


FOREWORD

I am pleased to transmit the final report of the Western Water Policy Review Advisory
Commission. We were fortunate in having a dedicated staff, whose names are listed here, who
carried this process through on atight schedule. The work of this Commission also demanded
much from the citizen commission members and the Congressional and agency staff members.
Thanks are due to the commission members who devoted themselves to serving our government
by attending meetings and reviewing reams of reports and drafts. Additionally, we deeply
appreciate the contributions made to the Commission report by writers and researchers. The
members of the public who took time to attend meetings, prepare testimony, and review drafts
have enriched this report and have also shown that the West is capable of robust, yet respectful
dialogue. This dialogue, which we hope our report will further, is where the future will be
shaped.

This report provides a good overview of the status of the West's water and of the pressures that
reguire change in our water management practices. Foremost is that the West is a magnet for
population growth; a transformative fact that has affected every aspect of western life. Water
policies have already begun to change in response to growth and the changing economy, but
more needs to be done. We need to consider how to keep agriculture productive, while
acknowledging that healthy riparian and aquatic ecosystems are also critical to the long term
sustainability of the West. Growing cities need water, but water marketing makes many
westerners uneasy. Tribal water needs often have been neglected, despite the legal and mora
obligations that underpin them. Critics deride the federal government as having too many
agencies dealing with water issues and charge that disorganization and poor coordination has
resulted.

No single solution was identified in this report for these complex challenges, but our central
recommendation is that the federal government must support watershed and basin innovation.
Watershed and basin management are part of a shift towards stakeholder involvement and
coordination of agencies, along hydrologic rather than political lines. This shift will take
different forms across the West but will ease the difficulties caused by a proliferation of federal
agencies and help the West address the many legitimate interests in water management. Thisis
not a recipe for the creation of federal commissionsin each basin; rather, it endorses the
integration of federal programs at the watershed and basin level. Federal policies also must
change in how we address tribal rights, aguatic ecosystem degradation, land use, protection of
farming and ranching communities, and other critical areas. These recommendations are
explicitly made within a framework of respecting existing property rights in water.

The Commission was charged with a comprehensive review of Federal activities in the western
states which affect the use and allocation of water, and the review of numerous aspects of water
resources, management, institutional and legal matters, and the performance of federal agencies.
We did so through meetings with the public, research, and symposia, and the assistance of
experts. | am especially proud of the research reports prepared for the Commission in which
experts provided their appraisals of difficult water-related problems. Their research is now
published and available. The basin studies that were prepared for the Commission present

an incisive overview of how all of the elements listed in the statute play out in a basin and
attempt to capture the interrelationship of these factors. They are not dry policy studies but are
firmly anchored in the redlities of particular places.



Everyone associated with western water knows how controversia it can be, with John Wesley
Powell warning, "I tell you, gentlemen, you are piling up a heritage of conflict.” We structured
the activities of the Commission to give every opportunity for members to shape the workplan
we followed, to suggest areas of study, to participate in the drafting of principles and
recommendations, and to review, comment on, propose changes to, and ultimately adopt or reject
the final report. With this, we transmit a report that we hope will both educate and stimulate

policy ideas.

Professor Denise D. Fort
University of New Mexico
School of Law
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Executive Summary

"Water isthe true wealthin a dry land.”
— Wallace Stegner

In directing the Western Water Policy Review
Advisory Commission (Commission) to make
recommendations about the proper role of the
federal government in western water management
for the next 20 years, the Congress gave our
Commission adaunting task. For the past year and
ahaf, we have labored to understand the details of
numerous and often conflicting federal programs
while striving not to lose sight of the "big picture.”

Though many previous studies have documented the
chronic problems of water in the West, the
convergence of a number of trends makes this study
unique and timely. Early in our tenure, we learned
that western water planners for the 21st century
must address staggering growth projections. For the
past 15 years, the West has been experiencing the
most dramatic demographic changes for any region
or period in the country's history. Should present
trends continue, by 2020 population in the West
may increase by more than 30 percent. The West is
rapidly becoming a series of urban archipelagos
(e.g., Denver, Salt Lake City, Boise, Missoula,
Portland, Phoenix, Albuquerque, Dallas, Houston,
and Seattle) arrayed across a mostly arid landscape.

At the same time, reports to the Commission
identified unhealthy trends in aquatic ecosystems
and water quality, pressing water supply problems,
unfilled American Indian water claims, an

agricultural economy suffering the stress of
transition, rapid conversion of open space to urban
development, and rising drought and flood damage
exacerbated by the potential for global warming.
Additional population growth will only cause these
crises to worsen unless bold action is taken.
Population predictions underscore the urgency for
wise long-range water policy planning, effective and
efficient water management institutions, and
consistent enforcement of existing laws.

Part of the impetus for our Commission’s formation
was the Congresss finding that current federal water
policy suffers from unclear and conflicting goals
implemented by a maze of agencies and programs.
This finding was reinforced and documented by the
Commission'sinvestigation. Lack of policy clarity
and coordination resulting in gridiock was a
consistent theme of public testimony and scholarly
research. We have concluded that these problems
cannot be resolved piecemeal but, rather, must be
addressed by fundamental changesin institutional
structure and government process. Moreover, our
work led usto an even more basic conclusion: that
the geographic, hydrologic, ecologic, social, and
economic diversity of the West will require
regionally and locally tailored solutions to
effectively meet the challenges of the 21st century of
water management.

The lives of westerners and the places we live are
changing so rapidly that irreversible developments
are often not preceded by thoughtful policy
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discussion and choices. In this report, we offer
suggestions for addressing water problemsin a
proactive manner that will foster the necessary
policy discussion and integrate the increasingly
complex interests in western water.

This summary describes the many recommendations
offered by the Commission. Two areas are
highlighted first because they received the widest
support among the diverse group of Commission
members—Principles of Water Management for the
21st Century and New Governance of Watersheds
and River Basins.

Principles of Water Management
for the 21st Century

The Commission proposes principles by which any
federal water program should be guided or judged
against. Thefirst principle, sustainable use of water,
is adopted from the President's Council on
Sustainable Devel opment and forms the backbone of
the Commission's recommendations. Both
internationally and domestically, sustainable
development links together the diverse el ements of
the water use community and provides the basis for
common dialogue and problemsolving. Sustainable
water use seeks to achieve a balance between the
capability of a system to meet social needs and its
biological capacity.

Ensure Sustainable Use of Resources

Use and manage water and related resources so that
at the national, regional, and local levels,
environmental, social, economic, and cultural values
can be supported indefinitely. All water resources
policies and programs in the West must recognize
and address the dramatic current trends in

population growth and movement. Consideration
must be given at al levels of government to growth
impacts on water and associated land and open space
resources. Policies which encourage growth must
be assessed carefully in relation to the available
resource base.

Maintain National Goals and Standards

National standards and goals for the quality of water
and related resources play avauable rolein the
maintenance and restoration of resource health.
There is a continuing need for national standards
and goals.

Emphasize Local Implementation,
Innovation, and Responsibility

Federal, tribal, state, and local cooperation toward
achieving national standards should be the basis of
water policy. Where possible, responsibility and
authority for achieving these national standards
should rest with nonfederal governing entities.
Reasonable flexibility should be allowed and
innovation encouraged in the approaches taken to
achieve national standards within a framework of
monitoring and accountability.

Provide Incentives

Wherever possible, use economic and other
incentives to achieve national, regional, or local
water resource goals. Existing incentives and
policies for water use and associated land
management should be examined to determine
whether they promote or impede sustainable use of
resources and serve contemporary social goals.
Funding should be used to provide incentives for
state and local entities to achieve resource goals.

Xiv



Executive Summary

Respect Existing Rights

Acknowlege and respect existing treaties, compacts,
and equitabl e apportionments with states and tribes.
Respect and give appropriate legal deference to
existing water rights and state water appropriation
systems.

Promote Social Equity

Determine and fulfill tribal rights to water.
Universal access to safe domestic water supplies
should be a priority. We must also recognize that
local economies have developed throughout the
West as aresult of government policies designed to
encourage certain land and water uses. Asthose
policies evolve, regardless of the reason, people and
communities affected by such changes may need
time and assistance to make atransition. Water
transfers should be carried out with full
consideration of the communities of origin, third
party transfers, and unintentional consequences, and
should be open to participation by affected parties.

Organize Around Hydrologic Systems

Strive to make state and federal water programs and
decisionmaking more efficient and effective. To
help address the problems created by multiple and
often conflicting jurisdictions, authorities, and
program objectives, we should organize or integrate
water planning, programs, agencies, funding, and
decisionmaking around natural systems—the
watersheds and river basins. Thiswill require
integrating institutional missions, budgets, and
programs, as well as their congressional oversight.
Duplicative or overlapping programs and activities
should be integrated or modified. Planning and
management of land and water, surface and
groundwater, water quantity and quality, and point
and nonpoint pollution must be coordinated at the
appropriate level of government.

Ensure Measurable Objectives, Sound
Science, Adaptive Management

National, regional, and local water resource goals
should be trandated into measurable objectives.
Performance should be assessed through open,
objective, scientific studies, subject to peer review.
Where knowledge is incompl ete, actions should be
based upon the best available data within a
framework of monitoring and adaptive management.
Determination of the best use of resources should
take into account social, economic, environmental,
and cultural values.

Employ Participatory Decisionmaking

National, regional, and local resource decision-
making must be open to involvement and
meaningful participation by affected governments as
well asinterested and affected stakeholders.
Sufficient information about the consequences of
resource decisions should be made available to the
public.

Provide Innovative Funding

Given declining federal budgets, innovative sources
of funding and investment, including public and
private partnerships, must be found for the
management and restoration of western rivers.

New Governance of Watersheds
and River Basins

The Commission investigated numerous examples
of local watershed initiatives, watershed councils,
basin trusts, citizen advisory groups, and
collaborative governmental partnerships that are
springing up around the West to address critical
problems of water supply, water quality,
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environmental degradation, quality of life concerns,
and compliance with interrelated federal, state and
local laws. We believe that these initiatives hold
much promise for meeting the growing challenges of
western water management. To accept local
participation is not simply to engage in a democratic
exercise, but to recognize the growing need for

(1) sustainable, local economies and energetic
stakeholder consensus to replace frustration and
dissension; (2) alternative sources of revenue to
supplement federal appropriations; (3) coordinated
and clarified regulatory requirements to reduce
governmental gridlock; and (4) policy-relevant
science to better inform program and budget
decisions.

From the bottom up, the new federal challengeisto
encourage local innovation, to effectively participate
with local stakeholders in watershed groups and
watershed councils, and to integrate them with
federal, tribal, local, and state governmental
reguirements.

From the top down, the federal challengeisto
establish policies which direct the federal resource
agencies to coordinate their activities throughout
hydrologic regions. This approach will require
establishment of a national policy of interagency
coordination which cascades down to regiona
offices and field personnel. It will also require
better budgetary coordination to stimulate true
integration of all federal water activitiesin each
locale.

Accomplishment of these objectives will drive
fundamental change in the structure of the federa
government. We anticipate that during the next
century, the federal resources management agencies
will undergo widespread realignment of their
organizational and enforcement functions.
Recognizing how slowly governmental institutions
change, in this report we recommend a partia
reorganization of functions which can be
immediately implemented within the present

governmental agency framework. While we
reaffirm many existing goals and programs, we
suggest a recalibration of the way in which these
godls are achieved.

We propose a change in the function and approach
of the federal resource agencies to a "nested"
governance structure. This new governance
approach reflects the hydrologic, socia, legal, and
political reality of the watershed. Fundamental
principles of those governance structures are:
regional flexibility, participation of all affected
stakeholders in formulating joint programs to
effectuate shared objectives, and recognition that
intensive interaction among federal, state, tribal, and
local governmental entities and stakeholdersis
essential to design durable solutions.

Asthe Commission learned throughout its process,
examples of new basin governance structures are
already emerging across the West to realize these
very goals. There should be great hope based upon
theinitial success of these new institutional
processes, and their continuation should be
embraced by the federal government. They take
many forms, depending upon the nature of the
issues, the number of states and federal agencies
involved, the legal parameters, and the number and
nature of stakeholder interests. We highlight many
of these new processes throughout the Commission
report. They include: the Northwest Power
Planning Council on the Columbia River; the Bay
Delta Accord and the CALFED process on the
Sacramento and San Joaquin Rivers; the three-state
cooperative agreement with the Department of the
Interior on the Platte River; the Upper Colorado
Fish Recovery Program and the Lower Colorado
Multispecies Recovery Program on the Colorado
River. These efforts are distinct in many ways
because they reflect the unique needs of each basin.
They also share many characteristics in common,
including the support and voluntary involvement of
all interested parties.
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From these initiatives, we have formulated avision
of how governance of rivers might be retooled for
the 21st century. Rather than representing "more
government,” this proposal acknowledges and
incorporates the successes that westerners are
already bringing about to make government more
responsive to local needs. The federal government,
along with other levels of government, has a
substantial presence and exercises significant
authority in most major western river basins.
Nothing in the Commission's new governance vision
would expand that role. Insofar as the federal
presence is more limited in some basins, this
proposal would not give additional authority to the
federal government. What we propose would,
instead, make existing governmental programs more
coordinated and efficient by requiring that federa
agencies better coordinate their activities within
river basins. The federal agencies would also be
required to work effectively with other levels of
government as well as all stakeholders. At present,
thereis no requirement that federal agencies
coordinate at abasin level. Itisour belief that a
successful coordination strategy must proceed on
two fronts: federal agencies must be given a
mandate and a mechanism to forge horizontal
cooperation, and coordinated federal goals and
programs must also be integrated vertically with
state, tribal, and local activities.

The vertical integration must go in both directions.
Appropriate federal objectives and requirements
need to be clearly expressed and communicated
from the basin level to local watershed groups. In
turn, those very requirements should be informed by
local needs and objectives. Funding should be
directed to the local level, where appropriate, to
realize and accomplish joint goals, and regional and
local initiatives should be encouraged. Watershed
councils, where they exist, are varied and unique
entities, and they should not be bureaucratized nor
recruited as arms of the federal government. Federal
agencies should cooperate with them.

We believe that, in order to accomplish the desired
level of coordination and cooperation, river basin
forums should be created in which federal agencies,
state, tribal, and local governments; and stakeholder
groups can come together to set joint goals for
improving conditions in the basin. We do not
recommend any single template for these forums. In
fact, our report discusses a number of different
models that could be used, depending on the needs
of any given basin. The federal government should
continue to support experimentation by sponsoring
pilot projectsin avariety of basins.

Our recommendation that the federal government
coordinate its agencies better is made with full
awareness of the bureaucratic infighting and
competition that could frustrate achievement of this
goal. Budgetary disclosure, such asthat whichis
now occurring in the Everglades restoration effort
and in the Northwest Power Planning Council,
enables the public to understand the federal
resources that are being spent on a problem and to
evaluate the effectiveness of that spending. Further,
our research revealed how difficult it is for anyone
to track federal proposals for aregion without this
sort of coordinated budgeting. If we are to have
more public participation, more democracy in the
management of a basin's rivers, we need to require
that federal agencies coordinate their budget
submittals, that they seek public comment on their
proposals before they approach the Congress, and
that they fully reveal to the public how money is
being spent in aregion. The experiencein the
Everglades and in the Columbia River basin
demonstrates that this can be done: our proposal
attempts to capture the rough contours of what
snhould be done across the West.

Our vision of anew governance for western river
basins includes the following specific suggestions,
to be tested through pilot projects:
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(1) A new approach to gover nance

based on hydrologic systems,
linking basins and water sheds.

The federal resource agenciesin the basin
will adopt practices which encourage,
through financial support, in-kind services,
and cooperative interaction, the growth of
collaborative watershed groups and
initiatives on which all stakeholders are
fairly represented.

The federal agencies will develop a
cooperative process at the river basin leve,
utilizing existing entities where they exist
and involving the leaders of federal, tribal,
state, and local agencies; watershed council
leaders; and other stakeholders as
appropriate, created for the purpose of
determining jointly supported solutions to
regional water problems.

This process will provide for increased
coordination among the federal regiona
officesin the basin and will facilitate
funding of programs proposed by watershed
councils aswell asthe agencies. The
President should issue an Executive order or
memorandum/directive to the heads of
federal agencies and Cabinet secretaries to
require regional and/or watershed level
coordination of agency budget requests.
Agency budget requests pertaining to water
resource management and devel opment
shall be subject to mandatory review for
interagency programmatic coordination and
consistency. The designated water resource
management officials performing these
reviews shall be located in the particular
region they serve.

2

3)

(4)

Basin-level objectives.

Theriver basin planning process will lead to
the joint development of measurable
objectives for the basin, which comply with
federdl, tribal, state, and local substantive
law, that will be communicated to interested
partiesin the basin including watershed
councils.

A basin trust fund.

The process will encourage the formation of
basin accounts and basin trusts which
integrate federal, state, tribal, and local funds
with money or in-kind contributions from
nongovernmental sources such as
foundations, stakeholders, and utilities to
fund activities that support basin objectives;
once afund is established, a mechanism
should be developed which will permit
retention of these fundsin an interest-bearing
reserve account or trust and facilitate
carryover management of the funds on a
sustained multiyear basis.

These funds, which may include federa
appropriations, state funds, and local
contributions, will be distributed in an
orderly and equitable manner, primarily at
the watershed level, to further established
objectives for the basin.

A link with water shed councils.

Watershed councils will develop plans and
identify specific projects to accomplish their
own unique local needs, consistent with the
objectives established in basin plans. No
specific process or format should be
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required, in order to stimulate local
innovation and flexibility; watershed
councils will utilize integrated databases of
federal agencies, state agencies, tribes, and
other parties, as well as gather new
information to establish baseline conditions
and resources.

Watershed councils will provide aforum to
educate stakeholders about applicable laws
and requirements.

(5) A greater consistency of proposed
projectswith federal, state, tribal, and
local laws and regulations.

Any project which is submitted by
watershed councils to comply with the
objective set at the basin level shall be
presumed consistent with prevailing laws
unless within 60 daysit is found
inconsistent by relevant authorities; this
approach would be tested in pilot projects.

(6) A greater reliance on adaptive
management.

There will be an orderly process for
establishing baseline conditions and
measuring results of specific projectsto
document the achievement of objectives and
to adjust the basin plan and objectives as

appropriate.

These new governance processes are already
providing federal and state agencies, tribes, local
agencies, and local organizations with tools to solve
problems which, though complex at any level, are
most effectively addressed by those most directly
concerned. There may be a need for new federal
authority to address the unique needs of these
emerging governance structures, and it isthe
recommendation of the Commission that authority

be given for pilot efforts to test these approaches. It
is hoped these ongoing efforts and future pilot
projects will provide the executive branch and the
Congress with the insight necessary to develop
policies which maximize the efficiency of federal
expenditures, increase effectiveness of the
administrative programs, and unify governmental
actions to achieve federal and other goals.

The following are brief summaries of the remaining
Commission recommendations. More details are
provided in the main report.

Tribal Water Rights

A key objective of federal water policy isto assist
tribes in meeting tribally defined goals regarding the
use, management, and protection of their water and
water rights. The federal government needs to fulfill
its trust responsibilities to Indian nations and tribes
to secure and protect tribal water rights and to assist
the nations and tribes in putting those rights to use.
Federal contributions toward meeting these
obligations should not be limited to potential federal
liability for breach of trust but should recognize
moral and legal obligationsto protect and assist the
tribesaswell. The federal government should
recognize that it has often failed to protect prior and
paramount Indian water rights while encouraging
and financing non-Indian water devel opment.

The Congress should appropriate funds and
authorize the development of water supply and
sanitation systems to ensure that residents of
reservations have sufficient potable water and
modern sewage treatment facilities to maintain the
public health and protect the environment. The
Congress should aso appropriate funds to support
the rehabilitation and betterment of existing Indian
irrigation projects to improve their efficiency and
reduce their adverse impacts on the environment.
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Restoration of Aquatic Ecosystems

Many aguatic systemsin the American West are
degraded and must be restored if they are to be
sustainable. By "restoring” aguatic ecosystems, the
Commission does not mean returning these systems
to predisturbance or predevelopment conditions;
rather, the Commission's overall goal isto restore
the systems in order that important functions can be
recovered and benefits can be realized and sustained
over time.

The Commission notes that, in general, federa
environmental laws such as the Endangered Species
Act and the Clean Water Act have played important
rolesin protecting and, in some cases, requiring the
restoration of agquatic ecosystems. While some
changes are necessary to improve the imple-
mentation of these laws, the Commission believes
these laws continue to be important in ensuring that
aguatic and other ecosystems are protected and in
setting the parameters within which locally driven
watershed initiatives operate.

No comprehensive river restoration program exists.
To date, river restoration efforts have not always
been formulated in a coordinated and prioritized
manner. Ecological risk assessment should be used
across the West to gauge where federal support is
most needed for restoration. Federal agencies
should work with states, tribes, and others to
develop and implement comprehensive project plans
which take into account social and economic factors
to:

1. Improve water quality in western waterways
to meet state water quality standards and to
support designated uses established by states
and tribes pursuant to the Clean Water Act
(such as swimming, fishing, and support of
aguatic life).

2. Recover and protect threatened and
endangered aquatic species and other species
at risk.

3. Specifically recognize the benefits of
conserving native species, communities, and
ecosystems; take steps to sustain native
species through activities and programs
which will maintain, restore, and enhance
instream, riparian, and upland habitat and
wetlands; and remove barriers to fish
migration, spawning, and rearing. Such
actions can potentially prevent additional
listings under the Endangered Species Act.

4. |nsure sufficient instream flows to achieve
and protect the natural functions of riverine,
riparian, and flood plain ecosystems.
Provide consideration for upstream reservoir
and lake habitat.

5. Eradicate and control the spread of exotic and
non-native species and pests (e.g., zebra
mussels, purple loosestrife) as appropriate by
establishing monitoring, inspection,
eradication, and public education programs.

6. ldentify and remediate contaminated sites
that are degrading aguatic ecosystems.

Water Quality

Despite progressin the quality of western water
resources, significant problems remain to be
addressed. Theseinclude: (&) nonpoint source
runoff and discharges; (b) poor integration of land
and water management; (C) inadequate management
of some specific sources of water quality
impairment; (d) inadequate water quality standards
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for some uses of water; (€) poor integration of
groundwater and surface water pollution control
programs; (f) poor coordination of water quality and
water use programs; (g) insufficient attention to
more holistic and integrated approaches to water
quality protection and improvement; and

(h) inadequate water quality monitoring.

Water Quality Standards

The water quality of western rivers presents issues
that are often different from those in the eastern
United States. Thereislittle recognition of thisin
the Clean Water Act or in the programs of the
Environmental Protection Agency (EPA).

1. EPA, the U.S. Geological Survey (USGS),
and the states should broaden their water
guality monitoring to enable them to
knowledgeably assess the condition of
western (and the nation's) aquatic
ecosystems.

2. Western ephemeral streamsin arid aress,
dry many months of the year, with aquatic
ecosystems that can be vastly different from
year-round water bodies, present a unique
challenge under the Clean Water Act. The
Commission supports EPA's effort to find
ways to treat these aguatic ecosystems as a
separate type of water use and to develop a
more appropriate, though equally protective,
set of water quality criteriathat states and
tribes may use in setting water quality
standards that protect these ecosystems and
their species and habitats. The Commission
also encourages states to develop biological
criteriato help define the biological
integrity of the state's waters.

3. Hydrologic modification activities are
increasingly a source of concern in western

aquatic ecosystems, ranking third nationally
as a source of water quality impairment for
rivers. Water quality criteria and best
management practices should be aggres-
sively developed that encourage states to
pursue instream flow and other standards for
protection of the physical and biological
aspects of instream water quality as

appropriate.

Nonpoint Sources of Pollution

Despite extensive program efforts and expenditures
under the voluntary programs of the Clean Water
Act and the farm bills, and establishment of soil loss
limits by the Natural Resources Conservation
Service of the Department of Agriculture, the
problem of nonpoint source discharge continues and
threatens to undermine the considerable national
success in addressing point sources of water
pollution. Nonpoint source programs must be
implemented more aggressively by states, with
active support and cooperation of the federa
government. These programs should, from
wherever feasible, emphasize incentives for

adoption of best land management practices and be
designed so that they can be implemented flexibly at
the watershed level. The Congress should consider
modifying or changing the Clean Water Act
approach to nonpoint sources (found in sections 208
and 319) to that of the Coastal Zone Management
Act.

The EPA and the states should more actively pursue
cooperative implementation of the watershed-based
total maximum daily load process. Two promising
areas are areformed system of nonpoint source best
management practices and pollutant trading systems
developed on awatershed basis.
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Integrating Land and Water Quality
Management

The federal government is a substantial land and
water manager in the West and, therefore, has
important obligationsin thisarea. The mission and
authority of each federal water and land
management agency—including the Corps of
Engineers, Bureau of Reclamation (Reclamation),
Forest Service, Bureau of Indian Affairs, Bureau of
Land Management, U.S. Fish and Wildlife Service,
and National Park Service—should explicitly
include land management goals and strategies to
improve water quality, particularly from nonpoint
sources. Federal agencies should be held to the
same water quality protection practices as others.

Specific Sources of Water Quality
Impairment

Discharges from publicly owned wastewater
treatment works that are utilized beyond their
capacity are a potential cause of water quality
impairment in specific western water bodies. The
states and EPA should carefully monitor the water
quality impacts of growth in the West and assure
that growth does not outstrip current and future
waste treatment capacity.

Among the most serious unregul ated forms of water
pollution is that generated by irrigated agriculture
through irrigation and drainage districts. Irrigation
return flows can, in certain situations, contain toxic
constituents as well as salts, pesticides, and
fertilizers. Some of these discharges are particularly
well-suited to be designated as "point sources,” as
they often enter waterways through discrete and
specific points—pipes and ditches— after being
collected in carefully engineered systems. These
point source discharges were exempted by the
Congress from Clean Water Act requirements; that
exemption should be reconsidered.

The large and growing number of sizeable confined
animal-feeding operations represents an
ever-increasing threat to surface water and
groundwater quality. Under the Clean Water Act,
most such feedlots are point sources in the technical
sense only, but they are generally treated as exempt
from regulation in the practical sense. Clean Water
Act authorities should be applied to require that all
confined animal feeding operations operate under
the National Pollutant Discharge Elimination
System (NPDES).

Groundwater-Surface Water Linkage

Because of the hydrologic link between surface and
groundwater, the discharge of pollutantsinto
groundwater from a wide range of sources should be
subject to arigorous system of management under
the Clean Water Act, such as the NPDES or the
nonpoint source best management practices
programs, or through watershed management
approaches.

Water Use and Water Quality Linkage

The Commission joins with many other voicesin
noting that water quality and water use systems are
not integrated or effectively coordinated at the
federal, state, or local level. The relationships
between water use (water allocation and water
rights) decisions and water quality management
should be recognized at all levels of government
decisionmaking, while acknowledging that the
Congress determined that "the authority of each
state to allocate quantities of water within its
jurisdiction shall not be superseded, abrogated, or
otherwise impaired by this[Clean Water] Act.”
Federal agencies with water management
responsibilities should recognize that storage and
diversions for water use can have alocally
significant adverse effect on instream water quality
in western states.
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Management of Water and Water
Facilities
Water Supply

The Commission recognizes that additional water
supplies will be needed to address growing
consumptive needs, environmental needs, and tribal
water rights. Emphasisin new supply development
should be given to smaller, offstream storage; to
more efficient storage such as conjunctive use of
surface and groundwater; to water recycling; and to
risk-sharing approaches.

Groundwater Management

State law should recognize and take account of the
substantial interrelation of surface water and
groundwater. Rightsin both sources of supply
should be integrated, and uses should be
administered and managed conjunctively. The
Congress should require state conjunctive
management of groundwater and regulation of
withdrawals as a condition of federal financial
assistance for construction of new water storage
projects or other federally funded activities.

Drought Management

An interagency task force should be established to
develop an integrated national drought policy and
plan that emphasizes a preventive, anticipatory, risk
management approach to drought management and
promotes self-reliance. (Work has begun toward
thisgoal. A task force has recently been initiated
for the western United States by cooperative
agreement among the Department of Agriculture,
Department of the Interior, the Federal Emergency
Management Agency [FEMA], and the Western
Governors Association; this task force should be
expanded to include other federal agencies.)

Water Conservation and Efficiency

Water conservation, or improved efficiency of use,
can have many benefits and should be the first
approach considered for extending or augmenting
available supplies. The Commission, therefore,
recommends that the Secretaries of the Interior,
Defense, and Agriculture should actively encourage
and work with users of federal project water to
improve project water use efficiency and onfarm
water use efficiencies wherever there is reasonable
expectation that significant public purposes might be
served. In these cases, the Administration should
provide incentives and technical and educational
assistance for contracting agencies and water users.
Many Reclamation irrigation districts have very
limited information on water deliveries and use,
making a basic calculation of system efficiency
difficult. Such data are prerequisite to assessing
feasible options for improving water management.

Pricing

For new or renewed water service contracts, federal
agencies should seriously consider pricing their
services closer to the full cost to the taxpayers of
providing the service and, if appropriate, promote
water rate structures that encourage efficient water
use. In considering proposals for new projects for
water-related services, the Congress should carefully
evaluate the merits of proposed financia
arrangements that provide water and other services
to project beneficiaries at less than their full cost.

Operation of Dams and Water Delivery
Systems

The Commission recommends that the Secretaries of
the Interior and Defense and the Chairman of the
Federal Energy Regulatory Commission be directed
to prepare and submit to the Congress for each of
the dams they manage a brief assessment of the
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value of undertaking a systematic review of the
dam's purposes, authorities, and operations. Public
scoping should be part of this process. The agencies
should then be authorized and directed to undertake
such reviews, prioritized based on the results of the
scoping. Any need for modifying afacility's
structures, project authorities and purposes,
operations, project beneficiaries, or cost allocations
should be identified through a public planning
process and reported to the Congress if statutory
changes are required. The Congress should provide
funding and authority for those changes which
appear to improve the way water projects serve
public needs, while addressing equitably the rights
aswell asthe financial obligations of current water
users.

Water Marketing and Transfers

The Commission finds that water transfers are an
essential part of any discussion of the future of the
West and its water, particularly given growth
projections. Voluntary water transfers are occurring
throughout the West and are helping to meet the
demand for new urban supplies and for environ-
mental flowsin amanner that is both fair and
efficient. They are also acritical aspect of viable
Indian water rights settlements. However, water
transfers that occur without attention to their
potentially damaging effects on local communities,
economies, and environments can be harmful to
ecosystems and socia systems that are dependent on
irrigation economies.

In view of the potential usefulness of voluntary
water transfers as a means of responding to changing
demands for use of water resources, federal agencies
should facilitate voluntary water transfers as a
component of policies for overall water
management, subject to processes designed to
protect well-defined third party interests. The
Congress should review existing water resources

legislation in order to assure that federal law does
not impede voluntary water transfers.

State and local jurisdictions should provide clear
rules governing a community's right to participate in
proceedings regarding transfers from

an area

Enforcement of Reclamation Law

Reclamation should also take steps to ensure that
water use from Reclamation projectsisin
compliance with project authorities and federal
Reclamation law.

Flood Plain Management

The 1997 floods in California, Nevada, and the
upper Midwest, along with the 1993 Midwest/
Mississippi floods, demonstrate the need for an
overarching flood plain management policy to
consistently achieve the nation's policies of flood
control, disaster prevention and mitigation, disaster
relief, and environmental restoration.

1. The major recommendations of the 1994
report, Sharing the Challenge: Floodplain
Management into the 21st Century (the
Galloway Report) should be adopted and
implemented.

a. Theresponsibility for flood plain damage
reduction through flood plain
management should be shared among all
levels of government and by those at risk
of flooding.

b. Enhanced organization and consistency
of government activities would further
flood plain management and reduce
future flood damage.
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c. Thereduction of vulnerability to flood
damages should be pursued by giving
full consideration to all possible
aternatives, including permanent
evacuation of the flood-prone areas,
flood warning, floodproofing structures
remaining in the flood plain, creating
additional natural and artificial storage,
and adequately sizing and maintaining
levees and other structures.

2. Development of flood plains should not be

subsidized by the federal government. This
recommendation is made, in part, to
minimize the increasing losses of life and
property as aresult of flooding events and,
in part, to provide the flood storage, flood
conveyance, and environmental benefits
associated with healthy riparian and riverine
ecosystems.

All federal expenditures for flood plain
management and disaster relief should
consistently encourage responsible behavior
and discourage behavior likely to lead to
future loss of life and property. The
Administration should establish a policy
that communities and individuals that are
eligible to purchase flood insurance and
have failed to do so are not eligible for
major federal disaster assistance, except for
such assistance as is needed to provide for
immediate health, safety, and welfare and to
provide a safety net for low-income flood
victims. The Administration should
increase incentives for communities that
participate in flood plain management
planning through FEMA's National Flood
Insurance Program Community Rating
Systems.

The Administration should pursue, and the
Congress should adopt, a change in law to
require 50/50 cost sharing among federa

and local governments for funding future
structural flood control projects. For
nonstructural approaches to flood
mitigation, the federal government should
fund up to 75 percent.

The federal government should more
aggressively pursue nontraditional solutions,
including purchasing flood plain lands or
flood easements, creating setback levees,
restoring wetlands and natural storage areas,
requiring floodproof structures on the flood
plain, and allowing for natural pooling of
riversin lightly populated areas.

Maintaining the Water
| nfrastructure

The Commission recommends that the Congress and
the federal water agencies:

1.

Acknowledge the importance of sufficient
funding for operation and maintenance of
significant federal facilities upon which the
public relies for water supply.

Recognize the fiscal benefits of preventive
mai ntenance.

Place greater importance on maintenance
and rehabilitation of key existing federal
water infrastructure than on funding for new
projects.

Develop along-range approach to
maintenance, considering expanded use of
user fees and other cost-sharing approaches.

Explore further application of revolving
funds and similar mechanisms which alow
needed maintenance to be accomplished in a
more timely and efficient fashion.

XXV



Water in the West: The Challenge for the Next Century

6. Continue to vigorously pursue meansto
reduce costs of operation.

Transfer of Federal Facilities

The Commission believes that it is desirable to
transfer assets out of federal ownership in those
situations in which the new owner can manage those
assets as well as or better than, and at |ess cost than,
the federal government. We concur with the
Administration's requirement that transfersbein
compliance with environmental laws, that the public
be involved in the transfer process, that Native
American trust responsibilities be met, and that
taxpayers interests be protected.

We recommend that agencies contemplating facility
transfers establish criteria for the transfer of title
such as those prepared by Reclamation and that such
criteria be consistent among the agencies.

The Commission recommends that the federal
government continue to retain ownership of and
control over large multipurpose federal water
projects. It isimportant to recognize that these
projects have critical functions important to multiple
users, stakeholders, beneficiaries, and the public
which should be protected. Few, if any, owners
outside the federal government can provide adequate
protection to these multiple, conflicting, and, often,
interstate interests.

Similarly, the Commission iswary of privatization
of federal hydropower assets. These assets are
usually one component of multipurpose facilities
that serveirrigation, municipal, recreation, and fish
and wildlife purposes as well as power. It isnot
clear how these other needs might be met after
privatization.

Protecting Productive Agricultural
Communities

Over the last century, the farm population in the
United States has declined steadily and dramatically,
while the value of food production has increased.
For the better part of this century, substantial
assistance to agricultural production encouraged the
expansion of low-priced food production for the
United States and for export to the rest of the world.
Some of the expansion occurred in areas which were
economically margina or which damaged important
natural resources. Asfederal supports are reduced,
further contraction and restructuring of agriculture
are likely, and the family farm and ranch are at risk.

At the same time, farm and ranchlands in many parts
of the West are giving way to urban growth,
suburban sprawl, and the growth of "ranchette" and
luxury second homesin rural areas. Whilethis has
been financially beneficial to many individual
farmers, in some areas the conversion of agricultural
lands to other uses has had a serious impact on
traditional economies and cultures.

Particularly in the interior West, existing ranching
and farming operations are concentrated along
riparian corridors, in flood plains and rich
bottomlands. While these operations sometimes
have negative environmental impacts on riparian
resources, they also maintain the area as relatively
undeveloped land, providing important benefits to
wildlife and open space.

Maintaining these important benefits from farming
and ranching operationsin the face of changing
national and international economies and the tidal
pressure of urban growth is a complicated and
difficult task, requiring attention from the federal,
state, and local levels. It isthe judgment of the
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Commission that, in the majority of cases, federa
water policy affects but does not drive these trends
or changes. We do recommend:

1. That federal water policy not subsidize
nonagricultural growth and development
into agricultural areas.

2. That state and local officials give more
attention to putting growth on a sustainable
basis.

3. That federal agencies participate with and
encourage local efforts to develop plans for
land use that preserve the important
economic, environmental, cultural, and
amenity value of open agricultural and
ranchlands.

4. That federal water agencies develop or
continue programs that support sustainable
agriculture by:

a. Strengthening locally led conservation
partnerships by ensuring a strong base
program of technical assistance and
financial incentives to address the array
of water resources iSsues.

b. Assisting in development of water
conservation plans for districts
contracting for federal water supplies.

c. Providing loans, grants, and other
financial assistance that promote
flexible water conservation on
farmlands and other lands.

d. Conducting research to improve and
promote water conservation.

e. Facilitating water transfers and
marketing of federally supplied water
within states that benefit both water
conservation and the financial viability
of agricultural operations.

5. That irrigation districts, water management
agencies, tribes, local and state officials,
stakeholders, and affected publics work
together to anticipate demands for water
conversion and to develop approaches for
such conversion that protect the integrity of
communities and the environment.

| mproving Decisionmaking,
Reducing Conflict

Coordinating Federal Policy

The most recent institution charged with
coordinating federal water policy was the Water
Resources Council, created by the 1965 Water
Resources Planning Act and defunded in 1981.

Since then, coordination of federal water programs,
when it has occurred, has come variously from the
Office of Management and Budget, the Council on
Environmental Quality at the White House, and such
ad hoc bodies as the Task Force on Floodplain
Management. Today, most recognize that the world
in which federal water policy functionsis vastly
changed from that overseen by the Water Resources
Council. New, large federal water projects are not
being funded or even proposed. Today, the need for
policy development and coordination stems from the
many environmental and social crises affecting the
nation'srivers. Inthe West, federal agencies are
responding to tribal water rights, endangered species
listings, and Clean Water Act lawsuitsin nearly
every river basin.
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The Commission believes that functioning river
basin forums and processes as described above can
play amajor role in shaping, coordinating, and
implementing federal policy at the regional level.
However, we believe that there remains a need for
national coordination of water policy and programs,
especially as federa resources decline and the need
for prioritysetting becomes more acute. At atime
when our water resources policies are in such rapid
transition, it is remarkable that there is no regular
forum for discussion of these issues by involved
federa officials.

Coordinating Federal Strategy

The water problems that federal agencies deal with
in the West today span the jurisdictions of several
agencies and several departments (a detailed
description of the jurisdictions and authorities of the
various congressional committees and federal
agencies related to water resources is in appen-

dix C). However, only issues of major political or
national significance can get sufficient attention
from a Secretary or the President to resolve
interdepartmental or intradepartmental conflict. For
most problems, there is no forum to develop a
coordinated approach; hence, the common criticism
of federal agencies not "speaking with one voice."
The Commission recommends, for issues of
regional significance, the appointment of a
designated official who has the responsibility to
shepherd the issue on behalf of the President or
Secretary as appropriate. This person would
undertake to develop aclearly articulated federal
objective to be clearly conveyed to field
organizations and managers. The official would
name a lead organization at the field level to
coordinate federal activities and budgets and would
designate a single point of legal counsel to
coordinate all involved federa agency counsels.

The Federal Role in Research and Data
Collection

Using Good Science

Sound, unbiased data and analysis are a prerequisite
to the success, efficiency, and economic prudence of
many federal activities. The Commission
recommends that when federal agencies undertake
projects or programs which depend on new scientific
research or knowledge, the agencies should bring
expert review and contribution to research and
monitoring plans, data analysis, and assessment of
conclusions. Optionsinclude external review
panels, such as National Research Council review
committees, and publication in peer-reviewed
journals. Also, joint investigations with universities
and professional groups, project conferences, and
symposia should be utilized.

Adaptive Management

When natural river systems and their associated
biota are combined with extensive water control
structures, the resulting network of inter-
relationshipsis extraordinarily complex. The
Commission endorses and encourages the use of
adaptive management wherever long-term programs
or projects are implemented or facilities are operated
that may have significant impact upon valued
environmental, social, economic, or other resources,
and where significant uncertainty exists about the
best management action or about its effects.

Monitoring

Initsreview of the first 25 years of implementation
of the National Environmental Policy Act, the
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Council on Environmental Quality concluded that,
"In most cases at present, agencies do not collect
long-term data on the actual environmental impacts
of their projects. Nor do agencies generally gather
data on the effectiveness of mitigation measures.”
Therefore, in addition to supporting the increased
use of adaptive management, the Commission
recommends that agencies give more attention to
monitoring significant environmental resources,
programs, and mitigation efforts.

Water Research

The Congress and the Administration should
acknowledge the scarce nature of western water
resources and should recognize that water resources
research is alegitimate federal interest that should
be supported. To address these issues, the
Administration should propose and the Congress
should fund a tightly structured research program.
A substantial effort must be made to consult with
state and other water managers to ensure that
research is directed at high-priority problems and to
coordinate research across the federal agencies so
that limited research funds may be spent most
efficiently.

National Water Data

Two critical needs have emerged related to federal
water data collection programs: (1) improving
efficiency and coordination in data collection, and
(2) ensuring continuity and coverage in data
collection.

The longstanding programs of the USGS to collect
and publish basic streamflow information provide
very important information to a broad community of
water users and water management organizations.
For many reasons, including increasing data
collection costs and tighter state and federal budgets,
the number of gauging stations being maintained has

declined substantially. The Commission received
considerable comment about the need to maintain
and ensure the continuity in this basic data
collection program. Steps should be taken to
develop among the agencies and cooperators a plan
for this program that results in greater financial and
programmiatic stability, and this plan should be
presented to the Congress for additional funding if
needed.

Similarly, the collection, analysis, and publication
by the USGS of water use data from the states has
served as one of the few sources of information
about regional or national trendsin stream
diversions, water supply, and use. Asour focuson
water management is increasingly on the river basin
or watershed, often spanning multiple states, it is
important to maintain this source of information for
both its broad and historic view.

The USGS and the EPA are engaged in several
water quality data collection programs, in concert
with the states. The largest of these is the National
Water Quality Assessment (NAWQA). To improve
the coordination and efficiency of these data
programs, we encourage the efforts of the
Interagency Taskforce for Monitoring, which
includes representatives from all levels of
government, to conclude the devel opment and
implementation of a national strategy under the
National Water Quality Monitoring Council. We
strongly recommend that further steps be taken to
add a focus within NAQWA on critical biological
indicators, in addition to the physical and chemical
variables currently assessed.

While groundwater use is an area of water
management that is arguably the least sustainablein
many areas given current practices, data on this
resource is not systematically collected and
coordinated, either by the states or the USGS.
Groundwater management is an area often involving
complex interrelationships, and it creates an
increased need for data collection and analysis. A
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more coordinated approach by local, state, and
federal agencies seems prudent, given the heavy
reliance on groundwater by agriculture in some
regions and by municipal water usersin many aress.
The western states need good information about
groundwater to make informed water management
decisions. The resources to perform these studies
vary by state, and the federal government'srole in
providing information can be critical. The USGS, in
conjunction with state officials, should help quantify
existing data bases and should make available any
computer models, geophysical methodology,
seismic information, or other tools that could be
used to assist decisonmakers. The USGS should
also engage in analysis of groundwater resources
and provide policy relevant information such as
forecasts of aquifer life to the water resources
community.

Reasons for Hope

The challenges ahead are daunting. Progress will
require significant changes in our water institutions
and the way that we manage our water resources.
Steady political leadership will be essential. Yet,
there are already many signs of progress.

All around the nation, individuals and communities
are taking a greater role in stewardship of their
natural resources. Hundreds if not thousands of
watershed groups now exist nationwide. They have
been organized for many reasons—to monitor water
quality, to restore fish habitat, to improve recreation,
to promote water-related economies. They are
providing a community-based forum for resolving,
at the local level, some of the most difficult kinds of
water conflicts—instream flows, nonpoint source
pollution, fish passage, and subdivision of riparian
areas. They are achieving success often without
regulatory intervention and with very meager
funding because they capitalize on the sense of
ownership and obligation to others that exists
foremost at the community level.

These efforts illustrate an important point: indi-
viduals are most likely to recognize unsustainable
resource use first when it affects their local
environment. Thus, local watershed groups play a
critical educational role and also represent aforce
for sustainable management at the basin level.

Residents of the West are also supporting improved
resources management with their votes and dollars.
The most notable example is the recent bond
election in California, where voters approved
hundreds of millions of dollars to help restore the
Bay-Delta estuary and improve the reliability of
water supplies.

Public support such as this is being mobilized
frequently by strong federal-state partnerships, such
as the Bay-Delta Accord, which demonstrate that
with forward-looking political leadership, very
difficult problems can be addressed in a
collaborative way. Solutions are not simple or
quick; but where good-faith efforts are undertaken,
citizens have shown their willingness to provide the
necessary funds.

Asin the Bay-Delta effort to solve water problems,
states in general are taking on arange of rolesthat is
broader than their historic mission of enforcing
water rights. They are becoming much more
proactive in addressing issues that in the past might
have been left to federal agencies or not addressed at
al. For example, the Western Governors
Association is addressing the issue of land use
planning and protection of open space from
uncontrolled growth, traditionally not a politically
profitable topic in the West.

The federal government, in turn, is experimenting
with ways to make achievement of national
environmental goals easier. The use of Habitat
Conservation Plans, for example, is showing some
promise of enlisting private landownersin
cooperative efforts to more effectively protect
ecosystems and habitats, rather than just individual
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species. Concerted efforts are aso being made to
coordinate federal agency activities to make more
efficient use of limited budgets asis being done for
the Bay-Delta program, the Northwest Forest Plan,
and the Everglades restoration.

In this report, the Commission has highlighted some
of these promising new initiatives. Our governance

recommendations build on these initiatives and seek

to improve integration of federal programs with

state, tribal, and local efforts. Our other
recommendations address persistent water problems
that must be confronted in order to meet the
challenge of 21st century western water
management. The West is growing, our water
resources are going to be called upon to work harder
and harder, and we all must work together to
achieve wise management of this most precious
resource. Water defines the West, and our use of it
will define the West of the 21st century.
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Executive Summary

"Water isthe true wealthin a dry land.”
— Wallace Stegner

In directing the Western Water Policy Review
Advisory Commission (Commission) to make
recommendations about the proper role of the
federal government in western water management
for the next 20 years, the Congress gave our
Commission a daunting task. For the past year and
a half, we have labored to understand the details of
numerous and often conflicting federal programs
while striving not to lose sight of the "big picture.”

Though many previous studies have documented
the chronic problems of water in the West, the
convergence of a number of trends makes this
study unique and timely. Early in our tenure, we
learned that western water planners for the 21st
century must address staggering growth
projections. For the past 15 years, the West has
been experiencing the most dramatic demographic
changes for any region or period in the country's
history. Should present trends continue, by 2020
population in the West may increase by more than
30 percent. The West israpidly becoming a series
of urban archipelagos (e.g., Denver, Salt Lake City,
Boise, Missoula, Portland, Phoenix, Albuquerque,
Dallas, Houston, and Seattle) arrayed across a
mostly arid landscape.

At the same time, reports to the Commission
identified unhealthy trends in aquatic ecosystems
and water quality, pressing water supply problems,

unfilled American Indian water claims, an
agricultural economy suffering the stress of
transition, rapid conversion of open space to urban
development, and rising drought and flood damage
exacerbated by the potential for global warming.
Additional population growth will only cause these
crises to worsen unless bold action is taken.
Population predictions underscore the urgency for
wise long-range water policy planning, effective
and efficient water management institutions, and
consistent enforcement of existing laws.

Part of the impetus for our Commission's formation
was the Congress's finding that current federal
water policy suffers from unclear and conflicting
goals implemented by a maze of agencies and
programs. Thisfinding was reinforced and
documented by the Commission's investigation.
Lack of policy clarity and coordination resulting in
gridlock was a consistent theme of public testimony
and scholarly research. We have concluded that
these problems cannot be resolved piecemeal but,
rather, must be addressed by fundamental changes
in institutional structure and government process.
Moreover, our work led us to an even more basic
conclusion: that the geographic, hydrologic,
ecologic, social, and economic diversity of the West
will require regionally and locally tailored solutions
to effectively meet the challenges of the 21st
century of water management.

The lives of westerners and the places we live are
changing so rapidly that irreversible developments
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are often not preceded by thoughtful policy
discussion and choices. In thisreport, we offer
suggestions for addressing water problemsin a
proactive manner that will foster the necessary
policy discussion and integrate the increasingly
complex interests in western water.

This summary describes the many
recommendations offered by the Commission. Two
areas are highlighted first because they received the
widest support among the diverse group of
Commission members—Principles of Water
Management for the 21st Century and New
Governance of Watersheds and River Basins.

Principles of Water Management
for the 21st Century

The Commission proposes principles by which any
federal water program should be guided or judged
against. Thefirst principle, sustainable use of
water, is adopted from the President's Council on
Sustainable Development and forms the backbone
of the Commission's recommendations. Both
internationally and domestically, sustainable
development links together the diverse elements of
the water use community and provides the basis for
common dialogue and problemsolving. Sustainable
water use seeks to achieve a balance between the
capability of a system to meet social needs and its
biological capacity.

Ensure Sustainable Use of Resources

Use and manage water and related resources so that
at the national, regional, and local levels,
environmental, social, economic, and cultural
values can be supported indefinitely. All water
resources policies and programs in the West must
recognize and address the dramatic current trendsin

population growth and movement. Consideration
must be given at all levels of government to growth
impacts on water and associated land and open
space resources. Policies which encourage growth
must be assessed carefully in relation to the
available resource base.

Maintain National Goals and Standards

National standards and goals for the quality of
water and related resources play avaluablerolein
the maintenance and restoration of resource health.
Thereis acontinuing need for national standards
and goals.

Emphasize Local Implementation,
Innovation, and Responsibility

Federal, tribal, state, and local cooperation toward
achieving national standards should be the basis of
water policy. Where possible, responsibility and
authority for achieving these national standards
should rest with nonfederal governing entities.
Reasonable flexibility should be allowed and
innovation encouraged in the approaches taken to
achieve national standards within a framework of
monitoring and accountability.

Provide Incentives

Wherever possible, use economic and other
incentives to achieve national, regional, or local
water resource goals. Existing incentives and
policies for water use and associated land
management should be examined to determine
whether they promote or impede sustainable use of
resources and serve contemporary social goals.
Funding should be used to provide incentives for
state and local entities to achieve resource goals.
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Respect Existing Rights

Acknowlege and respect existing treaties, compacts,
and equitable apportionments with states and tribes.
Respect and give appropriate legal deference to
existing water rights and state water appropriation
systems.

Promote Social Equity

Determine and fulfill tribal rights to water.
Universal access to safe domestic water supplies
should be a priority. We must also recognize that
local economies have developed throughout the
West as aresult of government policies designed to
encourage certain land and water uses. Asthose
policies evolve, regardless of the reason, people and
communities affected by such changes may need
time and assistance to make a transition. Water
transfers should be carried out with full
consideration of the communities of origin, third
party transfers, and unintentional consequences,
and should be open to participation by affected
parties.

Organize Around Hydrologic Systems

Strive to make state and federal water programs and
decisionmaking more efficient and effective. To
help address the problems created by multiple and
often conflicting jurisdictions, authorities, and
program objectives, we should organize or integrate
water planning, programs, agencies, funding, and
decisionmaking around natural systems—the
watersheds and river basins. Thiswill require
integrating institutional missions, budgets, and
programs, as well as their congressional oversight.
Duplicative or overlapping programs and activities
should be integrated or modified. Planning and
management of land and water, surface and
groundwater, water quantity and quality, and point

and nonpoint pollution must be coordinated at the
appropriate level of government.

Ensure Measurable Objectives, Sound
Science, Adaptive Management

National, regional, and local water resource goals
should be translated into measurable objectives.
Performance should be assessed through open,
objective, scientific studies, subject to peer review.
Where knowledge is incomplete, actions should be
based upon the best available data within a
framework of monitoring and adaptive
management. Determination of the best use of
resources should take into account social,
economic, environmental, and cultura values.

Employ Participatory Decisionmaking

National, regional, and local resource decision-
making must be open to involvement and
meaningful participation by affected governments
aswell asinterested and affected stakeholders.
Sufficient information about the consequences of
resource decisions should be made available to the
public.

Provide Innovative Funding

Given declining federal budgets, innovative sources
of funding and investment, including public and
private partnerships, must be found for the
management and restoration of western rivers.

New Governance of Watersheds
and River Basins
The Commission investigated numerous examples

of local watershed initiatives, watershed councils,
basin trusts, citizen advisory groups, and
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collaborative governmental partnerships that are
springing up around the West to address critical
problems of water supply, water quality,
environmental degradation, quality of life concerns,
and compliance with interrelated federal, state and
local laws. We believe that these initiatives hold
much promise for meeting the growing challenges
of western water management. To accept local
participation is not simply to engage in a democratic
exercise, but to recognize the growing need for

(1) sustainable, local economies and energetic
stakeholder consensus to replace frustration and
dissension; (2) alternative sources of revenue to
supplement federal appropriations; (3) coordinated
and clarified regulatory requirements to reduce
governmental gridlock; and (4) policy-relevant
science to better inform program and budget
decisions.

From the bottom up, the new federal challengeisto
encourage local innovation, to effectively
participate with local stakeholdersin watershed
groups and watershed councils, and to integrate
them with federal, tribal, local, and state
governmental requirements.

From the top down, the federal challengeisto
establish policies which direct the federal resource
agencies to coordinate their activities throughout
hydrologic regions. This approach will require
establishment of a national policy of interagency
coordination which cascades down to regional
offices and field personnel. It will also require
better budgetary coordination to stimulate true
integration of all federal water activitiesin each
locale.

Accomplishment of these objectives will drive
fundamental change in the structure of the federal
government. We anticipate that during the next
century, the federal resources management agencies
will undergo widespread realignment of their
organizational and enforcement functions.
Recognizing how slowly governmental institutions

change, in this report we recommend a partial
reorganization of functions which can be
immediately implemented within the present
governmental agency framework. While we
reaffirm many existing goals and programs, we
suggest arecalibration of the way in which these
goals are achieved.

We propose a change in the function and approach
of the federal resource agenciesto a " nested"
governance structure. This new governance
approach reflects the hydrologic, social, legal, and
political redlity of the watershed. Fundamental
principles of those governance structures are:
regional flexibility, participation of all affected
stakeholders in formulating joint programs to
effectuate shared objectives, and recognition that
intensive interaction among federal, state, tribal, and
local governmental entities and stakeholdersis
essential to design durable solutions.

Asthe Commission learned throughout its process,
examples of new basin governance structures are
already emerging across the West to realize these
very goals. There should be great hope based upon
theinitial success of these new institutional
processes, and their continuation should be
embraced by the federal government. They take
many forms, depending upon the nature of the
issues, the number of states and federal agencies
involved, the legal parameters, and the number and
nature of stakeholder interests. We highlight many
of these new processes throughout the Commission
report. They include: the Northwest Power
Planning Council on the Columbia River; the Bay
Delta Accord and the CALFED process on the
Sacramento and San Joaquin Rivers; the three-state
cooperative agreement with the Department of the
Interior on the Platte River; the Upper Colorado
Fish Recovery Program and the Lower Colorado
Multispecies Recovery Program on the Colorado
River. These efforts are distinct in many ways
because they reflect the unique needs of each basin.
They also share many characteristics in common,
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including the support and voluntary involvement of
all interested parties.

From these initiatives, we have formulated a vision
of how governance of rivers might be retooled for
the 21st century. Rather than representing "more
government,” this proposal acknowledges and
incorporates the successes that westerners are
already bringing about to make government more
responsive to local needs. The federal government,
along with other levels of government, has a
substantial presence and exercises significant
authority in most major western river basins.
Nothing in the Commission’'s new governance
vision would expand that role. Insofar asthe
federal presenceis more limited in some basins, this
proposa would not give additional authority to the
federal government. What we propose would,
instead, make existing governmental programs
more coordinated and efficient by requiring that
federal agencies better coordinate their activities
within river basins. The federal agencies would
also be required to work effectively with other
levels of government aswell as all stakeholders. At
present, there is no requirement that federal
agencies coordinate at abasin level. Itisour belief
that a successful coordination strategy must proceed
on two fronts: federal agencies must be given a
mandate and a mechanism to forge horizontal
cooperation, and coordinated federal goals and
programs must also be integrated vertically with
state, tribal, and local activities.

The vertical integration must go in both directions.
Appropriate federal objectives and requirements
need to be clearly expressed and communicated
from the basin level to local watershed groups. In
turn, those very requirements should be informed
by local needs and objectives. Funding should be
directed to the local level, where appropriate, to
realize and accomplish joint goals, and regional and
local initiatives should be encouraged. Watershed
councils, where they exist, are varied and unique
entities, and they should not be bureaucratized nor

recruited as arms of the federal government.
Federal agencies should cooperate with them.

We believe that, in order to accomplish the desired
level of coordination and cooperation, river basin
forums should be created in which federal agencies,
stete, tribal, and local governments; and stakeholder
groups can come together to set joint goals for
improving conditions in the basin. We do not
recommend any single template for these forums.
In fact, our report discusses a number of different
models that could be used, depending on the needs
of any given basin. The federal government should
continue to support experimentation by sponsoring
pilot projectsin a variety of basins.

Our recommendation that the federal government
coordinate its agencies better is made with full
awareness of the bureaucratic infighting and
competition that could frustrate achievement of this
goal. Budgetary disclosure, such asthat whichis
now occurring in the Everglades restoration effort
and in the Northwest Power Planning Council,
enables the public to understand the federal
resources that are being spent on a problem and to
evaluate the effectiveness of that spending. Further,
our research revealed how difficult it is for anyone
to track federal proposals for a region without this
sort of coordinated budgeting. If we areto have
more public participation, more demaocracy in the
management of a basin's rivers, we need to require
that federal agencies coordinate their budget
submittals, that they seek public comment on their
proposals before they approach the Congress, and
that they fully reveal to the public how money is
being spent in aregion. The experiencein the
Everglades and in the Columbia River basin
demonstrates that this can be done: our proposal
attempts to capture the rough contours of what
should be done across the West.

Our vision of a new governance for western river
basins includes the following specific suggestions,
to be tested through pilot projects:
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(1) A new approach to gover nance

based on hydrologic systems,
linking basins and water sheds.

The federal resource agenciesin the basin
will adopt practices which encourage,
through financial support, in-kind services,
and cooperative interaction, the growth of
collaborative watershed groups and
initiatives on which all stakeholders are
fairly represented.

The federal agencies will develop a
cooperative process at the river basin level,
utilizing existing entities where they exist
and involving the leaders of federal, tribal,
state, and local agencies; watershed council
|leaders; and other stakeholders as
appropriate, created for the purpose of
determining jointly supported solutions to
regional water problems.

This process will provide for increased
coordination among the federal regional
officesin the basin and will facilitate
funding of programs proposed by
watershed councils as well as the agencies.
The President should issue an Executive
order or memorandum/directive to the
heads of federal agencies and Cabinet
secretaries to require regional and/or
watershed level coordination of agency
budget requests. Agency budget requests
pertaining to water resource management
and development shall be subject to
mandatory review for interagency
programmatic coordination and
consistency. The designated water resource
management officials performing these
reviews shall be located in the particular
region they serve.

(2) Basin-level abjectives.

The river basin planning process will lead to
the joint development of measurable
objectives for the basin, which comply with
federdl, tribal, state, and local substantive
law, that will be communicated to interested
partiesin the basin including watershed
councils.

(3) A basin trust fund.

The process will encourage the formation of
basin accounts and basin trusts which
integrate federal, state, tribal, and local funds
with money or in-kind contributions from
nongovernmental sources such as
foundations, stakeholders, and utilities to
fund activities that support basin objectives;
once afund is established, a mechanism
should be developed which will permit
retention of these fundsin an interest-
bearing reserve account or trust and facilitate
carryover management of the fundson a
sustained multiyear basis.

These funds, which may include federal
appropriations, state funds, and local
contributions, will be distributed in an
orderly and equitable manner, primarily at
the watershed level, to further established
objectives for the basin.

(4) A link with watershed councils.

Watershed councils will develop plans and
identify specific projects to accomplish their
own unique local needs, consistent with the
objectives established in basin plans. No
specific process or format should be
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required, in order to stimulate local
innovation and flexibility; watershed
councilswill utilize integrated databases of
federal agencies, state agencies, tribes, and
other parties, aswell as gather new
information to establish baseline conditions
and resources.

Watershed councils will provide aforum to
educate stakeholders about applicable laws
and requirements.

(5) A greater consistency of proposed
projectswith federal, state, tribal, and
local laws and regulations.

Any project which is submitted by
watershed councils to comply with the
objective set at the basin level shall be
presumed consistent with prevailing laws
unless within 60 daysit is found
inconsistent by relevant authorities; this
approach would be tested in pilot projects.

(6) A greater reliance on adaptive
management.

There will be an orderly process for
establishing baseline conditions and
measuring results of specific projectsto
document the achievement of objectives
and to adjust the basin plan and objectives
as appropriate.

These new governance processes are already
providing federal and state agencies, tribes, local
agencies, and local organizations with tools to solve
problems which, though complex at any level, are
most effectively addressed by those most directly
concerned. There may be a need for new federal
authority to address the unique needs of these
emerging governance structures, and it isthe
recommendation of the Commission that authority

be given for pilot effortsto test these approaches. It
is hoped these ongoing efforts and future pilot
projects will provide the executive branch and the
Congress with the insight necessary to develop
policies which maximize the efficiency of federa
expenditures, increase effectiveness of the
administrative programs, and unify governmental
actionsto achieve federal and other goals.

The following are brief summaries of the remaining
Commission recommendations. More details are
provided in the main report.

Tribal Water Rights

A key objective of federal water policy isto assist
tribes in meeting tribally defined goals regarding
the use, management, and protection of their water
and water rights. The federal government needs to
fulfill its trust responsibilities to Indian nations and
tribes to secure and protect tribal water rights and to
assist the nations and tribes in putting those rights to
use. Federa contributions toward meeting these
obligations should not be limited to potential federal
liability for breach of trust but should recognize
moral and legal obligations to protect and assist the
tribesaswell. The federal government should
recognize that it has often failed to protect prior and
paramount Indian water rights while encouraging
and financing non-Indian water devel opment.

The Congress should appropriate funds and
authorize the development of water supply and
sanitation systems to ensure that residents of
reservations have sufficient potable water and
modern sewage treatment facilities to maintain the
public health and protect the environment. The
Congress should also appropriate funds to support
the rehabilitation and betterment of existing Indian
irrigation projects to improve their efficiency and
reduce their adverse impacts on the environment.
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Restoration of Aquatic Ecosystems

Many aquatic systemsin the American West are
degraded and must be restored if they are to be
sustainable. By "restoring” aquatic ecosystems, the
Commission does not mean returning these systems
to predisturbance or predevel opment conditions;
rather, the Commission's overall goal isto restore
the systemsin order that important functions can be
recovered and benefits can be realized and sustained
over time.

The Commission notes that, in general, federa
environmental laws such as the Endangered Species
Act and the Clean Water Act have played important
rolesin protecting and, in some cases, requiring the
restoration of aquatic ecosystems. While some
changes are necessary to improve the imple-
mentation of these laws, the Commission believes
these laws continue to be important in ensuring that
aguatic and other ecosystems are protected and in
setting the parameters within which locally driven
watershed initiatives operate.

No comprehensive river restoration program exists.
To date, river restoration efforts have not always
been formulated in a coordinated and prioritized
manner. Ecological risk assessment should be used
across the West to gauge where federal support is
most needed for restoration. Federal agencies
should work with states, tribes, and others to
develop and implement comprehensive project
plans which take into account social and economic
factors to:

1. Improve water quality in western
waterways to meet state water quality
standards and to support designated uses
established by states and tribes pursuant to
the Clean Water Act (such as swimming,
fishing, and support of aquatic life).

2. Recover and protect threatened and
endangered aquatic species and other species
at risk.

3. Specifically recognize the benefits of
conserving native species, communities, and
ecosystems; take steps to sustain native
species through activities and programs
which will maintain, restore, and enhance
instream, riparian, and upland habitat and
wetlands; and remove barriersto fish
migration, spawning, and rearing. Such
actions can potentialy prevent additional
listings under the Endangered Species Act.

4. Insure sufficient instream flows to achieve
and protect the natural functions of riverine,
riparian, and flood plain ecosystems.
Provide consideration for upstream reservoir
and lake habitat.

5. FEradicate and control the spread of exotic
and non-native species and pests (e.g., zebra
mussels, purple loosestrife) as appropriate
by establishing monitoring, inspection,
eradication, and public education programs.

6. Identify and remediate contaminated sites
that are degrading aquatic ecosystems.

Water Quality

Despite progress in the quality of western water
resources, significant problems remain to be
addressed. Theseinclude: (@) nonpoint source
runoff and discharges; (b) poor integration of land
and water management; (c) inadequate management
of some specific sources of water quality
impairment; (d) inadequate water quality standards

XX



Executive Summary

for some uses of water; (e) poor integration of
groundwater and surface water pollution control
programs; (f) poor coordination of water quality
and water use programs; (g) insufficient attention to
more holistic and integrated approaches to water
quality protection and improvement; and

(h) inadequate water quality monitoring.

Water Quality Standards

The water quality of western rivers presents issues
that are often different from those in the eastern
United States. Thereislittle recognition of thisin
the Clean Water Act or in the programs of the
Environmental Protection Agency (EPA).

1. EPA, theU.S. Geologica Survey (USGS),
and the states should broaden their water
guality monitoring to enable them to
knowledgeably assess the condition of
western (and the nation's) aguatic
ecosystems.

2. Western ephemeral streamsin arid areas,
dry many months of the year, with aquatic
ecosystems that can be vastly different from
year-round water bodies, present a unique
challenge under the Clean Water Act. The
Commission supports EPA's effort to find
ways to treat these aquatic ecosystems as a
separate type of water use and to develop a
more appropriate, though equally
protective, set of water quality criteriathat
states and tribes may use in setting water
quality standards that protect these
ecosystems and their species and habitats.
The Commission aso encourages states to
develop biological criteriato help define the
biological integrity of the state's waters.

3. Hydrologic modification activities are
increasingly a source of concern in western

aquatic ecosystems, ranking third nationally
as a source of water quality impairment for
rivers. Water quality criteria and best
management practices should be aggres-
sively developed that encourage states to
pursue instream flow and other standards for
protection of the physical and biological
aspects of instream water quality as

appropriate.

Nonpoint Sources of Pollution

Despite extensive program efforts and expenditures
under the voluntary programs of the Clean Water
Act and the farm bills, and establishment of soil oss
limits by the Natural Resources Conservation
Service of the Department of Agriculture, the
problem of nonpoint source discharge continues
and threatens to undermine the considerable
national success in addressing point sources of
water pollution. Nonpoint source programs must
be implemented more aggressively by states, with
active support and cooperation of the federal
government. These programs should, from
wherever feasible, emphasize incentives for
adoption of best land management practices and be
designed so that they can be implemented flexibly
at the watershed level. The Congress should
consider modifying or changing the Clean Water
Act approach to nonpoint sources (found in
sections 208 and 319) to that of the Coastal Zone
Management Act.

The EPA and the states should more actively pursue
cooperative implementation of the watershed-based
total maximum daily load process. Two promising
areas are areformed system of nonpoint source best
management practices and pollutant trading
systems devel oped on a watershed basis.
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Integrating Land and Water Quality
Management

The federal government is a substantial land and
water manager in the West and, therefore, has
important obligations in thisarea. The mission and
authority of each federal water and land
management agency—including the Corps of
Engineers, Bureau of Reclamation (Reclamation),
Forest Service, Bureau of Indian Affairs, Bureau of
Land Management, U.S. Fish and Wildlife Service,
and National Park Service—should explicitly
include land management goals and strategies to
improve water quality, particularly from nonpoint
sources. Federal agencies should be held to the
same water quality protection practices as others.

Specific Sources of Water Quality
Impairment

Discharges from publicly owned wastewater
treatment works that are utilized beyond their
capacity are a potential cause of water quality
impairment in specific western water bodies. The
states and EPA should carefully monitor the water
quality impacts of growth in the West and assure
that growth does not outstrip current and future
waste treatment capacity.

Among the most serious unregulated forms of
water pollution isthat generated by irrigated
agriculture through irrigation and drainage districts.
Irrigation return flows can, in certain situations,
contain toxic constituents as well as salts, pesticides,
and fertilizers. Some of these discharges are
particularly well-suited to be designated as "point
sources," as they often enter waterways through
discrete and specific points—pipes and ditches—
after being collected in carefully engineered
systems. These point source discharges were
exempted by the Congress from Clean Water Act
requirements; that exemption should be
reconsidered.

The large and growing number of sizeable confined
animal -feeding operations represents an
ever-increasing threat to surface water and
groundwater quality. Under the Clean Water Act,
most such feedlots are point sources in the technical
sense only, but they are generally treated as exempt
from regulation in the practical sense. Clean Water
Act authorities should be applied to require that all
confined animal feeding operations operate under
the National Pollutant Discharge Elimination
System (NPDES).

Groundwater-Surface Water Linkage

Because of the hydrologic link between surface and
groundwater, the discharge of pollutants into
groundwater from a wide range of sources should
be subject to arigorous system of management
under the Clean Water Act, such asthe NPDES or
the nonpoint source best management practices
programs, or through watershed management
approaches.

Water Use and Water Quality Linkage

The Commission joins with many other voicesin
noting that water quality and water use systems are
not integrated or effectively coordinated at the
federal, state, or local level. The relationships
between water use (water allocation and water
rights) decisions and water quality management
should be recognized at all levels of government
decisionmaking, while acknowledging that the
Congress determined that "the authority of each
state to allocate quantities of water within its
jurisdiction shall not be superseded, abrogated, or
otherwise impaired by this [Clean Water] Act."
Federal agencies with water management
responsibilities should recognize that storage and
diversions for water use can have alocally
significant adverse effect on instream water quality
in western states.
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Management of Water and Water
Facilities
Water Supply

The Commission recognizes that additional water
supplies will be needed to address growing
consumptive needs, environmental needs, and tribal
water rights. Emphasisin new supply development
should be given to smaller, offstream storage; to
more efficient storage such as conjunctive use of
surface and groundwater; to water recycling; and to
risk-sharing approaches.

Groundwater Management

State law should recognize and take account of the
substantial interrelation of surface water and
groundwater. Rightsin both sources of supply
should be integrated, and uses should be
administered and managed conjunctively. The
Congress should require state conjunctive
management of groundwater and regulation of
withdrawals as a condition of federal financial
assistance for construction of new water storage
projects or other federally funded activities.

Drought Management

An interagency task force should be established to
develop an integrated national drought policy and
plan that emphasizes a preventive, anticipatory, risk
management approach to drought management and
promotes self-reliance. (Work has begun toward
thisgoal. A task force has recently been initiated
for the western United States by cooperative
agreement among the Department of Agriculture,
Department of the Interior, the Federal Emergency
Management Agency [FEMA], and the Western
Governors Association; this task force should be
expanded to include other federal agencies.)

Water Conservation and Efficiency

Water conservation, or improved efficiency of use,
can have many benefits and should be the first
approach considered for extending or augmenting
available supplies. The Commission, therefore,
recommends that the Secretaries of the Interior,
Defense, and Agriculture should actively encourage
and work with users of federal project water to
improve project water use efficiency and onfarm
water use efficiencies wherever there is reasonable
expectation that significant public purposes might
be served. In these cases, the Administration
should provide incentives and technical and
educational assistance for contracting agencies and
water users. Many Reclamation irrigation districts
have very limited information on water deliveries
and use, making a basic calculation of system
efficiency difficult. Such data are prerequisite to
assessing feasible options for improving water
management.

Pricing

For new or renewed water service contracts, federa
agencies should seriously consider pricing their
services closer to the full cost to the taxpayers of
providing the service and, if appropriate, promote
water rate structures that encourage efficient water
use. In considering proposals for new projects for
water-related services, the Congress should
carefully evaluate the merits of proposed financia
arrangements that provide water and other services
to project beneficiaries at less than their full cost.

Operation of Dams and Water Delivery
Systems

The Commission recommends that the Secretaries
of the Interior and Defense and the Chairman of the
Federal Energy Regulatory Commission be directed
to prepare and submit to the Congress for each of
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the dams they manage a brief assessment of the
value of undertaking a systematic review of the
dam's purposes, authorities, and operations. Public
scoping should be part of this process. The
agencies should then be authorized and directed to
undertake such reviews, prioritized based on the
results of the scoping. Any need for modifying a
facility's structures, project authorities and
purposes, operations, project beneficiaries, or cost
allocations should be identified through a public
planning process and reported to the Congress if
statutory changes are required. The Congress
should provide funding and authority for those
changes which appear to improve the way water
projects serve public needs, while addressing
equitably the rights as well as the financia
obligations of current water users.

Water Marketing and Transfers

The Commission finds that water transfers are an
essential part of any discussion of the future of the
West and its water, particularly given growth
projections. Voluntary water transfers are
occurring throughout the West and are helping to
meet the demand for new urban supplies and for
environ-mental flowsin a manner that is both fair
and efficient. They are also a critical aspect of
viable Indian water rights settlements. However,
water transfers that occur without attention to their
potentially damaging effects on local communities,
economies, and environments can be harmful to
ecosystems and social systems that are dependent
on irrigation economies.

In view of the potential usefulness of voluntary
water transfers as a means of responding to
changing demands for use of water resources,
federal agencies should facilitate voluntary water
transfers as a component of policies for overall
water management, subject to processes designed to
protect well-defined third party interests. The
Congress should review existing water resources

legidlation in order to assure that federal law does
not impede voluntary water transfers.

State and local jurisdictions should provide clear
rules governing a community's right to participate
in proceedings regarding transfers from

an area.

Enforcement of Reclamation Law

Reclamation should also take steps to ensure that
water use from Reclamation projectsisin
compliance with project authorities and federal
Reclamation law.

Flood Plain Management

The 1997 floods in California, Nevada, and the
upper Midwest, along with the 1993 Midwest/
Mississippi floods, demonstrate the need for an
overarching flood plain management policy to
consistently achieve the nation's policies of flood
control, disaster prevention and mitigation, disaster
relief, and environmental restoration.

1. The mgjor recommendations of the 1994
report, Sharing the Challenge: Floodplain
Management into the 21st Century (the
Galloway Report) should be adopted and
implemented.

a. Theresponsibility for flood plain
damage reduction through flood plain
management should be shared among all
levels of government and by those at
risk of flooding.

b. Enhanced organization and consistency
of government activities would further
flood plain management and reduce
future flood damage.
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c. Thereduction of vulnerability to flood
damages should be pursued by giving
full consideration to all possible
aternatives, including permanent
evacuation of the flood-prone areas,
flood warning, floodproofing structures
remaining in the flood plain, creating
additional natural and artificial storage,
and adequately sizing and maintaining
levees and other structures.

2. Development of flood plains should not be
subsidized by the federal government. This
recommendation is made, in part, to
minimize the increasing losses of life and
property as aresult of flooding events and,
in part, to provide the flood storage, flood
conveyance, and environmental benefits
associated with healthy riparian and riverine
ecosystems.

3. All federal expendituresfor flood plain
management and disaster relief should
consistently encourage responsible behavior
and discourage behavior likely to lead to
future loss of life and property. The
Administration should establish a policy
that communities and individuals that are
eligible to purchase flood insurance and
have failed to do so are not eligible for
major federal disaster assistance, except for
such assistance asis needed to provide for
immediate health, safety, and welfare and to
provide a safety net for low-income flood
victims. The Administration should
increase incentives for communities that
participate in flood plain management
planning through FEMA's National Flood
Insurance Program Community Rating
Systems.

4. The Administration should pursue, and the
Congress should adopt, a change in law to
require 50/50 cost sharing among federal

and local governments for funding future
structural flood control projects. For
nonstructural approaches to flood
mitigation, the federal government should
fund up to 75 percent.

5. Thefederal government should more
aggressively pursue nontraditional
solutions, including purchasing flood plain
lands or flood easements, creating setback
levees, restoring wetlands and natural
storage areas, requiring floodproof
structures on the flood plain, and allowing
for natural pooling of riversin lightly
populated areas.

Maintaining the Water
I nfrastructure

The Commission recommends that the Congress
and the federal water agencies:

1. Acknowledge the importance of sufficient
funding for operation and maintenance of
significant federal facilities upon which the
public relies for water supply.

2. Recognize the fiscal benefits of preventive
mai ntenance.

3. Place greater importance on maintenance
and rehabilitation of key existing federal
water infrastructure than on funding for
new projects.

4. Develop along-range approach to
maintenance, considering expanded use of
user fees and other cost-sharing
approaches.

5. Explore further application of revolving
funds and similar mechanisms which allow
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needed maintenance to be accomplished in
amore timely and efficient fashion.

6. Continue to vigorously pursue means to
reduce costs of operation.

Transfer of Federal Facilities

The Commission believesthat it is desirableto
transfer assets out of federal ownership in those
situations in which the new owner can manage
those assets as well as or better than, and at less cost
than, the federal government. We concur with the
Administration’s requirement that transfersbein
compliance with environmental laws, that the public
be involved in the transfer process, that Native
American trust responsibilities be met, and that
taxpayers' interests be protected.

We recommend that agencies contemplating facility
transfers establish criteriafor the transfer of title
such as those prepared by Reclamation and that
such criteria be consistent among the agencies.

The Commission recommends that the federal
government continue to retain ownership of and
control over large multipurpose federal water
projects. It isimportant to recognize that these
projects have critical functions important to multiple
users, stakeholders, beneficiaries, and the public
which should be protected. Few, if any, owners
outside the federal government can provide
adequate protection to these multiple, conflicting,
and, often, interstate interests.

Similarly, the Commission iswary of privatization
of federal hydropower assets. These assets are
usually one component of multipurpose facilities
that serve irrigation, municipal, recreation, and fish
and wildlife purposes as well as power. It isnot
clear how these other needs might be met after
privatization.

Protecting Productive Agricultural
Communities

Over thelast century, the farm population in the
United States has declined steadily and dramatically,
while the value of food production has increased.
For the better part of this century, substantial
assistance to agricultural production encouraged the
expansion of low-priced food production for the
United States and for export to the rest of the world.
Some of the expansion occurred in areas which
were economically marginal or which damaged
important natural resources. Asfederal supports
are reduced, further contraction and restructuring of
agriculture are likely, and the family farm and ranch
are at risk.

At the same time, farm and ranchlands in many
parts of the West are giving way to urban growth,
suburban sprawl, and the growth of "ranchette"
and luxury second homesin rural areas. While this
has been financially beneficial to many individual
farmers, in some areas the conversion of
agricultural lands to other uses has had a serious
impact on traditional economies and cultures.

Particularly in the interior West, existing ranching
and farming operations are concentrated along
riparian corridors, in flood plains and rich
bottomlands. While these operations sometimes
have negative environmental impacts on riparian
resources, they also maintain the area asrelatively
undevel oped land, providing important benefits to
wildlife and open space.

Maintaining these important benefits from farming
and ranching operations in the face of changing
national and international economies and the tidal
pressure of urban growth is a complicated and
difficult task, requiring attention from the federal,
state, and local levels. It isthe judgment of the
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Commission that, in the majority of cases, federal
water policy affects but does not drive these trends
or changes. We do recommend:

1. That federal water policy not subsidize
nonagricultural growth and development
into agricultural areas.

2. That state and local officials give more
attention to putting growth on a sustainable
basis.

3. That federal agencies participate with and
encourage local efforts to develop plans for
land use that preserve the important
economic, environmental, cultural, and
amenity value of open agricultural and
ranchlands.

4. That federal water agencies develop or
continue programs that support sustainable
agriculture by:

a. Strengthening locally led conservation
partnerships by ensuring a strong base
program of technical assistance and
financial incentivesto address the array
of water resources issues.

b. Assisting in development of water
conservation plans for districts
contracting for federal water supplies.

c. Providing loans, grants, and other
financial assistance that promote
flexible water conservation on
farmlands and other |ands.

d. Conducting research to improve and
promote water conservation.

e. Facilitating water transfers and
marketing of federally supplied water
within states that benefit both water
conservation and the financia viability
of agricultural operations.

5. That irrigation districts, water management
agencies, tribes, local and state officials,
stakeholders, and affected publics work
together to anticipate demands for water
conversion and to develop approaches for
such conversion that protect the integrity of
communities and the environment.

| mproving Decisionmaking,
Reducing Conflict

Coordinating Federal Policy

The most recent institution charged with
coordinating federal water policy was the Water
Resources Council, created by the 1965 Water
Resources Planning Act and defunded in 1981.
Since then, coordination of federal water programs,
when it has occurred, has come variously from the
Office of Management and Budget, the Council on
Environmental Quality at the White House, and
such ad hoc bodies as the Task Force on Floodplain
Management. Today, most recognize that the world
in which federal water policy functionsis vastly
changed from that overseen by the Water Resources
Council. New, large federal water projects are not
being funded or even proposed. Today, the need
for policy development and coordination stems
from the many environmental and social crises
affecting the nation'srivers. In the West, federal
agencies are responding to tribal water rights,
endangered species listings, and Clean Water Act
lawsuits in nearly every river basin.
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The Commission believes that functioning river
basin forums and processes as described above can
play a major role in shaping, coordinating, and
implementing federal policy at the regional level.
However, we believe that there remains a need for
national coordination of water policy and programs,
especially as federal resources decline and the need
for prioritysetting becomes more acute. At atime
when our water resources policies are in such rapid
transition, it is remarkable that there is no regular
forum for discussion of these issues by involved
federal officials.

Coordinating Federal Strategy

The water problems that federal agencies deal with
in the West today span the jurisdictions of several
agencies and several departments (a detailed
description of the jurisdictions and authorities of the
various congressional committees and federal
agencies related to water resourcesis in appen-

dix C). However, only issues of mgjor political or
national significance can get sufficient attention
from a Secretary or the President to resolve
interdepartmental or intradepartmental conflict. For
most problems, there is no forum to develop a
coordinated approach; hence, the common criticism
of federal agencies not "speaking with one voice."
The Commission recommends, for issues of
regional significance, the appointment of a
designated official who has the responsibility to
shepherd the issue on behalf of the President or
Secretary as appropriate. This person would
undertake to develop a clearly articulated federal
objective to be clearly conveyed to field
organizations and managers. The official would
name a lead organization at the field level to
coordinate federal activities and budgets and would
designate a single point of legal counsel to
coordinate all involved federal agency counsels.

The Federal Role in Research and Data
Collection

Using Good Science

Sound, unbiased data and analysis are a prerequisite
to the success, efficiency, and economic prudence
of many federal activities. The Commission
recommends that when federal agencies undertake
projects or programs which depend on new
scientific research or knowledge, the agencies
should bring expert review and contribution to
research and monitoring plans, data analysis, and
assessment of conclusions. Options include
external review panels, such as National Research
Council review committees, and publication in peer-
reviewed journals. Also, joint investigations with
universities and professional groups, project
conferences, and symposia should be utilized.

Adaptive Management

When natural river systems and their associated
biota are combined with extensive water control
structures, the resulting network of inter-
relationships is extraordinarily complex. The
Commission endorses and encourages the use of
adaptive management wherever long-term
programs or projects are implemented or facilities
are operated that may have significant impact upon
valued environmental, social, economic, or other
resources, and where significant uncertainty exists
about the best management action or about its
effects.

Monitoring

Initsreview of thefirst 25 years of implementation
of the National Environmental Policy Act, the
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Council on Environmental Quality concluded that,
"In most cases at present, agencies do not collect
long-term data on the actual environmental impacts
of their projects. Nor do agencies generally gather
data on the effectiveness of mitigation measures.”
Therefore, in addition to supporting the increased
use of adaptive management, the Commission
recommends that agencies give more attention to
monitoring significant environmental resources,
programs, and mitigation efforts.

Water Research

The Congress and the Administration should
acknowledge the scarce nature of western water
resources and should recognize that water resources
research is alegitimate federal interest that should
be supported. To address these issues, the
Administration should propose and the Congress
should fund a tightly structured research program.
A substantial effort must be made to consult with
state and other water managers to ensure that
research is directed at high-priority problems and to
coordinate research across the federal agencies so
that limited research funds may be spent most
efficiently.

National Water Data

Two critical needs have emerged related to federa
water data collection programs: (1) improving
efficiency and coordination in data collection, and
(2) ensuring continuity and coverage in data
collection.

The longstanding programs of the USGS to collect
and publish basic streamflow information provide
very important information to a broad community
of water users and water management
organizations. For many reasons, including
increasing data collection costs and tighter state and
federal budgets, the number of gauging stations

being maintained has declined substantially. The
Commission received considerable comment about
the need to maintain and ensure the continuity in
this basic data collection program. Steps should be
taken to devel op among the agencies and
cooperators a plan for this program that resultsin
greater financial and programmatic stability, and
this plan should be presented to the Congress for
additional funding if needed.

Similarly, the collection, analysis, and publication
by the USGS of water use data from the states has
served as one of the few sources of information
about regional or national trendsin stream
diversions, water supply, and use. As our focus on
water management is increasingly on the river basin
or watershed, often spanning multiple states, it is
important to maintain this source of information for
both its broad and historic view.

The USGS and the EPA are engaged in several
water quality data collection programs, in concert
with the states. The largest of these is the National
Water Quality Assessment (NAWQA). To improve
the coordination and efficiency of these data
programs, we encourage the efforts of the
Interagency Taskforce for Monitoring, which
includes representatives from al levels of
government, to conclude the devel opment and
implementation of a national strategy under the
National Water Quality Monitoring Council. We
strongly recommend that further steps be taken to
add afocus within NAQWA on critical biological
indicators, in addition to the physical and chemical
variables currently assessed.

While groundwater use is an area of water
management that is arguably the least sustainable in
many areas given current practices, data on this
resource is not systematically collected and
coordinated, either by the states or the USGS.
Groundwater management is an area often
involving complex interrelationships, and it creates
an increased need for data collection and analysis.
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A more coordinated approach by local, state, and
federal agencies seems prudent, given the heavy
reliance on groundwater by agriculture in some
regions and by municipal water users in many
areas. The western states need good information
about groundwater to make informed water
management decisions. The resourcesto perform
these studies vary by state, and the federal
government's role in providing information can be
critical. The USGS, in conjunction with state
officials, should help quantify existing data bases
and should make available any computer models,
geophysical methodology, seismic information, or
other tools that could be used to assist
decisonmakers. The USGS should also engagein
analysis of groundwater resources and provide
policy relevant information such as forecasts of
aquifer life to the water resources community.

Reasons for Hope

The challenges ahead are daunting. Progress will
require significant changes in our water institutions
and the way that we manage our water resources.
Steady political leadership will be essential. Yet,
there are already many signs of progress.

All around the nation, individuals and communities
are taking a greater role in stewardship of their
natural resources. Hundreds if not thousands of
watershed groups now exist nationwide. They have
been organized for many reasons—to monitor
water quality, to restore fish habitat, to improve
recreation, to promote water-rel ated economies.
They are providing a community-based forum for
resolving, at thelocal level, some of the most
difficult kinds of water conflicts—instream flows,
nonpoint source pollution, fish passage, and
subdivision of riparian areas. They are achieving
success often without regulatory intervention and
with very meager funding because they capitalize
on the sense of ownership and obligation to others
that exists foremost at the community level.

These efforts illustrate an important point: indi-
viduals are most likely to recognize unsustainable
resource use first when it affects their local
environment. Thus, local watershed groups play a
critical educational role and also represent aforce
for sustainable management at the basin level.

Residents of the West are also supporting improved
resources management with their votes and dollars.
The most notable exampl e is the recent bond
election in California, where voters approved
hundreds of millions of dollars to help restore the
Bay-Delta estuary and improve the reliability of
water supplies.

Public support such as thisis being mobilized
frequently by strong federal -state partnerships, such
as the Bay-Delta Accord, which demonstrate that
with forward-looking political leadership, very
difficult problems can be addressed in a
collaborative way. Solutions are not simple or
quick; but where good-faith efforts are undertaken,
citizens have shown their willingness to provide the
necessary funds.

Asinthe Bay-Delta effort to solve water problems,
states in general are taking on arange of roles that
is broader than their historic mission of enforcing
water rights. They are becoming much more
proactive in addressing issues that in the past might
have been |eft to federal agencies or not addressed
at al. For example, the Western Governors
Association is addressing the issue of land use
planning and protection of open space from
uncontrolled growth, traditionally not a politically
profitable topic in the West.

The federal government, in turn, is experimenting
with ways to make achievement of national
environmental goals easier. The use of Habitat
Conservation Plans, for example, is showing some
promise of enlisting private landownersin
cooperative efforts to more effectively protect
ecosystems and habitats, rather than just individua
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species. Concerted efforts are a'so being made to
coordinate federal agency activities to make more
efficient use of limited budgets as is being done for
the Bay-Delta program, the Northwest Forest Plan,
and the Everglades restoration.

In this report, the Commission has highlighted
some of these promising new initiatives. Our
governance recommendations build on these
initiatives and seek to improve integration of federa
programs with

state, tribal, and local efforts. Our other
recommendations address persistent water problems
that must be confronted in order to meet the
challenge of 21st century western water
management. The West is growing, our water
resources are going to be called upon to work
harder and harder, and we all must work together to
achieve wise management of this most precious
resource. Water defines the West, and our use of it
will define the West of the 21st century.
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| ntroduction

The West is defined . . . by inadequate rainfall,
which means a general deficiency of water. We
have water only between the time of its falling as rain
or snow and the time when it flows or percolates back
into sea or the deep subsurface reservoirs of the earth.
We can't create water, or increase it. We can only
hold back and redistribute what there is.

Wallace Stegner,
The American West as Living Space, 1987

How does one portray the sudden blossoming of
western cities that took place in this century?

Los Angeles, up seventy-fold since 1900. Honolulu
twenty-fold over the same period. Aptly named Phoenix
two-hundred-fold, from 5,000 in 1900 to almost a million
today. | have lived with this locomotive all my life, and
only recently did | ask: Where is it headed?

Former Secretary of the Interior Stewart L. Udall,
Pausing at the Pass: Reflections of a Native Son,
in Beyond the Mythic West, 1990

ater management transcends and encompasses
Wnearly every other aspect of natural resources
management. For too long, the state and federal
governments have tackled individual resource
problems without regard for the effects on other
environmental elements. The time has come for a
new, holistic approach to water and natural resources
management which works toward a set of mutually
agreed upon goals.

Senator Mark O. Hatfield, The Long’'s Peak
Working Group and River Basin Trusts,
Environmental Law, 1994

Water and the Changing West

sthese brief quotations capture, the West today

sees rapid population and economic growth
upon a landscape characterized by limited and
highly variable water supplies. A visionisgrowing
that changes must be made in the way that we
manage water; that this most precious of natural
resources must be used in ways that can be sustained
for generations; that our use and management of the
resource must consider the broader consegquences for
the watershed and river basin; and that our efforts
must be better coordinated and more cost effective.

At the same time, individuas and communities
whose livelihoods directly depend upon historically
established practices of water use—farmers,
ranchers, industries, municipalities—are concerned
that changes in how we manage water will violate
their property rights or place intolerable or unfair
burdens upon them. Not surprisingly, they resist
these changes.

Major socia change such asthisis always difficult
and contentious. Unfortunately, the institutions we
have for the allocation and management of water are
not always well equipped to carry out such changes
in an effective and forward-looking fashion. As
Senator Mark Hatfield said,

Asa U.S Senator, | am astounded by the
overlapping and conflicting jurisdictions and
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authorities of federal water law. . .. At least
thirteen Congressional committees, eight
Cabinet-level departments, six independent
agencies, and two White House Offices are
charged with responsibilities relating to
national water policy development and
management. This has created considerable
confusion among the ranks of water policy
makers and water policy implementors.

Our state and federal water ingtitutions are a quilt of
historic programs and laws aimed at developing
water for economic purposes and protecting those
uses against change. These are interwoven with
more recently created laws seeking to limit the
negative environmental effects of the historic
programs. Theresult isalarge array of agencies and
programs working at cross-purposes under different
congressional direction and organized around
different geographic units.

Thisinstitutional maze evolved from and reflects the
diverse values and interest groups in society
historically and today. Asthe West grows, and as
demands on western rivers and streams exceed the
water available, sharp conflicts occur among cities
that need more water for growth, farmers who need
water for crops, environmental groups that want
more water for native fish, hydropower users that
want rivers managed for electrical generation,
anglers who want trophy fisheries, and rafters who
want whitewater. Billions of dollars are spent
annually in the West on these conflicts.

It wasin this setting that Senator Hatfield
envisioned an investigation and review of western
water policy and institutions.

The Charge to the Commission

Section 3 [3003] of the Act of 1992 (Act) directs
the President

.. .to undertake a comprehensive review of
Federal activities in the nineteen Western Sates
which directly or indirectly affect the allocation
and use of water resources, whether surface or
subsurface, and to submit a report on the
President's findings, together with recommenda-
tions, if any, to the Committees on Energy and
Natural Resources, Environment and Public
Works and Appropriations of the Senate and the
Committees on Interior and Insular Affairs (now
Resources), Public Works and Transportation,
and Appropriations of the House of
Representatives.

To assist the President, the Act authorizes an
advisory commission composed of eight citizen
members appointed by the President, a
representative from both the Secretary of the Army
and the Secretary of the Interior, and

12 congressional membersto serve as ex officio
members of the Western Water Policy Review
Advisory Commission (Commission). From the
United States Senate: the Chairmen and the
Ranking Minority Members of the Committee on
Energy and Natural Resources; the Committee on
Appropriations; and the Subcommittee of the
Committee on Energy and Natural Resources, which
has jurisdiction over the Bureau of Reclamation (the
Water and Power Subcommittee). From the United
States House of Representatives: the Chairmen and
Ranking Minority Members of the Committee on
Interior and Insular Affairs (now, Resources); the
Committee on Public Works and Transportation
(now, Transportation and Infrastructure); and the
Committee on Appropriations.
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The Congressional Charge to the Commission
Section 3305 of the Act of 1992 provides:

The Commission shall —

(1) review present and anticipated water resource problems affecting the nineteen Western
Sates, making such projections of water supply requirements as may be necessary and
identifying alternative ways of meeting these requirements—giving considerations, among other
things, to conservation and more efficient use of existing supplies, innovations to encourage the
most beneficial use of water and recent technological advances;

(2) examine the current and proposed Federal programs affecting such States and recommend
to the President whether they should be continued or adopted and, if so, how they should be
managed for the next twenty years, including the possible reorganization or consolidation of the
current water resources devel opment and management agencies;

(3) review the problems of rural communities relating to water supply, potable water treatment,
and waste water treatment;

(4) review the need and opportunities for additional storage or other arrangements to augment
existing water supplies, including, but not limited to conservation;

(5) review the history, use, and effectiveness of various institutional arrangements to address
problems of water allocation, water quality, planning, flood control and other aspects of water
development and use, including, but not limited to, interstate water compacts, Federal-Sate
regional corporations, river basin commissions, the activities of the Water Resources Council,
municipal and irrigation districts and other similar entities with specific attention to the
authorities of the Bureau of Reclamation under reclamation law and the Secretary of the Army
under water resources law;

(6) review the legal regime governing the development and use of water and the respective roles
of both the Federal Government and the states over the allocation and use of water, including
an examination of riparian zones, appropriation and mixed systems, market transfers,
administrative allocations, groundwater management, interbasin transfers, recordation of
rights, Federal-State relations including the various doctrines of Federal reserved water rights
(including Indian water rights and the devel opment in Several States of the concept of a public
trust doctrine); and

(7) review the activities, authorities, and responsibilities of the various Federal agencies with
direct water resources management responsibility, including but not limited to the Bureau of
Reclamation, the Department of the Army, and those agencies whose decisions would impact on

water resource availability and allocation, including, but not limited to, the Federal Energy
Regulatory Commission. #
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In hisremarksin support of H.R. 429, the bill in
which the Act was incorporated, Senator Hatfield
stated that the Commission’s purpose was to study
and evaluate western water policies. He added that
upon completion of this study, the "Commission
will recommend necessary changesin the existing
water policiesto the President.”

The duties of the Commission, as enumerated in the
Act, are extensive and appear in the sidebar that
follows. They include chargesto:

1. Review present and anticipated water
resource problems, making such projections of
water supply regquirements as may be necessary,
and identify alternative ways of meeting these
reguirements—giving consideration, among
other things, to conservation and more efficient
use of existing supplies, innovations to
encourage the most beneficial use of water, and
the most recent technologies.

2. Review the history, use, and effectiveness of
various institutional arrangements to address the
problems of water allocation, water quality,
planning, flood control, and other aspects of
water development and use, including, but not
limited to, interstate water compacts, federal-
state regional corporations, river basin
commissions, the activity of the water resource
council, municipal and irrigation districts, and
other similar entities.

These duties and others of asimilar nature are
repeated in the charter of the Commission as signed
by Secretary Babbitt on May 16, 1996.

The Commission was chartered roughly 25 years
after the last comprehensive review of United States
water resources management and policy, by the

National Water Commission, was completed. Much
of the National Water Commission’s report, \Water
Palicies for the Future, remains relevant today,
although the West and the poalitics of water have
changed substantially since 1973. The current
Commission has had 2 and a half years and

$2 million to do its work, compared to the 5 years
and $22 million (adjusted for inflation) that went
into the National Water Commission's final report.
Thus, we have opted to build from that study by
focusing on the important, often unanticipated,
developments since 1973.

Based upon the emphasisin the Act, the
Commission decided to focus primarily on the status
of and trends in western water resources, and how
those trends are being addressed by the palicies,
programs, and agencies of the federal government.
The Commission recognized that the states have the
primary role in alocating and distributing water, and
interpreted its mandate as a federal commission to
focus on the evaluation of federa rather than state
programs. Because state and federal water programs
intertwine, the Commission sought to inform itself
about state water use and management trends but to
[imit recommendations in these areas.

| mplementing the Commission’s
Charge

The Commission focused its efforts on the ultimate
guestions: "Are the current uses of water and water-
related resources sustainable and, if not, what
ingtitutional changes will enhance sustainable
management?' Sustainable devel opment has been
widely adopted as both an international and
domestic norm against which to measure resource
use choices. The 1996 President's Council on
Sustainable Development defined sustainable
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development as "development that meets the needs
of the present without compromising the ability of
future generations to meet their own needs" (The
President's Council on Sustainable Development,
1996).

The Commission sought to identify the specific
challenges that western water managers facein
achieving sustainable use of the resource. We began
in the winter and spring of 1996 by holding
meetingsin 10 locations. Oklahoma City, Denver,
Omaha, Casper, Salt Lake City, Lewiston, Phoenix,
Sacramento, Albuquerque, and Washington, DC.
Participants were asked to identify key issues,
guestions, and challenges for the future of water in
the West.

The scoping sessions produced a number of
comments—some consistent, some contradictory.
For example, water transfers were both opposed and
endorsed. The Endangered Species Act was both
criticized as an infringement on private property
rights and defended as a necessary catalyst to force
environmental protection. Participants addressed
single issues such as the need to fulfill trust
responsibilities to Native Americans or apply
adaptive management. Other participants identified
the need for federal agenciesto clarify their new
missions and to better integrate federal, state, and
local planning. Still others emphasized the need for
certainty in water rights and to reaffirm the primacy
of the doctrine of prior appropriation. The need to
decrease regulatory uncertainties that result from
conflicts among agencies was stressed by many
commentators. They also cautioned against
advocacy of simplistic solutions, such as increased
water conservation, without a full understanding of
the long-term social and environmental effects of
such a solution on a specific stream system. Many
participants stressed the need to understand the
intense pressures being felt by irrigated agriculture.

On the whole, the Commission was encouraged to
look to the future rather than to refight past battles.

Based upon these meetings and review of the current
literature, the Commission identified the following
key areas of challenge for western water managers.

1. New Methods of Governance: How can we
create institutions that can integrate and
streamline the process of making policy,
implementing water regulations, reaching
decisions, and managing water from the
local watershed level up to the river basin,
across the many local, tribal, state, and
federal jurisdictional and agency
boundaries?

2. SQustainable Water Supply and Water Use:
How can we ensure the availability of
adequate water supplies for a growing
West? How do we bring water use into
bal ance with water supply?

3. Meeting Our Water Obligations to Native
Americans. How can we expedite the
process of addressing tribal water rights and
providing safe water suppliesto
reservations?

4. Aquatic Ecosystems: How can we restore
and maintain riversin the West so that they
can provide clean water, functioning aquatic
and riparian habitats, and self-sustaining
fish and wildlife popul ations?

5. Water Quality: How can we better achieve
state and federal water quality standards for
all water bodies?
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6. Flood and Flood Plain Management: How can
we provide flood protection and mitigation in
ways that effectively reduce flood damages and
are more financially and environmentally
sustainable?

7. Protecting Productive Agricultural
Communities: How can we support
sustainable farming and ranching operations
and help avoid the unintended consequences
of local, state, and federal water policy?

8. Maintaining the Federal Water
Infrastructure: How can we ensure that the
major federal water storage and delivery
systems in the West are adequately
maintained to provide long-term benefits to
society?

9. Data Collection, Research, and
Decisionmaking: How can we better collect
important water data, conduct research, and
make water management decisions?

The Commission’s Investigations

To investigate these questions and develop
recommendations, the Commission arranged for a
road program of interest group and expert testimony
and sponsored more than 20 research studies and
symposia. A complete list of reports to the
Commission appears on page Vvii.

Public Testimony

The Commission received testimony from hundreds
of individuals at its scoping meetings and from
dozens of individuas, organizations, and agencies at

its formal meetings in Portland; Denver; San Diego;
Tempe; Phoenix; Boulder; Washington, DC;

San Francisco; and Boise. In San Diego and
Phoenix, the Commission sponsored symposia on
the water programs of the western states (with the
Western States Water Council) and on Native
American water issues (with the American Indian
Resources Institute and the Native American Rights
Fund).

In Washington, DC, the Commission received
testimony from the urban water use community,
while in San Francisco, it was briefed on the
ongoing Bay-Delta process and received
presentations from the environmental community.
In Boise, the Commission heard from the irrigated
agriculture community. Individual Commission
members and staff made presentations about
Commission activities to more than 50 conferences
and organization meetings. In addition, the
Commission maintained regular mailingsto a
database of more than 3,000 interested individuals
and organizations and a website with Commission
schedules and reports. Hundreds of written
submissions were received from the public during
the Commission’s tenure as well as 1,500 pages of
comments on the public review draft report.

Research on the West Today

The Commission undertook a scientific review

of the status and trends for water and related
resources in the West today. Expert reports were
commissioned on demographic and economic trends
in the West, current and projected water use, climate
change, drought and drought management, the status
of aguatic ecosystems, water quality, land use
changes and their relation to water resources, and
trends in hydropower regulation.
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Other studies were commissioned on the use of
alternative dispute resolution methods to address
water conflicts and on the historic disparities
between upper and lower basin water devel opment
on the Missouri and Colorado Rivers. These studies
have been published and distributed to more than
800 libraries nationwide, as well as to the National
Technical Information Service repository.

River Basin Studies

Based on many of the concerns voiced at scoping
meetings and from member input, the Commission
opted to focus a great deal of its attention on river
basin and watershed management. This decision
reflected the longstanding recognition that the river
basin is the appropriate management unit for water
resources. During this century, there have been
many attempts to develop effective river basin
management institutions, but none have been fully
successful for various reasons discussed in more
detail in thisreport. The consistent theme has been
the idea that rivers are complex natural and modified
hydrologic units, each with its unique history and
features, and policies should reflect thisreality. In
the 1990s, there has been arevival of interest in
basin and watershed management because most
water problems demand place-specific solutions, and
these solutions are best formulated and implemented
by the relevant stakeholders.

To better understand the myriad developmentsin
basin and watershed management, the Commission
authorized assessments of current conflictsin six
key basins and the capability of existing
management ingtitutions to resolve them. Two large
basins, the Colorado and Columbia, two medium-
sized basins, the Platte and the Rio Grande, and two

more self-contained basins, the Sacramento-

San Joaquin and the Truckee-Carson, were studied.
In addition, the Commission contracted with the
Natural Resources Law Center at the University of
Colorado, Boulder to take advantage of the Center's
extensive work in western watershed management
initiatives. Its report, Resource Management at the
Watershed Level: An Assessment of the Changing
Federal Role in the Emerging Era of Community-
Based Water shed Management, provided the
Commission with a great deal of useful information
about the strengths and limitations of local
watershed management (Rieke and Kenney, 1997).

Because of the complexity of the river basin studies,
the Commission first convened in each basin a
group of federal and state representatives to meet
with and assist the researchers. Also, the drafts of
the basin studies were widely distributed and posted
on the Commission Internet website for public
review and comment for the researchers to consider
in their final revisions.

All of the studies funded by the Commission,
including the river basin reports, were independent
reports for the Commission’ s use in its deliberations
and preparation of its own report. While the
Commission established the goals of the various
research efforts, it did not control the products, nor
did the Commission endorse or reject the individual
reports.

Agency Reports.—One of the statutory
charges to the Commission was to

. . .review the activities, authorities, and
responsihilities of the various federal agencies
with direct water resources management
responsibility, including but not limited to the
Bureau of Reclamation, the Department of the
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Army, and those agencies whose decisions
would impact on water resource availability and
allocation, including, but not limited to, the
Federal Energy Regulatory Commission.

Such analysis was to include considering "the
possible reorganization or consolidation of the
current water resources development and
management agencies.”

The web-like structure which defines the
functions of these agencies and hence their
institutional relationships with each other is
overly complex and illogical. Overlapping
roles, conflicting programs and convol uted
enforcement procedures are inevitably
created by this snarled framework. While
this Report makes immediate recommenda-
tions to lessen these problems by
coordinating programs and budgets of the
existing institutions, more complete
efficiency and effectiveness may ultimately
depend upon thorough administrative
restructuring inside and out, including
agency consolidation.

The dozen federal agencies with significant water
resources responsibilities were each requested to
provide areport to the Commission describing how
the agency was addressing the key water
management challenges described above. Not all
agencies responded to this request. Especially
comprehensive reports were provided by the Bureau
of Reclamation, the U.S. Army Corps of Engineers,
the Department of Agriculture, and the Federal
Energy Regulatory Commission. These reports and
other sources were used to assess the direction key
federal agencies are taking in meeting the West's
water problems. Neither time nor resources allowed
the Commission to conduct a comprehensive and
detailed review of all federal water programs.

This Commission has studied the 1973 report of the
National Water Policy Commission, Water Policies
for the Future, with great attention. The 1973 report
provides the benchmark for this Commission's work.
By the standard that a commission report should
establish the policy agenda for the next quarter-
century, the National Water Commission's report
stands up well. Our objective isto extend Water
Palicies for the Future by reiterating policy
recommendations that remain sound and to address
issues that have arisen since 1973, some predicted
accurately by the Commission, some unanticipated.

Organization of the Report

Asinteresting as the individual reports to the
Commission are, their value to the Commission
comes from viewing the reports in aggregate, with
afocus on westwide issues. This collective view is
presented in the Commission’s report as follows:

Chapter 2 describes the demographic, economic,
and socia trends underway in the West that are
directly impacting water and related resources.

Chapter 3 assesses the challenges that these
trends pose for water managers in achieving
sustainable use of the West’ s water resources.

Chapter 4 surveys the history and evolution of
federal agencies and their missions.

Chapter 5 examines the activities and the role of
states and the federal government in meeting the
challenge of sustainable resource management.

Chapter 6 concludes with the Commission's
recommendations for sustainable water
management, for new approaches to river basin
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and watershed governance, and for other
changesin federal water resources policy.

Appendix A contains biographical sketches of
the Commission members.

Appendix B contains observations and
comments on the Commission's Report
submitted by individual Commission members.

Appendix C is adetailed description of the
jurisdictions and authorities of the various
congressional committees and federal agencies
related to water resources.
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Chapter 2

TheWest Today
and Tomorrow

Water Defines the West
Topography and Climate

ater defines "the West." In this sense, the

West isthe 17 coterminous states located on
and westward of the 100th meridian (North Dakota,
South Dakota, Nebraska, Kansas, Oklahoma, Texas,
Montana, Wyoming, Colorado, New Mexico, Idaho,
Utah, Arizona, Washington, Oregon, Nevada, and
Cdlifornia). The 100th meridian is a useful dividing
point in the context of water use and management.
Asfigure 2-1 illustrates, precipitation rates east of
the Great Plains average 40 inches or more but,
beginning around the 100th meridian, much of the
West sees less than 20 inches each year (Guldin,
1989). John Wedley Powell, in his classic report on
settlement possibilities in the region, pointed out
that areas receiving less than 20 inches of rainfall
annually would require supplemental irrigation to
support agriculture (Powell, 1879).

Not all of the land contained within the western
states meets the definition of "arid,” however.
Western Washington and Oregon and parts of the
northern Rockies experience annual precipitation
well above the 20-inch mark. The greatest amount
of precipitation in the western United States occurs
on the Olympic Peninsulain western Washington,
where more than 100 inches of rain falls each year
(Office of Technology Assessment, 1988).
Streamflow to the Pacific Ocean, mostly from the

Pacific Northwest region, is estimated to be over
335 million acre-feet per year, or nearly 70 percent
of all runoff for the entire 17 western states (Office
of Technology Assessment, 1988).

Western precipitation is determined by the
interaction of topography and marine influences
(Miller, 1997). Air masses carrying atmospheric
moisture over the region move generally from west
to east, releasing moisture as they are forced to
climb over the Sierra Nevada and Cascade mountain
ranges of the Pacific coast and the Rocky Mountains
(Office of Technology Assessment, 1988). The
lands to the east of these ranges experience a'rain
shadow" effect, as the descending air masses are
relatively dry. Precipitation also may vary
dramatically from one year to the next as a result of
a phenomenon called "El Nifio/Southern
Oscillation," in which changes in atmospheric
pressures over the South Pacific affect sea surface
temperatures in the Pacific Ocean and, consequently,
influence precipitation through the western region
(Miller, 1997).

In the years to come, the West's water supplies may
also be influenced by human-induced climate
change. The report prepared for the Western Water
Policy Review Advisory Commission by

Dr. Kathleen Miller describes a growing body of
research indicating that many parts of the region
may experience reduced water availability,
particularly during the high-demand summer
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Figure 2-1
United States Precipitation, in centimeters

-----

- 1960

PRECIPITATION
1931

(Centimeters)

MEAN ANNUAL TOTAL

Source: Reprinted from: Bryson, R.A., and F.K. Hare, Climates of North America, World Survey of
Climatology Volume 11, Copyright 1974, with kind permission from Elsevier Science—NL, Sara
Burgerhartstraat 25, 1055 KV, Amsterdam, the Netherlands.
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months. At the same time, the risk of winter or
early spring floods may increase, especialy in the
West Coast states where warmer winter
temperatures could be coupled with precipitation
increases and an increased frequency of rain or snow
in some areas (Miller, 1997). After reviewing the
literature, Miller concluded that

.. .the potential impacts of climate change on
western water resources are serious enough to
warrant attention in discussions of long-term
policy directions and in the design of programs
and institutions that are expected to have
enduring impacts on the control and allocation
of water resources (Miller, 1997).

In particular, she suggested that water policies
should include sufficient flexibility to respond to a
wide range of possible hydrologic changes (Miller,
1997).

Streamflows and the River Environment

Once it leaves the atmosphere, water moves through
the terrain in avariety of forms that determine the
availability of water for human use and influence
how aguatic systems function. Many areas of the
West get the majority of their streamflows from
melting snow, while parts of the Southwest depend
on summer thunderstorms. Streamflow is made up
of three components, all related to precipitation:

(1) Surface runoff, which depends on
evaporation, plant transpiration, and the rate of
soil infiltration.

(2) Subsurface runoff, composed of
precipitation that infiltrates the soil and moves
laterally toward water bodies.

(3) Baseflow, or precipitation that percolates
through the soil into groundwater and then
enters the stream channel after atime lag
(Miller, 1997).

Western streamflows are noted for their great
variability because they are dependent on unstable
and unpredictable atmospheric processes that
operate well beyond the region (Graf, 1997). Each
year, approximately 1.5 billion acre-feet of water is
added to the western United States as precipitation,
the majority of which is consumed by evapotran-
spiration; roughly 500 million acre-feet (maf)
constitute the measured flow in western streams, and
50 maf are added annually to groundwater (Office of
Technology Assessment, 1988).

The Colorado River illustrates the great variability
in western riverflows. During the period
immediately preceding negotiation of the Colorado
River Compact in 1922 (from 1906-21), the
estimated natural annual flow of the river averaged
18.1 maf. Negotiators assumed they had a surplus
of water by basing their discussions on an estimated
flow of 16.5 maf, but subsequent experience and
tree-ring studies revealed that the river's annual
natural flow from 1906-94 averaged 15.1 maf.
Moreover, yearly fluctuations have been dramatic,
ranging from 4.4 maf to more than 22 maf (Getches
and Meyers, 1986).

Native plant and animal communities have adapted
to the dramatic variations in western water supplies.
For example, the Southwest once contained many
marshlands (ciénegas) adjacent to rivers, which
moderated fluctuations, retained and recycled
nutrients, and served as refuges, nurseries, and rich
feeding grounds for aguatic animals (Power, 1997).
Many riparian plant species have evolved to depend
on periodic flooding for successful propagation.
Native fish, too, adapted their reproduction patterns
around natural fluctuations. Some species require
the slow, warm backwaters created by seasona
dropsin river levels for successful egg and young
fish survival; others depend on fast runoff flowsto
flush young fish out to sea.

River ecosystems extend beyond their flowing
waters. Theriparian zone includes virtually all of a
river's flood plain, where river water supplements
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Precipitation Variability: Nemesis of Western
Water Managers

Precipitation in the West is highly variable, not just from one year to the next, but within a given
"water year." This makes the job of forecasting annual runoff and storage difficult for water
managers and vexing for those who must make investments based on expected water supply,
especialy farmers who rely on irrigation water. The 1996-97 water year in California vividly
illustrates the dilemma.

Managers of the State Water Project and the Central Valley Project monitor rainfall and
snowpack during early winter to predict the amount of water that will be available to farmers and
other water users in the summer. The 1996-97 water year started normally enough; in October
and November, the accumulated precipitation in the Northern Sierra, source of much of the
state's water, tracked the 68-year average amost exactly. In December and January, a series of
massive storms hit the state, causing the "January 1997 floods" and millions of dollarsin
damages. Severa state dams made record releases to maintain safe flood storage space for any
additional inflows. January finished with accumulated precipitation in the Northern Sierra nearly
35 inches above average, amost 200 percent of normal. If the rest of the winter had brought
only average monthly precipitation, the totals for the year would have approached record levels
(State of California, 1997). Based on this information, Reclamation announced on February 14
that water deliveriesto contractors in the Central Valley Project would be 100 percent of their
allocation (Reclamation, 1997c).

But the weather in California seldom is average. The next 4 months brought record low
precipitation and temperatures well above average. As aresult, water supply projections began
dropping, and by April 17, 1997, Reclamation had to announce that irrigation deliveries for
irrigation would be reduced to 90 percent of normal (Reclamation, 1997d). Not surprisingly,
reaction by water contractors to what Reclamation described as an "unprecedented revision in
water allocations' was not positive because, by that time, farmers had begun planting operations
and made financial commitments.

Asthis case illustrates, managers of water projects must operate their dams within an ever
shrinking margin of error. Demands for water for the environment, hydropower, and urban
growth are increasing, which argues for holding all river flowsin storage. In contrast, urban and
suburban encroachment into the flood plain argues for leaving reservoirs sufficiently empty,
ready for big floods. Serving these competing masters, in the face of uncertain and extreme

weather, isatough job. #
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water available from other sources (Patten, 1997).
The abundant vegetation growing in ariparian zone
serves many purposes: reducing soil erosion rates,
slowing floodwaters; enhancing groundwater
recharge and maintaining an elevated water table;
improving water quality by filtering sediment,
nutrients, and pollutants from surface runoff;
maintaining biodiversity by providing critical
habitat to species using adjacent uplands; supplying
shade and overhanging banks for fishes and other
aguatic organisms; and offering diverse and increas-
ingly popular recreational opportunities for human
populations (Patten, 1997). Until recently, many of
these important functions were not recognized, and
riparian zones were under-appreciated as important
components of functioning rivers.

Western Water: A Working
Resource

Harnessing Water for Human Uses

Given the variable precipitation (seasonally and
year-to-year), storage of water during high-flow
periods has been necessary to ensure reliable
deliveries during times of high demand. Inthe
United States as awhole, there are 2,654 reservoirs
and controlled natural |akes with capacities of
5,000 acre-feet or more; together they hold about
480 million acre-feet of water (Guldin, 1989). Over
two-thirds of thistotal capacity (324.6 million acre-
feet) is provided by reservoirs in the western water
regions (Guldin, 1989). Reservoir capacity as a
proportion of land area is greatest in the Upper
Colorado region (defined as the Colorado River
drainage above Lee's Ferry), where 366 acre-feet of
water is stored per square mile; in the Great Basin
region, by contrast, only 24 acre-feet of storage
exists per square mile (Guldin, 1989).

Dams on the Colorado River can store 4 years of the
river'stypical annua flow (Collier, Webb, and

Schmidt, 1996). Figure 2-2 (at the end of this
chapter) shows the ratio of reservoir storage to
annual water supply in North America.

Groundwater aquifers serve as both primary and
secondary sources of water supply. In 1985,
approximately 92.7 maf of the United States
freshwater supply came from groundwater—nearly a
quarter of the total supply for the nation (Guldin,
1989). Of the pumped groundwater, 62.5 maf
(67 percent) went to irrigation (Guldin, 1989). In
1990, water uses in the 17 western states pumped
about 58 maf of groundwater, of which nearly

46 maf (79 percent) went to irrigation (Bureau of
Reclamation, 1996). About two-thirds of all the
groundwater pumping in the nation was
concentrated in eight states: California (23 maf),
Texas (8.9 maf), Nebraska (8 maf), Idaho (7 maf),
Kansas (6.3 maf), Arizona (4.7 maf), Arkansas
(4.5 maf), and Florida (4.2 maf) (Guldin, 1989).

A large proportion of the West's groundwater comes
from the High Plains regional aquifer, which
underlies about 174,000 square milesin six states
(Nebraska, Colorado, Kansas, New Mexico, Texas,
and Oklahoma) and includes the 134,000-square-
mile Ogallala aguifer. The High Plains agquifer
sustains 20 percent of the irrigated acreage and
provides 30 percent of al irrigation water pumped
within the United States (Kromm and White, 1992).
About 16,000 square miles of the regional aquifer
experienced water level declines of more than

50 feet as of 1980, and 50,000 square miles declined
more than 10 feet, attributed to accelerated pumping
for irrigation (Kromm and White, 1992). A maxi-
mum decline of amost 200 feet occurred in Floyd
County, Texas. In some locationsin Nebraska,
aquifer levels have risen as aresult of recharge from
canal irrigation using water directly from the Platte
River (Kromm and White, 1992). Overall, however,
the U.S. Geological Survey (USGS) has projected
severe depletions in the High Plains region by the
year 2020, with Texas suffering more than the other
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states that share this water source (Kromm and
White, 1992). Throughout the region, groundwater
overdraft continues to be a problem.

Water is being increasingly reclaimed through
wastewater treatment and reuse. 1n 1990,
approximately 553,000 acre-feet of reclaimed
wastewater was used in the 19 western states, an
increase of about 25 percent from 1985 (USGS,
1997). The USGS has identified atrend in tapping
reclaimed water as a source for industrial uses, with
four states dominating the statistics: Arizona,
Cdlifornia, Nevada, and Texas. Since 1960, use of
reclaimed water in the industrial sector has increased
from 784 acre-feet to 30,800 acre-feet in 1990
(Reclamation, 1997), but itsrole as an alternative
source of supply remains limited because of cost and
public concerns. Several studies have shown that
the public is wary about accepting reclaimed
wastewater for domestic uses, although people tend
to view it as appropriate for such applications as
fighting fires, watering golf courses and parks, and
cleaning streets (Reclamation, 1997). Water
recycling is particularly advantageous in Pacific or
Gulf Coast States where wastewater is otherwise
discharged to the ocean, or in states where
wastewater isirretrievably lost to saline sinks.

Water supplies are being augmented by new
technologies to supplement the West's traditional
reliance on storage. Most experts agree that the era
of large federal dam building, as experienced in the
first 70 years of this century, isover. However,
municipal and industrial water suppliers expect to
construct smaller facilities, many of which will
provide offstream water storage. Several such
projects are under construction in California, among
them the Eastside Reservoir in Riverside County
and Los Vagueros Reservoir in Contra Costa
County. In addition, existing dams are being atered
to enlarge reservoir capacities. In Arizona, for
example, the Theodore Roosevelt Dam was reno-
vated to add 300,000 acre-feet to its reservoir, and
the New Waddell Dam enlarged the existing Lake
Pleasant Reservoir by nearly 700,000 acre-feet.

Other strategies to stretch water supplies

include: groundwater recharge and conjunctive use
of surface and groundwater (managing surface and
groundwater supplies as a single source); reopera-
tion or management modification of existing storage
facilities; encouraging water efficiency improve-
ments; providing incentives for land fallowing,
either permanently or only on a"dry-year option”;
desalination and treatment of seawater or other
brackish waters; using "gray water" for irrigation;
weather modification (cloud seeding); delaying
snowmelt through vegetative manipulation in upper
watersheds; and importing water from areas of
available water supply to areas of growing demand.

Major Water Uses

The most current USGS statistics for western water
use are for the year 1990 and are drawn from the

19 western states including Alaska and Hawaii. The
patterns of use and comparisons with previous
periods are discussed in more detail under
"Changing Patterns of Agricultural and Urban Water
Uses' but are summarized here. Note that the
figures summarized here are for water diversions,
not consumptive uses of water.

Of 179 maf of freshwater withdrawals in the West in
1990, the largest portion (140 maf) went to
agriculture (USGS, 1997). Irrigation water sources
and withdrawals by state are displayed in figure 2-3.

The second largest demand for freshwater
withdrawals was for domestic and commercial
purposes, which totaled 17.5 maf, followed by
withdrawal s for thermoelectric power generation at
16.2 maf (USGS, 1997). Industrial and mining
water uses required diversions of 5.6 maf, and
commercia water uses demanded 3.5 maf. (USGS,
1997).

Hydroelectric power generation does not require
diversions and therefore is not included in the
figures above for freshwater withdrawals. Water
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Groundwater Resourcesin the Western United
States—Sustainability and Trends

Groundwater is an important source of water in the 19 west-
ern states, contributing about a third of the water supply. In
many areas of the arid West, groundwater is the only source
of water. In 1990, 87 percent of self-supplied domestic water
in the West was groundwater, much of this being withdrawn
from aquifers with limited capacities. While pumpage for
domestic and public supply has continued to increase
throughout the West from 1960 through 1990, the dominant
usage of groundwater isfor irrigation, and that usage peaked
in 1980. Reduced pumpage for irrigation may be attributed to
economic or management controls in many aquifers that had
shown major water level declines. The following provides
brief summaries of the status and use of major groundwater
aquifersin the West.

Edwar ds aquifer—supplies water for more than 1 million
people in the San Antonio area and large quantities of water
for agriculture, industry, and the military. Annual volume of
rechargeishighly variable. Strict groundwater management
has been enacted to control additional development.

Albuquer que basin aquifer—water supply for the city of
Albuquerque, a 1995 population of approximately 450,000.
Water levels have declined up to 140 feet in some areas since
1960, with declines of greater than 40 feet in recent years.

High Plains aquifer—underlies about 174,000 square miles
in an eight-state area ranging from Texas and New Mexico to
South Dakota. Water level declines appeared soon after
extensive groundwater irrigation development first began in
about 1940. By 1980, water levelsin parts of the Texas High
Plains, Oklahoma Panhandle, and southwestern Kansas had
declined more than 100 feet. Declines by 1994 were up to an
additional 40 feet, forcing a reduction in pumpage and
irrigated acres, with many acres converting back to
nonirrigated agriculture. Declines of as much as 50 feet (up
to 20 feet since 1980) have occurred in the three southwestern
Nebraska counties, now under strict controls administered by
thelocal Natural Resources District.

Hueco-Bolson system—near El Paso, Texas, has freshwater
in its upper 3,000 feet and has exhibited considerable water-
level decline in areas of intensive municipal and irrigation
uses.

San L uisvalley—Early (1900-50) devel opment of the con-
fined system in the San Luis valley of Colorado lowered
water levelsto the point that flowing wells ceased, and much
of the current production is now from the unconfined aguifer.

San Juan basin in New M exico—declines up to 300 feet
from 1950 to 1980.

Rush Springsaquifer and Dog Creek-Blaine aquifersin
Oklahoma—declines up to 40 feet and up to 50 feet,
respectively.

Garber-Wellington aquifer that supplies Oklahoma City
areas—declines from 100 to 200 feet.

Denver basin aquifer, primary source for development south
of Denver—significant loss of artesian head has occurred.

Trinity aquifer, in the Dallas-Fort Worth area—significant
loss of artesian head.

Other areas within the Edwards-Trinity Plateau also have
had large water-level declinesin areas of intensive develop-
ment. The Gulf Coast aquifer system—including the Chicot,
Evangeline, and Jasper aquifers, pumped by the Houston
area—suffered lowered water levels and decreased artesian
pressure, resulting in land subsidence as great as 10 feet.

Central Valley of Califor nia—by the 1960s, withdrawals
greatly exceeded recharge, and water levels declined by as
much as 400 feet, causing widespread land subsidence. Im-
portation of surface water and reduction in groundwater
withdrawals during the 1970's slowed or stopped the decline
of groundwater levels. In many cases, this has allowed
recovery to pre-1960's water levels and prevented further land
subsidence.

Coastal basin aquifersin California—marked water-level
declines, accompanied by increased pumping costs, land
subsidence, and saltwater intrusion. Careful management
now lets total supply meet demand, and water levels have
recovered in many areas.

Central Arizona basin—water-level declines of 50 to
200 feet common and as much as 500 feet. The Central
Arizona Project was built to help alleviate overdraft pumping.

Snake River Plain in Idaho—provides irrigation water and
suffered declines from 5 to 10 feet between 1971-82.

Central Columbia plateau basalts of Washington—
persistent declines of groundwater levels.

Columbia River Basalt aquifer of Washington and
Oregon—supportsirrigation, public supply, and industry.
Several areas have shown large declines (over 100 feet)

a though management efforts to reduce withdrawals have
reversed some of the declines. #

—Summary by Alan Burns, Groundwater Specialist, Office of the Regional Hydrologist, Central Region, USGS.
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Figure 2-3.—Western states irrigation water sources, 1990.
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use by hydroelectric facilities in 1990 totaled
approximately 1,730 maf, nearly 10 times the
quantity of water for offstream uses (USGS, 1997).
Other human instream uses of water include
navigation, recreation, aesthetic enjoyment, and
dilution of waste. Instream flows also benefit the
environment by providing habitat for fish and
wildlife, transporting sediment, maintaining estuary
salinity balances, and supporting the diversity of
riparian vegetation.

Benefits of Federal Water Storage
and Delivery Systems

In physical terms alone, the accomplishments of
water developers in the West are impressive, and the
key role of the federal government is obvious.
Working together, federal and state governments
and local interests have provided the water infra-
structure to support a high level of agricultural and
urban growth.

The U.S. Bureau of Reclamation (Reclamation) is
responsible for the largest portion of water storage
in federal reservoirsin the West. Reclamation has
sole responsihility for the operation of reservoirs
with atotal capacity of more than 119 maf and
shares responsibility for the operation of reservoirs
with an additional 16 maf of storage (Federal Emer-
gency Management Agency, 1995a). A recent
report by the General Accounting Office estimated
that the federal government, through Reclamation,
has spent $21.8 billion to construct 133 water
projects in the western United States (General
Accounting Office, 1996). Water provided by
Reclamation in 1991 produced agricultural crops
valued at nearly $9 billion; 48 billion kilowatt hours
of electricity sold for $727 million; and more than
50 million recreational visitor days (Reclamation,
1991).

The U.S. Army Corps of Engineers (Corps) is solely
or partialy responsible for the operation of

reservoirs in the West with atotal capacity of more
than 103 maf. The U.S. Department of Agriculture
(USDA), primarily through the Forest Service,
operates and maintains reservoirs totaling more than
25.7 maf. The Bureau of Indian Affairs operates
and maintains reservoirs with a total storage
capacity of more than 2.3 maf, and the U.S. Fish and
Wildlife Service (Service) operates reservoirs with a
total capacity of slightly more than 704,000 acre-
feet. The Department of Energy, through the
Federal Energy Regulatory Commission, shares
responsibility for the operation of more than 2.1 maf
of storage throughout the West.

Asit hasinirrigation water supply, the federal
government has played an important rolein
hydroelectric power generation constructing and
operating more than half of the total hydroelectric
generating capacity in the West. Thetotal installed
hydropower capacity in the United States, according
to Federal Energy Regulatory Commission, is
73,494 megawatts, or roughly 10 percent of total
national electric generation capacity (Federa Energy
Regulatory Commission, 1992). (By com-parison,
coal isused in 40 percent of the nation's capacity)
(Energy Information Administration, 1996).
However, in the West, especialy in the Pacific
Northwest, hydropower plays alarger role.

Table 2-1 sets forth the amount, in megawatts, of
installed hydropower capacity by western water
resource region.

As thistable shows, there are 51,468 megawatts of
installed hydropower capacity on western river
basins. Thisisroughly 70 percent of national
hydropower capacity. It amounts to about one-third
of all installed electric generation capacity in the
region, a substantially higher percentage than its
share nationally. The higher percentage of
hydropower in the West islargely aresult of
hydropower's dominant position in the Pacific
Northwest, where hydropower comprises about

68 percent of all generation capacity.
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Table 2-1.—Hydroelectric capacity in the West
by water resource region: 1992

Installed
Number of capacity Average
Region plants (megawatts) plant size
Missouri River basin 76 3,719 50
Arkansas-White-Red 31 1,966 63
Rio Grande 7 153 22
Upper Colorado 34 1,823 54
Lower Colorado 21 2,412 115
Great Basin 76 235 3
Pacific Northwest 314 31,998 102
California 410 9,162 22
Regional total 969 51,468 53
U.S. total 2,304 73,494 32
Region as percent of U.S. total 42% 70

Source: Federal Energy Regulatory Commission, 1992.

Not only is the West the home of most of the
nation's hydropower capacity, it is also the home of
9 out of the 10 largest damsin the U.S. Federa
dams comprise about 55 percent of total hydropower
capacity in the West (Driver, 1997).

Federal dams also provide substantial protection
from floods along the waterways in the West.
About 45 percent of the annual flood damage
reduction budget of the Corpsis spent in the West.
By the Corps' calculation, roughly $5 billion in
flood losses are prevented each year in the West
through operation of Corps flood control projects
(Corps, 1997).

The region's vast water storage and conveyance
system supports many activities and amenities that
otherwise would not be available in arid country.
Accessto reliable water supplies made possible the
remarkable expansion of irrigated agriculture in the
past 50 years, just asit aided placer minersin the
last century. Urban development at present scales
could not have been possible in such places as

Los Angeles, Phoenix, or Las Vegas without the
pipelines that connect these cities with distant rivers.

Federal dams provide affordable power for
westerners—power that otherwise might be
produced by coal- or nuclear-powered generation
facilities whose waste creates serious pollution
problems. And the flood control provided by
federal works has helped make the region a sefer,
more reliable place for avariety of activities.

In addition, a number of secondary benefits are
attributable to the West's dams and regulated
riverflows. Many wetlands and wildlife habitat
areas, as well as |ate-season base flows, have
developed due to the use of irrigation water from
federal facilities. Outstanding cold-water fisheries
downstream from dams—such as the Colorado
River below Glen Canyon Dam—draw anglers from
around the world. And rafters enjoy late-season
floating in rivers whose flows are regulated by
dams. There are almost 4,350 recreation areas at
Corps reservoir projects throughout the country,
hosting nearly 400 million visits each year—second
only to facilities managed by the U.S. Forest
Service. About half of this visitation occursin the
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Agency/Department

Major water-related activities and responsibilities

Reclamation/Interior

Corps/Army

Bureau of Indian Affairs/Interior

NRCS/USDA

Western/Energy

Federal Energy Regulatory Commission/
Energy

USGS/Interior

Bonneville Power Authority/Energy

Environmental Protection Agency

Service/Interior

National Marine Fisheries Service/
National Oceanic and Atmospheric
Administration

Forest Service/lUSDA

Irrigation, municipal and industrial, flood control,
hydropower, fish and wildlife enhancement, recreation.

Flood control, navigational improvements, hydropower,
recreation, irrigation, and municipal and industrial.
Administers permit process for Clean Water Act.

Administers federal programs for Indian tribes. Operates
water storage and irrigation projects with total storage
capacity of more than 2.5 maf.

Formerly Soil Conservation Service. Helps farmers and
ranchers establish conservation systems; helps urban and
rural communities reduce erosion.

Markets and transmits power in 15 western states—from
55 powerplants. Has 599 wholesale power customers,
selling enough power to meet needs of more than

10 million people for 1 year.

Regulates nonfederal hydroelectric projects that effect
navigable waters, occupy U.S. lands, use federal water, or
affect interstate commerce. Reviews rates for all electric
utilities.

Provides most hydrologic data collected in the U.S.
Maintains nationwide system of stream and river gaging
stations, groundwater observation wells, and water quality
sampling locations.

Markets power generated at 29 federal plants in
Columbia-Snake River basin. Sells about 46 percent of
electric power consumed in Northwestern U.S.

Protects public health through safeguarding and
improving water resources. Helps implement and enforce
Clean Water Act, Endangered Species Act, and Safe
Drinking Water Act.

Protects plants and animals in danger of extinction.
Manages National Wildlife Refuge System and works with
wetlands.

Supports fishery management, development; protects
species and conserves habitat.

Helps public enjoy national forests while conserving
environment. Manages more than 190 million acres.
Protects natural resources, including water and watershed
lands, on its lands.

#
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western states (Corps, 1997). Reclamation reports
that almost 90 million people visit the agency's

310 designated recreation areas annually, including
10 million visitors each year to Lake Mead (Lovejoy
and Higgins, 1997). Visitation to Reclamation
reservoirs is expected to exceed 100 million people
annually by early in the 21st century (Lovejoy and
Higgins, 1997).

As an example of recreational use of western
waterways, a study conducted for the Operation of
Glen Canyon Dam Final Environmental |mpact
Satement concluded that the net annual economic
value of angling and white-water boating in the
study arearanged from $7.9-15.7 million, depending
on the type of water releases from Glen Canyon
Dam (values were higher in low-release years for
anglers; values were higher in high-release years for
boaters) (Reclamation, 1995b). The same study
calculated that river-based recreational activity in
the Glen Canyon-Grand Canyon area generated
approximately $23 million in local economic
activity in 1991 (Reclamation, 1995).

In short, the federal government has played an
important role in transforming western rivers into
economically and socially productive assets. The
"multiple purpose” dams have, indeed,
accomplished their purposes. Increasingly,
however, the same agencies whose missions are
grounded in development are being asked to take a
broader view, to help restore ecological functions of
rivers that have been profoundly altered by federa
dams, diversions, and other projects. Project
changes include structural aterations (such as
installing new outlets in dams), modifications to
storage operations (maintaining higher than normal
levels during critical periods, for example),
changing the pattern or amount of water releases
from storage facilities to more closely match the
natural hydrograph, and coordinating releases from
reservoirs on the same river (Natural Resources Law
Center, 1996).

Environmental Consequences of
Water Development

Before European settlement, the typical path of
western water could be described as follows:

[ R]unoff flowed slowly from undisturbed
watersheds with a larger proportion passing
underground. Groundwater filled porous valley
soils, assuring more reliable flow. Channels
were complex and only locally eroded; pools
were common, scoured near boulders and fallen
logs; bottoms were of diverse particle sizes; and
beaver, common then, added structure through
damming and other activities. Riparian
vegetation was extensive, from forest to shrub
and marshlands. Summer water temperatures
were moder ate due to shading by plants and in
summer/winter alike by extensive ground and
surface water exchange. Damaging floods and
droughts were actually less frequent and
violent, buffered by vegetated slopes, spongy
flood plains, and complex, current-retarding
channels. In short, there was more permanent
water, habitats were more complex, and extreme
conditions were less frequent (Minckley, 1997).

Human activities in the past two centuries have
changed this picture dramatically, resulting in higher
runoff, larger and more frequent flooding, and
greater sedimentation of streams (Graf, 1997).

Flood plains have been built upon, forcing unnatural
containment of rivers and contributing significantly
to flood disasters (California Governor's Flood
Emergency Action Team, 1997).

But the most significant change to western water has
resulted from the large-scal e construction of dams
and water conveyance facilities. Dams have flooded
valleys and displaced farmers and communities,
blocked or disrupted fish migrations, reduced
naturally occurring flood frequencies and magni-
tudes, disrupted natural temperature fluctuations,
altered low flows (sometimes increased, sometimes
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decreased to zero), reduced sediment and nutrient
loads, changed channel-sediment characteristics
(especialy particle size and mobility), narrowed and
shrunk river channels, changed channel patterns, and
eliminated flood plains (Graf, 1997; Collier, Webb,
and Schmidt, 1996).

Changes in seasonal flows have been so dramatic
that some river basins contain only remnants of
previously existing riparian ecosystems (Patten,
1997). Riparian zones have been damaged by
accelerated pumping of groundwater that is
hydrologically connected to surface flows (Patten,
1997). Their integrity has been further
compromised by the spread of exotic ornamental
shrubs such as Russian-olive and tamarisk. In some
areas, tamarisk occupies up to 90 percent of the area
originally dominated by cottonwood-willow riparian
forests (Patten, 1997).

Wetlands associated with riparian zones have been
destroyed by water development aswell. In one
example, the extensive flood plain wetlands that
occupied nearly 52,000 acres of the Middle

Rio Grande valley in 1918 were reduced to just
3,671 acres (a 93-percent loss) by 1989 (Grimm,

et a., 1997). Nationwide, agriculture development
accounted for 87 percent of all wetlands lost
between 1950 and 1970 and 54 percent of those lost
between the 1970s and the mid-1980s (National
Research Council (NRC), 19964). Increasingly,
other activities such as urbanization are playing a
larger role in wetland losses. According to the
USDA, agricultural activities were responsible for
only 20 percent of all wetland |osses between 1982
and 1992 (USDA, 1997).

Decades of habitat alteration have led to the
extinction or near-extinction of many aquatic
species. More than 20 native western fishes have
become extinct in the past century, and 100 more are
considered threatened, endangered, or of specia
concern (Minckley, 1997). Loss of all these species
would mean destruction of 70 percent of all fish
species native to the lands west of the Rocky

Mountains (Minckley, 1997). The plight of Pacific
Northwest salmon has drawn a great deal of
attention in recent years. Extensive damming, as
well as heavy commercial fishing pressure (mainly
at seaand in the lower stretches of the Columbia
River basin), and development in the upper parts of
the watershed have reduced salmon and steelhead
from estimated annual runs of 10-16 million before
non-Indian settlement of the area to about

2.5 million today. Entire stocks are gone, and others
are periloudly close to extinction. An estimated one-
third to one-half of the habitat is now completely
inaccessible to migrating fish, and the many miles of
slackwater reservoirs prove fatal to salmon smolt
attempting to reach the sea (Gillilan and Brown,
1997).

Native fish also have been threatened by the
introduction of aggressive non-native species, many
of which are more suited to river environments
altered by dams. These introduced fish have been
stocked intentionally by federal, state, and local
agencies for sport, forage, pest control, and food
purposes (Minckley, 1997). The proportion of non-
native fish is greatest in the Colorado River basin,
where there are nearly twice as many introduced
species (60) as native species (32) (Minckley, 1997).
Many of the introduced species have adapted to their
new environments and outcompete native fish.
Many are also highly sought by recreational anglers.

In short, the West's water is made to work incredibly
hard. It isnot surprising that many of the region's
waterways are simply overworked and are suffering
the consequences. For example, awater budget
presented by the U.S. Forest Service (1989)
calculated average annual net streamflows for the
nation's water resource regions and then deducted
estimated needs for instream flows. The analysis
showed that "instream flows in the Rio Grande,
Upper Colorado, and Lower Colorado water
resource regions are insufficient to meet current
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needs for wildlife and fish habitat, much less alow
any additional offstream use" (Guldin, 1989). New
and changing needs for water will need to be met
through more creative management of this limited
resource.

TheWest in Transition

Population Growth and Change

A concerted national effort for over a century to
attract people to the West has succeeded in recent
decades, ironically often for the very reasons people
were deterred from the region originally. The

New West's "commaodities' include climate, scenery,
and open space, combined with the public and
private infrastructure to support what millions
perceive of as ahigh quality of lifein a series of
urban archipelagos.

Once the outpost of a young nation, today's West is
home to nearly one-third of the American
population. The region has experienced rapid
population growth in recent years: western states
grew by about 32 percent in the past 25 years,
compared with a 19-percent rate in the rest of the
nation (Case and Alward, 1997). By the year 2025,
the West will add another 28 million residents,
representing only a dight reduction in growth rate.

About 60 percent of the region's population reside in
the large and populous states of Californiaand
Texas, but an increasing number are relocating to
the mountain states. From 1990 to 1995, for
example, 10 of the nation's 50 fastest growing
counties (including the county at the top of the list)
were in Colorado (Riebsame, 1997b). Asshown in

table 2-2, the West also dominates the list of the
fastest growing cities in the country from 1990-94
(Riebsame, 1997b).

Table 2-2.—Ten fastest growing cities in
the country, 1990-94

1990-94

population

State growth

(percent)
1. Las Vegas, Nevada 26.2
2. Laredo, Texas 22.4
3. McAllen, Texas 20.2
4. Yuma, Arizona 19.4
5. Boise, ldaho 17.6
6. Naples, Florida 16.0
7. Brownsville, Texas 15.2
8. Fayetteville, Arkansas 15.0
9. Las Cruces, New Mexico 14.7
10. Richland, Washington 14.6

According to the U.S. Bureau of the Census, nine of
the 10 fastest growing states in the nation are in the
West; the other oneis Georgia (Case and Alward,
1997). Thelist in table 2-3 shows that growth has
occurred most rapidly in the booming interior West
(Riebsame, 1997a).

The mapsin figure 2-4 (at the end of the chapter)
show population growth in the western states for
four periods since 1960. Interms of population
numbers, most of the growth has occurred in
Cadliforniaand Texas. These two states are gaining
people both by births and immigration. California
contained 12 percent of the nation's population in
1995 and is expected to have 15 percent in 2025.
Cdlifornia and Texas together are expected to
account for nearly half of the nation's growth from
births during the 1995-2025 period (Case and
Alward, 1997).
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Table 2-3.—Ten fastest growing states
in the nation, 1990-94

1990-94 population

growth
State (percent)
1. Nevada 21.2
2. ldaho 125
3. Arizona 11.2
4. Colorado 11.0
5. Utah 10.7
6. Alaska 10.2
7. Washington 9.8
8. New Mexico 9.1
9. Georgia 8.9
10. Oregon 8.6

Whereas the years immediately following World
War Il saw a national migration from the East and
Midwest to western coastal cities, the pattern began
to change in the 1970s. Large numbers of people
from the West Coast began to move into the interior
West—bringing rapid population growth to Arizona,
New Mexico, and southern Nevada, in particular.
Immigrants from the northern Great Plains states,
Great Lake states, eastern coastal states, and the
South added to these rapidly growing populations
(Case and Alward, 1997). This pattern accelerated
in the early 1990s. In fact, all of the country's other
four census regions sent more people to the interior
West than they received—a "positive net migration”
for the interior West—during 1990-94 (Riebsame,
1997a). Seefigure 2-5 at the end of this chapter.

Throughout the past several decades, the new
residents of the interior West have collected into a
series of "urban archipelagos'—areas of high
population density surrounded by large rural areas
with sparse and often declining populations. In
contrast to the more confined "urban oases' of the
past, each of the new western archipelagos is
characterized by a number of central cities typical of

ametropolitan area surrounded by aring of (often
quite extensive) suburbs. Some of the cities into
which the western population has concentrated
include Boise, Salt Lake City, Spokane, Denver,
Colorado Springs, Las Vegas, Sacramento, Eugene,
El Paso, Dallas, Albuquergque, Tucson, Phoenix, and
Missoula (Case and Alward, 1997).

With such substantial growth, much of the interior
West is no longer accurately called the nation's
"empty quarter" (Riebsame, 1997a). Y et the pattern
of settlement has |eft the areas between metropolitan
areas sparsely populated. Few counties away from
western cities contain population densities of even
25 people per square mile, and Nevada's rural
Eureka County has 3.5 square miles of land per
county resident (Riebsame, 1997a). Moreover, large
parts of the region—particularly the Great
Plains—have not experienced anything approaching
the growth rates observed along the Rocky
Mountains and in the desert Southwest. In short,
most westerners live in afew fast-growing urban
areas, leaving the rest of the region relatively
unsettled. While about three-quarters of those
living in eastern states are urban dwellers, fully

86 percent of westernerslivein or near cities
(Riebsame, 1997a).

At the same time, the region is also seeing the
growth of suburban-like residential and commercia
development in rural areas—a phenomenon
sometimes called "exurban" development, rural
development, or rural gentrification. Exurban
development is encouraged by the migration of jobs
to suburban fringes of urban areas (making it
possible for commuters to drive in from more rural
settings) and an increase in telecommuting. A rapid
growth in dispersed rura development has been
documented throughout the region and likely will
pose new challenges for western land and water
planners in the future (Riebsame, 1997b).
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Lake Tahoe: Can We Keep
From Loving It to Death?

Lake Tahoe is one of the Sierra Nevada's crown jewels, renowned for its breathtaking clarity. The tenth
deepest lake in the world, Lake Tahoe sits 6,225 feet above sea level and is 22 miles long and 12 miles
wide. The high-altitude, clear blue lake and its surrounding basin, which lie on the California-Nevada
state line, are spectacular natural resources that provide great environmental, economic, and recreational
benefits.

Lake Tahoe's transparency and cobalt blue color are attributed to the lake's historically low nutrient
levels and corresponding minimal algae growth. The rapid commercial and residential development of
the Lake Tahoe basin since the 1950s has adversely affected the pristine waters of this deep apine lake.
The basin has nearly 43,000 residences; 11,500 tourist accommodations, and 9,600 vacation homes,
bringing some 22 million visitors ayear. Because the lake has an extremely slow rate of water exchange
(it is said that a drop of water remains in the lake for 700 years), any pollution that reaches the lake
accumulates almost indefinitely. Sediment from development of the basin's fragile and erodible land,
sewage plant discharges, as well as traffic fumes, send phosphorous and nitrogen compounds into the
lake which spur algae growth. Algae and suspended sediments cloud the lake and reduce transparency.
The lake has lost about 1-1/2 feet of transparency each year since the early 1960s.

The problem is aggravated by the loss of wetlands and marshes which would normally catch sediments
and minimize the amount of nutrients reaching the lake, as well as provide habitat for more than

260 wildlife and fish species. Today, more than 75 percent of the basin's marshes, 50 percent of its
meadows, and 35 percent of its riparian areas are gone.

The Lake Tahoe basin encompasses about 500 square miles, including parts of two states and six
counties. This means that no one entity can restore and preserve the lake. A multijurisdictional,
multilevel approach was needed to address the range of development and land use activities that were
impacting the lake. 1n 1969 the Tahoe Regional Planning Compact between California and Nevada was
created and approved by the Congress. This agreement created the Tahoe Regional Planning Agency,
which enacted a Code of Ordinances to regulate land use, density, rate of growth, land coverage,
excavation, and scenic impacts. To date, the federal, state, and local agencies have expended
approximately $300 million on land acquisition, erosion control, and restoration projects. These efforts
have helped slow degradation of the lake's waters, but the lake's clarity and quality continue to decline.

To bring a more national focus to the effort, the Lake Tahoe Presidential Forum (Forum) was recently
established. The Forum—comprised of federal, state, and local agencies; tribal governments;
environmental groups; and commercial interests—will focus on water quality, transportation and forest
health, and funding to restore water quality and ecosystems.

Many stakeholders in the Forum hope it will lead to increased federal involvement in the basin and an
infusion of federal funds to achieve the desired environmental goals. Some estimate that as much as
$1.4 billion of public and private money is needed to reach the goal of threshold attainment over the next
20 years.

The Tahoe story illustrates how sensitive some of our most valued aquatic resources are to pollution, and
how difficult, expensive, and politically challenging it can be to address nonpoint sources of pollution.

Thisis especially true for those pollutants that result directly from basic growth and land development,
which ironically are driven by our attraction to the natural resource. #
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What is driving the migration to "hot spots" in the
interior West? Some new residents surely have been
driven by economic forces—drawn by expand-ing
telecommunications, computing, and advanced
technology jobsin Denver and Salt Lake City, or
fleeing the previously stagnant Southern California
or rural Midwest economies (Case and Alward,
1997). Others, including retirees and high-tech
"footloose" entrepreneurs, are able to live where
they wish and are rel ocating to areas with attractive
natural amenities and fewer social problems. For
example, from the 1970s to the 1990s, counties with
federally designated wilderness areas grew two to
three times faster than all other countiesin the
country, both rura or urban (Riebsame, 1997a). A
recent survey of demographic trends concluded that
nearly a quarter of interior West immigration may
be retirement-based and that there will be an even
larger retirement boom in the region in the next two
decades (Riebsame, 1997Dh).

The West's pattern of growth is not expected to
abate any time soon. Between the years 1995 and
2000, the 17 western states will add

5,427 million people, or about 6.1 percent,
distributed as shown in table 2-4.

In the following 25-year period (through the year
2025), the fastest growing states in terms of
percentage growth rates are expected to be
Cdlifornia, New Mexico, Texas, Arizona,
Washington, Wyoming, Utah, and Idaho (Case and
Alward, 1997).

Continued urban growth, combined with the
economic changes described below, will exert
increasing pressure on the West's largest water
user—irrigated agriculture. A recent National
Academy of Sciences report concisely stated the
relative position of irrigated agriculture:

Table 2-4.—Projected growth in western states, 1995-2000
(adapted from Case and Alward, 1997)

State Population 1995 Population 2000 Percent increase
Nevada 1,530,000 1,871,000 22
Idaho 1,163,000 1,347,000 16
Arizona 4,218,000 4,798,000 14
Utah 1,951,000 2,207,000 13
Colorado 3,747,000 4,168,000 11
New Mexico 1,685,000 1,860,000 10
Montana 870,000 950,000 9
Wyoming 480,000 525,000 9
Oregon 3,141,000 3,397,000 8
Washington 5,431,000 5,858,000 8
South Dakota 729,000 777,000 7
Texas 18,724,000 20,119,000 7
Kansas 2,565,000 2,668,000 4
Nebraska 1,637,000 1,705,000 4
North Dakota 641,000 662,000 3
Oklahoma 3,278,000 3,373,000 3
California 31,589,000 32,521,000 3
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The value of water in agricultureis generally
less than in industrial or municipal uses. . .
[and] becauseit is so expensive to develop
additional water supplies, only the higher-value
water uses are likely to be justified
economically (NRC, 1996a).

Economic Growth and Change

Perhaps nowhere is the transformation of the West
more evident than in the region's changing econ-
omy. Much of the early European development of
the West was driven by the opportunities to extract
and process natural resources, treating the region
more or less as a colony for commercia interestsin
eastern states. Today, however, the West has moved
beyond arole as material supplier and is a major
player in its own right in the global economy.

This change is reflected in the declining proportion
of jobs provided by resource development. Aslate
as 1940, ailmost half of the West's people were
directly employed in farming, ranching, mining, and
agricultural or mineral processing (Case and
Alward, 1997). By 1969, however, all the natural
resources industries together provided about

11 percent of direct employment and 9.6 percent of
personal income for residents of the Rocky
Mountain states. And in 1991, these combined
industries supported less than 6 percent of the
region's employment and less than 5 percent of al
personal income (Rasker, 1994).

Even more dramatic than the relative decline of the
extractive industries is the growth of the service
sector—not surprising, as the information age is
well underway. In 1993, the top four sources of
dollar earnings in the western states were services,
trade, construction, and fabrication of materias
(Case and Alward, 1997). The service sector, which

is not only the largest sector but also the fastest
growing (Case and Alward, 1997), includes the
"knowledge-based" professions (doctors, lawyers,
engineers, management consultants, software
designers, data processors, and telecommunications
specialists), as well as lower-paying jobs such as
retail sales clerks and hotel maids (Rasker, 1994).
Services account for 72 percent of the United States
gross domestic product, 76 percent of employment,
and, since 1982, 91 percent of new jobsin the
country (Rasker, 1994).

In their report prepared for this Commission, Case
and Alward separated out services catering
exclusively to individuals (such as hairdressers,
restaurants, motels, and others) into their own
category ("consumer services') to allow analysis of
the growth of industries consuming discretionary
dollars. Their listing of dollar earnings for western
industries shows that "services," excluding these
consumer services, generate far more revenue in the
West than any other category (table 2-5).

An economic picture of the West would be
incomplete if it looked only at wages, which make
up less than half the region'sincome. An increasing
proportion of the money comes from such nonlabor
sources as returns on investment and transfer
payments (pensions and retirement benefits, trust
fund income, and welfare). Nonlabor income is of
growing importance in amenity communities and
retirement hot spots (Riebsame, 1997a).

For its part, agriculture has declined in terms of its
proportional sizein the overall economic activity of
the West, yet the western states continue to play an
important role in national agricultural production.
Nationally, the 15 percent of harvested cropland that
isirrigated produces 41 percent of the total value of
crop sales. Inthe West, the 27 percent of the
harvested cropland that isirrigated produces

2-18



Chapter 2

Table 2-5.—Dollar earnings by firms organized into
20 industrial sectors in 1993
(Case and Alward, 1997)

Rank Industrial sector Earnings
1 Services 1,292,740.53
2 Trade 569,806.40
3 Construction 268,095.74
4 Fabrication of materials 201,461.19
5 Transportation 193,078.02
6 Computers and 142,018.01

telecommunications

7 Mining 121,223.73
8 Consumer goods 110,638.76
Consumer services 81,298.66
10 Advanced technology products 77,748.96
11 Agriculture 74,164.85
12 Food products 69,460.94
13 Power generation 58,078.74
14 Industrial machinery 44, 406.64
15 Livestock 27,531.04
16 Finished goods 22,740.99
17 Wood products 22,086.88
18 Paper and paper products 17,912.32
19 Forestry 5,774.20
20 Fishing® 3,117.42

* Fishing was not considered to be an industrial sector until 1978.
No earnings information exists for fishing prior to this time. Our
table for 1977 excludes fishing and contains 19 sectors. The
remainder of our analysis treats fishing as a separate sector and
includes it to make up 20 sectors.

66 percent ($22 billion) of the total value of crop
sales on 35.3 million acres with average sales of
$600 per acre. In contrast, the 73 percent of the
harvested cropland that is nonirrigated in the
West produces 34 percent ($10 billion) of the
total value of crop sales of 97 million acres with
average sales of $116 per acre (USDA, 1997).
Clearly, the availability of irrigation water adds a
great deal to the value of western farmlands.

The total value of U.S. agricultural exportsis
projected to increase from $43.4 billion in 1994 to
$78.8 hillion in 2005 (USDA, 1996a). The western
states (with Californias strong influence evident)
provide approximately 45 percent of the value of
crop commodity exports and much higher
percentages of several commodities: fruits and
preparations (69.6 percent), vegetables and
preparations (77.3 percent), and tree nuts

(96.6 percent) (USDA, 1996b). Figures2-6 and 2-7
show current and projected agricultural exports. On
the other hand, increased imports of fruits and
vegetables as aresult of liberalized trade policies
mean more competition and possibly lower prices
for western farmers. Those able to respond quickly
to new demand will be best suited to adapt to
changing global markets.

Farms and ranches have decreased in number and
grown in size during the past 25 years as agriculture
is practiced as an increasingly corporate activity
(Case and Alward, 1997). Where there was one
large farm or ranch (those with sales of $100,000 or
more) in 1969, there were six in 1992. While total
farm and ranch counts have dwindled from

2.7 million in 1969 to 1.9 million in 1992, the
number of large farms and ranches has jumped from
51,995 in 1969 to 333,865 in 1992.

Many large farms and ranches are not just relatively
large economically but also are large in acreage
terms. Though large farms and ranches in 1992
comprised less than 20 percent of all such operations
in the United States, they operated 54 percent of the
total land in agriculture and produced approximately
83 percent of all farm and ranch products sold.
Large farms and ranches average 1,542 acresin size
compared to 271 acres for smaller operations (Case
and Alward, 1997).
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The very structure of the agricultural industry is
changing. Agricultural production, processing, and
marketing activities are becoming more vertically
integrated (NRC, 19964). Moreover, farming oper-
ations increasingly make use of contracts, under
which producers promise to provide (and buyers
promise to purchase) a set amount of a product of a
particular quality. Contracts, which are more com-
mon with higher-value crops, place the burden on a
farmer to reduce uncertainty. Irrigation is one of the
means of minimizing risk and ensuring one's ability
to meet the contract terms. Although they com-
prised only 11 percent of total farmsin the nation,
operations with contracts accounted for 40 percent
of gross salesin 1993 (Hoppe, et a., 1993). The
industrialization of agriculture, including the
increasing use of contracts, is likely to continue.

Federal policy toward agriculture has changed in
recent years, as evidenced by the Federal
Agriculture Improvement and Reform Act of 1996
(also known as the 1996 Farm Bill). This
legislation removed the link between income
support payments and farm prices by providing for
seven annually fixed but declining "production
flexibility contract payments,” whereby participating
farmers may receive government payments
independent of current farm production and prices.
Farmers will have much greater flexibility to make
planting decisions with the elimination of annual
acreage idling programs. They will be able to plant
any crop on contract acres, with limitations on fruits
and vegetables. Asaresult, farmerswill rely more
heavily on the market as a guide for production
decisions and will bear greater income risk because
payments are fixed and are not related to market
prices (USDA, 1997). These changes may have
detrimental impacts over the long term on small
full-time farming operations with less ability to cope
with fluctuations in return from year to year.

Changing Patterns of Agricultural and
Urban Water Uses

The distinction between water withdrawals and
consumptive use isimportant, and both must be
taken into account when addressing water-related
issues. Consumptive use of water is most important
in the determination of water rights because return
flows are credited to compute awater rightholders's
net depletion. Further, consumptive use represents
more accurately the amount of water lost
permanently from the system.

Withdrawals are important to understand and
quantify for the effect they have on streamflows
and water rights between the point of initia
diversion and the point that return flows re-enter
the stream.

Asit relates to overall trends, USGS has historically
accounted for water use primarily in terms of
withdrawals, or diversions, not consumptive use.

For this reason, the following paragraphs compare
water uses in terms of related withdrawals, not
consumptive use. Asthe discussion turnsto various
applications of water, consumptive use rates are
more relevant and are the general measure
employed.

After severa decades of expansion, water
withdrawals in the 19 western states appear to have
stabilized in recent years. Total freshwater
withdrawals in the region in 1990 totaled
approximately 179 maf, of which 120 maf came
from surface water and 59 maf were drawn from
underground (USGS, 1997). This represented a
2-percent decrease in surface water withdrawals and
a 5-percent increase in groundwater withdrawals
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since 1985 (USGS, 1997)." Irrigation has the high-
est ratio of consumption to withdrawals, at 51 per-
cent (Reclamation, 1996a). Thermoelectric steam
cooling, at 3 percent, is the lowest (Guldin, 1989).

Figure 2-8 (at the end of this chapter) summarizes
the geographic distribution of water withdrawals
based on USGS data. The two states with the
largest popul ations accounted for the largest with-
drawalsin 1990: California(39.3 maf) and Texas
(22.5 maf) (USGS, 1997). Thethird largest state for
water withdrawals, however, was the thinly
populated but heavily irrigated Idaho (22.1 maf)
(USGS, 1997).

Figure 2-9 summarizes the source, use, and
disposition of the West's freshwater withdrawalsin
1990 (USGS, 1997). The"use" category includes
withdrawals and deliveries. It shows, for example,
that domestic and commercial water use totaled
17.5 maf (including losses in the public supply
distribution system), or 10 percent of the total
freshwater withdrawn in the 19 western states. The
disposition column shows the quantity of
consumptive use and return flow after use. It
indicates that of the total freshwater withdrawn,
consumptive use was 81.7 maf, or 46 percent, and
return flow was 97.3 maf, or 54 percent (USGS,
1997). (Thisfigure does not show consumption for
separate categories of water use.)

Figure 2-10 compares four categories of water usein
the 19 western states in 1960 and 1990 (USGS,
1997). In these three decades, agriculture has
remained the dominant water use category in the
West, although total withdrawals for this purpose

! Estimates of water use are difficult to verify; Reclamation
recently concluded that total withdrawalsin the 17 western
states in 1990 were 197 maf, a number not significantly
changed for the past several decades (Reclamation, 1996a).

have declined from 86 percent of the total in 1960 to
78 percent today. Domestic demands rose from

5 percent of the total in 1960 to 8 percent in 1990,
and water used for thermoel ectric power generation
rose from 4 percent of the total in 1960 to 9 percent
in 1990 (USGS, 1997).

The U.S. Geological Survey analyzed these water
use trends along with population trends for the
western United States. They found that

the population of the West is projected to increase
by 51 percent from about 78.3 million in 1990 to
about 118 million in 2020 according to the

U.S. Bureau of Census. Demand for water for
agricultural, domestic, industrial, commercial, and
thermoel ectric purposes is projected to increase by
about 5 percent from 179 million acre-feet in 1990
to 188 million acre-feet in 2020. The comparatively
small overall increase in water demand is based on
the projection of reduced irrigation demands. The
2020 projection indicates that irrigation will
probably account for about 71 percent (133 million
acre-feet) of total freshwater demand in 2020
compared to 77 percent (137 million acre-feet) of
thetotal in 1990. However, water demand in sectors
other than irrigation and thermoelectric are pro-
jected to increase about 51 percent from 25.6 mil-
lion acre-feet in 1990 to 38.6 million acre-feet in
2020—an increase in percentage which corresponds
more closely to the projected growth in population.

Because of the uncertainty of the effect of deregu-
lation on the power industry, water use is assumed
the same for thermoelectric power generation for
1990 and 2020 at 16.2 million acre-feet (Hutson,
1997, written communication).

As mentioned earlier, the distinction between
withdrawals and consumptive uses is important.
An accurate understanding of the effects of water
diversions must also compare the net water uses,
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represented by consumptive use rates. Asis
described below, such a comparison shows a
proportionally greater demand for water by irrigated
agriculture.

Agricultural

Asadirect result of the arid conditionsin the region,
irrigated agriculture is largely, but not

exclusively, awestern phenomenon. The 17 western
states, together with Arkansas, Florida, and
Louisiana, account for 91 percent of all

U.S. irrigated acreage and 82 percent of al irrigated
farms (NRC, 19964). Four-fifths of all irrigators are
located in the West (NRC, 1996a). USDA reports
that about 27 percent of all harvested cropland in the
West isirrigated, producing 66 percent of the value
of crop salesin the region (USDA, 1997).

Inturn, irrigated agriculture is by far the largest
water user in the West. In the 19 western states, a
total of 140 maf was withdrawn for irrigation in
1990, of which approximately 54 percent (75 maf)
was consumptively used (USGS, 1997). Thus,
irrigated agriculture represents 78 percent of total
water withdrawals in the region and 90 percent of
total consumptive uses. The largest irrigation
withdrawals occur in California, 1daho, Colorado,
and Montana, which together withdrew more than
75 maf in 1995 (NRC, 19964). The greatest acreage
under irrigation isin California (7.6 million acres),
Nebraska (6.3), Texas (4.9), and Idaho (3.3). Nearly
half of all western irrigation water is used to grow
crops for livestock (USDA, 1997).

The West has seen severa expansions of irrigated
agriculture, most recently in the period from roughly
1950 to 1975 as large new dams and conveyance
works were completed and groundwater withdrawals
increased threefold (Frederick, 1988). Irrigation of

about 25 million additional acresin the region
during this period raised U.S. crop production by 70
percent without any net increase in total harvested
acreage in the country (Frederick, 1988). Water
withdrawals for irrigation in the 19 western states
increased 35 percent between 1960 and 1975.
Agricultural withdrawals peaked in 1980 at 150 maf
(USGS, 1997).

Withdrawals for agricultural uses declined 5 percent
between 1980 and 1985 and dropped 2 percent
between 1985 and 1990 (USGS, 1997). This change
is credited to the use of more water-efficient
irrigation systems, introduction of crops that use less
water, and reduction of acreage irrigated by wellsin
some areas because of declining water levels
(USGS, 1997). USDA reported that irrigators
reduced water application rates from a national
average of about 25 inches per season during the late
1960s and early 1970s to about 20.5 inchesin 1994,
a decrease of almost 20 percent (USDA, 1997). The
agency estimated that irrigation water conservation
and management practices were implemented on
approximately 6.2 million acresin the West between
1982 and 1992 (USDA, 1997). Reclamation
reported that water deliveries from its facilities
declined from an average of 3.03 acre-feet per acre
in 1970 to an average of 2.88 acre-feet per acrein
1990 (Reclamation, 1996).

These changes in farmers' application rates may be
attributed to a number of variables: crop type,
temperature, precipitation, and irrigation methods.
Among the crops grown in the Wegt, rice and alfalfa
are among the thirstiest (each requiring about

30 inches per year); soybeans, by contrast, require
only about 10 inches per year (NRC, 1996a). As
illustrated by the figures below, western irrigated
cropland is dominated by corn for grain and alfalfa
hay. Moreirrigation water is applied to alfalfa hay
than to any other single crop. Irrigated alfalfa
produces about 35 percent of the harvested forage in
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the West. One of the reasons irrigated alfalfa does
not rank among the top cropsin terms of salesisthe
onfarm use of alfalfa. Irrigated crop saes, on the
other hand, are led by high-value orchards,
vegetables, and nursery crops (see figures 2-11 and
2-12) (USDA, 1997).

Surface irrigation using gravity remains the most
common form of irrigation in the West, but more
land is increasingly being irrigated using sprinkler
and microirrigation techniques. Among the tech-
nologies available to farmerstoday are: gated pipe,
low-pressure precision application systems, surge
valves, and onfarm ditch lining and piping, all of
which reduce evaporation and seepage losses; soil-
moisture monitoring devices such as gypsum
blocks; improved scheduling; and recovery of
irrigation tailwater (Dyer, 1996). Although these
techniques can be very effective at conserving water,
they often are not cost effective for the individual
water user. Reduction or elimination of federal
funding, such asthe Great Plains Conserva-tion
Program, has eliminated a source of funding
available to farmers for implementation of these
more effective technologies.

Factors encouraging agricultural water conservation
include labor availability and cost, energy costs,
limited water availability, and environmental
concerns (NRC, 1996a). Constraints on agricultural
water conservation include scarcity of capital and
low-cost existing irrigation systems, inaccessible
technology, limited management skills, and institu-
tional disincentives to conservation. However,
farmers often find that efficiency improvements are
more than justified by reduced pumping and energy
costs, reduced salinity and reductions in other water
quality problems, reduced erosion and sedimenta-
tion, and increased crop yields (Dyer, 1996).

Agricultural water efficiency improvements can
have unintended consequences. Water that leaks out

of unlined ditches and laterals may help to recharge
groundwater supplies or may serve as a source of
supply for awetland area. The water-loving plants
(phreatophytes) growing along ditches or near
irrigated fields may provide aesthetic benefits as
well as valuable wildlife habitat (Natural Resources
Law Center, 1996). Any efforts to improve water
use efficiency must consider these incidental water
users.

Urban

With rapidly growing western populations, it is not
surprising that urban demands for water have risen
in recent years. Between 1960 and 1990, with-
drawals for domestic uses of water in the West more
than doubled, rising from 6.5 to 14 maf. During this
same time period, the region's population increased
by about 75 percent (USGS, 1997). Thus, the trend
has not only been toward greater overall domestic
water demands but also toward higher per capita use
rates.

Nationally, per capita water use is about 40 gallons
of water daily; in the desert Southwest (where
residents use a large part of their urban water
supplies to water lawns and gardens), the average
per capitadaily useis three times as high, and the
per capita use for Las Vegas and Phoenix is over
300 gallons per day (Riebsame, 1997a). USGS esti-
mates that, on average throughout the 19 western
states, domestic per capita water use increased from
129 gallons per day in 1960 to 160 gallons per day
in 1990 (USGS, 1997).

Average per capita use rates are a bit misleading
when studying changes over aregion as large as the
American West. For example, Reclamation notes
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Figure 2-12.—Western irrigated water applications by crop, 1994, based on data from 17 states.
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that data may be skewed by local climatic conditions
(extended droughts or wet periods), shifting local
economic conditions, and the status of local water
delivery infrastructure (Reclamation, 1997a).
Moreover, per capita use rates tend to increase as
more people install and use modern water appliances
(dishwashers and clothes washers) and as much of
the western population shifts from self-supplied
water sourcesin rural areas to public supply
facilities. In many cases, however, the increased per
capita use of water is related to suburban and
exurban spraw! and the accompanying needs of
larger landscaped yards. Approximately one-half of
residential water use is consumed outside the house,
nearly al of which isused to irrigate lawns, shrubs,
and home vegetable gardens (Bradshaw, et a.,
1982). Overall, municipal water prices (adjusted for
inflation) have declined since 1965, providing
another possible explanation for increased per capita
use rates (Maddock and Hines, 1995).

As new water supplies become more difficult to
obtain, many urban areas are pursuing aggressive
water efficiency campaigns, sometimes with
dramatic results. There are many options for
managing customer demand for water. Water
conservation measures to decrease consumptive use
might require or encourage the use of low-flow
plumbing fixtures and appliances, xeriscaping, drip
irrigation, leak control, pressure reduction, and
commercial/industrial "closed loop" systems. Water
pricing can be adjusted to reduce peak demands and
usage—for example, implementing an inverted
block rate, which penalizes users for going beyond
reasonable threshold amounts. And, although it is
an unpopular approach, water managers may place a
moratorium on the number of water permits or
hookups when water supplies are limited (Maddock
and Hines, 1995).

There are a number of examples of successful
demand-side management efforts. California's
extended drought in the late 1980s and early 1990s
prompted education and retrofitting programs in
several municipalities including Santa Barbara,
where savings were as high as 50 percent. In
Denver, average annual water use per customer
decreased substantially after 1987, when the city
stepped up its water conservation program
(including a strong push for low-water, or xeriscape,
landscaping) and began universal metering (Recla-
mation, 1997). Aninverted rate structure in Tucson
is credited for reducing per capita water use from
about 200 gallons per day to 140-160 gallons per
day (Maddock and Hines, 1995).

On the other hand, promoting water conservation
can be costly for water suppliers. Reductionsin
water use can cause losses in revenues, at least
temporarily, resulting in cash-flow problems for
utilities whose operational expenses remain
unchanged. Thus, while efficiency improvements
may be a less expensive source of water in the long
run, communities often find it easier to invest in
large supply and treatment projects with much
longer payback periods (Dyer, 1996). Most western
cities have plans for enlarging their water suppliesto
meet growth projections, and current urban growth
patterns are driving most water transfers in the West.
Although these cities also have plans for enhanced
water conservation, the net effect of these efforts
will likely be to reduce per capita consumption of
water but not the total increase in urban water
demand. At most, conservation programs will slow
the rate of increase in urban demand (Riebsame,
1997b).

Isthe West's water supply sufficient for the future?
A number of experts have concluded that the region
can meet projected municipal needs by making

modest improvements in water-use efficiencies and
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by taking measures to reduce per capita use rates
(Maddock and Hines, 1995). However, in a
comprehensive analysis of all water needs, including
environmental requirements, California water
managers estimate that present supplies are
inadequate to meet present urban, agricultural, and
environmental demands during drought conditions.
Looking ahead to the year 2020, the report predicts
shortages of 3.7 to 5.7 maf in average water years
and shortages of 7.0 to 9.0 maf in drought years
(Bateni, 1994). This analysis substantiates what
seems readily apparent—that in the fastest growing
areas of the West, the demand for water for all uses
already exceeds the supply.

Native American Water Management

Native Americans rights to use water date back to
the establishment of reservations or earlier. In many
cases, tribal water rights have not been quantified,
leading to an inequitable situation for Indians and
considerable uncertainty among all other water
users. Asof 1995, there were more than 60 court
cases pending, potentially affecting the distribution
of 45 to more than 60 maf of water (NRC, 1996a).
Native American water rights settlements reached in
the past decade have resolved claims to 4.6 maf
(NRC, 19964).

Some tribes have enacted water management codes
and have included protection for instream flows,
water quality, and fisheries, in addition to such
consumptive uses as agricultural irrigation and
domestic supplies. With enactment of the Water
Quality Act of 1987, tribes became dligible to
assume primacy (similar to states) for water quality
protection under the Clean Water Act. As of 1995,
more than 135 tribes had met eligibility require-
ments to initiate water quality programs (Environ-
mental Protection Agency [EPA], 1994,).

Nationwide, Native Americans presently irrigate
about 64 percent of the 2.7 million acres of the lands
on which they grow crops, producing an estimated
income of more than $1 billion annually (NRC,
19964a).

Changing Land Uses

Aswould be expected with a growing population,
the nation's land area devoted to residential,
commercial, industrial, and infrastructural usesis
expanding through the conversion of cropland,
timberland, and rangeland. The 1992 Natural
Resources Inventory estimated a total devel oped
|and base nationwide of 92.4 million acres, which
indicated an 18-percent increase from 1982. As
illustrated by the map in figure 2-13 (at the end of
this chapter), the increase in developed areais
especially apparent in the Southeast and the West
(Riebsame, 1997b). Between 1982 and 1992, net
conversions total some 1.5 million acresin the
western states (Riebsame, 1997b).

Developed or urbanized land in the United Statesis
growing faster than the population, leading to what
is commonly called "urban sprawl." Land
developed per person varies from half an acre per
person in agricultural areas of the Midwest and
Plainsto alow of 0.18 acre per person in the
urbanized and more concentrated mid-Atlantic areas
(Riebsame, 1997Db).

Changesin land use patterns relate to changing
water demands, particularly when they result in
conversion of irrigated agricultural lands. Although
total irrigated acresin the nation have remained
constant since the early 1980s, a significant shift
from the West to the East of more than 4 million
acres has taken place (USDA, 1997). Declinesin
irrigated acreage show up in the Lower Snake River
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around the rapidly growing city of Boise, in the
Truckee-Carson River system near Reno, and in the
San Joaquin valley of California. All types of
western agricultural land are experiencing a net
conversion to other uses—chiefly residential,
commercial, and infrastructure—though the rate,
magnitude, and geographical pattern of thisland use
conversion is poorly known (Riebsame, 1997b).

In a paper prepared for the Commission, USDA
attributes the conversion of irrigated land to the
following:

* Irrigation becoming less economical as aresult
of low commodity prices or increasing water
costs

» Over-expansion of agricultural production,
given the available technologies of the early
1980s

» Groundwater depletion, concentrated mostly in
the southern High Plains and California's
Central Valley

e Transfers of land and water to meet urban
demands

e Cadllsto reallocate surface water flows for
environmental purposes (USDA, 1997)

Stated another way, lands presently under irrigation
may be converted to other usesif (1) the aternative
uses offer a higher economic return, as when the
lands are subdivided for residential development; or
(2) the present uses are too costly, either in an
economic or an environmental sense.

When irrigated agricultural lands are converted to
urban uses, their water typically makes asimilar
shift. And, although municipal water userstypically
consume a smaller proportion of the water they

receive than do farmers (see discussion above under
"Changing Patterns of Agricultural and Urban Water
Uses"), arecent comparison of agricultural and
residential water uses revealed some interesting
numbers. Data collected by the California
Department of Water Resources show that water
applied for single-family-dwelling residential usesin
the northern San Joaquin valley ranges from

2-3 acre-feet per acre, depending on the housing
density. By comparison, agricultural applied water
in the same area ranges from about 1 acre-foot per
acrefor grain to dightly over 5 acre-feet per acre for
pasture. Crops with water demands comparable to
the residential uses included tomatoes, grapes, corn,
almonds/pistachios, and other field and truck
vegetables (Matyac, 1997). In other words,
conversion to urban use does not necessarily mean a
reduction in per-acre demands for water.

Not al types of land areas are equally appealing for
development. Settlers long have been attracted to
rivers flood plains to cultivate their rich aluvia
soils, to secure access to water for transportation and
consumptive needs, and for their aesthetic appeal .

In some cases, residents are unaware of fluctuating
hydrologica conditions and are lulled into
complacency by a series of relatively dry years. In
other instances, the very risk of flooding has reduced
the cost of flood plain properties, making them the
only economical option for lower-income residents
(and, as demonstrated in the 1997 flood in Fort
Callins, Colorado, placing those residents at greater
risk of property damage, injury, or death). Today,
our flood plains are extensively developed, and the
inevitable flood events are of mounting importance.
The past decade has withessed record-breaking flood
events in the Midwest in 1993 (damages of $12-16
billion, 50 deaths, and more than 55,000 homes
flooded) (FEMA, 1995b) and in Californias Central
Valley in late 1996 and the early days of 1997
(damages totaling $2 billion and an estimated
30,000 residences and 2,000 business properties
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damaged or destroyed) (California Governor's Flood
Emergency Action Team, 1997).

A survey conducted by the Natural Resources
Conservation Service in 1997 showed that in the
19 western states, nearly half of the average annual
flood damages occur to rural property and facilities.
(Rura communities are defined as those with
populations below 50,000.) Rural flood damages
average nearly a billion dollars annually in the
region, with about 55 percent of the total occurring
in California. Washington and Alaska also have
significant flood damages. Over 400,000 rural
buildings are within the 100-year flood plain in the
western states. Flooding of agricultural land
impacts more than 30 million acres throughout the
region and produces damages costing nearly

$460 million annually—with more than half
occurring in Texas and Oklahoma. (Agricultural
damages include damage to crops and pasture, farm
roads, fences, conservation practices, irrigation
facilities, farm equipment, and all farm buildings
except the farm house [USDA, 1997].)

Water Quality in the West

Federal water pollution control laws enacted over
the past several decades have brought measurable
improvement in the quality of the nation's
waterways. The 1994 Water Quality Inventory, a
biannual compilation of data from each state and
some Native American tribes, reported that about
two-thirds of the state- and tribe-assessed rivers,
lakes, and estuaries nationwide were unimpaired for
their designated uses (USDA, 1997). (The
assessment looked at only 17 percent of the nation's
river/stream miles, 42 percent of the nation's lake
area, and 78 percent of the nation's estuary area.)

Water quality improvements have resulted primarily
from control of pollutants discharged from point

sources. Some kinds of pollutants—salts,
agricultural chemicals, sediment, and silt—have
increased, despite years of water quality programs
(Getches et a., 1991). Moreover, water released
from reservoirs causes changes in downstream water
temperatures, sediment levels, and oxygen content,
which can impact fisheries, riparian ecosystems, and
recreational opportunities (Getches et al., 1991).

In an assessment prepared for this Commission,
EPA characterized western water quality as
"generally good" but noted that degradation has
occurred from a number of sources: energy
development, urbanization, industrial expansion,
farm and grazing practices, forestry, natural
resources development, and human activities of
many other kinds. The extent and nature of water
quality also depend on such natural environmental
variations as climate, geology, and soils (EPA,
1998). A survey of water quality trendsin the
region showed approximately equal increases and
decreases in dissolved oxygen, improvementsin
fecal coliform bacteria, continuing problems with
dissolved solids, significant problems with nitrate
concentrations, overall decline in phosphorus, and
inadequate data to judge trends in suspended
sediment (EPA, 1998).

Asthe major water user, it is not surprising that
irrigated agriculture is responsible for a consider-
able number of the West's water quality problems.
Diversions during irrigation season often reduce
streamflows well below natural levels, sometimes
dewatering them completely in the stretches between
diversion and return flow points. Depleted
streamflows are less able to dilute pollutants from
al sources—natural, as well as human induced
(Getcheset al., 1991). After the water percolates
through the soil, return flows can cause unnatural
concentration of salts and metalloids, such as
selenium, which are toxic when they bioaccumulate
up the food chain (Power, 1997).
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Western irrigated cropland accounts for 89 percent
of quality-impaired river mileage, and irrigated
agriculture accounts for more than 40 percent of the
pollution in impaired lakes (NRC, 1996a). Irriga-
tion return flows are the most common source of
pollution in national wildlife refuges (NRC, 1996a).
Pollution from agrochemical runoff and spraying
has jeopardized plant and animal biodiversity in the
prairie potholes, threatening a region that provides
more than half the North American waterfowl
production (Power, 1997).

Agricultural Return Flow as a Point
Source

When first passed, the Clean Water Act allowed
EPA to view agricultural return flow water as a
point source of water pollution that required a
National Pollutant Discharge Elimination System
permit (EPA, 1996). Thelogistical impossibility of
permitting al such return flows led to EPA
exempting through its regulations these return flows
along with other point sources (EPA, 1996).

Thisled to a suit against EPA by the Natural
Resources Defense Council challenging EPA's
authority to create such exemptions via regulations
(Natural Resources Defense Council v. Train,

396 F. Supp. 1393 (D.D.C. 1975), aff'd sub nom.
Natural Resources Defense Council, Inc. v. Costle,
568 F. 2d 1369 (D.C. Cir. 1977)). EPA argued that
it was infeasible to permit all the possible point
sources, to which the Federal Circuit Court of
Appeals said, if that is so the "remedy is with
Congress' (NRDC v. Costle 568 F. 2d at 1383).
Later that same year, the Congress provided the
"remedy" by amending the term "point source” to
exclude "return flows from irrigated agriculture" and
further prohibiting EPA from requiring agricultural
return flow sources to have a National Pollutant
Discharge Elimination System permit (Clean Water

Act of 1977, Pub. L. No. 95-217, 833, 91 Stat. 1577
(1977) [codified at 33 U.S.C. § 1362 (14)(1994)]).
The Congress again amended the definition of
"point source" in 1987 to exclude "agricultural
stormwater discharges’ (U.S.C. 8 1329 (b)(1994)).
As nonpoint source pollution, these sources are
outside the regulatory mandate of Clean Water Act.
Instead, the Clean Water Act calls for states to
develop their own "management programs’ for
nonpoint source pollution (U.S.C. § 1329(b) (1994))
but calls for no federal intervention beyond a report
being filed with the Congress if a state fails to do so
(U.S.C. § 1329 (b)(1994).

The Effects of Irrigated Agriculture
Drainage

The need to avoid the buildup of dissolved saltsin
soil of irrigated fields leads to the need for drainage
of large amounts of water from fields (NRC, 1989).
All water contains dissolved saltsin varying
degrees; so when water isintroduced to afield
through agricultural irrigation, it brings with it salts
that are left behind when the water evaporatesor is
taken up by the plants (NRC, 1989). This can lead
to ahigh level of salinity in the root zone of an
irrigated field. This salinity will greatly decrease
the viability of the field for cropsif the salts are not
removed (NRC, 1989). Most farm fields will have a
drainage system in place that will enable the
introduction of enough water to leach the salt from
the sail; this leaching water must be drained away,
or the soil will be waterlogged, and the water table
will rise (NRC, 1989). This drainage water can be
high in the salt content as well asin concentrations
of other soluble material naturally found within the
soil. Theremoval of soluble minerals from soil by
water isanatural processthat is greatly accelerated
by theirrigation process (NRC, 1989). Any
material added to the field such as fertilizer or
pesticides may also be contained in this drainage
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water. Natural drainage ecosystems will eventually
bring the salt to the sea or perhaps to some closed
basins. Human created basins are used to gather
some of the drainage from irrigated agriculture. Just
astheirrigation process accelerates the leaching of
soluble minerals, the basins that collect this drainage
have a greatly increased salt content along with the
other material introduced via agriculture, such as
phosphates, nitrates, and pesticides (NRC, 1989).
This causes a severe and rapid deterioration of the
water quality. Asthese basins gather the irrigation
drainage waters, evaporation causes the levels of the
dissolved materials in the waters to increase. Inthe
arid western states, this process is accelerated
further, due to high levels of soluble mineralsin the
soil.

Alternatives to Reduce or Avoid
Irrigation Return Flow Pollution

Three approaches to reducing this type of pollution
are by the management of irrigation at the source,
treatment of the return flow water, and removal of
the salt from the water prior to its use there by elim-
inating the need to flush them from the soil later.

Due to the high cost of the treatment of such a high
volume of water, the removal of salts and dissolved
minerals from return flow water is of limited feasi-
bility. The removal of salt from the water prior to
its use for irrigation has also been tried and was
found to be costly, as well as producing a high salt
content waste byproduct (NRC, 1989). Biological
methods have also been looked at to remove parti-
cular pollutants. Certain fungi and other microor-
ganisms that incorporate selenium into their energy
cycles without any toxic response have been tested

for removal of this mineral from the return flow
water. The feasibility of these methods on alarge
scale is unknown (NRC, 1989).

Source control can be accomplished by the
retirement of land after the salt load from irrigation
getsto acertain level. This reduces the import of
salt into runoff water and al so reduces the acreage of
available farmland. Any subsequent use of the land
would need to be assessed for the possibility of the
introduction of these salts into any created runoff
(NRC, 1989). Source control is also possible by
irrigation management in the form of spray or drip
irrigation. Recycling and diluting the water and the
use of subsurface trickle technology can reduce the
volume of drainage to under 10 percent of the
amount of water applied (NRC, 1989). The
drawbacks are that such technological systems,
while increasing water use efficiency and crop yield,
carry ahigh cost in terms of capital investment.
Also, these methods do not solve the salt buildup
problem but only delay the process, |etting the land
remain agriculturally active longer, yet requiring
greater care per acre (NRC, 1989).

Disposa methods of solving the problem have also
been looked into, such as ocean disposal and deep
well injection (NRC, 1989). To dispose of the water
in the ocean would present the possibility of creating
water quality problemsin transit, while also severely
polluting the oceans. The volume of drainage water
from agriculture makes the idea of deep well
injection less feasible than this method is in the oil
and gasindustry (NRC, 1989). The water would
probably require pretreatment to reduce volume, and
the cost of these two processes make this a dubious
choice at best.

It may be quite valid to say that the permit method-
ology under the Clean Water Act for point sources

of pollution isinadequate for controlling the return
flow of irrigation water. This does not justify not
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addressing the issues associated with these return
flows. Conversely, the recognition of the return
flows as point sources would not a one solve the
problem, or even guarantee a solution in the future.

The scope of the problem needs to be addressed by a
comprehensive approach that is effective and
feasible.

Another water quality problem gaining attention in
recent yearsis the impact of concentrated animal
feedlot operations (CAFOs), where large numbers of
animals or poultry are grown for meat, milk, or egg
production. Animal waste generated from these
operations can be considerable. In the nation asa
whole, there are 450,000 farms with confined (not
pasture) feedlot operations (EPA, n.d.). Itis
estimated that dairy cattle produce 85 pounds of
manure per day per 1,000 pounds of live weight.
Thus, in 1 year, a 500-cow herd of 1,000-pound
cows can produce about 7,750 tons of manure (EPA,
1998). Waste products produced at these facilities
add significantly to the biological waste loads
introduced into western rivers, groundwater, and
lakes.

Animal manure typically contains nutrients (such as
nitrogen and phosphorus), pathogens, salts, and
heavy metals (such as copper) (EPA, n.d.). About
150 diseases can be contracted from drinking water
or eating shellfish contaminated by animal wastes or
by direct contact with such wastes (EPA, n.d.).
Furthermore, livestock wastes can impact animal
welfare by adding excess nutrients to aquatic
habitats and spreading diseases to wildlife (EPA,
1996a). Contaminants from animal wastes seep into
groundwater as well as flow into surface waters.

EPA considers pollution from smaller facilities as
nonpoint source pollution but views discharges from
CAFOs with more than 1,000 animal units as point
sources subject to the National Pollutant Discharge

Elimination System permit program. Approxi-
mately 6,600 CAFOs meet this definition (EPA,
n.d.), leaving the vast mgjority of feedlot operations
outside the permitting requirement. EPA estimates
that only 30 percent of the 6,600 CAFOs that are
supposed to have obtained permits have, in fact,
done so (EPA, 1998). A recent investigation by the
EPA Inspector General recommended that the
agency take action to streamline and strengthen the
definition of CAFOs to ensure more adequate and
equitable coverage nationwide. The agency has
included CAFOs as afiscal year 1998 national
enforcement priority.

The Changing Palitical, Fiscal,
and Legal Landscape

Aswe enter the 21st century, the competition for
water isincreasing faster than the ability of
traditional federal and state governance structures to
address the full range of conflictsin afair, timely,
and effective manner. Thereisincreasing interest in
river basin and watershed management, in part
because it replaces centralized with more localized
control, but also in recognition that existing
governance institutions contribute to increasing
delays and inequitable resolution of water resource
issues.

We find ourselves in a situation today where cities
seek more water; Native Americans seek to enjoy
their reserved water rights; and states and basins
continue to fight over interstate rivers and aquifers.
State and federal water law exists to deal with
these conflicts in arelatively structured and
equitable fashion, but there is a complicating factor.
Federal environmental mandates—especially the
Clean Water and Endangered Species Acts—have
placed federal agencies into the role of environ-
mental regulator and manager. Morever, these
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Coordinating Federal Programs

The President's Northwest Forest Plan is an effort to resolve a very complex resource issue through the
close cooperation and coordination of multiple federal agencies and programs. The plan provides
excellent insight into the difficulty of program coordination at the field level across multiple
jurisdictions. The following are excerpts from The Northwest Forest Plan—A Report to the President
and the Congress, dated December 1996.

Various federal laws and executive orders have historically encouraged or directed agencies to work
together to implement environmental laws. ... Even with these. . .directives, achieving interagency
coordination has been elusive and difficult for a variety of reasons; a major one is the way agencies were
established and structured under law. Each department has different legislative mandates. . . .Each
agency has its own budget. .. .Theseinstitutional factors alone can limit interagency coordination and
collaboration.

Each agency's mission may overlap with those of other agencies or have completely different objectives.
For example, land management agencies . . .share similar missions to manage federal lands for resource
uses and to protect the environment; regulatory agencies . . .share responsibility for enforcing the
Endangered Species Act.

.. .most [agencies] have tended to concentrate on their own mandates and responsibilities, generally
viewing their missions as independent and of little concern to other government agencies. . . .

I mplementing the Northwest Forest Plan would require the unprecedented coordination of seven
departments and sixteen agency programs across three states. The Plan thus provides an ideal
opportunity to serve as a model of how government agencies could work together to become more
efficient, responsive, and effective.

Interagency coordination officially began on October 8, 1993, with the signing of the Memorandum of
Understanding for Forest Ecosystem Management. . . .The document created several interagency groups
that would be responsible to “ develop, monitor, and over see the implementation of the comprehensive
forest management strategy for federal forests within the range of the northern spotted owl.” The
memorandum was signed by the Director of the White House Office of Environmental Policy, the
Secretaries of the Interior and Agriculture, the Administrator of the Environmental Protection Agency,
and the Under Secretary of Commerce for Oceans and Atmosphere. . . .

With the interagency committees established, implementing the Northwest Forest Plan began to move
forward. The various committees began meeting regularly, creating new channels of communication,
coordination, and cooperation between the agencies and with state, local, and tribal governments and
the public.

The Initiative has been funded largely without additional appropriations for the participating agencies,
though Congress has played a significant role in ensuring the availability and use of monies for certain
programs within the region. Sgnificant increasesin USDA Rural Development (formerly Rural

Devel opment Administration, Farmers Home Administration) appropriations and accompanying base
allocations to state operations were made between fiscal years 1993 and 1994. More than $248 million
were available in the Initiative's programs in fiscal year 1994; the amount available increased to more
than $268 million in 1995, and $209 million in 1996. #

statutes are not integrated with state water law or fully allocated basins, and they require other
federal Indian law. Federal environmental mandates substantial environmental mitigation. The net result
intensify conflicts because they often overlay is widespread anxiety about the future direction of

demands for substantial instream uses of water in
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federal water management. There are three basic
reasons for this condition.

First, no single agency has the legal authority to
implement comprehensive basinwide solutions to
problems of anational scope. While the principal
federal roleis shifting from water developer to water
manager, power is diffused among agencies. This
situation is exacerbated by the federal government's
decreasing funding devoted to water resources
problems. Thus, historical federal policiesput in
place to promote water development for specific
constituencies have been overlaid with
environmental protection policies serving more
diverse congtituencies. Each of the major federa
agenciesis faced with redefining itsrolein an
environment where there is no explicit agreement—
at any level of government or among the agencies
old and new constituencies—about their appropriate
missions. It isunlikely that the Congress will
mandate radical changes in the activities of these
agencies, but it islikely that budgetary pressures
will force an increasingly focused re-examination of
the appropriate federal roles related to western water
use and management.

Second, the federal government is unlikely to
expend the amounts of money on western water
development that it hasin the past. The original
rationale for coordinated river basin planning has
largely ceased as federal project development has
been drastically reduced in the past 20 years.
Federal involvement in western water historically
involved constructing and operating federal water
resources projects based upon substantial state input
and participation. The agencies were able to form
powerful alliances with user interests and
congressional committees to secure new project
authorizations and appropriations. Since the 1930s,
coordinated federal water management has been the
objective of most every administration and the river
basin has been the desired management unit. The

historical purpose of these efforts was to provide a
mechanism to decide which projects, from alarger
list of potential projects, would be built and where.
Likewise, cabinet-level coordination of federal water
resources activities was proposed for the same
reason. However, these efforts were only somewhat
successful in achieving effective coordination.

A new reality existstoday. The bipartisan
commitment to balance the budget by 2002 suggests
that it islikely that there will be fewer federal
dollars allocated to water generally in future. While
it isimpossible to predict how the Congress will
dlocate available federal dollarsin the future, we
can only extrapolate from recent trends with this
caveat—the long-term decline in new project starts,
which began in the 1970s, will be unlikely to
reverse in the future. Another trend isthat more of
the scarce federal dollars allocated for water will go
to water quality rather than supply augmentation and
project operation. Although more federal funds are
being spent to maintain the environmental quality of
rivers and to restore aquatic ecosystems, these are
often being dispersed in a piecemeal, uncoordinated
manner.

An analysis prepared for the Commission of the
effects of the budget agreement between the
Congress and the President on May 16, 1997,
identified a dlight increase (from $281 billion to
$288 hillion) over the following 5 yearsin
nondefense discretionary spending. Table 2-6
shows arelatively flat nondefense discretionary
budget over the past 25 years, while the total budget
increased by nearly 80 percent in constant dollars
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Table 2-6.—Water-related outlays in the President's February 1997 budget by agency

($ in billions)
Percent change
1997 1998 1999 2000 2001 2002 from 1997
EPA 3.6 3.7 4.0 4.1 4.2 4.1 14
Corps of Engineers 3.7 3.4 3.3 3.3 3.3 3.3 -9
Agriculture 1.2 1.0 0.9 0.9 0.9 1.0 -17
Bureau of Reclamation 1.0 0.8 0.9 0.9 0.8 0.7 -24
Other Department of the Interior 0.5 0.4 0.4 0.4 0.4 0.5 6
Other 0.4 0.4 0.3 0.3 0.3 0.3 -25
Total 10.3 9.8 10.0 10.2 10.2 10.0 -3
Water-related outlays in the President's February 1997 budget
(constant 1997 $)
Percent change
1997 1998 1999 2000 2001 2002 from 1997
EPA 3.6 3.6 3.8 3.8 3.8 3.6 -1
Corps of Engineers 3.7 3.3 3.1 3.1 3.1 2.9 -20
Agriculture 1.2 1.0 0.9 0.8 0.8 0.9 -27
Bureau of Reclamation 1.0 0.8 0.8 0.7 0.7 0.6 -33
Other Department of the Interior 0.5 0.5 0.5 0.5 0.5 0.5 -7
Other 0.4 0.4 0.2 0.2 0.2 0.2 -34
Total 10.3 9.5 9.5 9.4 9.2 8.7 -15

Source: EOP Group analysis of backup data provided with the Budget of the United States government, fiscal year 1998.

(EOP Group, 1997). During the fiscal year 1998-
2002 period, spending for water-related programsis
reduced from $10.3 billion to $10.0 billion

(table 2-6). Considering the effect of inflation, this
represents a 10-percent reduction in nondefense
discretionary funding and a 15-percent reduction in
real spending on water programs. These reductions
continue a trend that began in the early 1980s
(EOP Group, 1997). Thesereductions are not
evenly distributed but are generally absorbed in the
civil works and water supply programs. For
instance, in real dollars, the Corps, USDA, and
Reclamation water resources programs are down

20 percent, 27 percent, and 33 percent, respectively,
while the EPA budget remains constant

(EOP Group, 1997). The analysis shows that
spending for water supply programs in constant
dollarsis about 50 percent of what it was in the
early 1960s, and this downward trend is expected to
continue. By 2002, water supply dollars will
constitute less than 10 percent of the water budget
(EOP Group, 1997).

Third, the legal mandates of the regulatory agencies
often preclude them from making the tradeoffs
necessary for comprehensive solutions, and thus
prolong conflicts. Regulatory agencies, especially
the environmental ones, are often reluctant to com-
promise with other agencies and interests out of a
legitimate concern that a third-party lawsuit will
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conclude that the agency acted illegally. The most
potentially successful basinwide solutions that the
Commission studied, such asthe CALFED Bay-
Delta program, substitute physical solutions and risk
management for the strict enforcement of entitle-
ments and the full assertion of federal regulatory
authority.

Throughout the West, the federal water agencies are
caught in afundamental paradigm shift which
affects their ability both to fulfill their traditional
missions and to adapt to new missions. A consistent
theme in both the citizen presentations and the
studies prepared for the Commission is the lack of
coordination within and among federal agencies.
Part of the lack of coordination reflects the diffi-
culties of adapting traditional agency missions to
new demands. Agencies are creatures of the
Congress and must administer the programs the
Congress has put in place. Most existing river basin
plans were put in place to provide for new develop-
ment or to manage existing facilities for the four
major uses—irrigation, municipal and industrial,
hydropower, and flood control. With the exception
of the Northwest Power Planning Council, historic
river basin entities were not designed to address the
full range of modern uses and functions of river
systems. Today, federal agencies often lack the
legidlative mandate, the budgetary flexibility, or the
political support needed to rapidly respond to these
new interests within the basin and watershed man-
agement units. For example, on the Missouri, the
Corpsisthe defacto river basin agency by virtue of
its control of the Pick-Sloan reservoirs. The Corps
has made some attempts to accommodate new uses
(Thorson, 1994) but has not been able to completely
reflect the full range of basin interests given the lack
of clarity in statutory language and the lack of con-
sensus to make certain operational modifications.

The performance of federal agencies charged with
water management is the subject of intense and

justifiable concern at the present time. The basic
criticism is that water resources decisionmaking is
gridlocked. Throughout the West, there is an urgent
sense that water resources decisionmaking must be
reformed before successful, consensus-based,
sustainable water use policies can be formulated and
implemented. "Gridlock” may be an overly
sensational metaphor, but it captures the basic
problem. Multiple federal agencies with multiple,
often conflicting, mandates make it very difficult to
solve problems that require a balance among an
expanded number of competing interests. Federal
agencies are not the sole reason for the gridlock, but
the absence of a governance mechanism to address
the fragmentation of power within the federa
government fuels conflict rather than consensus and,
thus, contributes significantly to the problem

There are successful examples of gridlock
apparently having been overcome. Inthe CALFED
Bay-Delta process, the state of California, the
federal agencies, the major water users, and other
stakeholders, motivated by a desire to avoid both
lawsuits and unilateral federal enforcement of water
quality standards, are working together to develop
consensus-based technical and institutional solutions
which will both protect avital and sensitive
ecosystem and meet statewide demands for reliable
water supplies. However, the Bay-Delta resolution
also required the intervention of federal officias
who were willing to take risks to forge an
agreement. The sustainability of these ad hoc
consensus-based processes has not yet been proven.

Severa factors, discussed below, account for today's
gridlock, including:

» Competing legidlative mandates

» A shrinking pie

» Therise of nongovernmental organization
litigation
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* Therole of state water rightholderss

Competing Legislative Mandates

Civil works agencies, like Reclamation and the
Corps, historically were directed to pursue water
development with afocus on regional economic
development and with little regard for impacts on
natural ecological systemsincluding native species.
This was the public agenda for more than half of the
century. Inthe 1970s, the environmental movement
raised the nation's awareness of these values and
interests that had been subordinated in the pursuit of
economic growth, including water devel opment.
The Congress responded by passing a series of
public laws that provided for resource protection
(the Endangered Species Act and the Clean Water
Act), and for public involvement and informed
decisions (the National Environmental Policy Act).
The Congress a so created an agency to enforce
some of these laws (EPA) and empowered others
with new authorities (e.g., the Fish and Wildlife
Service, the National Marine Fisheries Service, the
Corps of Engineers). This achieved the purpose of
slowing the pace of development and forced
development to address difficult environmental
issues. Thus, one person's “gridlock” is another's
“appropriate balance.”

Today, there are a number of federal, state, tribal,
and local agencies with competing interests and
missions related to water, but none with a sufficient
political or legal mandate to override the concerns of
the others. This means that implementing any
proposal, for almost any purpose, requires working
through a complicated web of laws, regulations, and
constituencies. Thisis the fundamental result of
distributed power and authority.

A Shrinking Pie

Modern water resource disputes are increasingly
seen as zero sum rather than positive sum endeavors.
In most modern river basin conflicts, the issue is not
how to expand the benefits to each group, but how
increased risks will be shared among the
stakeholders. Aswe move toward adaptive
management, the risks assumed by all stakeholders
in abasin or watershed often are increased by new
management initiatives. Water rightholders may
face increased risks that previously expected flows
will not be available in drought years; environ-
mental interests must accept that altered flow
patterns and other measures may not achieve
targeted environmental objectives. To make risk
sharing attractive and fair, substantial anounts of
money will often be needed for water infrastructure
construction, management, and monitoring, and
perhaps for transfer payments. The federal
government will no longer be the sole source of
these necessary funds. Thus, conflict resolution will
reguire not only consensus about how risks are to be
shared but also about how the financial burden will
be shared. It will be harder to reach agreementsin
these situations than it was in the past when there
were only alimited number of participants, each
receiving increased benefits.

The Rise of Nongovernmental
Organization Litigation and Participation

Prior to the environmental decade of the 1970s, it
was very difficult for nongovernmental organi-
zations to sue federal agencies over the way they
carried out their legislative mandates. Today,
however, more liberal rules of standing make it
easier for nongovernmental entities, as well as
project beneficiaries, to sue government agencies.
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The National Environmental Policy Act and other

laws have opened decisionmaking processes to new

voices and new ideas. Agencies must consider more
data and more alternative courses of action than they

did prior to 1970. These laws make it much easier

to attack decisions as procedurally flawed. Lawsuits

or the threat of lawsuits have both positive and

negative impacts. Sometimes a lawsuit is necessary

to force interested partiesto the table. In other
cases, lawsuits impede consensus-based and
balanced solutions.

The Role of State Water Rightholders

Many proposed solutions to basin and watershed

conflicts require that all stakeholders bear a portion

of the risks associated with the solution. Thisis

often unattractive to state water rightholders. Their

responseisto insist that any change must fully
protect vested water rights. Both state and federa
governments can condemn water rights, but the

costs are often prohibitive. In addition, many states

have undertaken McCarran Amendment

adjudications. These adjudications have proved to

be long and costly and have not yet produced the

desired quantification of existing rights. The more

uncertain rights are, the more water rightholders

resist participation in conflict resolution processes

because of concerns that claimed rights will be
diminished.

Conclusion

The demographic and economic trends described in
this chapter, and the decline of political support for
additional large-scale federal water projects, suggest
that the West will have the following characteristics

in the future:

Continued urbanization, characterized by
continued growth of the large oasis urban
centers, as well as the growth of smaller
regional centers as communities continue to
diversify their economies. Commodity
production is declining as a proportion of the
West's economy, although it remains an
important source of employment in most rural
counties. The West isincreasingly a service
economy, with expanding jobs both in the
lower-paying consumer services sector and in
the higher-paying "knowledge-based"
professions.

Stabilization of irrigated agriculture, which
will become more concentrated in areas such as
the Central and Imperial valleys of California,
the Yakimavalley of Washington, the Snake
River Plain of Idaho (all areasin which high-
value crops are grown), and Nebraska's portion
of the Ogallala aquifer (where thereisless
intense competition from other water uses).
However, even in these areas there islikely to
be some reallocation of water, as indicated by
the fact that agricultural demands for water
have been declining while population growth
has accelerated. Additional irrigation
expansion may also occur in some regions,
such as the Upper Colorado River basin and on
American Indian reservations. Various global
climate change scenarios create additional
uncertainties about the historic availability and
distribution of seasonal supplies.

Re-evaluation of therole of the federal
gover nment, which will be stimulated by the
widespread recognition that its historical
mission of western settlement has been
fulfilled. Today's rapid population growth in
the region is much more closely linked to the
natural amenities of the West—climate and
landscape—than to the federally subsidized
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water infrastructure. And, while urban, suburban,

and exurban growth patterns result in significant

changes to the landscape, a national policy favoring
fundamental modifications to the western landscape

no longer seems necessary. Moreover, the
continued subsidization of water prices
conceal s the true cost of providing water to

alternative uses and favors consumptive over

nonconsumptive uses of water. The federal

role in water resources will be to manage and

adapt the reclamation and flood control

systems that were constructed in this century.

* Reallocation of existing water suppliesto
meet new demands, although water supply

augmentation will continue to be an option.

Reallocation may occur through such means as
water marketing and conservation. Systems of
incentives will evolve under existing or
modified laws in response to the need to satisfy
new demand. However, the assumption that
states and urban water suppliers have alegal or
moral obligation to provide water to support
unlimited urban growth is being challenged.

Concerns expressed over the equity issues
raised by changesin water use, as
exemplified in expansionsin public interest
review, area-of-origin protections, and
community-based approaches to resource
management. Far more interests than ever
before are demanding to be heard in every
water management decision.
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Figure 2-4.—Recent Population Change In The Western States
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Figure 2-5.—Recent Patterns Of Demographic Movement
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Figure 2-8.—Comparison Of Contribution To Gross National Product
: And Total Economic Use of Water
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Figure 2-13.—Percent Change in Developed Land Area,
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Chapter 3

The Key Challenges Facing
Western Water Managers

Chapter 2 described how the West has been
changing and the forces that are affecting both
the water resources and the way water is managed.
The pressures of rapid population growth and
changing economies, coupled with degraded aguatic
systems and unmet tribal water rights and needs,
present western water managers with considerable
challenges for achieving sustainable water use. This
chapter analyzes the challenge of sustainable water
management, exploring the range of options water
managers may want to consider for the future.

Sustainable Water Management:
The Overall Challenge for
the Future

The Western Water Policy Review Advisory
Commission's central message isthat al of the
West's available water supplies must be sustainably
managed to ensure that adequate resources are
available for future generations. Water managers
face the challenge of devising sustainable use
strategies that both accommodate consumptive
demands and maintain the essential geomorphic and
ecological functions of hydrologic systems. This
will require, among other things, a fundamentally
new approach to governance.

The Commission focused its efforts on the ultimate
guestions. "Are the current uses of water and
water-related resources sustainable and, if not, what

institutional changes will enhance sustainable
management?' Sustainable development is a
difficult concept to define and no consensus
definition exists (Meyers and Muller, 1988)." There
is, in fact, debate about the utility of the concept asa
basis for water policy. Nonetheless, the
Commission chose to use the concept because
sustainability is gaining acceptance as both an
international and domestic norm against which to
measure resource use choices.

In this report, we use the definition of sustainable
development from the 1996 Report of the President's
Council on Sustainable Development, whichis,
"development that meets the needs of the present
without compromising the ability of future
generations to meet their own needs' (President's
Council on Sustainable Development, 1996). As
applied to water resources, the core idea of
sustainable use and development is that all resource
management decisions must give adequate weight to
accommodating both consumption and conservation
aswell asto the legitimate role of equity
considerations. For example, the major lesson that
John Volkman drew from his study of the efforts to
bal ance competing resource demands in the Pacific
Northwest isthat, "[s]ustainable development
reguires us to understand that economic need and

1 See this article for a summary of the debate about the
meaning of sustainable development.
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environmental consequences cannot be addressed
separately. . ." (Volkman, 1997), and this theme
runs through this report.

We echo the admonition of the President's Council
that "[e]conomic prosperity, environmenta quality,
and social equity need to be pursued simul-
taneously" (President's Council on Sustainable
Development, 1996). Both internationally and
domestically, sustainable development serves as a
bridge between the diverse e ements of the water use
community and provides the basis for common
dialogue and problemsolving. As Sandra Postel has
written, we need a water ethic that is

.. .part of a sustainable development code that
entails a wholly new approach to economic
progress, one that harmonizes economic goals
with ecological criteria (Postel, 1997).

The challenge for the future is to manage the West's
water in away that sustains both prosperous cities
and viable rura areas, allows Native American
reservations to participate more fully in the
prosperity of the region, and promotes and enhances
healthier aguatic ecosystems.

Sustainable water resources management builds on
the long tradition of state and federal water
management to conserve water and apply itto a
wide range of beneficial uses, but the achievement
of sustainability also presents new challenges for
which past management practices and institutions
often provide limited guidance. Water development
has been essentia to the development and continued
prosperity of the West. However, many of our
current water management practices are not
sustainable. The equity claims of many Native
American tribes remain unfulfilled. Unsustainable
groundwater mining continues to exist in part of the
West. Many of the West's streams are vulnerable to
pollution from a myriad of insufficiently controlled
nonpoint sources. Many native fish species are near
extinction due to a combination of natural factors,

altered riverflows, and watershed land use practices.
Small communities that have practiced, or are
capable of practicing, sustainable resource
management are converting their land and water to
meet the demands of higher population growth.
Current land use practices and flood control policies
are inadequate to prevent rising flood damage levels,
and they can contribute to the degradation of aquatic
ecosystems. |n sum, many western water uses are
not sustainable, and the path to sustainability poses
many difficult challenges.

Establishing a New Baseline

To achieve sustainable water uses, we need to define
hydrologic baselines for individual basins and
watersheds that reflect the full range of valued water
uses, including ecosystem uses. We also need to
include tribal water rights in that baseline. Federa
environmental laws provide a rough set of standards
against which aguatic ecosystem health can be
measured, but they must be supplemented by state,
tribal, local, and private initiatives to bring about
ecosystem restoration. Interested partiesin the
basins and watersheds must be effectively
empowered to chart a sustainable future by defining
resource goals and developing programs to achieve
those goals.

There can be no uniform definition of sustainability
because the mix of consumptive and noncon-
sumptive uses and the condition of the aquatic
environment differ among the various basins and
watersheds. Sustainable water management is
inevitably basin and watershed specific and will
require different management strategies. For
example, some basins may require substantial new
water supplies for urban uses, while others may need
more water for agriculture. Still others may be more
concerned with improving flows for fish and
wildlife purposes. These supplies may require new
storage capacity, but new water projects are likely to
be smaller and selectively constructed.
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Nonstructural solutions will be increasingly
emphasized as a management strategy for both flood
control and the satisfaction of new and existing
consumptive and nonconsumptive demands.

In addition to surface flow management, we need to
manage our groundwater better to balance
withdrawal s with recharge over defined time periods
and to recognize the interconnection between
groundwater pumping and base flows. We aso need
water prices that reflect the increasing scarcity value
of the resource. We need greater investment in
aguatic restoration and aquatic species recovery so
that sustained biodiversity will be an integral part of
all future water policy decisions.

Building Partnerships for Basin and
Watershed Management

The transition from the water project construction
erato the era of more effective use of existing water
storage and delivery systems has influenced the role
of the federal government and the relationship
between the federal government and the states. The
traditional federal water management agencies still
play amajor role in western water management, but
this authority is now much more broadly shared
within the federal establishment. The federal
agencies have fewer funds for construction, although
in some cases restoration funding isincreasing.
Federal authority isincreasingly regulatory.
Agencies often are confronted with the paradox of
regulation: agencies must refrain from the full
exercise of their regulatory authority in order to
maintain their influence with key political
constituencies. As an evaluation of the use of
Endangered Species Act to induce multispecies
conservation plans noted

.. .[i]n order for this approach to work, the
threat of an endangered or threatened species
listing must be close enough to motivate
landowners to participate in a voluntary effort

to conserve habitat, but not so close that species
might actually be listed before the voluntary
program can get off the ground (Welner, 1995).

The federal government has been experimenting
with a number of partnerships. Partnership
federalism is characterized by federal

participation in federal-state-local stakeholder teams
that are designed to develop mutually acceptable
solutions to problems such as longstanding conflicts
between competing entitlement holders. Partnership
federalism will be acritical feature of any new basin
and watershed governance process. Past attempts to
create basin and sub-basin management units have
been top-down federal efforts to impose coordinated
and comprehensive management along geographic
lines—often over the opposition of interested states,
water use constituencies, and federal mission
agencies. Water and related land uses were subject
to separate, rather than integrated, decision pro-
cesses, and consumptive uses were generally pre-
ferred to nonconsumptive ones. The fragmentation
of federal agencies with overlapping but different
missions often led to gridlock rather than consensus.

More Players, Less Federal Influence

Today, there is a great interest among water users,
basin and watershed communities, other
stakeholders, and government agencies in the
creation of new river basin and watershed
governance mechanisms. Sustainable water
management will require new institutions at the
basin and watershed level that can resolve problems
with less reliance on large federal investment or
involvement. The role of water and the institutions
that manage it have been changing rapidly in the
past two decades because of an expanding list of
uses that now compete for available supplies, and
because of governmental and nongovernmental
interests that seek a place at the table where
important water management decisions are made.
One of the most striking changes between water
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resources management at the end of the 20th century
and water management at the time of the last
national commission in 1973 isthe increase in the
number of players and the diffusion of legal
authority and political power among the players.
Through the 1970s, state water agencies interacted
with the two major federal water devel opment
agenciesto allocate the West's rivers. The public
was primarily concerned with the delivery of
reliable supplies of water for major consumptive
uses, along with the assurance of adequate instream
flows for power generation. Less attention was
given to how the water was used by the end user and
the consequences of that use.

For these reasons, sustainable water management
requires that past policies, ingtitutions, and practices
be modified to include government, users, and other
stakeholders in important decisions about how water
will be used. We agree with the conclusion of the
President's Council on Sustainable Devel opment
(1996) that sustainable development requires
movement away from sole reliance on command and
control to more inclusive, experimental forms of
governance:

Partner ships and collaborative
decisionmaking must be encouraged and
must involve all levels of government,
business, nongovernmental organizations,
community groups, and the public at large.

Partnerships are a source of shared responsibility.
Thereis aneed to turn water issues from zero- to
positive-sum games, to mobilize public and private
collaborative efforts, and to find ways to mobilize
new sources of public and private investment in the
solutions to water management problems.

The Commission views sustainable development as
an ongoing, inclusive, basin- and watershed-based
process that adapts general norms, reflected

in the general principles adopted in this report, to
specific basins and watersheds. To do thisfairly and

effectively, we need new governance processes that
better enable the federal government to both lead
and support state and local sustainable devel opment
initiatives. The Commission concluded that
sustainable devel opment can only be achieved in the
context of anew vision of river governance which
combines both top-down and bottom-up
management. Once basin standards have been set in
the appropriate forum, implementation of these
standards should be accomplished at the lowest level
at which authority and responsibility can be
exercised effectively.

The core challenges western water managers facein
achieving sustainable use of the West's water
resources are:

1. The sustainable use of existing supplies:
bal ancing consumptive and nonconsumptive
uses of existing water resources, including
the problem of overallocation of supplies,
groundwater overdraft, the augmentation of
supplies, and using supplies more
efficiently.

2. Modifying operation of existing federal
projects to better address current and future
needs.

3. Improving the mechanisms of governance,
including linking the management of river
basins and watersheds and creating new
federal-state relationships.

4. Meeting obligations to Indian nations and
tribes.

5. Protecting and restoring the environment,
including aguatic ecosystems and water
quality.

6. Protecting productive agricultural
communities.

These challenges are discussed in subsequent
sections of this chapter.




The Deschutes River Basin
Resources Conservancy

The Deschutes River Basin is a poster child for the
problems and opportunities associated with the
1990s version of settlement of the West. ltsrapid
transformation includes several key elements:

(2) population is exploding as immigrants seek to
improve the quality of their working and
recreational lives; (2) timber, agricultural, and
ranching communities find themselves under assault
as longstanding practices are questioned by the
Northwest's changing interests and values; (3) many
of these new interests and values areironically
driving substantial growth and development in the
basin's recreational, residential, and industrial
sectors; (4) collapsing Columbia River salmon runs
are mirrored in the Deschutes Basin, where ocean
harvesting, hydroelectric development, and land use
practices have helped push runs to near extinction;
(5) the crazy quilt of federal, tribal, state, and
private lands presents both problems and
opportunities in land management; and (6) despite
the adoption of myriad resource plans—42 at last
count—important environmental trends continue in
the wrong direction (Big River News, 1997).

One effort to protect and restore the fisheries
and other natural values of the Deschutes River
while supporting sustainable local economiesis
the Deschutes River Basin Conservancy (DRC).
The DRC grew out of an effort by the
Confederated Tribes of the Warm Springs
Reservation and the Environmental Defense
Fund (EDF) to improve riverflows and water
quality in the Deschutes River, while seeking to
put tribal and other resource industries on a
more sustainable basis. 1n 1992, the tribes and
EDF convened the Ad Hoc Deschutes Group
(Group), aforum of 14 members representing
all economic sectorsin the basin. The Group
oversaw assessment of

basin resources and development of areport
describing incentive-based approaches to
addressing basin problems.

The Group developed pilot projects to improve
the efficiency of agricultural water distribution
systems. Half of the saved water was dedicated
to instream flows, the rest to farming
operations. The Group also leased water for
instream flows.

In 1996, the Congress passed legislation
authorizing up to $1 million per year in federal
matching funds, through 2001, for projects
undertaken by the Group, now chartered as a
private corporation, the DRC. The DRC's
board of directors includes members of the
basin's cattle, agricultural, environmental,
recreational, tribal, hydropower, and land
development communities. In addition, the
DRC has members from USDA and Interior, the
Oregon Water Resources Department and Fish
and Wildlife Commission, and four sectors of
basin city and county government (DRC, 1997-
98).

The DRC story illustrates an important process:
one or two interests begin to work together to
address local resource issues; they solicit
participation from awider group of interests
and begin to solve some important problems;
their positive approach and results attract state,
federal, and congressional support, leading to
formal recognition and funding. This processis
typical. Aslocal groups reach out and garner
wider participation and trust, agencies and
political leaders realize that these groups can
resolve problems the agencies cannot and begin
to invest the groups with legitimacy, agency
support, and resources. #
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The Sustainable Use of Existing
Supplies

Overallocation of Surface Water

Sustainable development requires a new balance
between consumptive and nonconsumptive uses.
Thisisdifficult to achieve because surface supplies
often are fully appropriated under state law. How-
ever, there is an increasing appreciation of the need
to maintain more natural river and aguifer flow
patterns to support wildlife and to maintain such
landscape functions as upstream floodwater reten-
tion and natural filtration. One of the more striking
developments in the past two decadesisthe
increased recognition of the importance of
nonconsumptive uses. Historically, nonconsump-
tive uses were what was |eft over after consumptive
demands were satisfied, but their importance is
becoming better understood as we try to maintain
and restore degraded aquatic ecosystems. We are
struggling with the task of accommodating new
consumptive water needs with consumptive water
uses. We are beginning to define the baseline flows
necessary for operative ecosystems.

Full alocation is not an absolute barrier to more
integrated water management. The major lesson of
the six basin studies done for the Commission is that
consumptive and nonconsumptive uses can be
accommodated within the framework of existing
rights by more inclusive and creative risk-sharing
processes. Water users require dependable water
supplies, but they have always faced some risk of
supply failure. The law of prior appropriation is
designed to allocate water in times of shortage, not
to guarantee full supplies. Combinations of physical
solutions, conservation, and voluntary transfers can
sometimes induce parties to accept increased but
acceptable and controlled risk levelsin the interest
of basinwide solutions. In contrast to judicial
processes, which continue to approach water rights
conflicts as disputes to be resolved by general

principles of water law, nonjudicial processes can
focus on identifying problems which require
comprehensive, widely accepted solutions that share
the risks more equitably. The narrow legal
decisions produced by adjudication focused only on
determining water rights illustrate the need to
approach problems from a basin or watershed
perspective in order to devise fair and effective
solutions.

Groundwater Overdraft

Achieving sustainable groundwater use is one of the
major water management challenges facing the
West. Thisisprimarily a state rather than a federal
responsibility. Even though it is widely understood
that ground- and surface-water resources are
interrelated, most states continue to manage ground
and surface water by different legal regimes. The
majority of the western states administer surface
waters under the doctrine of prior appropriation or
by a mixed appropriative-riparian system. How-
ever, groundwater governance regimes display less
uniformity and are typically far less well defined,
making it more difficult for states to manage limited
supplies.

Some western states subject groundwater use to
prior appropriation and make some attempt to inte-
grate the priority of use with surface water rights.

New Mexico, for example, has along tradition of
integrating ground and surface rights. Others do
not. Three of the largest groundwater-using
states—California, Nebraska, and Texas—do not
allocate groundwater by the law of prior appropri-
ation or acknowledge the potential for groundwater
uses to deplete surface supplies. The net result is
that state laws commonly allow groundwater
overdraft—the depletion of an aquifer at arate faster
than the natural rate of recharge. However, asa
recent National Academy of Sciences study
indicated, "most decisions regarding groundwater
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The Henry's Fork Watershed

The Henry's Fork Watershed in eastern Idaho and western Wyoming encompasses 1.7 million
acres and more than 3,000 miles of rivers, streams, and canals. High mountain streams and
warm natural springs form the headwaters of the Henry's Fork of the Snake River, which flows
through deep canyons as it descends to the agricultural land of the upper Snake River Valley.
This rich watershed supports 40,000 residents; 235,000 acres of irrigated farms; healthy
populations of fish and wildlife, including several threatened and endangered species; and high-
quality recreational experiences.

Over the years, the Henry's Fork has been subject to increased and competing demands to meet
irrigation needs, hydropower requirements, and instream flow needs for fisheries and recreation.
In 1993 the Idaho legidlature passed the Henry's Fork Basin Plan to address these issues. Asa
result of the Plan, new devel opments such as dams, diversions, and hydropower projects were
prohibited on 195 miles of the Henry's Fork and its tributaries. In order to implement the
recommendations and achieve long-term goals in the basin, an innovative, consensus-building
process was sought to include all parties with interests in the watershed.

In 1993 citizen and agency representatives began to craft a new approach to reconciling
watershed issues in the Henry's Fork Basin. The various interests recognized the importance of
working together as arural community to resolve the ecological problems in the watershed and
to work toward a sustainable future. In 1994 the Henry's Fork Watershed Council was organized
and chartered by the Idaho legidature. The Council is comprised of citizens, scientists, and
agency representatives who reside, recreate, make aliving, or have legal responsibilitiesin the
basin, thus ensuring a more collaborative approach to resource decisionmaking.

The Council is cofacilitated by the Fremont-Madison Irrigation District and the Henry's Fork
Foundation. Council duties include cooperating in resource studies; reviewing proposed
watershed projects and basin plans; suggesting implementation priorities; identifying and
coordinating funding sources for research, planning, implementation, and long-term monitoring
programs; and serving as an educational resource to the legislature and the general public.

The Henry's Fork Watershed Fund was established by the state of 1daho to help fund projectsin
the basin and to defray Council administrative expenses.

Other Council effortsinclude installing the Buffalo River fish ladder, fencing riparian habitat,
cleaning out culverts, investigating the use of hatchboxes on designated creeks to reestablish
trout spawning, protecting native cutthroat, determining the feasibility of reconnecting tributaries
to Island Park Reservoir, and facilitating recruitment of young fish into Island Park Reservoir. #

This discussion was drawn from http://www.ser.net/~henrys/ council2.htm.
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development, use, or protection are made with
inadequate attention to the value of groundwater as a
source of consumptive use and for the in situ
servicesit provides' (National Research Council
[NRC], 1997a). The tendency to undervalue
groundwater use is magnified because groundwater
supplies generally are deemed superior to surface
water suppliesin terms of public health protection,
technical simplicity, economy, and public
acceptance.

The tendency to undervalue groundwater presents
the following challenges:

* Groundwater is often used in excess of the
rate of recharge. Overdraft may be a
rational strategy in certain circumstances,
but states should engage in a careful
analysis of the costs and benefits of the
choice.

e Thelack of integrated administration of
ground and surface water often means that
groundwater use conflicts with efforts to
maintain base streamflows.

* Most states do not integrate groundwater
guantity and quality considerations,
although some states are beginning to do so.

* Excessive groundwater extraction can cause
subsidence in the land overlying the aquifer.

Increasing Supplies and Yield
Federal involvement in western water rested on
three basic assumptions that have historically driven

western water policy:

*  Federa water subsidies were necessary to
sustain western rural economies.

»  Supplies should be augmented wherever
necessary to meet new demand.

*  Urban and agricultura development should
not be limited by water availability.

Today, each of these assumptions is being
challenged as unsustainable. These challenges have
profound implications for both water law and the
federal agencies that have been created to manage a
large percentage of the West's waters. Water
allocation and management institutions have not
adapted fully to the changing conditionsin the West,
but they are in the process of adaptation. The
challenge for the future is to find more sustainable
means of meeting the demand for new supplies.
Meeting this challenge will require attention to more
innovative technologies for storage and conserva-
tion, demand management, and increased reliance on
water marketing.

New Forms of Supply Augmentation

Sustainable development will be an evolutionary
process that will modify existing water supply
strategies and add new ones to the policy menu.
Supply augmentation is an example of this potential
evolution. Sustainable water management may well
require supply augmentation to meet both
consumptive and nonconsumptive demands, but the
number of economically and environmentally
feasible engineering and institutional options are
more constrained than they were in the past. In
addition to traditional instream dams and reservoirs,
new options include different forms of storage, such
as offstream reservoirs, the conjunctive manage-
ment of surface water and groundwater through
underground storage, and reservoir enlargement.
Financing the necessary supply augmentation may
be difficult in the future because fewer federal
dollars will be available, which may influence the
supply augmentation options that are pursued.
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Water Storage and Conveyance

Additional storage reservoirs and transmission
facilities and the enlargement of existing reservoirs
and extension of existing conveyance features will
be a part of future water management. For example,
Oregon's 1992 water storage principles recognize the
role of storage in providing water resource
management flexibility and control in the face of
increasing demand and seasonal shortages (WSWC,
1997). However, the nature of the new projects will
be different from the past. Most western states
recognize the need for additional water development
to meet future demands, primarily for municipal or
industrial use and water quality management, but
they aso recognize that large projects will be very
limited. New storage will be smaller in size
compared to past federally constructed facilities, and
new offstream surface water storage is more likely
to occur than onstream storage.

California now has under construction two new
offstream storage facilities—Eastside Reservoir in
Riverside County and Los Vagueros Reservoir in
Contra Costa County. The $1.9 billion Eastside
Reservoir Project, including the 800,000 acre-foot
Eastside Reservoir, will provide a 6-month
emergency supply to Metropolitan Water District's
service area and a regulated supply to help meet an
additional 1.2 million acre-foot (maf) demand in
southern California by the year 2030 (Metropolitan
Water District, 1997). The Los Vagueros Project,
which includes the 100,000 acre-foot Los Vaqueros
Reservair, is being constructed at a cost of nearly
$450 million and will improve the reliability and
quality of the Contra Costa Water District's water
supply from the Sacramento-San Joaquin Delta
(State of California, 1994).

The enlargement of existing facilities may be an
economically and environmentally feasible option.
The Bureau of Reclamation (Reclamation) has
recently completed storage enlargements of existing
facilitiesin Arizona at Theodore Roosevelt Dam and

New Waddell Dam. The renovation and
enlargement of Theodore Roosevelt Dam were
completed at a cost of $430 million and increased
the total reservoir capacity nearly 300,000 acre-feet
(Reclamation, 1997a). New Waddell Dam, a feature
of the Central Arizona Project, enlarged an existing
Lake Pleasant Reservoir by nearly 700,000 acre-feet
at acost of approximately $625 million
(Reclamation, 1997a).

New water delivery infrastructure is also needed.
Cdliforniarecently completed construction of a new
water pipelineto deliver nearly 48,300 acre-feet
annually to San Luis Obispo and Santa Barbara
Counties. This area experienced shortagesin
dependable water supplies of approximately 120,000
acre-feet annually during the 1980s, which
contributed to overdrafting and deteriorating water
quality of the groundwater supply (State of
Cdlifornia, 1994). North Dakota is supporting
distribution of Missouri River water for municipal
and industrial (M&1) purposes in water-short areas
of the state. Approximately two-thirds of the state's
population live in the eastern and northern portion of
the state, and this area is experiencing significant
growth. These municipal water systems were
authorized to offset, in part, the Garrison Diversion
Unit, originally authorized as a multipurpose water
project to compensate North Dakota for permanent
flooding of lands beneath Missouri River reservoirs.
Very little of the Garrison Diversion Unit authorized
irrigation has been developed, and it has been
suggested that the project be changed to a water
supply project for municipa purposes (WSWC,
1997).

New Mexico recognizes the need to construct a new
pipeline from Ute Reservoir to meet the water
supply needs of communities in three counties of
eastern New Mexico. Although rapid population
growth is not expected in this region of New
Mexico, domestic water supply shortages exist
because of lowering groundwater levels and
deteriorating groundwater quality in the Ogallala
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and High Plains aquifers. Use and distribution of a
projected average annual 18,000 acre-feet of supply
from Ute Reservoir would alleviate water supply
deficitsin this large area (Reclamation, 1992).

Storage and Conjunctive Use of Groundwater

Groundwater is an important source of new supply
in states that have basins where existing useisless
than the sustainable yield or where it is possible to
store "surplus’ surface water underground. The
existence of underutilized groundwater basinsis,
however, not widespread because most groundwater
basins are either in balance with local rivers and
streams or are currently overused. States will have
to rely on a combination of conservation regulation
and supply augmentation to bring these basins into
balance. Kansas foresees further development of the
Dakota aquifer under a management program to
guide and limit its development to assure its long-
term viability (Western States Water Council, 1997).
In the western part of the state, the Agilely aquifer
has been the major source of water supplies. The
supply, however, has been fully developed in many
instances. Utah has established a policy for the
management and administration of groundwater in
the Weber Delta Sub-Area along the east shore of
the Great Salt Lake.

Conjunctive use of ground and surface water isa
longstanding policy option that is used in places
such as Californiaand Nebraska and is likely to
increase elsewhere in the future. Conjunctive use
allows the most efficient use of surface flows and
groundwater supplies. The stored water both
recharges the aquifer and can be withdrawn in years
when surface flows are below normal. For example,
the Arvin-Edison Storage District in the southern
San Joaquin valley solved awater supply problem
through conjunctive management. The district had a
service contract for Central Valley Project Water,
but the supply was interruptible. The district
embarked on a plan to percolate surface water into

an aquifer during wet years. Asaresult, between
1966-94, 4 maf were imported into the district, of
which 1 maf was percolated into the aguifer. Even
after drought-year withdrawals, there was a net
recharge of 372,000 acre-feet. In addition, water
table levels have stabilized.

In Nevada, Sierra Pacific Power Company (Reno
area) and Carson City rely on surface waters in
times of sufficient runoff but shift to increased
groundwater withdrawals at times when surface
water supplies are insufficient to meet demand or
when quality isimpaired. In essence, this
coordinated operation is a mechanism to allow wet-
period beneficial use of surface water, permitting the
groundwater aquifer to "rest.”

Groundwater storage is clearly a significant supply
augmentation strategy. The legal and administrative
problems often are more complex than surface
reservoir construction and management, but the
existing constraints on new reservoir construction
increase the financial and administrative feasibility
of subsurface storage of excess surface water.
Further, well-managed recharge projects tend to be
lower in cost than surface storage aternatives and
often avoid negative environmental impacts. Also,
recharge projects can be designed to enhance the
environment by including artificial wetland
components.

Arizona has begun to place agreat deal of emphasis
on storing excess surface water underground through
artificial groundwater recharge projects. Arizonas
underground storage laws afford two opportunities
to bank water in aguifers. (See the sidebar "Arizona
Groundwater Law," later in this chapter). Direct
recharge is facilitated through constructed or
managed underground facilities such as (1)
constructed spreading basins or injection wells,
designed and operated to add water directly to the
aquifer, and (2) managed systems that require less
construction and add water to the aquifers by
infiltration and percolation of surface water slowly

3-10



Chapter 3

released to natural streambeds. Indirect rechargeis
accomplished through groundwater conservation
programs. By this strategy, farms and irrigation
districts can develop a plan to reduce their use of
groundwater and, by exchange, receive surface water
supplies, such as Colorado River water, to meet
their needs. The district accrues along-term storage
credit (that can be held for an indefinite period of
time) through the incidental recharge of excess
applied irrigation water.

In Nevada, Las Vegas Valey Water District and the
city of North Las Vegas each artificially recharge
the aguifer by injecting treated Colorado River
water. The purpose of these projectsisto have
enough water available to meet summer peak de-
mands and to bank excess surface water reserves for
future use (Western States Water Council, 1997).

In California, the Kern Water Bank was planned to
take advantage of available opportunitiesto store
and extract State Water Project (SWP) water in the
Kern County groundwater basin. The project was
not implemented as originally planned for a number
of reasons, including the delays while awaiting
resolution of Sacramento-San Joaquin Delta issues.
However, the Department of Water Resources
(DWR) and local water service districts have
successfully implemented several demonstration
programs. In 1990, about 150,000 acre-feet of
SWP water was stored in groundwater basinsin the
area; in 1992 and 1997, the districts exchanged
about 57,000 and 27,000 acre-feet, respectively, by
pumping groundwater for local use and allowing a
like amount to be delivered to SWP users. In
addition, two of the larger elements of the originally
planned Kern Water Bank project, the Kern Fan
Element and the Semitropic Element, are being
implemented, but by local water districts instead of
by the DWR as originally planned. The Semitropic
Water Storage District has developed and
implemented a groundwater storage program where
it will storein the basin underlying the district up to
amillion acre-feet of water for other water districts.

To date, three SWP contractors are storing water
under this program. The Kern Water Bank
Authority isin the process of implementing along-
term project using the Kern Fan Element property
and has aready stored water for participating water
users.

New Engineering Options. Desalinization and
Weather Modification

There are several experimental and proven
technological options for supply augmentation that
have not been widely used because of legal and
physical uncertainties, cost, and public resistance.
These include desalinization, weather modification,
and reuse of existing supplies. Although use of
these techniques has been limited to date, they are
becoming a part of a comprehensive water supply
augmentation strategy as we look to the future.

Desalinization and trestment of seawater or other
brackish water (e.g., agricultural return flows and
poor quality groundwater) to remove the salts and
make the water usable for agricultural and urban
purposesis technically feasible and is receiving
increased attention. There is extensive experience in
the Middle East with this technology, but applica-
tion in the United States has been limited and short
term, mainly to provide emergency water supplies.
In Cdlifornia, desalting is currently limited to small-
scale development because of high operational costs
associated with existing treatment technologies
(DWR, 1992). There are at least nine existing plants
with a combined total capacity of about 11,400 acre-
feet per year and at least 12 seawater desalination
plantsin various stages of develop-ment. In Texas,
desalting processes of reverse osmosis and
electrodialysis have reduced the cost of converting
brackish and saline water to fresh water so that these
processes are now being used com-mercialy at
approximately 80 sites (WSWC, 1997). Texasand
Oklahoma have constructed facilities to control
chloridein existing water supplies and increase the
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usable freshwater supply. The Red River Basin
Chloride Control Project, when fully operational,
will consist of storage and conveyance structures to
regulate and divert fresh and usable water around
identified salt flats and natural brine springs and
control an anticipated 65 percent of the chloridesin
the basin that would otherwise contaminate the
water supply (WSWC, 1997).

Weather and snowpack modification have been tried
for many decades, but legal and physical uncertain-
ties have dampened enthusiasm for these strategies
in many states. In most states, basic questions about
liability and the right to use the augmented supply
remain unanswered by legislatures and courts.
However, in Oklahoma, Cdlifornia, Texas, and
severa other states, weather modification is
considered to be an effective and promising water
resource management option to increase water
supply. Increased interest in enhancing rainfall by
artificial means prompted the Oklahoma legislature
to pass the Oklahoma Weather Modification Act,
while the Southwest Cooperative Program is a joint
effort of several agenciesto demonstrate cloud
seeding technology to increase summertime rainfall
in the Southern Plains region (WSWC, 1997). This
strategy has been widely practiced in California,
where historically 12 to 20 winter cloud seeding
projects have been operated each year.

Weather modification has relatively large potentia
and small cost; however, yield is difficult to
measure. A 1993 Reclamation report states that, for
the Trinity Watershed in California, the potentially
achievable increases range from 64,000 to

113,000 acre-feet for low and high precipitation
years—an increase of about 5 percent in seasonal
snowpack runoff. The cost of the seeding program
is estimated to be about $8.40 per acre-foot. In
Utah, a cloud seeding program was operated in
portions of 25 counties at an annual cost of more
than $400,000 during the 1990-94 period.

A technique used in conjunction with weather
modification or by itself, snowpack management is
an option that involves controlling vegetation to
develop shadows over snowfields that delay
snowmelts and water runoff. However, because this
option requires participation by an increasingly
regulated and declining timber industry, locations
for implementation may be limited.

Water | mportation

The doctrine of prior appropriation recognizes that
the place of need for water may be at some distance
from the source of supply. Federa, state, and local
interests have initiated small and large water
importation projects, and states such as California
and Nevada have cast awide net looking for
potential sources of imported supply. Engineers
continue to study large import potentials. The
political reality, however, isthat opportunities for
new, large importations of water and transbasin
diversions are limited for a combination of fiscal,
environmental, legal, and political reasons. Area of
origin protections, state and federal environmental
requirements, and the increasing concern for
instream flow values, in addition to substantial
construction costs to build new transbasin diversion
and conveyance features, suggest that it is unlikely
that additional imported water supplies will be a
widespread solution for meeting new demand.

Using Supplies More Efficiently
Reclamation and Reuse

Western water has always worked hard. Return
flows are amajor source of supply in basins
throughout the West. Other forms of reuse take
advantage of the increasing technical ability to treat
water for avariety of second uses. The growing
acceptance of reuseis illustrated by theincreasein
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the use of reclaimed wastewater. In 1990, approxi-
mately 553,000 acre-feet of wastewater were used, a
25-percent increase from 1985.

The potential of water recycling, or reclaiming and
reusing municipal and industrial wastewater, isaso
astrategy for increasing freshwater supplies.
Recycling creates "new" suppliesonly in areas
where wastewater is not being put to further use.
The particular advantages of recycling are apparent
in Pacific and Gulf Coast states where wastewater is
otherwise discharged to the ocean or in states where
wastewater isbeing irretrievably lost to saline sinks.
In Cdifornia, a Survey for Future Water
Reclamation Potential report indicates that thereis
potential for accelerating the pace of water recycling
in the future, raising the ultimate statewide water
recycling to about 850,000 acre-feet per year.

Cdlifornias reclaimed water quality standards are a
model for other states and countries. Basically, the
level of stringency varies with the end use. Virtu-
ally all disease-causing organisms must be removed
before reclaimed water can be used on agricultural
food crops and parks, but the standards are
progressively less stringent for pasture, golf courses,
fiber, forage, and orchard and vineyard crops
(Postel, 1997). A recent NRC study has endorsed
greater use of reclaimed wastewater (NRC, 1994).

The Reclamation Wastewater and Groundwater
Study and Facilities Act of 1992, commonly referred
to as Title XVI of Public Law 102-575, directs
Reclamation, through the Secretary of the Interior,
to conduct a water reclamation and reuse program.
The act authorized Reclamation to participate in the
construction of five recycling projectsin California
and Arizona, four of which have been receiving
federal funding. In 1996 an amendment to Title
XVI, the Reclamation Recycling and Water
Conservation Act, added another 18 projects,
including 2 research and development projects.

Gray water use is another possible strategy to
increase water supplies. Reuse can be simple or
sophisticated. Gray water can be captured from
sinks, tubs, and laundry facilities and reused for
landscape irrigation. Rainwater can be collected
from roof runoff and used for landscape irrigation.
Gray water use could help reduce the local demand
for potable fresh water over the long term. Many
population centers in the arid Southwest are located
in areas where the climate requires landscape
irrigation at least 7 months of the year, so gray water
could replace potable water during that time period.
In certain placesin California, there is the potential
to utilize 24 to 36 gallons of gray water per person
per day (State of California, 1994).

Conservation

The trend toward greater conservation and reuse of
water will increase. Most western states realize that
conservation is away to "stretch™ and augment
existing water supplies. Conservation is no longer a
strategy used in drought emergencies, but a
permanent supply augmentation tool for many water
users. Water conservation offices, policies,
requirements, and guidelines exist in most western
states. In the late 1980s, the state of Washington
passed legidation establishing policies favoring
water conservation as a source of water supply, if
cost effective, as compared to new supply
development (WSWC, 1997).

Water conservation includes both installing urban
and onfarm technol ogies and landscape practices
that use less water and implementing demand man-
agement, which includes pricing water to reflect its
opportunity cost. Demand management seeks to
reduce consumptive uses by providing economic
incentives to use new technol ogies and to adopt new
use practices. The National Energy Policy Act of
1992 requiresthat all new toilets, faucets, and
showerheads manufactured for residential use meet
national efficiency standards. Many arid western
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cities, such as Las Vegas and Tucson, require
xeriscaping—the use of native plants adapted to the
climate.

Conservation plans and programs have been
developed in urban and rural settings based on
retrofitting existing fixtures and conveyance, leak
detection, and fee structures. Oklahoma has
designed the Oklahoma Leak Detection Program to
identify causes of energy and water |osses that
diminish the efficiency and revenues of many rural
water suppliers throughout the state (WSWC, 1997).

Agricultural water conservation focuses on improv-
ing delivery and application of water in agricultural
use. Improved agricultural water practices include
irrigation management, irrigation system selection,
onfarm ditch lining and piping to minimize seepage
and evaporation losses, irrigation delivery, farm
delivery measurement, and reporting systems.
Canal lining is an activity that focuses on lining
earthen canals and regulating reservoirs with imper-
meable material and/or replacing open cana
facilities with piping. Wyoming's city of Casper,
the Casper-Alcova Irrigation District, and Reclama-
tion entered into a water conservation agreement in
the mid-1980s. Under the agreement, the city
invested in water conservation improvements in the
irrigation district's conveyance system with the
resulting saved water stored in two North Platte
River reservoirs for the city's use. The Coachella
Valley Water District in southern Californiaisalso a
model of efficiency with its recently lined canal,
underground pipeline laterals, telemetry flow
control, and water metering.

Most states recognize the limitations of water
conservation, however. Colorado notes that

.. .conservation has limited impacts to
overall water supply unless the consumptive
useisreduced. Conservation can have
significant impacts on the timing of when

water supplies are available and may result
in a reduction of costs to municipal
facilities (WSWC, 1997).

Montana cautions that water conservation may be
important in meeting future demands in localized
areas, but it is not expected to be a major source of
supply. The impacts of water conservation, at least
from agricultural uses, need to be carefully exam-
ined. Inthe arid West, many wetlands and wildlife
habitat areas, as well as |late-season base stream-
flows, have developed due to the use of irrigation
water. Most western states realize that water
conservation is likely to play asignificant rolein
providing additional water supplies, but care must
be exercised, especialy in those areas where con-
servation would result in diminished return flows.

More Accurate Reflection of the Value
of Water

There is agrowing argument for a more accurate
valuation of water resources as part of any sustain-
able water policy. Although water is an increas-
ingly scarce resource with a high opportunity cost, it
is often undervalued. Sustainable development
requires that water be used more efficiently or that
the value of new uses, such asin situ use, be
incorporated into water use decisions (Postel, 1997).
As ageneral matter, proponents of sustainable

devel opment advocate eliminating many resource
extraction and use subsidies, so that full production
costs would be borne by the producer. More

sustai nable resource use choices would then be
encouraged because the incentives for unsustainable
practices would be reduced or eliminated. The 1973
National Water Commission broke new ground
when it applied basic principles of modern welfare
economics to urge that water be more accurately
valued because:

Those whose use of water yields utility or
value in excess of the cost to them of
additional water will use more; those whose
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use of the water costs them more than the
utility or value that they obtain will use less.
Thus, water will be shifted to whereitis
most productive in terms of aggregate utility
or value to society.

When water is undervalued, either because the price
is partialy subsidized or because the opportunity
cost is not taken into account in use decisions,
careful use of the water is discouraged. This
undervaluing contributes to unsustainable uses.

Sustainable development requires new standards to
value water and the use of longer time horizons to
make the valuation calculations. As arecent

NRC committee concluded, the total economic
value of water "is a summation of its values across
al of itsuses' (NRC, 1997b). A recent study of
water use in the Lower Colorado River basin
concluded that sustainable water use in the basin
requires "pricing policies that reflect the true costs
of water to particular uses at particular times'
(Morrison et al., 1996).

We rely largely on prices to allocate resources
because a properly functioning market is an accurate
and decentralized indicator of aresource's economic
value. Properly priced resources promote sustain-
able use decisions. In general, the higher the value
of aresource, the more careful the use decisions.
The problem with water is that water prices have not
always been areliable measure of the value of water.
Often the price is subsidized or the price does not
include the external costs of using the resource.
Polluted irrigation runoff—such as the selenium
found in the Kesterson National Wildlife Refuge in
the San Joaquin valley of Californiain the 1980s
(NRC, 1989)—is an example of a cost associ-ated
with traditional water use that is not fully paid by
the water user. Water is also undervalued because
we do not generally calculate the full range of
services, especially environmental considera-tions,
produced by the resource over time. Environ-mental
values not reflected in market prices have long been
rejected as intangible.

In recent years, many economists have come to
accept that resources such as water have nonuse
values and that these values should be considered
along with traditional commodity values. These are
values that people attribute to in situ functions, and
these are values just like commodity production
values. The legitimacy of nonuse values has been
endorsed by NRC studies (NRC, 1996a, 1997b) and
blue ribbon panels of distinguished economists
(National Oceanic and Atmospheric Administration,
1995). However, thereis still considerable debate
about how they are quantified and whether they
should be considered in parity with values reflected
in existing markets.?

Subsidies

The continued subsidization of the cost of supplying
water can undermine the adoption of sustainable
development and use strategies. Subsidies distort
the value of water by concealing the true cost of
providing water to alternative uses and have
historically favored consumptive over nonconsump-
tive uses of water. The failure of water pricesto
display the true costs of supplying the water, not to

2 There are many direct and indirect valuation
techniques. Those, such as the contingent valuation
method (CVM), that ask people what they would be
willing to pay to preserve a resource instead of trying to
measure consumer spending preferences, are
controversial. The methodological problems are
formidable. CVM is, however, increasingly used by
decisionmakers as a way of getting ballpark figures for
nonmarket resource values. CVM calculations of the
opportunity cost of alternative uses of water can be
dramatic. For example, studies done for Reclama-tion
and the Western Area Power Administration to calculate
the foregone values of an altered flow regime from Glen
Canyon Dam found that "the national nonuse values . . .
are about 30 times larger than the foregone power
revenues for seasonably adjusted steady flows" (NRC,
1996b). Sustainable development requires (1) the
recognition of in situ or "off balance sheet" values and
(2) the continued effort to calculate these values so that
these values can be factored into water use decisions.
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mention the social costs of diverting and transport-
ing the water, often encourages consumption and
discourages conservation. The President’'s Council
on Sustainable Development proposed that all
subsidies should either meet a national need
standard or be eliminated.

The 1973 National Water Commission
recommended that subsidization of all new irrigation
projects should be ended and that acreage limitation
should be abolished for al new projects. The
Congress increased the limitation from 160 to

960 acres in 1982 but has not addressed the issue of
subsidy reduction in future project water deliveries.
The 1973 Commission made no recommendations
for the transition from subsidized to less subsidized
water deliveries. Reclamation faces this future issue
since there will be very few, if any, new reclamation
projects of the traditional type. Water users have
long relied on the expectation that these subsidies
will be continued in the future, although the legal
obligation of the federal government to continue
them islessclear. Thereisaneed to evauate
carefully existing subsidies to determine whether
they contribute to or impede sustainable
management. Subsidy recapture would be unfair
and disruptive at this late date, but there is a case for
the gradua withdrawal of future subsidies.®

3As discussed by Mecham and Simon (1995), the terms
of repayment and water service contracts can be modified
by the government under certain circumstances. The
best opportunity is upon contract renewal. While
congressional action is required to recalculate the overall
repayment obligation and to enact sweeping reforms, the
Secretary of the Interior typically has the discretion to
independently modify some terms—maost importantly, the
length of the repayment period. While the repayment of
most projects is scheduled over a 40-year period, shorter
repayment periods can be required. For example, most
components of the Central Arizona Project are to be
repaid over 15 to 24 years, even though the authorizing
legislation called for repayment schedules as long as 50
years. Changing the repay-ment period can dramatically
modify the irrigation subsidy: for example, reducing the
repayment period from 40 years to 20 years reduces the
interest subsidy from 65 percent to 45 percent, given
current interest rates. Several opportunities also exist to

(continued. . .)

These conclusions a so reflect the global
assessments of the relationship between irrigation
and world food demands. The 1996 World Food
Summit in Rome concluded that

.. .agricultural growth in the future must
come primarily fromrising biological yields
rather than from area expansion or
intensification of irrigation . . . because
most fertile lands are already under
cultivation, and most areas suitable for
irrigation have already been exploited.

No national case for expanding irrigated agriculture
was articulated to the Commission, although
eloguent arguments were advanced for continuing
the status quo. Market forces have produced a
declinein irrigated agriculture in the West and an
increase in the Midwest and Southeast. A recent
National Academy of Sciences report states the
marginal position of irrigation concisely:

.. .the value of water in agricultureis
generally lessthan in industrial and
municipal uses. . . and becauseit is so
expensive to develop additional water
supplies, only the higher-value water uses
are likely to be justified economically
(NRC, 19964).

3(...continued)

periodically adjust operation and maintenance rates,
which, according to the Reclamation Reform Act of 1982
(P.L. 97-239; 96 Stat. 1261) must be sufficient to cover
actual operation and maintenance expenses. Several
other provisions in that legislation seek to confine federal
water subsidies to small farms, the original focus of the
reclamation program. Districts choosing not to comply
with the Reclamation Reform Act are to be assessed "full
cost" pricing, which includes interest charges for project
construction. Many other notable provisions can be
found in the recent legislative history of the Central Valley
Project, the site of many contract renewal actions in the
past decade. Of particular note is the Central Valley
Project Improvement Act, which requires federal water
users to make payments to cover fish and wildlife
restoration efforts (106 Stat. 4706).
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The increasing emphasis on the efficient use of
water isamajor challenge for water management
agencies. They must strike a balance among the
continued support of the existing agricultural
economy, the transition from agricultural to urban
and environmental uses, the satisfaction of Indian
water entitlements, and the restoration of rivers
stressed by the allocation of water to consumptive
use. All projections of future irrigation water use
show a decline or small national growth rate. The
1989 U.S. Forest Service study, for example,
projected a national irrigation growth rate in
irrigation water of 0.5 percent from 2000 to 2040
(Guldin, 1989).

Agricultural producers are facing many pressures for
change as the food and fiber they produce are
marketed in aglobal economy. Internationa

trends affecting demand include the continued rise
in world population, increases in per capita gross
world product, free trade, and scarcity of water
supplies (U.S. Department of Agriculture [USDA],
1997). Grain exports from the United States are
projected to increase as a result of world food
demands (including growing per capita meat
consumption) and the effects of the North American
Free Trade Agreement (USDA, 1997). Some
contend that conditions unfavorable to agriculture
could affect the ability of agricultural producersto
fulfill either domestic or foreign needs.

The policy issue raised by thistrend is whether
federal water policy should be to support the
ongoing market-driven transition from agricultural
to municipal and industrial and environmental uses,
or whether it should insulate some or al irrigated
agriculture from the discipline of the market. Two
studies released in 1996, the Nationa Research
Council's A New Era for Reclamation and the
Council for Agriculture Science and Technology's
Future of Irrigated Agriculture, addressed several
policy issues. The reports concluded that irrigated
agriculture will face increased competition for new
supplies, less federal and state support for supply

augmentation, fewer subsidies for crops grown by
irrigated agriculture, continued groundwater over-
drafts, continued public concern for protection of the
aguatic environment, global economic competi-tion,
and unresolved Native American claims.

Confronting the I ssues of Pricing

A magjor challenge facing western water managers
and policymakers is to promote the more efficient
use of the limited water supply. In order to pursue
the conceptually popular goal of "doing more with
less," however, it is necessary to address one of the
most controversial and poorly understood issuesin
the realm of western water: subsidies. The term
"subsidy” is generally utilized to describe atype of
payment or other valuable benefit conferred upon a
specific individual or group by governmental action
without expectation of repayment, designed to
encourage or perpetuate a specific behavior. The
term often carries a negative connotation, applying
to those situations in which the benefit received is
considered excessive or inappropriate in comparison
to the associated cost, and often resulting in
distorted price signals, disrupted market processes,
and inefficient patterns of resource allocation and
use. The policies pertaining to western water
alocation and use are frequently labeled as being
fraught with subsidies.* Reducing or eliminating
these subsidies, it is argued, is an essential element
of astrategy of improved efficiency. In the context
of western water resources, this typically involves
modifying charges paid by users for their supply of
water, especially from federal facilities. Thisisa
highly controversial and deceptively complicated
issue.

4 For example, Reisner and Bates (1990:7) observe:
"The whole system [of western water] encourages
inefficient use. Federal water subsidies, hydropower
subsidies, crop subsidies, the doctrine of appropriative
rights, constraints on water transfers, fixed or declining
block rates—a whole gamut of conservation disincentives
has given the American West the most prodigious thirst
of any desert civilization on earth."
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Starting in 1986 and continuing through 1996,
Arizona has adopted a series of laws dealing with
artificial groundwater recharge. Initial legislation
dealt with the regulatory structure for recharge.
Arizona Department of Water Resources oversees
the permitting of recharge projects and keeps track of
the amount of water stored for permit holders. In
order to differentiate and protect the stored water for
later use, the statutes provide a special accounting
system. Credits are tracked by the AMA or
groundwater basin where the recharge occurred. The
legal character of the water remains what it was
when the water was stored. For example, if a party
stores excess Central Arizona Project water in 1996
and recovers that water in 2006, the water will still
be considered to |legally be Central Arizona Project
water and not groundwater. The legal distinction is
very important in tracking progress toward the safe
yield goals and assured water supply requirements.
Recharge statutes allow the groundwater aquifers to
be used in a manner analogous to a large reservoir by
providing for the issuance of long-term storage
credits if the stored water can be demonstrated to be
surplus to direct use needs. The statutes also allow
the aquifer to be used in place of atreatment plant by
allowing water to be recharged in one location and
then recovered in another location in the same year.
This technique, called annual storage and recovery,
allows awater user to use arecharge project as an
alternative to treating surface water and piping it
long distances to the place of use. For accounting
purposes, the water recovered from awell again
retainsits legal character as if the water were used
directly. Both annual storage and long-term storage
are innovative techniques which integrate the
opportunity to store surface water supplies or excess
effluent within the groundwater management system
created by the Groundwater Code. Over the past few
years, nearly 1 million acre-feet have been stored in
Arizona aquifers taking advantage of these statutes.

More recent statutes have focused on the creation of
institutions for the purpose of recharging water. The
Central Arizona Groundwater Replenishment District
was created as a mechanism to help meet the assured
water supply requirements. If a subdivision or a
municipal provider lacks access to adequate amounts
of renewable water resources, but did have available
an adequate supply of groundwater, then it might
want

to use the service of the Replenishment District.
The District, which is a suborganization within the
Central Arizona Water Conservation District, is
responsible to purchase and recharge an amount of
water equivalent to the amount of water mined by
the subdivision. This mechanism allows the District
to act as a broker in finding municipal water
supplies, which saves both time and money for
individual water users. A second water recharging
entity was created in 1996 with the formation of the
Arizona Water Banking Authority. The focus of the
Authority's mission is to purchase excess Central
Arizona Project water whileit is currently available
and store that water in Arizona's aquifers for
recovery in times of shortage. Funding for the
Authority comes from property taxes, groundwater
withdrawal fees, and general tax funds. The
Authority is also authorized to enter into interstate
agreements with entities in California or Nevada to
bank water on their behalf when extrawater is
available.

In 1994 the legislature enacted a bill which created
the Arizona Water Protection Fund. The Water
Protection Fund is a multimillion-dollar-per-year
grant program to be used primarily for protection
and restoration of Arizona's critical riparian area
resources. Grants may also be issued for research
and water conservation programs throughout the
state. The Water Protection Fund is administered by
the Arizona Department of Water Resources, but the
Fund is overseen by a 15-member commission
whose members are appointed by the Governor,
Speaker of the House, and the President of the
Senate. 1n 1995, $6.8 million was awarded for
projectsin 11 counties. Projects were funded to
restore high mountain meadows, purchase Central
Arizona Project water to maintain riparian and
wetland habitat, and recharge effluent to protect
perennial streamflow. Grants are awarded through a
competitive proposal process with "on the ground"
projects emphasized. The funding for the program
comes from an annual legislative appropriation and
anin lieu tax contribution if water is produced
through the water bank for out-of-state beneficiaries.
The Water Protection Fund program has been widely
cited as an effective nonregulatory approach to
natural resources management. #
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Water in the West is, quite literally, priceless.
Whether appropriated directly from a stream or
delivered by afederal, state, regional, or loca
service provider, water is delivered for afee that
primarily reflects the costs of capture and
conveyance, the water itself isnormally free. This
is known as cost-based pricing, an accounting
system designed to ensure the financial self-
sufficiency of water systems. This philosophy was a
foundation upon which the federal reclamation
program was established in the Reclamation Act of
1902, which called upon the project beneficiaries—
initially just irrigators—to fully reimburse the
federal government for construction and operation
and maintenance (O& M) costs.” This same
philosophy can be found in most other public water
systems, as well as many other types of public
utilities.

Almost immediately, the cost-based philosophy of
the federal reclamation program proved to be
financially untenable—irrigators ssmply could not
repay these costs. In the 1920s, the Congress began
"forgiving" portions of these repayment obligations.
Repayment began to be based upon "ability to pay,"
a principle adopted in the Reclamation Projects Act
of 1939 (53 Stat. 1187). The 1939 act also reflected
the fact that federal reclamation projects were
increasingly being designed to provide more than
irrigation water, also featuring components devoted
to flood control, hydroelectric power generation,
municipal and industrial (M&1) water supply, and
recreation. Under section 9 of the statute, the
Secretary of the Interior isrequired to determine
which percentage of total project costs should be
allocated to each class of beneficiaries and to then

5 The 1902 act was somewhat unclear about the recovery of O&M
costs, only stating that these expenses were to be covered, at least
in part, from public land sale revenues collecting in the Reclamation
Fund. Legislation in 1914 made the recovery of O&M costs an
explicit obligation of project water recipients. Contractors are also
typically assessed "replacement costs," which are funds collected to
finance the periodic replacement of particularly expensive project
equipment (Mecham and Simon, 1995).

establish appropriate repayment contracts.®
Reimbursable costs include those associated with
irrigation, M& I water supply, and hydropower;
while nonreimbursabl e costs include those for flood
control, navigation, recreation, and fish and wildlife
enhancement.

Severa provisions ensure that users of federal irri-
gation water pay less than would be required under a
cost-based scheme (General Accounting Office,
1996). One of the largest subsidies derives from the
practice of not ng irrigators any interest
charges on the capital used in construction. The
interest subsidy is substantial; for example, the
General Accounting Office calculates this subsidy
for Oregon's Tualatin Project in Oregon as covering
97 percent of the construction costs allocated to irri-
gation. Despite the interest subsidy, irrigators have
been assessed $7.1 billion in reimbursable costs out
of atotal of ailmost $17 billion in total reimbursable
costs and $21.8 billion in total construction costs
from 133 federal projects with an irrigation compo-
nent. Asof 1994, lessthan $1 billion had been
recovered from irrigators, and in only 14 of

133 projects have irrigators paid, or are scheduled to
pay, the full costs allocated to irrigation.

5 Two types of contracts are typically utilized to recoup
project costs associated with irrigation: repayment
contracts and water service contracts (Mecham and
Simon, 1995). A repayment contract, much like a
mortgage, assesses a fixed annual charge designed to
recover the investment of federal capital over a given time
period, normally 40 years. In these arrangements, an
additional annual fee is assessed to contractors based on
actual O&M costs, which can fluctuate based on water
deliveries and other factors. Water service contracts, on
the other hand, are delivery contracts extending up to 40
years that charge contractors a per-acre-foot fee based
on a calculation combining capital expenses and O&M
charges. These contracts also generally specify delivery
quantity obligations and terms of contract renewal.
Contracts are typically between the Secretary of the
Interior (acting through the Bureau of Reclamation) and
irrigation districts organized under state law. As of 1995,
the Bureau of Reclamation is a party to 865 repayment
contracts and 1,980 water service contracts.
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One reason that irrigation repayments rarely are
sufficient to cover the interest-free construction
obligationsis a policy known as irrigation assist-
ance, which derives from the practice of setting
contract rates based on an ability-to-pay calculation
that considerstrendsin farm income. Approxi-
mately three-fourths of all Reclamation projects
feature irrigation assistance. Increased charges are
assessed against other project purposes, primarily
hydropower generation to recover the difference.
Ability to pay pricing has been utilized since 1906,
reducing reimbursable costs to irrigation by 48 per-
cent (General Accounting Office, 1996). Another
significant subsidy can come from congressional
chargeoffs (i.e., statutes relieving specific irrigation
districts of financial commitments).

Calculations showing significant federal irrigation
water subsidies are typically based on a comparison
of contract payments versus actual delivery costs.
Even greater disparities are revealed if contract
payments are compared to two other values closely
associated with the economic efficiency concept:
market prices and opportunity costs. As areflection
of the marginal value of water in a particular use,
market prices are increasingly being advocated as a
desirable tool for guiding water allocation and
pricing decisions (e.g., Wahl, 1989). While
comparisons between cost-based and market-based
rates for federal water can be produced, this type of
comparison is most typically reserved for
discussions of federal hydropower subsidies, as
power generated at federal facilitiesis often sold at
levels far below market prices. For example, Driver
(1997) estimates that the rates charged by the
Western Area Power Administration (Western) over
the next 20 yearsin most regions will, in the
absence of fundamental reforms, be roughly half of
market rates, potentialy resulting in lost public
revenues of over $5.7 billion.

The second economic concept is opportunity costs.
A consideration of opportunity costs can raise the
value of federal water and power prices even higher,

as this concept suggests that these resources are best
valued by considering the economic return they
could generate if allocated to other types of uses.
To accurately determine and implement opportunity
cost pricing would require removing existing
barriers and transaction costs associated with water
and power reallocations and would require an
elimination of all subsidies distorting price signals.
Recent experimentation with increased water and
power marketing in the West suggests that
additional reformsin this direction will likely
discourage irrigation, while favoring M& | water
supply uses and many instream uses, including
power production, recreation, and environmental
restoration. Thiswould not only increase economic
efficiency, but would provide a strong incentive for
reduced water usage in the irrigation sector.
Achieving these efficiency benefits through the
reduction or elimination of irrigation subsidies,
however, would fundamentally undermine the
historic justification of the western reclamation
program and would negatively impact many farming
communities, suggesting that the true value of water
in the West can only partialy be understood by the
concept of pricing. It isthisissue of social value,
rather than the narrower concern of economic
subsidies, that must ultimately guide public policy
decisions.

Reclamation contractors and farmers are not the
only beneficiaries of subsidies. Urban consumers
have also benefited from utility pricing mechanisms
that often deliver water at average rather than mar-
ginal costs, so many users are not faced with the full
cost of their water use. Some utility managers have
long assumed that increases in price will not result
in lower use. Water was uniformly priced by block
rates rather than by marginal or incremental cost
pricing, which reflected the value of supplying the
last unit of the resource. Further, asis the case with
electric power, water rates for use at peak demands
should reflect the value of supplying that amount of
the resource at peak demand time.
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| mproving Water Use Efficiency
and Fish Passage

In 1997, the Bonneville Power Administration will fund $88 million in projectsin the Columbia
River basin to improve conditions for anadromous fish. The following project, implemented a
few years ago with other funding sources, illustrates how agencies can collaborate with
landowners to improve conditions for fish, while also enhancing their own water operations and
reducing costs.

At two farms along Oregon's John Day River, farmers were diverting water into privately owned
ditches viathree gravel "pushup" damsto irrigate 85 acres of alfalfa. Each diversion had afish
screen maintained by the Oregon Department of Fish and Wildlife. Several times each year, a
bulldozer was used to rebuild the diversion dams, a process which destabilized the channel and
added sediment to the river. Ditches and fishscreens had to be cleaned of sediment regularly
with abackhoe. Salmon had difficulty passing the diversion dams, and the landowners had
difficulty staying within their water rate and duty because of ditch losses and application
inefficiency.

A cooperative project between the landowners, the Grant County Soil and Water Conservation
Didtrict, the Oregon Water Resources Department, the U.S. Department of Agriculture Natural
Resources Conservation Service, and Reclamation was undertaken to replace the diversion
structures with three diesel pumps with modern fish screens, pumping water into a closed pipe
distribution system. The agencies provided approximately $90,000 in materials and services,
with the landowners contributing $2,400 for installation and agreeing to provide maintenance for
20 years.

The project appears to have been quite successful. Crop gains have been dramatic, up 1 ton per
acre, as water is now applied more efficiently. Ditch maintenance costs have decreased by about
$5,000 per year. Costs of operation are about $3,500 per year, with cost savings to all parties of
about $16,500 per year. Salmon passage is improved, and water turbidity has been reduced. #
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Water Marketing

Water may be transferred from an existing to a new
use, and this longstanding feature of prior appropri-
ation law, now often called "water marketing," is
emerging as a major supply augmentation strategy
for both urban and environmental uses. The chal-
lenge will be to encourage transfers consistent with
sustainable development. That is, transfers make
sense when they meet new demands and do not
impair either the hydrol ogic baselines necessary to
restore and sustain aquatic ecosystems or the rural
communities historically dependent on adequate
water supplies. Water rights are aienable property
rights, although water rights are different than rights
in land and other resources. In recent years, the
separation of water from land has been seen asa
way to reallocate water.’

There are constitutional limits, as yet undefined, to
using federal and state regulation to reallocate water
from new uses, but there are no federal or state
constitutional barriers to voluntary transfers. Water
marketing has emerged as a major reallocation
strategy in response to the new demands in certain
states.

Water marketing often responds to the challenges
presented by the potentially zero-sum nature of
water reallocations and the growing number of
parties at the decisionmaking table. Markets
promise greater economic efficiency, while avoiding
the environmental and economic controversies
associated with new water development. Marketing
is becoming an invaluable new tool in how the West
manages its limited resources.

Water markets also have costs, and markets can hide
social and political inequalities. By allowing the
market solely to decide the winners and losers of
water reallocations, exchanges may result in no

/ Many states permit water rights to be transferred
separately from land.

added public value once third-party impacts are
considered (National Research Council, 1992b).
While water markets may be a practical response to
the governance problem of gridlock, if improperly
structured or inadequately balanced with other
interests, they may actually exacerbate problems by
allowing water to flow exclusively toward money,
by damaging rural and other less influential
communities, and by undermining productive
agriculture.

Water marketing may take many forms besides
outright sales of water. For example, it may be tied
to conservation programs. Washington state has
legislation which seeks to encourage investment in
water conservation. Washington state first enacted
an experimental program for the Y akima River basin
to produce new water for environmental use and
irrigation through increased use efficiency. The
state is authorized to finance conservation projects
for water user organizations in the basin; in return,
the users must convey the conserved water to the
state (RCW 90.38.005). This program was extended
statewide in 1993. Trust rights (instream rights held
by the state) may be created for water saved by state
and federal conservation contracts. The right enjoys
the same priority as the original water right but is
inferior to the original water right unless the parties
agree otherwise (RCW 90.42.040(3)).

Transfers a'so may be temporary. Severa states use
water banks to allocate water in times of drought as
another route to tapping existing water rights.

While in any given year a water rightholder may
have excess water, the rule that an unused right may
be abandoned or forfeited creates incentives to
wastewater. Water banking seeks to counter the
"useit or loseit" rule by allowing temporary
transfers, which do not impair the underlying right,
to a"bank." Water banking was pioneered in Idaho
on the Snake River and adopted by California during
the drought of the late 1980s and early 1990s. In
early 1991, California was facing the fifth
consecutive year of drought, and major reservoir
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Water Transfers. The Large and the Small

Most observers of western water problems have
endorsed, to a greater or lesser degree, the use of
water transfers to address the growing water needs of
western cities, Native Americans, and the
environment. Water transfers, or marketing, allow
current holders of water rights (usually farmers or
irrigation districts) to sell or lease their water rights
to others, who usually put the water to usein a
different location for a different purpose. The water
"market" allows individuals to profit from these
transactions and allows water to move to more
valued economic uses (e.g., drinking water for cities)
or to needed environmental purposes. Often, public
interest groups or state agencies will acquire water
rights for instream flows, wildlife refuges, or other
environmental needs. Voluntary transfers are both
fair and efficient; existing water rightholders receive
the current monetary value of their water, and the
water is put to a higher valued use.

However, water is both a private and public resource,
and the impact of transfers on the stream system and
related lands and communities should be evaluated in
transfers. Western water laws do not fully reflect the
public or community value of water, and debates
continue about the wisdom of transferring water
from one location or purpose to another. Questions
arise about who should approve such transfers, what
types of consegquences should be considered, who
should be allowed to protest a transfer, who should
profit, and other issues.

Water transfers vary widely in their size, purpose,
and consequences. A small sampling of cases cannot
capture the complexity of the various issues
involved. However, the two cases sketched here
illustrate the range of effects and the challenge of
fashioning rules that can govern every size and shape
of transfer.

Buying Imperial Irrigation District Water For
Speculative Profit.—A few years ago, Ed and Lee
Bass, Texas oil and real estate billionaires, bought
large tracts of farmland in the Imperial Irrigation
District in Southern California. As reported by the
Wall Street Journal (1997a),

They were going to raise cattle. But it became
clear, soon enough, that the Basses' real interest
was in the perpetual federal water rights
conferred with the 40,000 acres they acquired.

Seen as a long-term arbitrage play, the strategy
goes something like this: Eventually, water
supplies for this area of vast urban sprawl and
water-hogging agriculture will grow tight;
those with the water and the right to sell any
surplus, stand to make megabucks.

According to the Journal, the Basses encouraged the
irrigation district to pool its surplus water, including
theirs, and sell it to the city of San Diego for prices
as much as 40 percent |ess than San Diego currently
pays the Metropolitan Water District.

Under the plan, the Imperial Irrigation District
farmers would switch to less water intensive crops
or implement other conservation measures and sell
the water that they now receive for approximately
$12.50 an acre-foot to San Diego for prices that start
at $200 an acre-foot and climb over time.

After receiving a great deal of media attention and
criticism for the potential "windfall" profits they
might receive, Lee and Ed Bass sold their land to
U.S. Filter Corporation for approximately $250 mil-
lion in corporation stock. U.S. Filter isthe world's
largest maker of water recycling and treatment
equipment. U.S. Filter Chairman, Richard J.
Heckmann, said, "Every place we look, thereis
rising demand for clean water, but the supply is not
getting bigger. We see tremendous opportunities to
make some money and do some good" (Wall Street
Journal, 1997b).

Acquiring Water for Stream Restoration. The
Oregon Water Trust is a nonprofit corporation
founded in 1993 to acquire consumptive water rights
from existing users and convert them to instream
flows. The Trust made its first acquisition of a
permanent water right for Sucker Creek, a tributary
of the lllinois River in the Rogue River basin in
southern Oregon. Sucker Creek provides important
spawning habitat for coho and chinook salmon but
can run dry for several miles during the summer due
toirrigation diversions. A property owner sold his
right to divert 0.16 cubic foot per second of Sucker
Creek flow to the Trust for $8,800. Although this
water right is small, it has a priority date of 1857
and can represent the difference between some flow
versus no flow in Sucker Creek during dry months
of theyear. #
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storage was at 54 percent of average. To meet the
gap between available supplies and demand, the
state created a drought water bank. Emergency
legislation was enacted to allow water suppliers

the authority to enter into contracts with the bank
and to provide that any temporary transfer would not
affect the supplier's water rights. The bank played a
major role in shifting water from agricultural to
urban uses and from seasonal crops to permanent
crops during the last years of the drought. (A recent
evaluation of the program concludes that it met the
objective of providing emergency supplies, but that
established procedures for the protection of third-
party interests were bypassed (Gray, 1994).)

Land fallowing, a temporary transfer policy for
increasing water supplies, isimplemented by
contract or agreement with growers or water
purveyors to purchase a quantity of water currently
used for irrigation; in exchange, the seller agreesto
reduce consumptive use by an equal amount. Land
fallowing may be temporary, idling land only when
needed, or permanent; the latter type of land
retirement would be necessary to provide a more
reliable supply of water regardless of water-year
conditions. Modified cropping is athird option for
increasing water supplies under the land fallowing
strategy. Under modified cropping, a crop with a
high water requirement is replaced with a crop using
less water, and the freed-up water useis available
for other uses. Land fallowing is an option being
examined as a means of satisfying the requirements
of Central Valley Project Improvement Actin
California (Reclamation, 1995).

Managing Shortages

The West is vulnerable to both short and long
periods of drought, which has been defined as a
"creeping phenomenon” which has no fixed
definition (Wilhite, 1997). Treering analysis
reveals that the West has experienced prolonged
droughts throughout its history, the most recent of

which, from 1986-92, severely affected California,
Nevada, and other parts of the West. A significant
challenge facing western water mangersis the
increasing vulnerability of society to prolonged
droughts. There are three reasons for this. First, as
the demand for relatively fixed water supplies
increases, future droughts can be expected to
produce greater impacts. Second, the projected
effects of global climate change may exacerbate
drought cycles because runoff may occur earlier in
the water year and evaporation rates may increase.
Third, we continue to treat drought as an emergency
rather than a systemic risk in arid areas.

Sustainable drought management requires that our
traditional response to drought—supply
augmentation—has to be supplemented by a variety
of risk-based strategies. We must realize that
drought is arecurrent feature of the climate of the
West. A sustainable drought policy should seek to
minimize the damages associated with prolonged,
severe droughts by inducing all sectors of water use
to take the responsibility to mitigate damages rather
than to rely on postdrought compensation.

Drought mitigation can take the form of both short-
and long-term responses. Urban water rationing and
modest cutsin irrigation deliveries (within the law
of prior appropriation and Reclamation's legal duties
to deliver project water to contractual beneficiaries)
may be sufficient for short-term droughts, but long-
term responses require users to decrease their
vulnerability to drought. Water users can be
induced to reduce their consumption by the
installation of cost-saving technologies, by
incentives which allow agricultural usersto capture
and resell al or a portion of any water saved, and by
water pricesthat better reflect the marginal cost of
providing the water. More drought-resistant
cropping patterns can be adopted, and improved
climate monitoring and risk communication
employed to allow users to take mitigation stepsin
anticipation of a drought.
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Chapter 3

Modifying Operation of Federal Water
Projects

In addition to increasing water supplies by
conservation, reuse, and other measures, new
supplies also may be made available by changesin
the operating patterns of reservoirs. Where
consistent with existing project purposes and
entitlements, changes in flow release and retention
patterns may make more water available when it is
needed. The environmental and, to alesser extent,
socia impacts of dams are a growing concern in the
West. Asarecent U.S. Geological Survey paper
observes:

.. .downstream effects of dams were of little
concern during the design and construction
of most dams in the United States.
Engineers knew that water releases would
erode the channel immediately downstream
from spillways and power plants; they
attempted to calculate the amount of scour
to protect the integrity of the dam and its
structures. Changes in fish populations
wer e often unanticipated or were not taken
serioudly. . . (Callier et a., 1996).

There are several proposals to restore aquatic
ecosystems by the removal of dams. A few small
dams may be removed in the future, but, in general,
ecosystem restoration will generally take place
within the framework of the existing infrastructure.
Dams have great potential to contribute to
ecosystem restoration because they are a source of
altered flows and, where power is generated,
restoration funds.

Several states see reoperation or management
modification of existing storage facilitiesas a
strategy for augmenting supplies. Modifying
operations to increase yield involves changesin
operating criteria, policies, and agreements that
allow greater amounts of water to be delivered to
water users, while at the same time meeting the

management objectives of protecting fish, wildlife,
and habitat and providing flood control. Most states
see reoperation activities as a means to increase the
efficiency of regulation and distribution of water
supplies. Examplesinclude increasing a reservoir's
yield at somewhat greater risk to carryover storage
from year to year and converting a single-purpose
flood control reservoir to a multipurpose facility,
including storage. The Amistad-Falcon Reservoir
system in Texas has increased water yield by
coordinating operations of system reservoirs to
reduce evaporation, capturing floodflows normally
lost as spills, and reducing streambank losses
(WSWC, 1997). In Colorado, the Front Range
Metropolitan Water Forum is formulating
cooperative approaches to coordinate and integrate
the operations of many existing but separate water
systems in the Denver metropolitan area. In
Oklahoma, allocation of storage and control of
reservoir operations to achieve the full potential of
river and reservoir regulation will be an increasingly
attractive water management option. At Broken
Bow Reservoir, the Oklahoma Water Resources
Board, Oklahoma State Department of Wildlife
Conservation, Southwest Power Administration, and
the Corps of Engineers entered into an interagency
memorandum of understanding that set temporary
conservation pool releases to enhance the down-
stream trout fishery (WSWC, 1997). In Oregon, the
Willamette Basin Reservoir Study will address
whether operational changes or modificationsin
storage allocation are solutions to meeting present
and future water resource needs in this basin.

Changes in wet weather reservoir spill management
(inflow forecasting) and operational spill manage-
ment (end-of-season storage levels) for flood control
purposes are options that could offer increased water
supply (Reclamation, 1995). A change in spring
target reservoir storage for Glen Canyon Dam and
Reservoir on the Colorado River from full capacity
to about 500,000 acre-feet below capacity was a
change in operation policy that
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resulted in improved operations, reduced the
likelihood of reservoir spills, and allowed for more
beneficial use of the water supply.

Dams can contribute to ecosystem restoration
through reoperation. Reoperation can provide more
environmentally sustainable patterns that mimic
features of the natural hydrograph. The recent
reoperation of Glen Canyon Dam is an example of
the potential to revise operating procedures to
produce more environmentally sustainable flow
patterns. When Glen Canyon Dam was constructed,
it eliminated the natural variation in flow that had
sustained the canyon ecosystem (generally, annual
floods are an integral part of the natural equilibrium
of all river systems because flood cycles "are
necessary for maintaining channels and replenishing
bankside sediments and nutrients") (NRC, 1987).
Following completion of Glen Canyon Dam, Grand
Canyon beaches eroded, endemic fish were
jeopardized by the substitution of colder, clear water
for the warm, more turbid natural flow regime, and
rafting trips were subjected to pulsating flows from
the daily power release cycle. In 1982, Reclamation
and Western Area Power Administration began to
collect information about these changes (NRC,
1987; 1991) and agreed to conduct an environmental
impact statement (EIS) study of the dam's operations
(Interior, 1995).2

The Grand Canyon Protection Act requires that the
Secretary of the Interior operate the dam in a manner
consistent with the "Law of the River" and the
Endangered Species Act, and "mitigate adverse
impacts to, and improve the values for which the
Grand Canyon Nationa Park and the Glen Canyon
National Recreation Area were established,
including, but not limited to natural and cultural
resources and visitor use." The act aso directed
that a new cost allocation be performed for the
project if significant changes in dam operations were

8 The triggering event was the decision to upwind the
dam's generators.

implemented, under the principle that, while new
environmental and recreation needs might require
some reduction in project hydropower benefits,
those who were financially dependent upon
hydropower revenues should not bear the full
economic burden of reoperation. The Operation of
Glen Canyon Dam Final Environmental Impact
Satement was filed in 1995, and a new operating
regime was subsequently adopted for the dam. The
new plan included limits on fluctuations in daily
flow, maximum and minimum flows, and an
adaptive management framework.

As part of the adaptive management approach, in
1996 Reclamation released high flows from the dam
for aperiod of 7 days (at the cost of some peaking
power revenues). Thirty-four scientific studies were
performed before, during, and after these test flows
to determine the ability of a managed high flow to
rebuild critical sediment deposits for beaches and
backwater habitat for endangered fish. The experi-
mental flows illustrated that system management
does not necessarily require afundamental change in
reservoir operations, and thus reoperation may not
be inconsistent with entitlements.

Decision-Relevant Science

The Glen Canyon Dam flow experiment illustrates
the need for science-based resource management
decisions. Adaptive management must be
supported by science, but we need more focused and
integrated research. Water resources management
has generally been supported by good science, but
the research missions of government agencies are
not well adapted to produce the science needed to
make informed aguatic restoration decisions. Too
often, we spend millions of dollars on science that
cannot be applied to make the necessary regulatory
decisions. The Sacramento-San Joaquin River basin
study reported a familiar problem: millions of
dollars have been spent on numerous projects that
study elements of the ecosystem, but the research
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AgriMet—An Automated Weather Monitoring System
for Irrigation Water Management

In an effort to improve irrigation water management in the Pacific Northwest, the Bureau of
Reclamation operates a network of automated agricultural weather data collection stations called
AgriMet that provides information for modeling crop water use during the growing season.

AgriMet's more than 45 automated stations collect meteorological data required to model crop
water use, including solar radiation, air temperature, relative humidity, and windspeed. These
parameters are sent by satellite to a ground receiving station in Boise, |daho, where automated
crop water use models are run daily to translate local climate data into daily evapotranspiration
information for crops grown at each station.

The crop water use information is published daily in newspapers throughout the region and is
integrated into various onfarm technical assistance programs throughout the Pacific Northwest
by local agricultural consultants, the Cooperative Extension Service, and the USDA Natural
Resources Conservation Service. Reclamation also maintains a dial-up computer system
accessed by more than 200 registered users for daily crop water use and related agricultural
information. AgriMet information is available over the Internet at: http://www.pn.usbr.gov/
agrimet and was accessed nearly 1,000 times per week during the 1997 growing season. Use of
AgriMet information is resulting in irrigation water application savings. Various agricultural
consultants have reported water and power savings ranging from 15 to 50 percent from client
bases ranging from 4,000 to 150,000 acres. In some locations, this reduction resulted in real
savings of $9 per acre in pumping costs. #

—Peter L. Palmer, AgriMet Program Coordinator
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has not been integrated. Thus, scientists cannot
answer questions that are basic to making
sustainable use decisions.

M odern resource management requires the increased
production of "regulatory science." Regulatory
science is scientific research directed to providing
useful information for regulators facing specific
choices, rather than to pursuing knowledge for its
own sake. The Department of the Interior's proposal
to create a National Biological Survey illustrated the
focused and law-driven nature of regulatory science.
A National Research Council report endorsing the
proposed National Biological Survey concluded that
"one of the most important uses of the scientific
information gathered by the Nationa Partnership
[for the Biological Survey] will be to assist
decisionmakers in addressing existing biological
resource issues and anticipating future ones' (NRC,
1993). We need integrated, long-term research
projects to answer specific regulatory questions.
Management strategies should change and adapt in
response to new scientific information. A recent
National Research Council National Academy of
Sciences study captures the essence of adaptive
management:

Adaptive planning and management involve a
decisionmaking process based on trial, moni-
toring, and feedback. Rather than developing a
fixed goal and an inflexible plan to achieve the
goal, adaptive management recognizes the im-
perfect knowledge of interdependencies existing
within and among natural and social systems,
which requires plans to be modified as technical
knowledge improves. . . (NRC, 1992a).

A new applied science, conservation biology, is
being developed to provide the information to
protect ecosystems from human impacts and to
manage them adaptively (Soule and Wilcox, 1980).
Conservation biology seeks to develop scientific
standards that can be applied to regulatory criteria
and then to devel op on-the-ground management

strategies to meet the standard (Noss and
Copperrider, 1994). For example, endangered
species protection first requires the determination of
an "effective population size" for species viability.
After this population is calculated, a habitat reserve
system must be designed (that preservesthe
species), taking into account existing land use
patterns and uses. Existing laws and the politics of
endangered species protection require only that
minimum necessary habitats be preserved. Not
surprisingly, conservation biology is concerned with
the relationship between species extinction and
habitat fragmentation (Wilcox and Murphy, 1985).°
The basic objective is to manage nature to mimic
natural systems (Soule and Wilcox, 1980).

Hydropower

The Glen Canyon Dam studies illustrate the way
that hydropower generation shapes the operation of
dams. The many conflicts on the Columbia River
between hydropower production and recovery of
salmon populations are al'so well known.
Hydropower, especially the future of hydropower in
the federal system, is an important issue because of
the substantial benefits produced, the impact of
hydropower on system operations, and the key role
that hydropower revenues play, helping to fund
project investment as well as funding for restoration
of the aguatic habitat. For example, power revenues
from Glen Canyon Dam provided tens of millions of
dollars for the Glen Canyon environmental studies.
Similarly, the Bonneville Power Administration
(BPA) contributes over $400 million annually from
its revenues toward salmon restoration in the
Columbia basin.

Inits 1973 report, the National Water Commission
did not analyze hydropower issues. Nearly a quarter
of a century ago, hydropower was viewed as a
relatively benign source of inexpensive power.

 Provides a good short review of the early literature.
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The Artificial Glen Canyon Flood of 1996

Reclamation built and operates Glen Canyon Dam. Since its completion, questions concerning
its effects upon the Grand Canyon and Colorado River have been raised. Reclamation, in
cooperation with a number of other agencies, states, and tribes, examined operationsin an
environmental impact statement (EIS) and concluded that dam operations should change to
support a number of objectives, including canyon habitat, fisheries, and endangered species
management. To support these goal's, adaptive management would be applied to the operations
and the results monitored.

Creating an artificial flood to mimic natural spring floodflows was proposed to meet operations
objectives. Reclamation—working with other agencies such as the National Park Service, the
Fish and Wildlife Service, and various states and | ndian tribes—schedul ed and released such an
artificial flood in April 1996. A monitoring program was established to determine if the flood
supported the EIS objectives.

The flood tested various hypotheses concerning effects of high flows upon the Grand Canyon
ecosystem. Flood effects were closely monitored to test the results against the EIS objectives
including increasing sand deposition above the "normal™ waterline, flushing non-native fishes,
rejuvenating backwater habitats, and protecting existing endangered species, cultural resources,
and the existing trout fishery.

Monitoring indicated that considerable numbers and areas of new sandbars were devel oped by
the high flows, and, despite some erosion, a significant number remained at the end of the
summer.

The test flows appeared to flush non-native species from parts of the system. However, this
seemed to be a short-term effect, and the numbers of non-native species generally rebounded
quickly. Some species (the fathead minnow, for example) even appeared to increase in some
aress.

Backwater areas also showed mixed results. In severa reaches, the backwater areas that
remained after the flood were generally larger than before the flood, but fewer in number. Other
important existing resources, including cultural resources, endangered species, and trout, were
not significantly adversely impacted.

Overal, the test flood demonstrated the effectiveness of testing management options in the real
world. Thetest did not support all of the objectives of the EIS, which isto be expected when
attempting to manage any natural system. It did, however, demonstrate the utility of adaptive
management and the need to continue to experiment and test management theories. #
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Use of Adaptive Management by
Federal Resource Agencies

Adaptive management is a process of managing toward defined goals in the face of uncertainty.
In many ways, this is the essence of managing natural systems. Adaptive management
acknowledges that we do not understand al the consequences of our actions and that any attempt
to manage a natural system will produce some unexpected results. Adaptive management
depends upon carefully monitoring the effects of management actions on the environment, and
then using that information to both refine our understanding of the system and to adjust our
management plan. The careful setting of long-term goals separates adaptive resources
management from management that smply reacts to changing situations. Adaptive management
requires along-term commitment to assess the effects of a management strategy before
modifying it to move closer to the goals.

Adaptive management is currently a popular ideain natural resources management. Various
texts have described how the process of adaptive assessment and management can help resolve
controversia issues and conflicting management directives (Holling, 1978).

Despite widespread enthusiasm for adaptive management within the federal government, it is
hard to find examples in western water resources management where adaptive management has
been utilized over several management cycles. Many federal agencies are initiating adaptive
management programs, but none has applied formal adaptive management long enough to test
the concept in the real world of interest groups, politics, changing budgets, and changing
environmental conditions.

Some starts are being made. The Northwest Forest Management Agreement is putting logging
and forest management plans in place and monitoring their effect on the population of spotted
owls, along with other indicators of watershed health. As discussed earlier, Reclamation is
initiating a formal adaptive management approach at Glen Canyon Dam.

Some of the longest running examples of adaptive management of natural resources are the big
game management programs in the various states. For example, in Colorado, the Wildlife
Commission has for years undertaken experimental management programs and monitored their
effects on game species. To increase the number of mature bull elk and buck mule deer, the
Wildlife Commission instituted an experimental antler point restriction for all hunting seasons.
Monitoring herd composition for several years indicated that restrictions for elk increased the
number of mature bulls, but that the number of mature buck mule deer actually seemed to
decline. Asaresult, the antler point restrictions on buck mule deer were removed.

(See "Adaptive Management,” next page)
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Adaptive Management (continued)

John Volkman, in his report to the Western Water Policy Review Advisory Commission, has
highlighted some of the difficulties of applying adaptive management to riversin the West
(Volkman, 1997). Firgt, trying to experiment in such a complex managed system is
fundamentally difficult, if not impossible, because few controls are available and because the
impacts of management actions are likely to be less than naturally occurring fluctuations.
Correlating observed changes in the system with management actions will be difficult.

Second, it is difficult to support real world funding for an effort where the results are unknown
and where long-term monitoring is required to determine a program's efficacy. While this
uncertainty exists for management of all natural systems, historically, federal agencies have
preferred to make predictions of a project's effects in a planning report, assume the predictions
are correct, and then implement the project. Rarely are any significant resources spent on testing
the predictions, partly because there are other uses for the funds and partly because agencies may
not want predictions proven false. As conditions and political priorities change, it is difficult to
maintain budgets for long-term monitoring.

Despite these challenges, adaptive management has potential to help meet the needs of the real
world, where our knowledge is limited but action must be taken. Perhaps the best that can be
said about adaptive management is that (to paraphrase Winston Churchill), "Adaptive
management is the worst way to manage, except for al the others." #
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Compared to other water and power issues,
hydropower was not perceived as a problem.

Perceptions have changed since 1973. Managers of
dams have to balance the competing multiple uses of
the projects—a task which is becoming increasingly
complex. Although most existing Federal Energy
Regulatory Commission (FERC) licensed projects
were permitted in an earlier erawithout regard for
environmental mitigation, FERC is now expressly
required to give equal consideration to other uses of
the water.

FERC regulates construction and operation of most
of the nonfederal hydropower capacity—roughly
20,000 megawatts (MW). In 1986, the Congress
enacted legidation expressly requiring FERC to give
"egual consideration” to the purposes of energy
conservation and the protection and enhancement of
fish and wildlife, among others, when it issues
licenses for new dams or relicenses existing facili-
ties. FERC isalso required to include other federa
agency requirementsin licenses and to consider
requirements of environmental laws enacted or
amended since 1973. Approximately two-thirds of
the licenses for nonfedera hydropower capacity in
the West expire between 1997 and 2010, thereby
creating the obligation to place environmental
conditions on the operations of these facilities. Itis
likely that the owners and operators of the
nonfederal facilities will strongly oppose additional
conditions on their licenses and will argue that such
requirements will impair their ability to operatein a
more competitive, deregulated market.

Balancing competing demands for water, increased
knowledge about aquatic ecosystems, lega
reguirements to protect natural resources, changing
public values, and the potential restructuring of the
utility industry all pose daunting new challenges for
water, power, and natural resource managers. A
report to the Commission identifies some of the
policy questions that hydropower managers face
today (Driver, 1997):

Asthe electric utility industry is restructured,
what are the impacts on the federal hydropower
facilities if they are exposed to a competitive
environment? To the extent that aquatic
ecosystem protection and restoration activities
are currently financed, in part, by revenues
generated at federal dams, what are the likely
consequences for these activities if those
facilities have to become competitive in the

mar ketplace?

How will the ability of the federal agenciesto
manage rivers to meet changing public demands
(such asfor recreation) and to restore aquatic
ecosystems be affected?

If federal hydropower facilities are privatized,
in whole or in part, how can the multiple
purposes—irrigation, municipal and industrial
water, recreation, fish recovery, and so forth—
of these projects be protected? How will
ongoing or future mitigation be met, if at all?
Who will make the "trade-offs" among the
competing demands for water and power, under
what conditions and constraints?

These questions and many others are currently being
debated in the Congress and in state legislatures. It
is unclear how these issues will be resolved or even
how deregulation or privatization will affect the
federal projects. Unless great careis taken, the con-
sequences, intended or unintended, could be signi-
ficant for aquatic ecosystems specifically and for the
management of western water resources generally.

Power Marketing Administrations (PMAS)

Federal hydropower facilities in the western United
States are constructed and operated by Reclamation,
the Corps, and BPA. The 10 largest damsin the
United States are in the West. Seven of the 10 dams
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were constructed by Reclamation and the Corps.
Fifty-five percent of the total hydropower capacity
in the West comes from federal dams.

Power is marketed and transmitted mostly by the
BPA and Western Area Power Administration.

BPA markets power from 29 federal hydropower
dams with a capacity of about 20,000 MW, provid-
ing about 40 percent of the firm power in the Pacific
Northwest. Western markets power from 55 federa
hydropower plants with about 10,000 MW of

capacity.

Some observers believe that PMAS are attractive and
vulnerable targets for defederalization. For
example, BPA is under financial stress at this
time—in large part due to its obligation to retire its
nuclear powerplant debt. Its rates, once a bargain,
are somewhat above the cost of aternative power
supplies. The salmon recovery efforts cost BPA
about $400 million ayear. An additiona concern
for BPA isthat many of its power contracts expire
in 2001; if these contracts are not renewed, BPA's
financial situation will become more acute. The
region’'s governors, following a major review of the
system, suggested breaking BPA into two entities—
onefor transmission and one for hydropower
generation and marketing. The governors review
was, in effect, an effort to head off the efforts to
privatize BPA.

Western's situation is different. It islessfinancially
precarious, and its contracts begin to expire, on a
staggered basis, in 2000. But, as with BPA, some
investor-owned utilities and others see the value of
the hydropower generated at the large dams as
enticing targets for privatization.

The Congress has considered privatizing the PMASs
(particularly in the past 3 years) (see next section for
more on the privatization asit appliesto all federa
water facilities). A variety of reasons are given by
proponents of privatization, ranging from the

argument that private industry can do the job better
to deficit reduction, but initiatives for privatization
have falled so far.

In the report to the Commission mentioned earlier in
this section, Driver reaches the following
conclusions and questions about the federal and
federally licensed hydropower system:

A. Hydropower makes a significant
contribution to power suppliesin the West,
especially in the Pacific Northwest where it
provides about two-thirds of that region's
generation capacity. Policies adopted for
hydropower can have far-ranging effects on
the region's economy and environment.

B. Restructuring does not really threaten the
viability of western hydropower, even if
hydropower pays its share of environmental
costs, except where hydropower sales have
been asked to recover costs unrelated to
hydropower, in particular, nuclear power
plant costs.

C. The sales of hydropower by Western are
worth billions of dollars when measured
against the alternatives available in the
western grid. This value now flows almost
exclusively to preference power users.
Should some of this value flow to achieve
other goals, say deficit reduction or
environmental mitigation?

D. Adistant federal agency, the FERC, will be
making many of the trade-offs between
energy and environmental policies on
western riversin the next ten to fifteen
years, especially in the Pacific Northwest.
Isthis appropriate?

E. Interestin privatization of the power
mar keting agencies (a.k.a. defederalization)
has cooled some since 1995, but it will not
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The Shasta Dam Temperature Control
Device: A New Method for Improving River
Conditions for Salmon

Shasta Reservoir, located at the north end of California's Central Valley, isthe largest reservoir
in California, storing 4.5 maf of water for agricultural and urban uses. Reclamation's Shasta
Dam, along with other dams in northern California, has restricted the range of native salmon
which use the upper reaches of the riversto spawn. This makes the 55 miles of prime salmon
spawning habitat below Shasta Dam even more critical to survival of the species. 1n 1969,
nearly 117,000 salmon made the journey to the upper Sacramento River. However, sdlmon
tolerate only a narrow range of water temperature, especially when young. If water temperatures
rise above 57.6 °F, they begin to die. The temperature of the water released from the dam rises
during the summer and fall when the reservoir warms. In the 1976 and 1977 drought, thousands
of salmon died when water levels reached 62 °F. The winter-run chinook was declared a federal
endangered speciesin 1989 ;and in the last 3 years, only 2,000 returning adults were counted
(New York Times, 1996).

Water from the dam is normally released through the hydroel ectric plant, whose intakes are not
deep enough in the lake to reach the coldest waters. In 1987, Reclamation began releasing water
in summer and fall from deeper in the reservoir, which improved downstream conditions for the
salmon but required bypassing the powerplant and foregoing electricity production.

In 1989, Reclamation began researching and designing a multilevel intake structure that could
take water from many levels in the lake, allowing the temperature of the releases to be closely
controlled without bypassing the powerplant. In 1992, the Congress passed the Central Valley
Project Improvement Act, which authorized funds for the temperature control device. Twenty-
five percent will be paid by the state of California and 37 percent by water and power customers.
Construction began in January 1995, and the 250-foot-tall, $80-million device was completed in
February 1997 (Reclamation, 1997a).

The temperature control device is an example of the potential flexibility that exists to improve
the operations of dams and reservoirs to more closely mimic natural conditions. In this case, the
technological fix is quite expensive but was made politically feasible by the legally protected
status of the salmon and the desire to maintain the dam's financially important powerplant
operations. #
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likely disappear. The two main issues
raised by defederalization are: Who gets
the value of the hydropower systems, as
measured by the difference between their
cost and the price of power on the open
market? And what is the impact on the
environment?

F. Federal hydropower's debt to the
U.S Treasury is substantial and
increasing. And it appears that neither
Western nor BPA is making the taxpayer
whole. In particular, the American
taxpayer is subsidizing power users
because neither Western nor BPA is yet
repaying irrigation debt in any substantial
amounts, contrary to popular perception.
Will this arrangement be altered by
Congress? Should it be?™

In sum, there are large decisions to make about
western hydropower in the years to come, involving
difficult tradeoffs and large impacts on the region.
In our view, this requires that the public, politicians,
and others beyond the inside players learn the issues
and stay involved and that appropriate forums
remain available for this involvement.

10 with respect to the conclusion that taxpayers subsidize
the Bonneville Power Administration, BPA contends there
is a larger context that must be kept in mind. BPA repays
some $850 million to U.S. taxpayers each year. In 1997,
the agency had refinanced over $7 billion in debt to the
U.S. Treasury at existing market interest rates. It has
provided, in addition, a $100 million one-time payment to
the taxpayer and over $300 million in additional credits to
the U.S. Treasury. The ratepayers of the Pacific
Northwest have now paid off entirely the government's
original investment in Bonneville and Grand Coulee
Dams. The federal government retains ownership of the
dams, which will continue to produce value well into the
next century. Despite the fact that some old loans
prepaid by Bonneville were below market interest rates at
the direction of Congress, the arrangement whereby
ratepayers paid the federal government's capital
investments, including interest, has significant benefit to
the federal taxpayer.

Privatization of Federal Water Facilities

In 1993, Vice President Al Gore initiated the
National Performance Review (NPR) with the
overall objective of making government work better
at lesscost. As part of the second phase of the NPR
(REGO I1), Reclamation implemented a program to
voluntarily "transfer title of facilities that could be
efficiently and effectively managed by nonfedera
entities and that are not identified as having national
importance (Reclamation, 1997a)." To carry out
this program, Reclamation developed policy
guidance, Framework for the Transfer of Title for
the transfer of title to "uncomplicated projects.” The
framework appliesto transfer situations in which
outstanding issues and the concerns of the various
stakeholders can be readily resolved. It isnot
Reclamation's intention to transfer large,
multipurpose projects, or power generating facilities
at thistime.

The framework sets forth six criteria which must be
met before any project is transferred, as well as
additional guidance which applies to the transfer and
establishes the valuation of the assets to be
transferred. The six criteriaare:

(1) Thefederal Treasury, and thereby the
taxpayer's financial interest, must be
protected.

(2) There must be compliance with all
applicable state and federal laws.

(3) Interstate compacts and agreements must be
protected.

(4) The Secretary of the Interior's Native
American trust responsibilities must be met.

5) Treaty obligations and international
y g
agreements must be fulfilled.

(6) The public aspects of the project must be
protected.
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Since the policy was announced in August 1995,
Reclamation estimates that approximately

60 districts, out of 592 water districts (involving
191 operating projects), have expressed varying
degrees of interest in taking title. In August 1997,
Reclamation estimated that serious discussions were
taking place with approximately a dozen districts,
but no transfers under the Framework policy have
taken place for avariety of reasons, including the
concerns of potential transferees about assuming
liability for facilities and complying with National
Environmental Policy Act and other environmental
laws, involvement of the public in the title transfer
process, and disputes over the valuation of projects.

Moreover, potential transferees have attempted to
bypass the Framework process by requesting the
Congress to either authorize or direct the sale of a
particular project. The Administration, environ-
mental organizations, and in some instances, other
affected stakeholders have opposed these attempts to
legidatively mandate transfers, in part because many
of the bills have waived environmental laws.

The sale of federa facilities to nonfederal owners
presents significant challenges to federal agencies,
water and power users, other interested parties, and
managers of natural resources. The key challengeis
to establish priorities among the competing interests.
Who are the winners and who are the losers?
Ultimately, who will make the decisions concerning
management of the water resources and under what
conditions?

| mproving the Mechanisms of
Governance

For many decades, scholars have been arguing that
completely and efficiently addressing water and
other natural resource areas requires focusing greater
attention on institutional arrangements. The
processes by which humans manage their
interactions with each other and with the natural

world have a profound impact on how water
problems originate. Water problems are ultimately
human problems, resulting from the interaction of
the physical environment with the demands and
rules imposed by human institutions (Lord, 1984;
Mann, 1993). Only recently has this reality become
widely understood and embraced. Asaresult,
nonstructural institutional remedies such as demand
management (for addressing water and power
shortages) and flood plain zoning are increasingly
accepted as practical complements to—and often
alternatives to—a continued reliance on problem-
solving efforts based on further manipulating the
physical landscape.

The main challenge to improving decisionmaking
and reducing conflict isto find new basin and water-
shed governance structures that avoid many of the
past pitfallsin institutional design. Thiswill not be
easy, because the history of past efforts to achieve
comprehensive, multiple-objective river basin and
watershed management is not encouraging. None-
theless, the lesson that basins should be managed
along hydrologic units remains clear. Asa 1992
National Academy of Sciences study concluded:

The focus during the early years of this
century on the river basin as a unit of
planning needs to be reinvented with new
goals and new approaches to make it work
mor e effectively than it did in the past
(NRC, 1992b).

While myriad institutional problems exist, two main
questions were addressed by the Commission:

1. What isthe most useful federa -state
relationship to address water management
problems, especially at the regional and
river basin level? (Thisis sometimes
referred to as the question of natura
resources federalism.)
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More Efficient Funding of
Federal Powerplant Repairs

Reclamation operates several hydroelectric powerplants in the Pacific Northwest, and BPA
markets the electricity generated these projects. Repair and maintenance costs for the facilities
have been funded through the federal budget process and then repaid a year later by BPA.

Because federal appropriations are uncertain from year to year, the agencies were concerned that
there was potential to compromise the long-term reliability of the power system. Employees
from both agencies explored creative alternatives to the federal budget process with the
objectives of securing the longer-term budget certainty, reducing red tape, increasing
management flexibility, and providing costs savings for the ratepayers. The result was the direct
funding agreement, executed December 11, 1996, which enables BPA to fund directly those
annual operation and maintenance costs of Reclamation power facilities from its power
marketing revenues.

The agreement removes approximately $36 million from the federal budget process annually and
allows BPA and Reclamation to determine the amount and timing of funds that will ensure the
facilities are efficiently operated, repaired, and maintained. In essence, this agreement allows
Reclamation to operate "corporately,” with budgets driven by the business needs of the two
agencies, rather than by the budget process and schedule of Congress. The agreement covers a
10-year period beginning October 1, 1996, and can be renewed indefinitely.

A joint operating committee, composed of representatives from both agencies, will review
budgets and program expenditures, measure performance, and determine the level of
performance incentives to be provided if Reclamation successfully achieves the performance
objectives of each annual power budget.

Unfortunately, this funding mechanism is limited to the Pacific Northwest because the budget
authority used is exclusive to BPA. Western, which markets Reclamation and Corps power in
other regions, lacks similar authority to enter into direct maintenance funding arrangements. #
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2. What institutional arrangements can
promote effective, inclusive decisionmaking
at the local level?

The Changing Federal-State
Relationship

The allocation of governance responsibilitiesin
western water resources between the federal and
state governments has always been somewhat
problematic, frustrating, and fractious. Strong
federal rolesin multipurpose water devel opment,
management, and, more recently, environmental
regulation have evolved in a policy environment
which simultaneously stresses state administration
of water alocations under a system of privately held
water rights. The western states began to determine
their own approach to water allocation before the
federal government began financing reclamation
projects and constructing multiple purpose
reservoirs. A new round of tensions has been
created by the overlay of federal environmental
protection mandates.

We have seen three models of federal-state relations:
(1) federa supremacy, (2) federal preemption, and
(3) a presumption of shared authority. The federal
supremacy model displaces state law with the
exercise of federal congtitutional authority. Federal
Indian reserved rights are an example of this model.
Federal preemption occurs when the Congress
implicitly or expressly exercises its constitutional
authority and decides to displace state law. With
some exceptions, FERC's authority to license dams
has been interpreted by the Supreme Court to
preempt inconsistent state laws.

Traditionally, the western states have resisted
assertions of federal authority because state
allocation primacy was displaced. The basic
constitutional argument is that the federal
government separated all water from public lands
and thus ceded to the states the complete power to

allocate and manage water. In the famous
California Oregon Power v. Beaver Portland
Cement Co. decision in 1935, the Supreme Court
gave constitutional stature to a history of deference
to state water law and policy and provided the
constitutional foundation of the primacy of state
water law because the decision protects the rights of
the states to choose their own allocation systems and
to define property rights presumptively eligible for
constitutional protection. However, the decision
does not immunize the states from the exercise of all
federal power relating to water. Prior and
subsequent decisions excepted tribal and non-Indian
federal reserved water rights from the severance, and
states now generally recognize the federa
government's power to manage water resources for
federal objectives. Asthe Colorado Supreme Court
said in 1983:

Federal statutes, asinterpreted by the United
Sates Supreme Court, recognize Colorado's
authority to adopt its own system for the use of
all waters within the state in accordance with
the needs of its citizens, subject to the prohibi-
tions against interference with federal reserved
rights, with interstate commerce, and with the
navigability of any navigable waters (Colorado
Department of Natural Resourcesv. South-
western Colorado Water Conservation District).

In summary, while California Oregon Power
continues to be the constitutional foundation of
western water law, it does not require that the
federal government always defer to state law.
California Oregon Power requires federal protection
of vested rights, but it does not limit the federal
government's supreme power to manage resourcesin
ways that conflict with allocations established under
state law.

The deference policy worked reasonably well for
reclamation programs. The federal government was
limited to the assertion of major palicies, such as
acreage limitation laws, and otherwise the states
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could control the allocation of water for
Reclamation projects. The deference policy does
not work as well for the management challenges that
today's western water managers face because many
of the major management challenges involve
environmental protection. The Clean Water Act, the
Endangered Species Act, and the 1986 Federal
Power Act Amendments impose national
environmental protection mandates on both federal
and state water managers. They do not reflect the
tradition of deference to state law, and the Congress
gave little thought to the impact of these programs
on water management in their enactment.

Deference does not excuse the states from
compliance with these federal regulatory programs,
and thus there is a need to understand the reach and
limits of the Supreme Court's presumption of
deference to state water law to accurately under-
stand the evolving federal role. Thisis both the
legal and political reality of western water manage-
ment. While the federal environmental |aws do not
seek to displace directly state law (as the federa
government occasionally did under the Reclamation
Act of 1902 and the Federal Power Act), they
overlay water rights regimes. In other words, these
laws leave state allocation primacy in place but
impose additional duties on state water rightholders.
Sustainable water resource management would
perhaps be better served if both the federal govern-
ment and the states recognized that each has mgjor,
but nonexclusive, management roles, and that the
issue is how this mutual authority can be directed
through new governance institutions to ensure the
sustainability of our river basins and watersheds.
Thus, with the notable exception of environmental
regulation, federal primacy in many areas of water
development and management is giving way to a
greater state and nongovernmental role. Contem-
porary resource management requires multijurisdic-
tional cooperation because no one political jurisdic-
tion can implement the necessary plans and policies,
and the growing interest in federal budget deficit
reduction is likely to accelerate these trends.

Agency Jurisdictions

The changing allocation of roles among the branches
of government has been as significant as the
state/federal shift. Most of the federal agencies with
significant water and land management
responsibilitiesin the West emerged in an age in
which agencies (in all subject matters) were looked
to asimpartial, scientific decisionmakers, a concept
underlying much of the progressive conservation era
(circa1890-1920) (Hays, 1989). Over time, this
idea has lost popular support as agencies have
increasingly become characterized—sometimes
unfairly—as interest groups pursuing agendas of
bureaucratic status and growth, responsive only to
narrow constituencies seeking federal support for
their interest. In anational context, this governance
phenomenon is regarded as part of the larger trend
of "interest group liberalism" (Lowi, 1979). Inthe
water resources realm, this changing perception of
agencies primarily grew out of our national
experience with water development "iron
triangles’—policy subsystems of federal agencies,
key congressional committees, and local interest
groups organized to promote particular water
projects (McCool, 1994). Asthe environmental and
economic costs of this mode of decisionmaking
became more widely understood, and as growing
populations placed new and diverse demands on
limited natural resources, an era of environmental
activism was born, the iron triangles began to
weaken, and natural resource agencies increasingly
found their actions subject to judicial review. The
water resources subject area featuring the greatest
growth in judicial involvement has been the
intersection of water quality and quantity
management, which has historically been viewed as
distinct activities (Dinar and Loehman, 1995). As
water management issues become increasingly
multifaceted, this fragmentation of modern
governance arrangements is becoming more
problematic.
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The enhanced role of the judiciary in issues of water
development and management has been
accompanied by an enhanced role for environmental
activists, Indian tribes, and other parties previously
excluded from water decisionmaking systems. After
decades of crafting policy in relatively closed and
narrowly focused policy arenas, major issuesin the
water resources realm are now considered in
processes that are increasingly open to diverse
interests and viewpoints (Ingram, 1990). While
certainly desirable from a normative standpoint, this
change in our processes of governance has made it
increasingly difficult to make decisions, as more and
more parties come to the decisionmaking table
seeking an increasingly diverse set of benefits from
[imited western water resources.

Collectively, the inclusion of diverse interests has
made the politics of water much more complex.
Federal subsidies and the exclusion of divergent
interests during the water development era made it
relatively easy to craft positive-sum solutions while,
in contrast, open processes and the increasingly

reall ocative nature of modern water issues
frequently gives these conflicts a zero-sum quality
(Lord, 1979; Ingram, 1990)."* At least two
significant trends have emerged from greater
inclusion in water development. First, the incentive
for congressional involvement in water disputesis
lessened. Disputes that are not clearly resolved by
congressional policy choices end up in the courts,
further shifting power in the intergovernmental
system toward the judicial arena (even thoughiitis

1 In a zero-sum solution, benefits to one party come at
the expense of another. Technically, a positive-sum
solution is one in which the benefits to all parties exceed
the costs to all parties. In such a situation, some
individual parties may actually incur more costs than
benefits, although the net result for all parties viewed
collectively is to benefit. From a political standpoint, the
primary concern is normally to ensure that all
participating parties receive either net benefits or no
change in their condition, a special subset of positive-
sum solutions known as Pareto optimal solutions.

often difficult for courts to consider scientifically
complex proposals that influence, and are influenced
by, other projects and resource management
concerns) (Goldfarb, 1993). Second, agrowing
number of parties involved in decisionmaking have
the legal and political resources to influence
policymaking efforts, resulting in an increasingly
large number of interests with the power to veto, or
at least impede, proposed actions. The simultaneous
growth in the number of parties with veto power,
considered along with the growing difficulty in
crafting positive-sum solutions and the largely
unmet need to address the interrel ationships among
resource issues, means that the act of making
essential decisions—the primary purpose of all
mechanisms for governance—is more difficult than
ever. Theresult isgridlock.

Collaborative Decisionmaking to Help
Break the Gridlock

The gridlock, fragmentation, and related deficiencies
in the mechanisms of resource governance have
spawned interest in institutional reform. The use of
collaborative groups, such as watershed initiatives,
is becoming more popular, often out of necessity.
As Rieke and Kenney (1997) observe:

The 1990s have seen a proliferation of
"watershed initiatives," in which
stakeholders from a variety of governmental
levels and jurisdictions have joined with
nongovernmental stakeholders to seek
innovative and pragmatic solutions to the
problems associated with resource
degradation and overuse. Although these
initiatives share many common qualities,
they are also notable for their variety of
structures and functions, a predictable
feature given that each watershed initiative
isan ad hoc effort tailored to the unique
ingtitutional qualities and physical qualities
of the particular region.
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Like water markets, watershed initiatives provide a
tool for concerned parties to interact and to make
decisions (i.e., to govern) regarding issues and
resources of mutual concern. Unlike water markets,
however, the basic philosophy of watershed
initiatives is to involve as many parties as possible
in consensus-based decisionmaking processes, with
the rationale that any party deliberately excluded
from consideration will likely try to exerciseits
legal and political authorities through other channels
to block proposals emerging from the initiative.

This fundamental difference between watershed
initiatives and water markets is perhaps best
explained by observing the different subjects

each typically addresses. Water reallocations, the
typical subject matter of water markets, involve
redistributing a fixed quantity of water and, as such,
have the potential to be zero-sum in nature when al
interests are considered. In contrast, watershed
initiatives typically do not focus on issues of water
supply, but instead focus on broader issues. These
efforts typically promise to provide collective
benefitsto all participating (and even
nonparticipating) parties. By bringing atype of
pragmatic democracy to hydrologically relevant
management units, watershed initiatives appear to be
aworthwhile innovation in resource management
and governance.

Despite their positive qualities, watershed initiatives
have a limited scope of effectiveness because they
cannot operate at the scale necessary to solve some
broad problems or mobilize the necessary resources
to do so. Ironicaly, it is again the issue of
participation that is most commonly raised by the
critics of these efforts, such as Michael McCloskey,
chairman of the Sierra Club:

Few of the proposals for stakeholder col-
laboration provide any way for distant
stakeholders to be effectively represented.
While we may have activists in some nearby

communities, we don't have themin all of
the small townsinvolved. It is curious that
these ideas would have the effect of trans-
ferring influence to the very communities
where we are least organized and potent.
They would maximize the influence of those
who are least attracted to the environmental
cause and most alienated fromit. (High
Country News, 1996)

Also, collaborative groups, as part of their need for
consensus in decisionmaking, may encourage
"lowest common denominator” decisions, and the
focus of most groups is not sufficiently broad
because these efforts are rarely linked to river basin
management programs (Rieke and Kenney, 1997).
These concerns about adequacy of representation,
the locus of decisionmaking authority, the processes
of decisionmaking, and the adequacy of focus are all
ultimately questions of governance. Whether or not
they are factually accurate in the case of watershed
initiatives, they do provide further evidence of the
difficulty in crafting efficient, equitable, and
universally acceptable mechanisms of governance.

Other emerging decisionmaking tools are currently
at work in the West, changing the way resource
management decisions are made and responding to
and raising additional issues in resource governance.
Prominent examples include the proliferation of
alternative dispute resolution (ADR) devicesin
environmental conflicts and the use of adaptive
management, mentioned in foregoing sections, to
deal with complex problems. Both of these tools
bring much needed pragmatism and action to
management efforts, responding to and indirectly
modifying deficient arrangements for resource
governance. Specifically, ADR isatool for
addressing the high transaction costs (e.g., delays),
narrow focus, and frequently zero-sum nature of
many decisionmaking processes, especially in the
judicial arena, although it has been occasionally
criticized as improperly shifting the responsibility
for decisionmaking (Bacow and Wheeler, 1984).
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The CALFED Process. A Mode for
Resolving Complex Water Disputes

The Bay-Deltaregion of California, the largest
estuary in the West, is an intricate web of
waterways created by the blending of the San
Francisco Bay with the confluence of the
Sacramento and San Joaquin Rivers (CALFED
Bay-Delta Program, 19xx). The significance of
this resource can hardly be overstated. "The
Delta provides forty percent of the state's
drinking-water supplies, serving over

twenty million people in northern and southern
California. The Delta also providesirrigation
for 200 crops, including forty-five percent of
the nation's fruits and vegetables' (Rieke,
1996). This 738,000-acre area of channels,
sloughs, and islands is critical habitat for more
than 120 fish and wildlife species and provides
irrigation water for more than 4 million acres of
farmland (CALFED Bay-Delta Program,
1997a).

Water quality standards in the Bay-Delta are
established by the State Water Resources
Control Board pursuant to the Clean Water Act.
The Board had failed in several separate efforts
over more than a decade to adopt a water
quality plan to stem declining fish populations
in the Bay-Delta and its tributaries which could
be approved by the EPA (Rieke, 1996). In
1992, California Governor Pete Wilson brought
together several state agencies with regulatory
responsibility for the Bay-Delta to form the
Water Policy Council (CALFED Bay-Delta
Program 1997a). In September 1993, the
Federal Ecosystem Directorate was created to
coordinate related federal activitiesin the
region. In June 1994, the Water Policy Council
and the Federal Ecosystem Directorate joined to
become CALFED.

CALFED was created as a means of bringing
together representatives of agricultural,
business,

environmental, and urban concerns—all in
an effort to guarantee more reliable water
supplies and improved water quality for the
environment, cities, and farms. By the end
of that year, CALFED, in cooperation with
these diverse interest groups, had drafted
interim Bay-Delta water quality standards
and created a state/federal work group to
coordinate operations of the State Water
Project and the federal Central Valley
Project (CALFED Bay-Delta Program,
1997a).

In December 1994, Governor Pete Wilson,
Secretary of the Interior Bruce Babbitt, and
EPA Administrator Carol Browner announced
that CALFED had reached a final agreement.
This agreement called for increased fresh water
flows for the Bay-Delta—an additional
400,000 acre-feet per year in normal years and
1.1 million acre-feet per year in critically dry
years (Rieke, 1996). To provide greater
certainty for agricultural and municipal
supplies, any additional water needed due to
additional endangered species listings must be
met by water purchases financed with federal
funds and undertaken on awilling seller basis.

Essentially, agricultural and municipal users are
assured that additional water needs for
endangered species purposes will not be
through regulatory reallocations of water
(Rieke, 1996).

In June 1995, CALFED launched the CALFED
Bay-Delta Program to develop along-term,
comprehensive solution to Bay-Delta problems
(CALFED Bay-Delta Program, 1997a).
Whereas CALFED established the goals to be

(See"CALFED," next page)
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CALFED (continued)

to San Diego, and frequent public technical
workshops in Sacramento, have been a
cornerstone of the process (CALFED Bay-Delta
Program, 1997b).

Phase | of the CALFED Bay-Delta Program's
three-phase process was completed in fall 1996.
Three alternatives designed to comprehensively
address Bay-Delta problems were devel oped
with the benefit of significant public input.
Each alternative addresses water use efficiency
measures, ecosystem restoration, water quality
protection, and levee improvements. Each also
includes a range of storage options but differsin
how it conveys water. During Phasel,

14 community meetings and 7 technical
workshops were held to gather public input and
additional scientific peer review (CALFED
Bay-Delta Program, 1997b).

Phase I, which is underway, involves a six-step
process leading to selection of afinal preferred
aternativein fall 1998. Extensive public
participation will extend throughout this
environmental impact statement/ environmental
impact report process. Formal public hearings
will follow the release of the Draft
Programmatic environmental impact statement/
environmental impact report during

Phase Il (CALFED Bay-Delta Program, 1997b).

Phase 111, site specific project analysis and
implementation, will begin in late 1998 and last
for decades.

It is estimated that $8 to $10 billion over

20 years is necessary for completion of the Bay-
Delta recovery—$2 hillion for ecological
restoration, $1 billion for water quality
improvements, $1.5 billion to improve system
integrity, and the balance to establish areliable
water supply. Approximately $1 billion has
been committed with $600 million from a

California bond measure, $340 million from
the federal government, and $60 million
from private sources, including urban water
districts.

CALFED and its successes to date are very
impressive in light of the complexity and
diversity of issuesto be resolved. Most
noteworthy is the extensive public participation
that has occurred throughout the process.

Betsy Rieke, who, as Assistant Secretary of the
Interior for Water and Science, managed the
negotiations leading to the Bay-Delta Accord,
summarizes some of the lessons learned.

(O)pen, inclusive, and collaborative
processes are critical to decisions that will
have a reasonable shelf life. Such
processes do not mean that the decisions
entrusted by law to federal officials areto
be delegated to a group decisionmaking
process. Rather, such processes assure
there will be a genuine search for
alternative solutions that provide mutual
gains whenever possible. . .. The Bay-Delta
experience also demonstrates that
collaborative processes alone—egardless
of how inclusive and well managed they
are—often will not guarantee that long-
term, national values receive adequate
protection. Water users frequently need
external incentives to put water on the
table for environmental
protection—whether those incentives are
federal mandates, federal dollars, or
something else. Absent the mandates, of
the Clean Water Act and the ESA, there
would be no Bay-Delta agreement and,
therefore, no enhanced protection for the
natural resources in that system (Rieke,
1996). #
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Adaptive management potentially accommodates a
need for more immediate, broadly focused, and
science-based management in many policy areas
characterized by technical uncertainty (Lee, 1993).
On the other hand, adaptive management may not be
easily integrated with existing budgetary practices
and may place undue faith and responsibility in the
hands of scientific decisionmakers.

Navigating the Road Ahead

Recent experience with water markets and watershed
initiatives, among many other efforts, provides
evidence that new institutional problemsolving tools
are carving a niche in the traditional governance
arrangements for western water resources. In
general, both strategies have proven themselves to
be useful tools that should be utilized further;
however, they aso are clearly not panaceas for all
problems of resource governance. The sobering
truth is that no panacea exists, and the rapidly
growing demands on western water resources
continue to pose a formidable challenge to our
capacity for institutional change. Solving the water
problems of the West, including the twin
governance problems of decisionmaking gridlock
and the fragmentation of government, will require
the skillful development and application of a variety
of problemsolving tools. Market-based and
collaborative strategies based on voluntary action,
positive incentives, and political viability are
currently enjoying broad and significant success
(though still with some detractors).

These new strategies appear to be strongly
conducive to success, where institutional
arrangements used in the past to promote river basin
management were largely viewed asfailures. This
iscritical, given the largely unmet need in the West
and elsewhere for basin level planning process
despite more than a century of experimentation
(Rieke and Kenney, 1997). Effortsto force or
encourage divergent agencies and political
jurisdictions together for the purpose of regionally

integrated resource management have often failed,
partly because of the lack of support for these
efforts. Similarly, strong forces at work promoting,
nurturing, and protecting the status quo have not
been acknowledged. While fragmentation of
authority and accountability for integrated regional
resource management clearly hinders problem-
solving efforts in the West and elsewhere, fragmen-
tation and specialization are central elements of
"interest group governance'—the dominant
mechanism for public policymaking in the United
States for the last half-century, as noted earlier
(Lowi, 1979). Consequently, the resolution of the
West's water problems is to some degree, for better
or worse, linked to our larger efforts to improve the
guality of government in the United States.

Fortunately, there is some reason to believe that we
may be moving beyond the self-imposed limitations
on our ability to effectively govern the use of natural
resources. Research suggests that a general shiftin
governance approachesis currently under-way in
this country, moving away from the interest-group
governance mode (featuring a substantively narrow
and geographically broad focus) to a*civic
governance" mode (featuring a substantively broad
and geographically situational focus).”? In the
context of western natural resources management,
the phenomenon of "civic environmentalism" is best
illustrated by the growing recognition that issues of
water supply, water quality, environmental restora-
tion, and community stability must be approached in
amore integrated and comprehensive manner and in
amanner that respects the unique physical, political,

2 In their terminology, the continuum of substantive
focuses ranges from narrow to broad, while the
continuum of geographic focuses ranges from universal
(i.e., uniform policies in all regions) to more situational
approaches (i.e., region-specific problemsolving
approaches). This leads to a four-part scheme of
governance modes, including "interest group governance"
and "civic governance" (as explained above), as well as
"rationalist governance" (substantively broad and
geographically universal) and "populist governance"
(substantively narrow and geographically situational).
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and socioeconomic qualities of agivenregion. This
provides an excellent basis for addressing the full
spectrum of western water issues and improving the
mechanisms of governance.

Meeting Obligations to Indian
Nations and Tribes

Indians and Indian tribes possess vested rights to
water sufficient to provide ahomeland. The
Supreme Court's opinion in the 1908 case, Winters
v. United Sates (207 U.S. 564 (1908)), remains the
foundation of Indian water rights. At issue wasthe
claim to use of water from the Milk River in
Montana by the Gros Ventre and Assiniboine
Indians on the Fort Belknap Indian Reservation as
against upstream non-Indian appropriators. The
court recognized the "command of the lands and the
waters' previously held by the tribes and the
concession they had made to stay within the limits
of the reservation, exchanging their nomadic life for
apastoral one. Water sufficient to support this
pastoral life must have been reserved by this
agreement between the U.S. and the tribes,
determined the court.

In 1963, the U.S. Supreme Court strongly reaf-
firmed the existence of tribal reserved water
rights, this time in the context of the lower
Colorado River.”® The existence of these rights

13 |n United States v. Adair, 723 F. 2d 1394 (9th Cir.),
cert. denied, 467 U.S. 1252 (1985), the Ninth Circuit held
that the Klamath Tribe's treaty intended to reserve water
necessary to support the hunting and fishing activities
relied on by the tribe. The Ninth Circuit also upheld the
existence of a reserved right to support the fishery on the
Colville Reservation (Colville Confederated Tribes v.
Walton, 752 F.2d 397 (9th Cir. 1985)). And the
Washington Supreme Court upheld a decision in the
Yakima River adjudication, finding a reserved water right
for "the minimum instream flow necessary to maintain
anadromous fish in the [Yakima] river, according to
annual prevailing conditions” (State Dep't of Ecology v.
(continued. . .)

dates at least from the creation of the reservation,
stated the Court. It then established a standard upon
which tribal water rights reserved for agricultural
purposes could be quantified: the amount of water
needed to irrigate al "practicably irrigable acreage"
on the reservation.

A major challenge for the federal government is to
develop a strategy that resultsin Native Americans
being able to benefit from the Winters doctrine™ and
other water rights. Many claims remain
unquantified, and quantified and unquantified claims
in some instances have not been put to beneficia
use because of lack of funding for water projects. In
many cases, the sources of water available to satisfy
tribal rights are already fully appropriated and used.
Particularly when senior tribal rights have not been
adjudicated or otherwise quantified, states are
reluctant to reduce uses by junior appropriatorsin
favor of senior tribal uses. While the 1973 National
Water Commission recommended that all Winters
rights be adjudicated, we are much more cognizant
of costs and limitations of large-scale water
adjudications than we were at that time. This policy
was actively pursued in the 1970s; and while some
Winter s rights have been quantified, adjudication
has not delivered the anticipated "wet" or usable
water to the tribes.

In addition, for many tribes the issue is not simply
the quantification of their rights. Asa matter of
politics, new sources of water must often be
identified to satisfy tribal rights and to allow junior
non-Indian uses to continue. Increasingly, water
issues involve complex environmental issues such as

13(...continued)

Yakima Reservation Irrigation District, 850 P.2d 1306
(Wash. 1993)). The Wyoming adjudication, on the other
hand, found that the Wind River Tribes could not claim
reserved rights on the basis of fisheries maintenance.

4 The Winters doctrine provides that the establishment
of an Indian reservation impliedly reserves the amount of
water necessary for the purposes of the reservation
(Winters v. United States).
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the preservation of endangered fish, so that tribal
issues are interrelated with larger basinwide issues
and must be addressed in this context. The long,
bitter, and ongoing history of effortsto build the
Animas-La Plata Project in Colorado illustrates the
complications encountered in redressing past
injustices to Native American tribes.

Water Rights Settlements

In the late 1970s, tribes began to seek aternative
ways to assert their rights. As of the end of 1996,
15 tribes have negotiated water rights settlements
which have been ratified by the Congress, and

1 tribe has negotiated a settlement not requiring
congressional action. Another 19 were in settlement
negotiations. Negotiations offer the tribes several
potential advantages over adjudication:

* Negotiated settlements may be faster and
cheaper compared to adjudications.

*  Tribes can tailor the application of the
Winters doctrine to specific requirements of
reservations and surrounding areas,
eliminating some of the major legal
uncertainties about the use of the water and
providing means to benefit from the now
guantified water. For example, settlements
may specify the array of purposes for which
water may be used and may allow some
form of off-reservation use. The settlement
may include provisions enabling tribes to
directly secure supplies of water or to
provide for water delivery and use systems.

Settlements increase the chances that the tribes will
see wet water because the agreements can link rights
(and their forbearance) to financial packages which
enable tribes to develop their water. However, set-
tlements also present formidable problems because
they are ad hoc agreements that generally require
congressional approval and financial support from
federal and state governments, and they likely will

require judicial recognition to be effective against all
water users on or in a given stream or basin.

Despite the demonstrated benefits of settlements, the
settlement process has slowed dramatically since the
early 1990s, due in part to the way in which the
Congress has chosen to account for settlement funds
under its budget balancing efforts. The money to
implement the federal share of Indian water rights
settlements has traditionally come from the Bureau
of Indian Affairs (BIA) budget, competing within a
limited budget with other priority programs, and, in
the view of many individuals and interests,
including Secretary Babbitt, thisis unacceptable.
BIA's budget is not large enough to accommodate
the large cost of settlements without severely
affecting Indian education and health programs.
Interior is currently exploring other avenues of
funding, such as Reclamation appropriations and
federal hydropower revenues.

Water Marketing

Water marketing may provide an opportunity for
tribes to utilize their resources until infrastructures
can be built within the growing tribal communities
and to provide water during the interim to off-
reservation water-short communities. Discussions
of Indian water marketing maintain afirm
distinction between permanent sales and |leases of
Indian water rights. The Secretary of the Interior
must consent to any title transfer of trust property;
however, except for the statutory leasing
authorizations contained in specific Indian water
rights settlements, the Secretary of the Interior's
authority to approve such leases is a subject of
substantial debate. Many western states oppose
tribal water marketing, however, as inconsistent
with Winters and assert the authority to approve any
changes of use occurring within their boundaries.
Basic notions of fairness, as well as economic
efficiency, demand that tribes be given the same
opportunities to benefit from the use of their water
resources as are available to other water
rightholders. If legal and policy issues are
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addressed, tribal water rights could be marketed at
least within the state within which the reservation is
located and even interstate. Most tribal water rights
settlements have allowed restricted off-reservation
marketing.

Tribal Self-Management

Tribes contend that efforts to become more self-
sufficient have been eroded by recent Supreme
Court precedents and by Congress. The Endangered
Species Act (ESA) is an example of such erosion,
although the issue is complex. The ESA has been
upheld by some courts as an exercise of Congress
plenary power over Native American tribes by
making actions on reservations impacting protected
species subject to control under the ESA. At least
one tribe has used the ESA effectively to increase
flows to preserve fish central to the tribe's existence.
The Pyramid Lake Paiute Tribe, Nevada, relied on
the ESA in response to a 1983 Supreme Court
decision which refused to reopen a decree on the
Truckee River, which feeds Pyramid Lake. The
decision thus precluded the tribe from asserting
reserved rights to flows to sustain the cui-ui, a
federally listed endangered species. A federal court
subsequently held that the ESA required
Reclamation to operate an upstream reservoir to
protect the species. This precedent enabled the tribe
to play amajor role in the congressional settlement
of many of the disputesin the Truckee-Carson basin
and in the implementation of the legislation.
Conversdly, in the Colorado River basin, some
tribes have objected to the application of the ESA to
tribes because compliance may be inconsistent with
the construction of new and expanded tribal
irrigation projects. For example, on the San Juan
River in New Mexico, the completion of the Navajo
Indian Irrigation Project has been delayed, pending
years of studies of the effects of depletions on
endangered fish downstream. In 1997, the
Secretaries of the Interior and Commerce signed an
order directing their agenciesto apply the ESA ina
manner least intrusive to the rights of tribesto use
their natural resources.

Sustainable devel opment requires that tribes play a
major role in water use decisions affecting their
lands. Many Native American tribes are actively
engaged in charting their own future, and water
allocation and management play alarge rolein this.
Tribes seek the resources and technical assistance
they need to improve management capabilities and
to exercise the authority they aready have through
tribally developed programs or through
implementation of federally developed programs.

Indian Irrigation Projects

There are 77 federally authorized and funded Indian
irrigation projects in the West, with atotal potential
for irrigation of almost 4 million acres. However, as
reported by BIA (1997):

Because Indian irrigation projects did not
receive a large outpouring of political and,
therefore, fiscal support, many of the projects
were never finished or fell into disrepair. The
BIA's shift in funding in the mid-1970s, in
combination with a number of other factors, all
but eliminated operation and maintenance
funds; the consequent disrepair of the facilities
has been a source of increasing conflict in
recent years as both Indians and non-Indians
find it difficult to irrigate their cropswith
systems that 'leak like a sieve.’

The BIA further states that,

Itiscritical that a review of these systems and
selective rehabilitation and betterment be
undertaken soon for a number of reasons. First,
as Congressionally authorized projects, federal
agencies have a duty to complete them so as to
fulfill the intent of Congress with respect to
tribes. Moreover, the protection of tribal water
resour ces and the devel opment of tribal
economiesis central to the trust responsibility.
Further, it is essential from the standpoint of
certainty that western water users be apprised
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Water is perhaps the most valuable tribal resource remaining and is one of the most significant
potential forces of change. The potential size of tribal water rights should not be underestimated.

For example, water rights claims of the Missouri River basin tribes could total more than
19 million acre-feet, or approximately 40 percent of the average annual flow of the
Missouri. Asof 1995, there are more than 60 cases in courts involving the resolution of
Indian water rights claims. The total amount of water potentially involved in these claims
ranges from 45 million to over 65 million acre-feet . . . [i]n Arizona, for instance, 19
Indian reservations account for 20 million acres (28 percent) of the state's land base.
Experts have estimated that the water entitlements of Arizona tribes, many of which remain
to be quantified, may surpass the state's water supplies.

Since 1982, at least 15 water rights settlements have been ratified by the Congress. These
settlements are summarized in table A.

Table A
(Source: National Research Council, 1996)

Acre-feet per

Tribe Location year
Ak-Chin Indian Water Rights Settlement Act Arizona 85,000
Colorado Ute Indian Water Rights Settlement Act of 1988 Colorado 92,000
(Ute Mountain Ute and Southern Ute Tribes) 39,900
Confederated Tribes of the Warm Springs Reservation Oregon
Fallon Paiute Shoshone Indian Tribes Water Rights Settlement Nevada 10,588
Act of 1990
Fort Hall Indian Water Rights Act of 1990 ldaho 581,031
Fort McDowell Indian Community Water Rights Settlement Arizona 36,350
Act of 1990
Jicarilla Apache Tribe Water Settlement Act of 1992 New Mexico 40,000
Northern Cheyenne Indian Reserved Water Rights Settlement Montana 91,330
Act of 1992
Salt River Pima-Maricopa Indian Community Water Rights Arizona 122,400
Settlement Act of 1988
San Carlos Apache Tribe Water Rights Settlement Act Arizona 77,435

(See"Tribal Rights," next page)
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Acre-feet per

Tribe Location year
San Luis Rey Indian Water Rights Settlement Act of 1988 California 16,000
Seminole Indian Land Claims Settlement Act of 1987 Florida —
Southern Arizona Water Rights Settlement Act Arizona 66,000
Truckee-Carson/Pyramid Lake Water Rights Act Nevada 520,000

(California)

Ute Indian Rights Settlement Act of 1992 Utah 481,000
Yavapai-Prescott Indian Tribe Water Rights Settlement Act of Arizona 1,550

1994

Negotiated settlement of tribal water claims, as opposed to adjudication through the courts, has
some advantages. Through settlement, states can protect water users who have been previously
granted water rights through state appropriation systems, the federal government can fulfill its
trust obligation to tribes, and the tribes can turn " paper" water rights into wet water rights which
can often be marketed to enhance economic development and self-sufficiency. Most
importantly, all parties involved can avoid costly litigation.

However, negotiated settlements are not an easy solution. They rely on the willingness of parties
to negotiate. Delays and political maneuvering are often considerable. Settlements generally
must be ratified by the Congress and, in most instances, need judicial recognition to be effective.
Most importantly, settlements generally rely on large infusions of federal funds to provide
additional water for tribes without damaging the rights of other water users. Federal budgetary
concerns will probably restrict funding of new water settlements and project-based solutions.
Accordingly, future negotiators will have to be even more crestive.

There are at least 20 pending Indian water rights settlements being negotiated, many of which
have been prompted by the specter of litigation or genera stream adjudications.

As of 1997, Indian water rights negotiations are shown below.

Tribe Location
Pueblos of Nambe, Pojoaque, San lldefonso, and Tesuque New Mexico
Pueblos of Zia, Jemez, and Santa Ana New Mexico
Blackfeet Montana
Crow Montana

(See"Tribal Rights," next page)
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Tribe

Location

Shoshone-Paiute Tribes of the Duck Valley Reservation
Fort Belknap

Gila River Pima-Maricopa Indians

Pueblos of Acoma and Laguna

Las Vegas Paiute

Navajo, Hopi, San Juan Southern Paiute, and Zuni
Lummi

Nez Perce

Big Pine Bend of Owens Valley Paiute Shoshone Indians
Chippewa-Cree

Shivwits Band of the Paiute Indians

Soboba Band of Luiseno Mission Indians

Taos

Confederated Salish and Kootenai Tribes, Flathead Reservation
Turtle Mountain Chippewa Tribe

Zuni

Klamath

Nevada, Idaho, and Oregon
Montana

Arizona

New Mexico

Nevada

Arizona, New Mexico (Utah)
Washington

Idaho

California

Montana

Utah

California

New Mexico

Montana

Montana

New Mexico

Oregon
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of the potential volumes of tribal water involved
astheir projectsresume functioning. For those
tribes who choose to discontinue to irrigate on a
large scale, the mechanism of tribal water

mar keting could free up large supplies and
become a valuable source for environmental,
agricultural, hydropower, municipal, and
industrial uses (BIA, 1997).

Basic Water Supply and Sanitation
Facilities

The provision of basic domestic water supply and
sanitation facilities for Indian reservationsis a
significant challenge. Tribal lands have historically
lagged far behind the rest of the nation in basic
water supply and sanitation facilities. 1n 1988, the
Environmental Protection Agency (EPA) surveyed
water supply for tribal lands and reported that

.. .summer water shortages and limited storage
capacity are common problems on many Indian
reservations. Except for the Arizona tribes on
the Colorado River and in the mountains, most
of the tribes experience seasonal water
shortages.

EPA also reported that tribal drinking water systems
show higher rates of violation for microbial
standards than do nontribal systems nationwide.
However, these data are collected only for water
systems serving 25 or more persons. It is estimated
that 650,000 Native Americans are served by water
systems serving fewer than 25 persons. Little
systematic information is available, therefore,
concerning the quality of domestic water used by the
vast majority of Native Americans living on
reservations (EPA, 1988).

From 1960 to 1995, the Indian Health Service
provided water and sewer systems for more than
200,000 Indian homes. However, in 1997, the
Indian Health Service estimated that more than
20,000 Indian homes still do not have basic water

and sewer systems and that many times more than
this require significant upgrades to meet modern
standards. Currently, the Indian Health Service
estimates that more than $600 million would be
required to address these deficiencies in sanitation
facilities (Indian Health Service, 1996).

Environmental Protection and
Restoration

Restoring Aquatic Ecosystems

The protection of fish and wildlife habitats, one of
the most difficult problems in water management, is
often the driving force in efforts to devel op new
basin and watershed protection strategies. Fish and
waterfow! protection mandates are at the heart of
four of six river basin studies prepared for the use of
the Commission—the Sacramento-San Joaguin,
Columbia, Platte, and Truckee Carson—and are
playing an increasing role in the Colorado River and
the Rio Grande.

The emphasis on the protection of fish and
migratory waterfowl is one of the most dramatic
changesin federal water policy since 1973 and is
leading to a more holistic focus on the restoration
and maintenance of healthy aquatic ecosystems.
The 1973 Commission emphasized the incor-
poration of fish protection measures and flow
release schedules into new projects, rather than the
restoration of existing degraded systems. However,
the events of the past 20 years have rendered this
focus outdated—a key issue today is the potential
reoperation of existing projects to help restore
aguatic ecosystems, as was noted in foregoing
sections.™® The evolution of Reclamation's budget
illustrates this shift in priority. Reclamation's fiscal
year total budget for 1998 is $948.3 million. The

5 The importance of ecosystem integrity has been a

central focus of recent water policy reviews and
recommendations.
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Water and Power Resources account gets the largest
share—$666.4 million—but this represents a
12-percent decrease from the previous year. Facility
operation and maintenance is budgeted at

$275 million, with about $96.1 million for dam
safety. The new Water and Energy, Fish and
Wildlife, and Land Management account is
budgeted at $422.3 million. Only about

$120 million is allocated to project completion; the
rest isfor ecosystem restoration, especialy in the
Bay-Delta and Central Valley of California, and for
fish recovery and pollution reduction projects.

The construction of dams and the diversion of water
from river systems or basins have contributed to the
decline of historic natural fish populations in many
river basins throughout the West. Dams and water
diversion patterns have also increased predation,
reduced wildlife habitat, and increased pollution.
The lowered Mono Lake levels caused by transbasin
diversions in California, the loss of whooping crane
habitat along the Platte River in Nebraska, and the
low and toxic volumes of water entering the
Stillwater Wildlife Refuge in Nevada are examples
of nationally prominent conflicts between
consumptive use and wildlife habitat maintenance.
Impoundments and diversions are not the sole
source of declining fish runs; land use and forestry
practicesin riparian corridors, point and nonpoint
source discharges, and natural weather cycles aso
contribute to the problem.

The immediate dilemmas facing modern water
managers concern the preservation of existing native
fish species and wildlife habitats, as well asthe
restoration of degraded habitats to increase their
productivity. But thereisalso agrowing
recognition that the development of ecological
baselines and the maintenance and restoration of
healthy aguatic ecosystems are the best ways to
avoid the bitter fish-versus-diversion conflicts that
now pervade the West. There are three primary
reasons for this. First, the ESA makes protection of
listed fish and wildlife an absolute priority. The
ESA directs the Fish and Wildlife Service (Service)

or the National Marine Fisheries Service of the
Department of Commerce to list species, subspecies,
or distinct populations of fish and wildlife as
threatened or endangered; the difference reflects the
degree of extirpation risk. Once a speciesislisted,
federal agencies or permittees may not take any
action likely to jeopardize the continued existence of
the species, including habitat destruction or
modification. Second, the ESA appliesto existing
activities aswell asto future ones. Third, thereis
increasing recognition that there are few "natural”
aguatic environments to preserve. More and more,
the emphasis is on the restoration of degraded
systems.

Protecting Water Quality

Sustainable development and management requires
that we maintain streams and aguifers capable of
supporting a broad range of human and ecosystem
functions. In genera, the quality of the West's
watersis good, measured by the ability to support
fish populations, human contact, and awide variety
of human and commaodity production uses. EPA's
Water Quality in the West report describes the
majority of the West's waters as having "generally
good" water quality, adding that, however, "in many
instances it suffers from varying degrees of degrada-
tion" (EPA, 1998). Thisconclusion isencouraging
but is based on a summary of the indices used to
measure water quality. We rely on indirect mea-
surements—temperature, dissolved oxygen, fecal
coliform bacteria, dissolved solids, nitrates, phos-
phorus, and suspended sediment—to evaluate water
quality. However, these indices do not fully reflect
the status of the West's rivers or riparian areas.
Measurement is further complicated because natural
and anthropogenic factors interact in complex ways
to affect surface water quality, and the indices do
not reflect the problem of inadequate data. We do
not have a comprehensive inventory of the extent of
pollution in rivers; we have fragmentary informa-
tion that can only provide a snapshot of water
quality issues.
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Dam Removal: A New Option

Removal of existing dams for environmental purposesis an ideathat is being actively investigated in a number of
locations in the United States. In Michigan and Wisconsin, a basinwide study of the Menominee River associated
with FERC license renewal has resulted in an agreement to modify operations at some dams and to remove three
dams—Sturgeon Hydro in Michigan and Pine Hydro and Woods Creek in Wisconsin. Issuesidentified to date
include sediments, fisheries, wetlands, waterfowl, and contaminants. The agreement calls for the removal of the
three dams in steps, with the first being removed 5 years after the agreement is approved, the second 7 years after,
and the last 29 years after FERC approves the agreement.

On the Olympic Peninsula in Washington state, a cooperative study by the National Park Service, Reclamation, the
Corps, and the Service has led to a proposal to remove the two dams on the Elwah River. These dams (Glines
Canyon and Elwah) currently are used for hydropower generation and were privately constructed in the early part of
this century. Removal should help restore a number of anadromous fisheriesin the river. Additionally, the
anadromous fish resource is of cultural significance to the Lower Elwah SKlallam Tribe, and its restoration would
uphold the federal trust responsibility. The environmental impacts analysis identified silt and the control of the silt
deposits behind the dams as significant issues to be addressed in removal of the dams.

Finally, and most speculatively, a study is underway to evaluate removal of four dams on the Lower Snake River to
help restore Snake River salmon stocks. The four dams (Ice Harbor, Lower Monumental, Little Goose, and L ower
Granite) were constructed by the Corps in the 1960s and 1970s. The Corpsis now examining if it is reasonable to
remove the dams and what other actions may be necessary to restore the salmon. A significant question is whether
the river, even with dam removal, can be restored to afish friendly condition.

While removing dams has potential to significantly restore ecosystems, little experience exists anywhere with the
consequences of removing an existing dam. Definitive answers to persistent questions of stream rehabilitation
within the reservoir pool and silt impacts to the downstream reaches are not available and are not likely to be
available until aremoval is completed and impacts studied.

For the first timein history, FERC has denied arelicensing request for an operating hydroel ectric dam and made the
unprecedented recommendation that the 160-year-old Edward Dam on the Kennebec River near Augusta, Maine, be
completely removed to help restore spawning habitat for nine migratory fish. The state of Maine, as well as the
Departments of Commerce and Interior, has endorsed the recommendation. FERC conducted an independent
analysis of three options—the status quo, keeping the dam but spending $10 million to build fish passage facilities,
and dam removal—and found the latter to be the best and least expensive option as part of a comprehensive plan for
developing and improving the Kennebec River basin.

Interior Secretary Babbitt has supported the recommendation, stating:

The Commission made a difficult but brave decision: that a river is more than the sum of its
kilowatthours, that its potential energy goes far beyond any electricity it may generate. The Kennebec
can once again stand as a model for the nation. Its true power will become self-evident in the many
species of teeming anadromous fish that will soon swim and spawn there again, in the anglers who will
inevitably seek them, and in the local sustainable sportfishing economy which will steadily grow up
around those anglers and recreationists. #
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An important challenge for federal and state deci-
sionmakersisto find waysto collect and synthesize
the information that will enable them to formulate
baselines against which adaptive management can
be measured. The Sacramento-San Joaquin study
found that, after years of research on the Bay Delta,
amodel of an undisturbed ecosystem the size of the
Bay Delta did not exist, and the CALFED process
has not established "the ecosystem basdline.”

The primary regulatory focus of the Clean Water
Act has been elimination of point source municipal
and industrial discharges and toxic wastes. The
assumption was that this would improve the quality
of receiving waters. Today, the emphasis on biodi-
versity conservation has placed increased emphasis
on defining the conditions for a healthy aquatic
ecosystem. As states and the federal government
struggle to decide how to protect endangered fish
populations, river parameters are being set that make
preservation of endangered and threatened native
species the driving factor in all present and future
water use decisions.

An eastern regional perspectiveis aso reflected in
the greater attention to point rather than nonpoint
source reduction. Agricultural drainage water is
exempt from the requirement to obtain a discharge
permit when discharged through a point source.
Additionally, farm runoff that is nonpoint source
pollution is not subject to national technology-
forcing standards, and states have considerable dis-
cretion in how they approach managing these non-
point sources. Regulation of nonpoint sourcesis not
required by the Federal Clean Water Act. A major
future challenge will be to reduce nonpoint source
pollution from irrigation, livestock production, and
mining and timber production, as well from urban
runoff, in an effective and affordable manner.

Ultimately, water quality cannot be separated from
the genera problem of the restoration and mainte-
nance of healthy and productive aguatic ecosystems.
We need to provide the incentives and regulations
that prevent pollution at the source. However,

controlling discharges must be coordinated with
maintai ning adequate streamflows and managing
exotic species. We can no longer maintain the
artificial separation between water quality and quan-
tity. Thisrequires maintaining national pollution
standards, but also the recognition that basin and
watershed entities must have some flexibility to
apply and adapt them to local conditions.

Flood Plain Management

Floods are an endemic part of the hydrologic cycle,
but we have been unable to develop management
policies that effectively reduce flood damage.
Sustainable flood management is ultimately an
important component of aguatic ecosystem
maintenance and restoration. It requires the greater
use of ecosystem functions, such as wetland and
upstream retention, and greater efforts to prevent
flood damages by discouraging high-risk uses of
flood plains (Interagency Flood Plain Management
Review Committee, 1994). Unlike ancient
civilizations such as Egypt, which built their
agriculture and social systems around periodic
flooding, we treat floods as natural disastersto be
prevented or mitigated to the maximum extent
possible. The 1997 cycle of floods repeated a
familiar pattern and elicited the traditional call for
federal assistance to property owners damaged by
flooding. Our characterization of floods as
preventable natural disasters has led to unsustainable
land use practices that need to be reversed in
upstream watersheds and on flood plains.

Characterizing floods as natural disasters has made
it difficult to recognize the need for periodic
inundations on some river systemsto maintain their
historic natural productivity and their riparian zones.
In the West, we have altered the natural flow cycles
of most large rivers by impounding them for
multiple uses. One major cost of reservoir
construction, as the Commission was informed, is
that river "productivity has. .. shifted riverine to
lentic productivity associated with large reservairs,
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and the historic balance between retention and
transport has been altered” (Grimm, 1997). Not
only do we fail to recognize the ecosystem and
economic benefits of seasonable flow regimes, but
we engage in land use practices that exacerbate the
magnitude and scale of flooding. Both urban
development and rural land use practices have
contributed to this problem (Minckley, 1997).

Since the 1930s, our approach to flood control has
been to prevent floods by building large reservoirs
to retain flows and subsequently release them at
nonflood levels, and by investing in levees, dikes,
and channelization to increase channel capacity in
flood-prone river segments. For example, during
the 1996-97 floods in California, outflows from the
Folsom Dam on the American River were

252,000 cubic feet per second (cfs), compared to the
normal outflow of 10,000 cfs. The dam prevented
floodwaters from rising 10 feet above the leveesin
Sacramento (Western States Water No. 1183,
January 17, 1997).

However, there is a growing dissatisfaction with our
exclusive reliance on upstream storage and channel
modification. The common theme in the modern
flood control debate is the recognition that water and
land management policies have increased the
magnitude of floods and settlement of flood plains,
and thus the amount of flood damages. In addition,
flood plain management programs have not
succeeded in mitigating flood losses in most
situations. Multiple purpose dams have often
increased downstream flooding by diminishing the
channel's capacity to pass floods. They have also
eliminated flood cycles that replenished stream
systems and ecosystems. For example, the Elephant
Butte Dam on the Rio Grande in New Mexico has
increased flooding in El Paso by reducing flushing
of the stream channel downstream. Sediment from
bank scouring has combined with sediment loads
from undammed tributaries to raise the bed level
downstream. The net result is that, even though
Elephant Butte Dam has reduced predam flows at

El Paso by as much as 75 percent, small floods can

do agreat deal of damage (Collier et al., 1996). One
of the lessons that the Commission learned from the
Aquatic Ecosystem Symposium is summed up in a
1996 U.S. Geological Survey paper:

Floods are a key element in the future
management of dams. Without periodic
high flows, some channels downstream from
dams will aggrade with sediment or narrow
with overgrown vegetation. Two or three
flood free decades may have been traded for
mor e devastating floods in the future
(Collier, et a., 1996).

There are basically four ways by which humans
adjust to floods. Unlike many other water
programs, these approaches require the cooperation
of all levels of government to implement.

1. We can bear the loss.

2. We can modify the loss burden by
(1) emergency measures that remove
humans from the path of aflood, or
(2) redistribution of the loss through
insurance or government-financed relief.

3. We can limit our susceptibility to damage
by limiting land uses in the flood plain to
those that are the |east vulnerable to floods,
by preserving the major flood channels, by
designing structures to withstand floods, or
by floodproofing buildings to the maximum
extent possible.

4. We can confine water to the channel through
|levees and floodwalls, and we can minimize
the scope of the flood by preserving
wetlands and floodways.

Land use regulation is arelatively efficient way to
minimize flood damage, but it is still easy to build
in flood plains because few state or local govern-
ments pursue flood plain management aggressively.
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"We'd Liketo Make One Thing Perfectly Clear"

Arthur C. Clarke's "third law" states that sufficiently developed technology is indistinguishable from magic. We
seldom deal with technologies as dramatic as that in natural resource management. However, the Agriculture
Research Service's (ARS) lab in Idaho has devel oped a simple technology with truly dramatic effects. The team has
found that a dash of Polyacrylamide (PAM, awhite powder) in furrow irrigation water virtually halts furrow
irrigation-induced erosion. Contrasting untreated and PAM-treated runoff is like comparing a milkshake with
bottled drinking water. In 3 years of ARS tests, erosion was reduced 80 to 99 percent (an average of 94 percent)
using the application method adopted by Natural Resources Conservation Service as an interim standard (10 parts
per million in advancing furrow streams, about 1 pound per acre). Drastic reductions in runoff P, N, BOD, and
pesticides have also been documented. This research was initiated in 1991 to address the many problems associated
with irrigation induced erosion, including:

e Sedimentinirrigation return flows may cause water use impairment from sediment pollution and
agrichemical transported by sediment, resulting in major water-quality degradation of several riversin the
western United States, harming fish and other aquatic life.

¢ Erosion reduces the agricultural productivity of the fields and causes off-farm damages. In southern
Idaho, crop yield potential has been reduced by 25 percent due to 80 years of irrigation-induced erosion.

*  Someirrigation districts spend more than $50,000 annually to remove sediment from drains.

ARS'sinitial research led to demonstration projects throughout the West sponsored by the Natural Resources
Conservation Service, the University Cooperative Extension Service in several states, and major distributors of
PAM. Some users believe continued use could cut down on the size of sediment basins needed—resulting in less
maintenance and more productive land.

A by-product of PAM's use may be water conservation and increased yields. Because farmers can irrigate without
the usual risk of erosion, PAM use also opens the door to new surface irrigation management. Longer furrows,
higher flows, and shorter sets can be used without erosion and potentially still provide improved irrigation
uniformity and less leaching of soluble chemicals and fertilizer to groundwater. PAM's ease of use has led to ready
acceptance by farmers who were reluctant to adopt more difficult conservation measures. PAM (at $3.50-$5 per
pound) is economical, requiring 3-7 pounds per acre to protect most crops all season.

Because of successes and its ease of use, growth of PAM use has been phenomenal. PAM's use grew from an
estimated 50,000 acres during its 1995 debut to near 500,00 acres in 1996. Based on salesinquiries, the 1996
acreage of use could double or triplein 1997. An environmentally safe product, the industrial/governmental usein
the U.S., including in municipal water treatment systems, is nearly 200 times the current use in agriculture. Most
of that use is via water treatment processes that deliver effluent directly to riparian waters as contrasted with
agriculture use where studies to date have not detected measurable losses to riparian resources. Research across the
West is now looking at PAM application in sprinklers and dozens of other new ways to use PAM's remarkable
properties to benefit agriculture and the environment.

As Bob Sojka and Rick Lentz, ARS soil scientists in Kimberly, Idaho, who initiated the PAM research, continue to
say in regards to runoff from irrigated fields, "We'd like to make one thing perfectly clear." Farmers across the
West are now doing just that. #

—Ron Marlow, Natural Resources and Conservation Service, Department of Agriculture.
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Federal programs can also undercut those state and
local efforts which do encourage more responsible
use of flood plains. For example, in response to
recent hurricanes, earthquakes, and floods such as
the Mississippi valley floods of 1993, the federal-
state cost sharing of Federal Emergency Manage-
ment Agency disaster assistance programs for these
events was raised from 75/25 to 90/10. Asthe
Galloway Report (published by an executive task
force following the 1993 Mississippi floods)
observed, such a program establishes:

.. .an expectation of similar treatment in
subsequent disasters and increases political
pressure to provide a lower nonfederal
share. This perpetuates the dominant
federal rolein recovery and increases
federal costs.

It also defeats "the fundamental purpose behind cost
sharing, which isto increase the amount of local
involvement, responsibility, and accountability"
(Interagency Flood Plain Management Committee,
1994).

Federal water resource planners within and outside
the Corps have long been aware of the limitations of
over-reliance on structural flood control measures.
Recent severe floods have prompted renewed
interest in nonstructural flood control measures as an
integral part of river basin flood management. The
Galloway Report articulated a new vision of flood
plain management that included two strategic goals:
(2) reducing the vulnerability of the nation to the
dangers and damages that result from floods, and
(2) preserving and enhancing the functions of flood
plains (Interagency Flood Plain Management
Review Committee, 1994). The flood plain of the
future includes much human activity, but the most
vulnerable activities would be relocated to higher
ground, and those who choose to reside and use
flood plains without taking mitigation steps would
assume more of the risks of flooding. Greater use
would be made of natura retention areas, such as

sloughs and wetlands, and other upstream runoff
retention strategies to complement dams and levees.

Protecting Productive Agricultural
Communities

The changing West produces winners and losers, as
population growth affects the nature of communities
and increases the nonagricultural uses of water.
Many communities are facing intense pressures to
abandon long-established patterns of economic
livelihood and culture. Urbanization and the
division of large rura holdingsinto smaller, often
second-home parcels, are changing the landscape
and life of many western small towns. To aggravate
matters, agricultural subsidies are being withdrawn,
and market pressures are reallocating land and water
to new uses.

Many of these western communities may, in fact, be
practicing (or could practice) sustainable resource
use with the appropriate encouragement. Farming
and ranching practices can be, and in many instances
are, maintained in an environmentally sound
manner. When thisis done, the landscape is
maintained out in a manner more consistent with
aguatic and terrestrial ecosystem conservation, as
compared to piecemeal urbanization and
suburbanization.

Water Policy

It is difficult, however, for local leaders and water
managers to preserve the historic nature and culture
of local communities in the face of development
pressure.

Water policies only indirectly affect growth patterns;
and where they do have an effect, water policies
have historically supported development. The
limited role that water law and policy play in
stabilizing rural communitiesisillustrated by the
National Academy of Science's study of western
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water transfers. Water Transfers in the West:
Efficiency, Equity, and the Environment (NRC,
1992b) recognized that impacts on rura
communities—such as "changes in the quality of
community life, feelings of connectedness to the
land, and a sense of control over an ared's
destiny"—are legitimate third-party effects of water
transfers. However, the report did not indicate the
process that would lead to community stability when
water is reallocated, reflecting the long-standing
socia policy that government has no specia
responsibility to protect communities from the
discipline of the market.

Western water law is based on the understanding
that human needs often require water to be removed
from streams and transported over long distances,
often out of the basin of origin. Thisideais
expressed as a "policy of capture,” which allows
water to be removed completely out of its natural
watershed, sometimes leaving little or none for those
who may have need for it later (Bates et al., 1993).
Various measures have been proposed to alleviate
these impacts. The National Water Commission
suggested that a transfer of water from one basin to
another should be permitted only when it has been
proven to be the lowest economic cost source of
water supply and to have benefits that exceed all
costs (National Water Commission, 1973). Others
have suggested that areas of origin should be
adequately compensated for their economic losses
(MacDonnell et al., 1985), but such compensation
would do little to address the social and cultural
impacts that may result. Public utility law
complemented prior appropriation because most
water suppliers have assumed that they have a legal
duty, as public utilities, to provide adequate supplies
for al anticipated growth and in seasons of drought.

The insistence by many westerners that land and
water are exclusive individual property rights with
no community dimension means that the control of
land and water is decentralized. Land and water are
alienable property rights, and individual right-

holders are generally free to respond to market
pressures without regard to the impact of a decision
to break up aparcel of land or transfer awater right
on the surrounding community.

The historic acceptance of a duty—noted above—to
provide the necessary water for unlimited growth
has further acted to separate water from land use
issues. The problem is exacerbated because land use
controls have largely been delegated to the county
and municipal level, except in afew states such as
Oregon. Water allocation, however, remains
primarily a state function. This historic separation
of land and water law and policy is now changing.
States are beginning to link more closely water
supply and land use planning objectives, and these
initiatives give local governments some ability, if
they take advantage of it, to control the use of local
water resources. In 1965, California enacted
legidlation—primarily in response

to the rapid growth and conversion of prime
agricultural land in the San Joaquin valley—that
requires cities to have a firm water supply planin
place before large, new developments are approved.
This limits the power of cities to approve new
growth and defer the issue of the provision of an
adequate water supply until alater date. An
intermediate appellate court has also interpreted the
California Environmental Quality Act to reinforce
the duty to match growth to availability of water
supplies. Further, California historically has refused
to regulate groundwater use at a state level; but in
recent years, the legislature has given individual
counties the right to control exports.

Community Influence

Communities typically do not control the allocation
or reallocation of water—but state laws often pro-
vide local communities some leverage to influence
water transfers. Most states have liberalized
standing rules to alow nonwater rightholdersto
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New Approachesto Flood Management

The 1994 report, Sharing the Challenge: Floodplain Management Into the 21st Century, was
produced by an interagency task force created to deal with the 1993 Midwest flooding and
recovery. One of the main recommendations of the report was to place a new emphasis on using
nonstructural solutions for flood damage prevention; to look for opportunities to move people
and structures out of frequently flooded areas or to reduce their vulnerability to flood damage,
rather than using dams and levees to prevent the area from flooding.

Historically, nonstructural solutions to flood mitigation have been one of the tools employed in
federal flood management programs. Below are listed some recent nonstructural projects
undertaken by the Corps.

Location State Description Year
Allenville AZ Acquired 54 houses, replaced outside of 1981
long term
Prairie du Chien WI Acquired 122 houses, 2 commercial 1984
structures
Wilson Bridge SC Relocated six homes 1984
Sope and Proctor GA Acquired and relocated 45 homes 1986/
Creek 1990
Ardsley NY Floodproofed four commercial structures 1989
Malhuer Lake OR Raised 6.3 miles of railway 1990
East Brewton AL Acquired 19 commercial properties 1993
Williamson WV Floodproofed 54 homes 1994

(Source: Corps, 1997)

These new approaches were emphasized immediately following the Midwest floods. More than
12,000 structures have been acquired or relocated, and more than 250,000 acres of flood-prone
land have been acquired by state and federal agencies.

This new emphasis in flood mitigation has been formalized in law and federal programs through
subsequent legislation:

Flood Insurance Reform Act of 1994  Water Resources Development Act of 1996
1996 Farm Bill Crop Insurance Reform Act of 1996

(See "Floods," next page)
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Recently, the White House issued guidance (Memorandum Executive Office of the President
(dated February 18, 1997) that reflects the main principles of Sharing the Challenge. Its stated
purpose is "to ensure the agencies fully consider relevant options, including nonstructural
aternatives, during the evaluation and review of levee repair and reconstruction projects and
associated restoration necessitated by the 1996 and 1997 floods." Its goal is "to achieve arapid
and effective response to life and property, while ensuring a cost-effective approach to flood
damage mitigation and flood plain management and the protection of important environmental
and natural resource values that are inherent to the long term and adjacent land."

The California Governor's Flood Emergency Action Team Report (May 1997) was prepared after
the January 1997 floods, in part to guide improved flood response and recovery. It also reflected
interest in and support for less traditional responses to flood recovery, in particular, the need to
develop integrated planning to aid future flood response and recovery efforts consistent with
joint state/federal long-term water resource management and environmental restoration goals. #

3-60




Chapter 3

participate in water rights proceedings, but thereis
little substantive protection for community stability.
Most states have the power to subject new
appropriations to a public interest review, and this
standard is now being extended to transfers.
Statutes in California, |daho, Montana, Nebraska,
Texas, and Wyoming give state water administrators
the power to take public interest considerations into
account in transfers (Grant, 1987). A Utah court
interpreted Utah's transfer statute to include public
interest review (Bohamv. Morgan, Utah, 1989).
The Idaho Supreme Court has ruled that state law
allows the Department of Water Resources to invite
protests in change of place of diversion proceedings
from third parties beyond those in the immediate
area of the diversion, and this ruling was upheld on
apped.’® A New Mexico trial court opinion held
that a proposed change of water use from livestock
and early season flood irrigation to a ski resort was
invalid, even though there was no proof of any
injury to vested rights. The court held that the
transfer was contrary to the public interest because

.. .the Northern New Mexico region
possesses significant history, tradition and
culture of recognized value, not measurable
in dollars and cents; the relationship
between the people and their land and water
is central to the maintenance of that culture
and traditions and the imposition of a
resort-oriented economy in the Ensenada
area would erode and likely destroy a
distinct local culturethat is several hundred
yearsold.

The case was reversed on appeal because the
New Mexico transfer statute at the time did not
allow public interest considerationsin transfers, and

16 Hardy v. Higginson, Case No. 92599 (District Court of the

Fourth Judicial District of the state of Idaho, July 25, 1990), affirmed
in part, rev'd in part 123 Idaho 485, 849 P.2d 946 (1993), upheld the
power of the state engineer to impose conditions on diversions from
the critical habitat of a candidate fish for listing under the
Endangered Species Act.

the New Mexico Supreme Court refused to hear an
appeal (Seeper v. Ensenda Land and Water
Association, New Mexico, 1988). (New Mexico law
now allows the public interest to be considered in
transfers.) This case has led some to suggest that
communities be given a veto over maor water rights
transfers (DuMars and Minnis, 1989). Public
interest review can be supplemented by the public
trust doctrine. Some states hold that vested water
rights are subject to the public trust (National
Audubon Society v. Superior Court of Alpine
County, 1983). Thisjudicially controlled doctrine
permits a court to balance the environmental and
consumptive values of awater use and, in some
states, to require that consumptive uses of navigable
waters be subordinated to ecosystem maintenance.
Thus, transfers could be judicially invalidated
because they are inconsistent with the public trust
use of the water. However, the trust doctrine has not
been extended beyond the protection of fragile
ecosystems.

Communities can benefit from statutes that either
revive the original idea that water rights were
appurtenant to the land where the water was initially
applied to beneficial use or that protect the area of
origin of the water. The 1992 Central Valley Project
Improvement Act is an example of amodern
appurtenancy statute:

* Transfersin excess of 20 percent of a
contracting agency's long-term space
entitlement are subject to agency approval
(8 3405(1)).

»  Theamount of transferable water cannot
exceed the average annual quantity
delivered during the last 3 years of normal
water delivery before 1992.

* All transfers of water out of the Central
Valley Project service area are subject to a
right of first refusal by the agencies within
the project service area (8 3405(1)(F)).
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High Stakes! Preserving Colorado's
Great Outdoors

When it comes to innovative funding mechanisms, Colorado voters showed great foresight when
they chose to use the proceeds from the Colorado L ottery to fund a program to preserve
Colorado's "Great Outdoors." The Great Outdoors Colorado (GOCO) program was approved by
the votersin 1992 to protect wildlife and habitat and recreational resources, and to provide grants
to state agencies, counties, and local and other entities to acquire and manage open space and
parks.

To date, GOCO has invested $94 million in 791 projects throughout the state. The projects
range from large, multiyear projects—such as the South Platte River Project to restore the river
corridor, trails, and wildlife habitat—to smaller grants such as those to help the town of San Luis
createitsfirst park. The popularity of the GOCO programsis clear: it receives three times as
many project requests as it can fund. To spread its resources as far as possible, GOCO
encourages its grant recipients to leverage their money with partnerships and other sources of
revenue.

As Colorado's population rapidly grows, creating suburban sprawl and filling the farm and
ranchlands with ranchettes and second homes, communities throughout the state are seeking
ways to preserve the quality of lifein their areas, protect agricultural communities, provide
wildlife habitat and corridors, and provide recreational opportunities. GOCO has provided
planning assistance to these communities.

One recent example illustrates the remarkable changes taking place in Colorado. Inthe
Gunnison valley, ranchers, environmentalists, and other local citizens watched with growing
concern as the valley ranchlands and scarce riparian areas were divided, sold, and developed for
second homes. They decided to put aside old animosities and take collective action before their
valley turned into another Aspen. Over a period of years, they met, got to know each other
better, determined their common goals, and worked out a plan to save their valley and keep the
local ranchersin business.

Their plan isrelatively simple: raise funds to purchase conservation easements on ranch and
riparian properties and put those lands into permanent trusts so that they cannot be devel oped.
The ranchers, already financially stressed, will get some cash as the conservation easements are
purchased, and their taxes will go down because their land will no longer be developable. The
coalition approached GOCO to help with funding. GOCO liked the fact that the plan was well
thought out and had the support of the broad community (Time, 1997) and awarded a $2 million
grant to fund the Gunnison Legacy project. Itisnow up to the local sponsorsto raise the rest of
what they need and make their plan work. #

! For more information about Great Colorado Outdoors, contact its offices at 303 East 17" Street,
Suite 900, Denver, Colorado 80203. Telephone 303-863-7522.
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Public Trust Doctrine—Its Rolein
Protecting Water Resources

In the past 25 years, the legal concept of "public trust" has played a significant role in western water management.
The public trust concept has some of the oldest roots of any legal doctrine, tracing its origin to the ancient Romans.
Public trust rights were set forth almost 1,500 years ago as a part of the Corpus Juris Civilis, promulgated between
529 and 534 A.D. by Roman Emperor Justinian. Roman public rights in water and the seashore were generally
unrestricted and common to all. Generally speaking, the public trust doctrine involves:

.. .that aspect of the public domain below the low water marks on the margins of the sea and the great
lakes, the waters over those lands, and the waters within rivers and streams of any consequence. . ..
Traditional public trust law also embraces parklands, especially if they have been donated to the public
for specific purposes; and, as a minimum, it operates to require that such lands not be used for nonpark
purposes (Sax, 1970).

In the United States, the public trust doctrine has been closely associated with the state sovereign ownership
doctrine, which asserted that when a British Colony or U.S. territory achieved statehood, the state received
immediate ownership of certain lands and waters previously owned by the Crown or the U.S. government. "These
natural resources are viewed as being held by the state in a fiduciary capacity, for the benefit of the members of the
general public" (Beck, 1991). In other words, the significance of these public resources creates a public interest in
how these resources are used, and this public interest rises to the level of atrust responsibility. It is uncertain at
what point private use of a public resource violates this trust responsibility.

The first application of the public trust doctrine in the United States came in Illinois Central Railroad v. Illinois
(1892). The lllinois Central Railroad fought the repeal of a statute that granted the railroad ownership of
submerged lands in Lake Michigan. Ownership was given in consideration for providing a percentage of profits to
the state on monies made from docks and wharfs on these lands. The U.S. Supreme Court ruled that these lands
were held in trust for Illinois citizens and therefore the state could not convey these lands in a manner inconsistent
with this trust responsibility.

How this doctrine is applied today is highly controversial.

Three types of restrictions on government authority are often thought to be imposed by the public trust:
first, the property subject to the trust must not only be used for public purposes, but it must be held
available for use by the general public; second, the property may not be sold, even for a fair cash
equivalent; and third, the property must be maintained for particular types of uses. The last claimis
expressed in two ways. Either it is urged that the resource must be held available for certain
traditional uses, such as navigation, recreation, or fishery, or it is said that the uses which are made of
the property must be in some sense related to the natural uses particular to that resource. As an
example of the latter view, San Francisco Bay might be said to have a trust imposed upon it so that it
may be used for only water-related commercial or amenity uses.. . . but it would be inappropriate to fill
the bay for trash disposal (Beck, 1991).

Modern expansion of the public trust doctrine came in National Audubon Society v. Superior Court (1983), more
commonly known as the "Mono Lake" case, where the court applied the doctrine to water appropriation. For years,

(See "Public Trust," next page)
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Los Angeles had diverted water from Mono Lake tributaries, significantly affecting water quality and water
quantity in the lake. The appropriations were challenged on the basis that they violated the public trust, and the
California Supreme Court held that L os Angeles water rights are subject to limitation in order to protect the public
right to water in Mono L ake itself.

Prior to National Audubon Society, however, courts had not applied the doctrine to limit diversions of
water from navigable water courses. . .. [ This] decision potentially allowed the state to reallocate water
from private consumptive use to public instream uses. . .. Moreover, the court's decision did not suggest
that these involuntary reallocations for public uses triggered compensation for a 'taking' under the state
of federal constitution (Weber, 1995).

In most states, hints of public trust considerations can be found in legislative or judicia requirements imposed upon
state engineers, or their equivalent, when they are reviewing applications for water appropriations. Public trust
ideals are reflected in mandating consideration of the effect of water allocation decisions on fish and game
resources and on public recreational opportunities associated with streams, rivers, and lakes (Alaska Stat. 46.15.080
(1987) and North Dakota Cent. Code 61-04-06 (1993)). In other states, public trust doctrine ideals emerge from
beneficial use definitions.

Beneficia use definitions have included appropriations of water for wildlife (McClellan v. Jantzen, 26 Ariz. App.
223, 547 P.2d 494 (1976), recreation, and fish and wildlife (American Bar Association, 1988)). Beneficia use
consideration at the administrative level has essentially created instream flows for fish. In South Dakota, an
appropriation application was denied because the waters in question were some of the most productive spawning
grounds for fish, especially brook trout. The administrative denial was based on public interest in maintaining the
present flow and temperature of the water for the fishery and outweighed the proposed use by the applicant
(American Bar Association, 1989).

Still, the public trust doctrine is not firmly entrenched in American law for

[d] espite the plausibility of treating the statementsin Illinois Central on the fiduciary obligation of a state as
an expression of federal law, they have not been treated subsequently as binding on the states. Years later, the
Supreme Court itself characterized Illinois Central as an application of Illinois law, and generally the state
court decisions do not treat lllinois Central as binding upon them (Beck, 1991).

Realizing this, some state legislatures have sought to limit their own public trust responsibilities. The Idaho
legislature has specifically excluded the public trust doctrine from applying to management or disposition of state
constitutional lands; appropriation or use of water; or the granting, transfer, administration, or adjudication of water
or water rights as provided for under the constitution and water code, or under other procedure or law applicable to
water rights in the states; and protection or exercise of private property rights within the state (Water Strategist,
1996).

Just how, or if, the public trust doctrine fits within the spectrum of state sovereign ownership is unclear. States
apparently have broad discretion in interpreting their public trust obligations, and the extent to which they can limit
these obligationsis unsettled. #
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Area-of-origin protection legislation developed in
California prohibits the state from transferring
appropriations when the transfer will deprive the
county in which the water originates of water
necessary for its development (California Water
Code § 10505). A broader statute protects
watersheds of origin and adjacent areas from the
export of water to supply projects such as the
Central Valley Project (California Water

Code § 11460). Area-of-origin protection
principle can be expanded to encompass river basin
protection in appropriate circumstances. The
Cadlifornia Delta Water Rights decision (United
Sates v. Sate Water Resources Control Board,
1986) used the state public trust doctrine and state
water quality law to extend area of origin protection
law to both upstream and downstream diversions to
protect water quality and fish and wildlife.

In recent years, rural communities have asserted
their interests more aggressively, and these
experiences provide some examples for
communities who want to devel op sustainable water
use and growth plans. Control over their water
resources is an important symbol of community. As
water scholar Helen Ingram has written:

Strong communities are able to hold on to
their water and put it to work. Communities
that lose control over their water probably
will fail in trying to control much else of
importance (Ingram, 1990).

In the early 1990s, for example, adiverse mix of
residents of Colorado's San Luis valley successfully
opposed a private company's proposal to pump and

transport groundwater from their basin to faraway
urban areas. Funded by a self-imposed tax, the
locals were able to participate in water court
proceedings that ultimately led to the defeat of the
proposed water export (Bates et al., 1993). Water
managers in Colorado's Arapahoe County ran into
similar local opposition when they proposed a
network of diversions, reservoirs, and pipelines to
transport water from the Gunnison River basin on
the western slope to the rapidly growing Front
Range. In other western river basins, rural residents
are finding the means to resolve water disputes
outside the traditional channels. For example,
irrigators and environmentalists hammered out an
innovative instream flow protection scheme for the
Clark Fork River in Montana as an alternative to
costly and time-consuming litigation. The
coalition's plan was later adopted by the state
legislature and now guides water management in the
upper basin (Snow, 1996).

These and many other stories of rural communities
organizing around water offer support for the
statement that,

.. .| bl ecause water is a highly emotional
issue closely bound up with ideas of
community, self-determination, and
survival, it prompts a committed, group
response that is a necessary ingredient to
successful economic devel opment (Brown
and Ingram, 1987).
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Chapter 4

History of the
Federal Water Programs

his chapter briefly reviews the historical

evolution of the water resources missions of the
federal agencies.! Two major themes emerge in this
chapter. Firgt, the objectives of the federal water
resources programs have evolved from regional
project development to resource management. The
federal government's transition from regional
developer to resource manager is still incomplete.
Second, this evolution has not been accompanied by
the development of hydrologically rationa
governance units to resolve the intense conflicts that
have arisen from increasingly more diverse demands
for water.

The following topics are discussed:

1. Thefederal constitutional authority to
manage water.

2. Anoverview of the history and evolution of
federal involvement in water policy,
development, and management. This section
discusses the major areas of navigation, flood
contral, irrigation, Native American water
issues, hydropower, pollution control, and fish
and wildlife. In the context of watershed
management, the responsibilities of the land

! There are many excellent histories of the expansion of the
federal government's role in devel oping and managing the
nation's water resources (e.g., Holmes, 1972 and 1979 and
Report of the President's Water Resources Policy Commission,
1950).

management agencies and the interrel ation-ships
among those activities, water resources, and
watershed management are also discussed.

3. A summary of previous major national water
commissions, including a description of
recurring themes among the Western Water
Policy Review Advisory Commission's findings.

Federal Constitutional Authority
to Manage Water

The federal power to regulate the use of water stems
from the power under the constitution to regulate
commerce "with foreign nations, and among the
severa states, and with the Indian tribes.”" This
federal authority was built on international law,
adapted to the need to develop inland arteries of
commerce. Freedom of navigation is a customary
right under international law, and this right has been
recognized in treaties since the Paris Treaty of 1783.
Initially, there was doubt about the federa
government's constitutional power to undertake
internal improvements to promote navigation.
However, in 1824, Gibbonsv. Ogden, the Supreme
Court confirmed the federal government's power
both to protect and promote navigation under the
Commerce Clause. The navigation authority
became the constitutional foundation (though not the
limit) for all federal regulation of water use.
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Doubt about the scope of the federal government's
power to regulate water for uses other than
navigation continued to be raised through the 1800s
and early 1900s. Because Gibbonsv. Ogden had
linked federal authority under the Commerce Clause
with interstate navigation, the Congress explicitly
listed navigation protection as an objective of many
multiple purpose federal projects, even when
navigation control was a minor project purpose. In
1899, the Supreme Court held that the federal
government could prohibit a privately constructed
dam on the non-navigable portion of the Rio Grande
River at Elephant Butte, New Mexico (United
Satesv. Rio Grande Dam and Irrigation Company,
1899). The stated reason was the need to protect the
navigable portions of the lower reach of theriver in
Texas, but the real reason was to preserve the
Elephant Butte site for a federal dam which would
store water for irrigation in New Mexico and
guarantee minimum flows to Mexico below El Paso.

Through the middle of the 19th century, both the
Congress and the Supreme Court interpreted the
federal commerce clause power broadly. The
commerce clause has thus been relied on for federal
authority to develop water sources for irrigation,
hydropower, flood control (Jackson v. United
Sates, 1913), and municipal and industrial use, as
well asto regulate the use of the nation's waters to
prevent environmental degradation and to restore
past environmental damage. The spending and war
powers have been relied upon as well asthe
Commerce Clause, but the latter remains the
primary source of federal authority to regulate water
resources development.

In the past two decades, the Supreme Court has
defined the scope of federal powers more narrowly
than it did in the 1940s through the 1960s (United
Satesv. Lopez), but federal power to manage water
resources has not been directly curtailed. The
economic use and protection of interstate rivers from
environmental degradation continue to fall

within the federal government's historic
constitutional power to manage interstate rivers and
their tributaries for multiple uses.

Legislative History: The
Evolution of Federal Functions
and Agencies

Water institutions reflect three widely accepted
policy choices. First, the law should recognize
private rights to use water. Second, the need to
sustain human life and devel opment means that
water must be shared among wide groups of users.
Third, thereis apublic aswell as private dimension
to water use, and there is an increasing recognition
that the resource must be managed for public as well
as private objectives. While individuals may

have recognized private entitlements to use water,
private choices historically have been subjected to
public scrutiny to protect other users and the broader
interstate and national public interests.

Within this general framework, this chapter
discusses the evolution of the federal role in water
development and management.

In the late 19th century, the West was a sparsely
populated region whose harsh climate was a major
barrier to permanent large-scale settlement. 1t was
therefore subject to boom and bust cycles and
dependent on development capital from outside the
region. About thistime, avision of the region asan
egalitarian, irrigated agricultural society captured
some public attention. State water law, after
considerable trial and error, provided the incentive
for investment in irrigation infrastructure, but this
was not enough to generate sufficient capital to
build and sustain the desired irrigation projects.
Such an undertaking created the demand for the
resources of the federal government. Accordingly,
with the Reclamation Act of 1902, the Congress
assumed primary responsibility for developing an
irrigation society in the West.
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The 1902 legidlation initially made the federal
government a short-term lender, but the irrigation
economy was more fragile than originally antic-
ipated. Federal support gradually increased, and the
government evolved into a magjor financier of
regional infrastructure. Project purposes expanded
to include flood control, navigation, and hydro-
power generation. In the 20th century, the federal
government has financed much of the infrastructure
to supply the West with water for irrigation and
municipal and industrial uses, and to minimize flood
damage and improve navigation. The federal
financial contribution to water resources
development in this century, especially since the late
1930s, has been substantial. The Bureau of
Reclamation (Reclamation) alone has been
responsible for the construction of 133 water
projects in the western United States, at a cost of
$21.8 billion (General Accounting Office, 1996).

In addition, early in the 20th century, during the
progressive conservation era, the Congress began
establishing multiple federal agencies with distinct
missions. The Corps of Engineers (Corps) flood
control mission expanded, and the passage of the
Reclamation Act underscored the federal
commitment to help settle and develop the West
through federally financed projects. The Congress
eventually created more than a dozen agencies with
management and regulatory authority over water.

The federal government assumed other
responsibilities, in part because the geography of
river basins (most of which are interstate or
international in scope) has encouraged it to play a
large, but not exclusive, role in water management.
In addition, the federal government protects claims
and uses that are not well defended by the states,
such as Native American and environmental claims.
The federal court also provides aforum, such asthe
Supreme Court's original jurisdiction, for the
adjudication of interstate claims. Supreme Court
adjudication favors prior uses, and states have used
interstate compacts to allocate river basins to protect

both existing and future uses. By and large, water
has been allocated for specific uses rather than
managed according to comprehensive or
multiobjective plans.

To provide secure rights adapted to an arid climate,
the western states largely either abandoned the
common law of riparian rightsin favor of an
exclusive system of prior appropriation or created
dual appropriative-riparian systems. In the West
today, riparian rights remain important primarily in
California, Nebraska, and Oklahoma (tribal rights
were not traditionally considered by statesin their
allocation schemes). Western water law creates
relatively certain private rights to use water. Prior
appropriation allows water to be used whereit is
needed; creates quantifiable, enforceable rights; and
limits the right to water to the amount actually
applied to beneficia use.

The federal government has left it to the states to
develop comprehensive plans to guide the choice
and timing of water development projects or the
allocation and distribution of water in federal
projects. It has made attempts to better coordinate
water policy decisionmaking, such asit did with the
Water Resources Council. However, the decisions
about the construction of water projects were often
left to the political process.

The federal role continues to be fragmented, with
multiple agencies, each with specific and narrow
legal mandates and constituencies, managing or
controlling certain aspects of water uses. For
example, Reclamation built and manages specific
projects primarily for the benefit of agricultura
water users, although this mission has broadened
considerably in recent decades. The Corps manages
projects, maintains navigation channels, and
operates and maintains reservoirs and levees to
control floods and for such incidental uses such as
hydroelectric power generation. The Fish and
Wildlife Service (Service) and the National Marine
Fisheries Service administer the Endangered
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Major Federal Laws and Actions
Affecting Western Water Resources

1. Navigation

1824 - Gibbonsv. Ogden (holding that constitutional
authority over interstate commerce gave the United
States the power to regulate commerce-related
navigation within states)

1824 - General Survey Act (authorizing the President
to use the Army Corps of Engineers to develop plans
for building roads and canals "of national importance")

1826 et seg. - Riversand Harbors Acts (authorizing
specific projects to make rivers and harbors more
usable for navigation)

1890/1899 - Congressional Acts (Regulating
construction of bridges, wharves, piers, channels, and
harbors; diversions of water; and deposits of refuse and
other materials in navigable waters)

2. Flood Control

1874/1879 - Congressional commissions investigating
flood control for the Mississippi River

1893 - Congressional commission investigating flood
control for the Sacramento/San Joaguin

1917 - Flood Control Act (authorizing Corps
construction of flood control works on the Mississippi
and Sacramento Rivers)

1928 - Flood Control Act of 1928 (establishing the
Mississippi River and Tributaries Project)

1936 - Flood Control Act (making flood control a
national responsibility)

1944 - Flood Control Act (greatly expanding the
Corps flood control program)

1954 - The Water shed Protection Act (authorizing
USDA assistance for flood control projectsin small
watersheds)

3. Hydropower

1879 et seg. - Congressional approval of individual
private dams for hydropower

1890 - Secretary of War review of dams for
congressional approval

1906 and 1910 - General Dams Acts (establishing
application procedures for nonfederal hydropower
development on navigable waters)

1920 - Federal Power Act (establishing a permanent
commission to license nonfederal development of water
power on navigable waters and public lands)

4. Irrigation Water Supply

1870s/1880s - Powell/Hayden/other surveys

1877 - Desert Land Act (authorizing sale of 640-acre
tracts of arid landsin western states to people who
would irrigate them within 3 years)

1894 - Carey Act (authorizing grants of federal public
lands to states to encourage their settlement and
irrigation)

1902 - Reclamation Act (providing for federal
construction of water projects for irrigation)

5. Urban Water Supply

1906 - Town Sites Act (authorizing delivery of
Reclamation project water to nearby towns)

1920 - Sale of Water for Miscellaneous Pur poses
(authorizing delivery of Reclamation project water for
"purposes other than irrigation” under certain
conditions)

1939 - Reclamation Project Act - § 9c (authorizing
contracts for municipal water supply or miscellaneous
purposes)

1944 - Flood Control Act (authorizing contracts with
states. concerns, or individuals for surplus water from
Corps reservoirs)

1958 - Water Supply Act (authorizing storage in either
Reclamation or Corps' projects for present or future
municipal or industrial water needs)

6. Multiple Purposes

1927 - Riversand Harbors Act (authorizing the Corps
to prepare multipurpose plans to improve navigation,
water power, flood control, and irrigation—the so-
called 308 plans)

1928 - Boulder Canyon Project Act (project purposes
stated as controlling floods, improving navigation,
regulating flows, providing storage and delivery of
water for beneficial uses, and generation of electrical
energy)

(See "Federa Laws and Actions," next page)
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Federal Laws and Actions (continued)

6. Multiple Purposes (continued)

1939 - Reclamation Project Act - § 9(a) (project costs
to be allocated among different functions; no
reimbursement for navigation and flood control
features)

7. Fish and Wildlife/Recreation

1934 - Act to Promote Conservation of Wild Life,
Fish and Game (directing consideration of opportu-
nities to use federally constructed impoundments for
fish-culture stations and for migratory bird resting and
nesting areas and to provide passageways for fish
migration)

1944 - Flood Control Act - § 4 (authorizing public
park and recreation facilities at Corps water projects)

1946 - Coordination Act (providing consultation
requirement for new federal water projects with Fish
and Wildlife Service and state wildlife agency)

1948 - Fish and Wildlife Coordination Act (further
amending and naming the 1934 and 1946 acts)

1965 - Federal Water Project Recreation Act
(promoting planning of federal water projectsto
include opportunities for recreation and fish and
wildlife enhancement)

8. River Preservation

1964 Wilder ness Act (setting aside public land areas
as wilderness areas, subjecting any future water
development therein to Presidential approval)

1968 - Wild and Scenic River Act (setting aside
designated river segments from further impoundment)

9. Consider/Mitigate Adver se Environmental | mpacts of

Federal Actions (especially related to fish and wildlife)

1969 - National Environmental Policy Act
(establishing afederal policy of productive harmony
between nature and man's activities and requiring
federal agencies to assess the environmental impacts of
proposed major actions)

1976 - Federal Land Policy and M anagement Act
(subjecting rights-of-ways across federal lands to terms
and conditions minimizing damage to scenic and
aesthetic values and fish and wildlife habitat and
otherwise to protect the environment)

1976 - National Forest Management Act (requiring
protection of water bodies and their fisheries from
adverse effects of timber harvesting)

1986 - Electric Consumers Protection Act
(requiring FERC to give equal consideration to the
purposes of energy conservation; the protection,
mitigation of, damage to, and the enhancement of fish
and wildlife (including related spawning grounds and
habitat); the protection of recreational opportunities;
and the preservation of other aspects of
environmental quality in its hydropower licensing
decisions)

1986 - Water Resour ce Development Act
(providing for fish and wildlife mitigation at Corps
projects)

1992 - Reclamation Projects Authorization and
Adjustment Act (among other things, establishing a
mitigation commission for the Central Utah Project
and requiring fish, wildlife, and habitat restoration
associated with the Central Valley Project)

10. Water Quality Protection

1972 - Federal Water Pollution Control Act
Amendments (prohibiting pollutant or dredge and fill
discharges into water without a permit)

1976 - Resour ce Conser vation and Recovery Act
(regulating disposal of hazardous wastes)

1976 - Safe Drinking Water Act (establishing
standards for publicly provided drinking water)

1980 - Comprehensive Environmental Response,
Compensation and Liability Act (requiring cleanup
of hazardous wastes)

11. Endangered Species Protection and Recovery

1973 - Endanger ed Species Act (prohibiting federal
actions likely to jeopardize the continued existence of
protected species as well as private actions harming
or killing such species)

12. Tribal Reserved Water Rights

1908 - Wintersv. United States (creation of an Indian
reservation impliedly reserves sufficient quantities of
water to fulfill the purposes of the reservation with a
priority date at least as early asthe creation of the

reservation) #
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Species Act (ESA) and the Fish and Wildlife
Coordination Act (FWCA) to protect fish and
wildlife whose survival may be jeopardized by a
federal activity or where private actions, such asa
diversion, threaten to harm the species when water is
removed from stream channels. More recently, the
Clean Water Act allowed a new federa agency, the
Environmental Protection Agency (EPA), to set
water quality standards for and control discharges
into surface waters, but specifically exempted
agricultural return flows as nonpoint sources.

The fragmentation of federal responsibilitiesin this
areaisillustrated by the following statement:

In essence, the complex federal executive
responsibilities for water resources reflect
compar ably complex congressional
legidlative responsibilities, which in turn
mirror the multiple and complex ways in
which water resources affect social and
economic activities (Congressional Research
Service, 1997).

A more complete discussion of the federal agencies
and their respective responsibilities over aspects of
water devel opment and management can be found in
chapter 5 of thisreport. The Congressiona
Research Service of the Library of Congress
prepared a memorandum and a table discussing the
jurisdiction of congressional committees and
executive agencies over western water resources.
(See appendix A of thisreport.)

Navigation Protection and Enhancement

Navigation protection and enhancement constitute a
major federal water function because the nation's
major rivers are interstate and are under the
jurisdiction of the Corps, although the Coast Guard
has some responsibility for inland navigation
management. Navigation plays two important roles
in water management. First, as discussed above, it

is the consgtitutional foundation of federal power to
manage water resources. Second, the Corps
navigation mission provides an example of alimited
form of river basin management; the Corps must
plan and manage on a basinwide scale to ensure that
its flood control and navigation missions achieve
their objectives and do not conflict with each other
or other agencies activities, such as ESA compli-
ance, which may be occurring on the samerriver.

The protection and enhancement of navigation have
been an important federal function but have never
played a major direct role in the settlement of most
of the West. In general, navigation played a minor
role in the development of the West because much
of the region was settled by overland wagon trains
and then by the transcontinental railroads
constructed after the Civil War. Navigation plays a
limited but diminishing role in the modern West
because most crops and other commodities are
moved by rail or truck, although the Sacramento,
Columbia-Snake, and Missouri Rivers continue to
be used for navigation.

As a nonconsumptive use, navigation usually is
consistent with other water uses, but navigation
projects do have environmental costs. Locks and
reservoirs may destroy riverine ecosystems.
Sometimes navigation conflicts with other possible
uses of ariver's supply, forcing the Corps to balance
its duty to operate projects to maintain a sufficient
navigation channel in the river with the protection of
other values that require a different flow release
pattern.

Flood Control

The history of United States flood control in this
century is, in part, the rise of the public expectation
that floods and flood damages are largely
preventable. Flood control wasinitially alocal
responsibility, although the Corps' navigation
channel improvement projects a so often had flood
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control benefits. The Corps was first authorized to
expend federal monies on levee construction to
supplement local contributions in 1890, although the
Corps had concluded as early as 1875 that state and
local levee construction efforts were too
uncoordinated to be effective.

The federal role was growing in the 1920s. In
1928, the Congress authorized $325 million for
levee and other construction in the lower Mississippi
Valley without local contributions (President's
Water Resources Policy Commission, 1950). Until
1936, the federal government followed the
traditional strategy of levee construction and
maintenance. Then the Depression era combined the
need for economic relief through public works with
an optimistic faith in large-scale engineering works
to foster human progress, culminating in a program
of larger flood control projects.

In 1936, flood control responsibility was split
between the United States Department of
Agriculture (USDA) and the Corps (with most
responsibility and projects allocated to the Corps),
and federal policy combined levee construction and
mai ntenance with upstream retention reservoirs to
hold back winter and spring runoffs. The USDA,
through the Soil Conservation Service, was
authorized to finance small dams on the upper
reaches of watersheds. The Corps was given the
authority to construct large multiple-purpose dams
on large navigable rivers and their tributaries.

Today, the responsibility to prevent and mitigate
flood losses is distributed among several federal
agencies and a variety of state and local agencies,
and federal policy has, in effect, subsidized develop-
ment in flood plains as described in chapter 3. This
policy has long been questioned, but the federal
government did little, either directly or indirectly, to
try to divert vulnerable urban development from
likely flood paths. Federal flood control programs
have provided a high level of protection for those at
risk from floods, but they also produced a mora

hazard problem. ("Moral hazard" is aterm used by
economists to describe the tendency of those insured
to "relax his[or her] effortsto prevent the occur-
rence of the risk that he has insured against because
he has shifted all or part of the expected cost of the
risk to an insurance company [Posner, 1992]).

Flood protection efforts create a moral hazard
problem because the use of flood plains increases as
the perception of risk—either of physical damage or
uncompensated damage—decreases.

The federal flood insurance program of 1968
recognized that structural measures did not prevent
flood losses and that there was a need to limit flood
plain use to land uses and structures that were best
adapted to floods and to share the risks of flooding
between the federal government and those who
chose to locate in flood-prone areas. The program
now basically requires that the Federal Emergency
Management Agency develop local community
flood risk maps and that communities enact
appropriate land use measures. Communities must
designate floodways, which are the portions of the
100-year flood plain required to carry the water of a
10-year flood without raising the surface elevation
of the flood any more than 1 foot at any point in the
flood plain. All fill, construction, and development
must be prohibited in thisarea. This program has
led to an expansion of river corridor parklands and
to the better integration of flood plain greenbelts
into new development decisions. However, many
devel opments and urban redevel opments continue to
crowd as close to floodways as possible to capture
the amenity value of this resource.

Water for Agriculture

Federal support for reclamation projects has played
amajor role in the development of the modern West.
Aswas detailed in chapter 2, irrigated agriculture is
both a major contributor to the region’s productivity
and aunique culture. A recent National Research
Council report (1996a) observes:
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Repayment of Reclamation Water Projects

Historically, construction of Reclamation water projects was
funded from the federal treasury. What followsis a brief
description of how the costs of building projects get repaid
by those receiving project benefits, how water contracts are
constructed, and how they are renewed. Thisisageneral
description, which does not account for the many details or
variations among projects.

Cost Allocation. Reclamation water projects generally have
multiple beneficiaries—agricultural water users, municipal
water users, hydroelectric power users, and recreation
visitors. Project costs are assigned to each beneficiary
according to the cost of constructing the associated project
features (e.g., hydropower is assigned part of the cost of the
dam and al of the cost of the powerplant; irrigation is
assigned part of the dam's cost plus all of the cost of canals
and other distribution facilities). Thisallocation isthe
starting point for determining how much each group of
beneficiaries must repay.

Repayment. Several laws have defined how the allocated
costs of awater project must be repaid by the various
beneficiaries.

Irrigation. The Reclamation Project Act of 1939 provides
that the costs assigned to irrigation be repaid only up to that
amount which farmers can cover from the increased income
received from irrigated (as opposed to dryland) farming.
Contracts for the repayment of the irrigation costs are based
on the farmer's payment capacity that remains after the
project's operation and maintenance costs have been
deducted.

Two types of contracts for repayment are allowed under the
1939 Act. "Repayment contracts’ which are authorized by
Section 9(d), provide for afixed obligation of theirrigation
district. At the end of the repayment period, the debt
obligation isfulfilled, but the other contract provisions
continue in perpetuity. These contracts usually require
approval by the members of adistrict for adoption or
revision. Contracts usually are for 40 years, but this varies
from project to project.

Section 9(e) of the 1939 Act provides for "water service
contracts" which may be for terms of up to 40 years. Under
these contracts, irrigators only pay for water actually
delivered to the farm in any given year. Current policy
requires review of payment capacity at 5-year intervalsin
these contracts. There are a number of other rate setting and
cost-recovery proceduresin use for water service contracts.

It is Reclamation's policy to collect 100 percent of remaining
payment capacity after operation, maintenance,

and replacement (OM& R) costs have been deducted. No
reduction in the annual payment on the construction
obligation for repayment (Section 9(d)) contracts will be
made to account for increasesin OM&R costs. For water
service contracts under Section 9(e), the current

OM&R costs will bereflected as a part of the reanalysis of
payment capacity at 5-year intervals. Beginning in 1994,
Reclamation policy restricted contract length to 25 years.

In most of Reclamation's operating area, assistance is
available from federal power revenues to repay the project
costs that are beyond the irrigators' ability to pay. Irrigators
pay the construction costs up to their ability to pay, and
assistance from power revenues pays the balance of the
irrigation obligation. All construction costs allocated to
irrigation are repaid without interest.

Municipal and Industrial (M&1) Water. Payment of
project cost by those receiving M& | water is most often
governed by the Water Supply Act of 1958. ThisAct
permits storage capacity to beincluded in any Reclamation
or Corps reservoir for present or anticipated M& | demand.
M& | water rates are set to repay the full cost allocated to
M&I supply, with interest, generally over a 50-year period.
However, up to 30 percent of the cost of the project storage
needed to meet future demand can be deferred, subject to
repayment within the life of the project or a 50-year
repayment period. Interest charges on these deferred costs
may be waived for a period up to 10 years, and initiation of
construction repayment may be deferred until the block of
water allocated to future demand is first used.

Hydropower. Power generation was included in many
projects to provide energy to pump project water. Energy in
excess of project demands is permitted to be sold to
"preference customers'—public entities, such as rural
electrification associations and municipalities. Most
Reclamation hydropower projects are incorporated into
basinwide accounts for power repayment and marketing.
The power rate is set at alevel to cover, over 50-years time,
the project costs (both capital and O& M) assigned to
hydropower, plus the portion of irrigation repayment that is
beyond irrigators' ability to pay. Costsallocated to
hydropower are reimbursable with interest.

Recreation and Fish and Wildlife Enhancement. The
Federal Water Project Recreation Act of 1965 (P.L. 89-72)
provided the first general authority for facilities at
Reclamation projects to be designed specifically for
recreation and fish and wildlife purposes and financed
through cost sharing with a nonfederal entity. Prior to this,

(See "Repayment,” next page)
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Repayment (continued)

specific project legislation addressed recreation and fish and
wildlife cost allocation and repayment matters. Under Public
Law 89-72, 50 percent of the construction costs allocated to
these purposes are repaid with interest by a nonfederal entity
over a50-year period. Most recreation areas are turned over
to other federal and nonfederal agencies for management,
and those agencies incur the O& M expenses. The Water
Resources Development Act of 1974 (P.L. 93-251) amends
P.L. 89-72 and provides that only 25 percent of the costs
allocated to fish and wildlife enhancement are to be repaid
with interest.

Fish and Wildlife Mitigation. Where a project creates
impacts on fish and wildlife resources that must be mitigated,
the costs of mitigation measures are assigned proportionally
to the various project purposes and repaid using the
procedures applicable for each respective function.

Flood Control. The Flood Control Act of 1936 established
the philosophy that flood control was for the general welfare
of the region and the nation and required that the nonfederal
interests share in the development costs, such as providing
lands and O& M of the project works. The Flood Control Act
of 1938 repeal ed the requirement for such participation. The
Water Resources Development Act of 1986 required a 25-
percent cost share from local beneficiaries, increased to 35
percent in 1996.

Existing Contracts. To administer project water,
Reclamation currently utilizes approximately 9,000 project
repayment and water service contracts, including temporary
water service contracts and contracts with individual water
users. Of these, about 2,700 are considered to be major
contracts. These contracts provide water service to

10.9 million acres for agricultural lands and 800,000 acres of
urban and suburban lands, thus providing benefits to

30.9 million people. Inthenext 5to 7 years, numerous
contracts will be due for renewal, including many in the
Central Valley Project of California.

Contract Renewals. Water contract renewal has always
been a concern of water users and, more recently, isa
concern of those who feel that some types of water use
should not be continued or should be modified as contracts
expire.

One of the purposes of the 1956 Act (Administration of
Contracts under Section 9, Reclamation Project Act of 1939,
July 2, 1956) was to address the concerns of irrigation
districtsrelated to renewal of water service contracts. The
objections of the districts were: “(1) that no assurance can be
given in the contract itself or any other document binding
upon the government that the contract will be renewed upon
its expiration; (2) that the water users who have this type of
contract are not assured that they will be relieved of payment
of construction charges after the government has recovered
its entire irrigation investment; and (3) that the water users
are not assured of a permanent right to the use of water under
this type of contract.”

In partial response to these objections, Subsection 1(1) of the
1956 Act allows the inclusion of a provision in water service
contracts for the renewal of the contract. Subsection 1(2)
alows for the conversion of a9(e) water service contract to a
9(d) repayment-type contract, provided certain conditions
aremet. Currently, Reclamation and the Office of the
Solicitor are reviewing a number of questions with respect to
interpretation of this Act and its effect on the contract
renewal process.

Contract Program Review. Given the large number of
contracts coming up for renewal in the near future,
Reclamation is currently reviewing legal requirements and
internal procedures associated with its contracting program.
Thisreview is critically important, given the strong interest
in contract renewal by the historic beneficiaries aswell as
environmental and tribal interests. Part of the impetus for the
review stems from legal actions concerning contract renewal,
the most notable being suits brought by the Natural
Resources Defense Council over renewal of the water
service contracts for the Friant Unit of the Central Valley
Project. This suit raised questions about the need to address
ESA issues and conduct NEPA studies before reaching a
decision to renew. Reclamation'sreview of policy will
address how the contract renewal process can address both
the need for predictability for water users seeking renewal
and the flexibility to adjust water use to changing

environmental needs and social valuesin the West. #
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Water in the West: The Challenge for the Next Century

.. .iIf society accepts that irrigation is more
a culture—the way people live and part of
the national identity—it'slogical for the
public to absorb a significant share of the
responsibility for the activity in the name of
the national interest. Thus society shares
the costs and uncertainties by providing
various subsidies to farmers, which in turn
subsidize the costs of food and fiber to
CONSUMeEr's.

Reclamation has been the primary federal agency
responsible for the promotion of an irrigation
economy in the West, but the promotion of this
economy has aso been a part of the mission of
USDA and a secondary benefit from Corps projects.
The federal reclamation program created in 1902
(Reclamation Act, 32 Stat. 388) was to be used for:

. . .the construction and maintenance of
irrigation works for the storage, diversion,
and development of waters for the
reclamation of arid and semiarid landsin
the said Sates and Territories.

The history of the settlement and devel opment of the
West is one of constant adaptation to the reality of
arid or semi-arid lands through agronomic and
ingtitutional experimentation, and the Reclamation
Act of 1902 represented a recognition that
substantial federal support would be necessary to
sustain settlement in the region.

The West initially was dismissed as an unin-
habitable desert, but exploration changed this
perception by the 1840s. Settlement was initially
confined to fertile areas of California and Oregon or
to river valleys with an adequate supply of water for
small-scaleirrigation. The landsimmediately west
of the lower Missouri and the Red River basinsin
Minnesota and North Dakota, for example, received
from 20-25 inches of rain ayear. In 1847, the
Mormons migrated from Nauvoo, Illinois, to the

Valley of the Great Salt Lake and began irrigating
much more arid lands. The settlement of other arid
areas such as Colorado followed.

The federal government initially tried to encourage
western settlement through the disposal of public
lands, assuming that individual enterprise would
adapt itself to the region's climate. Much public
land policy from 1862 to 1902 can be seen as an
unsuccessful attempt to develop aland disposal
scheme that would support non-Indian settlement
and stimulate private enterprise in the more arid
parts of the West. The Homestead Act of 1862 was
designed for humid (or at best semi-arid) areas and
failed to attract sufficient settlers to the more arid
regions of the West. The Congress increased the
incentives by the passage of the Desert Land Act of
1877. The Act alowed settlersto acquire 640-acre
tracts of nonmineral, nontimbered land at $1.25 an
acre if they reclaimed the land through irrigation
within 2 years after entry; but as aleading public
|and historian concluded, the Desert Land Act:

.. .was abused from the outset by cattlemen
and other groups anxious to gain ownership
of water rights. . . 159,704 entries on
32,803, 914 acres of desert land, and
46,999 final entries for 8,645,749 acres
indicate that many tried but few succeeded
in fulfilling the requirements of the Desert
Land Act (Gates, 1968).

The agricultural settlement of the West proceeded
on two tracks—dryland farming and irrigated
agriculture. Except for southern California, which
developed a fruit and vine culture modeled on the
Mediterranean, irrigated agriculture was initially
developed to provide winter feed to support the
cattle industry. Dryland farming—cultivation with a
minimum of water—was adopted to grow wheat in
the upper Great Plains and in the dry areas of the
Pacific Northwest. The story of the successful
introduction of hard wheat to the upper Missouri
region and its survival in the 1930sisaclassic
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example of adaptation to a semi-arid climate without
supplementing existing supplies of water. Russian
and German Mennonites brought drought-resi stant
Turkey Red wheat from the Crimeg; later, afar-
sighted USDA employee imported a better strain
from Russia and created new pasta markets for this
hard variety.

The United States decided to support the fledgling
irrigation economies developing in the West by
federally financed water projects. Irrigation had
become a national political issue in the 1890s and
was touted as the means to create a civilized society
of farmers. The success of the Mormonsin Utah
became the model for ssimilar collectives, such as
secular, communal efforts in Colorado, California,
and Washington. The Anaheim colony in southern
Californiaand Union colony in what became
Greeley, Colorado, were the first two major
irrigation colonies, and they induced the formation
of larger, lessidedlistic irrigation projects backed by
eastern and foreign capital (Dunbar, 1983). These
projects were intended to be self-sustaining—and, in
many cases, profitmaking—but many were not. Too
often, speculation, rather than bona fide occupation
by resident farmers, and drought cycles combined to
bankrupt many canal companies.

Federal support for irrigation emerged after the
federal government was unable to develop a public
land policy to induce sufficient settlement of the
West, and states' efforts to finance irrigation projects
or to induce the creation of irrigation districts were
not successful enough to create sustainable irrigation
economies. The 1902 Reclamation Act was passed
when President Theodore Roosevelt asked
opponents, mainly fiscally conservative eastern
Republicans, not to oppose the bill. This, along
with a"veiled threat to veto the river and harbor
bill," cleared the way for its passage (Pisani, 1992).
Until the New Deal, the actual impact of the
Reclamation Act was small. Initialy, federa
funding was limited to the construction of storage
and distribution facilities to support individual

reclamation projects, many started by private
enterprise. Supporters predicted that 60-100 million
acreswould beirrigated, but the thirty projects
created during the first 6 years of the Act totaled
about three million acres, and much of this land had
been irrigated prior to 1902.

The New Deal fundamentally transformed the
Reclamation program from a community-based
effort to aregional water development program.
Larger carryover storage reservoirs were constructed
to support irrigated agriculture as well as urban
growth. Hoover Dam was constructed to firm up
supplies for both the Imperial Valley and Los
Angeles, and it became the model for the
construction of large multiple-purpose projects
during the Depression and into the 1960s. The
competition for scarce resources was solved by
supply augmentation and the occasional reallocation
of existing supplies.

Historically, the major tension in Reclamation
philosophy and practice was between the original
socia vision of a West peopled with small farms
and the reality that, in many places, that vision was
not economically feasible. The history of acreage
limitation illustrates the tension between original
intention and the recognition that a different
adaptation had occurred, especially in California.
The origina reclamation program contemplated that
individual project costs would quickly be repaidin
10 years by the beneficiaries: the program limited
water deliveries to 160-acre tracts or 320 acres when
both a husband and wife held title. Most proj