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ABSTRACT

Conflict associated with proposals to transfer water
across local political boundaries has been a major water
management issue in Virginia in recent years. The tendency for existing institutions to perpetuate rather than
resolve conflict has resulted in proposals for institutional
modification. One proposal is the adoption of a statewide
water-use permitting program.
A second is adoption of
a specialized institutional mechanism to focus exclusively
on conflict arising from proposals to transfer water
across local political boundaries for. public supply purposes. A third alternative is application of mediation to
achieve negotiated solutions to conflict.
Since most
current water supply conflict involves interjurisdictional
transfer, adoption of a specialized institution to address
the transfer issue appears to be the appropriate action.
This approach is also suggested due to the failure of
traditional water-use permitting programs to address the
root causes of transfer-related conflict.
The recommended approach is creation of a water transfer
review board to provide mediation of interjurisdictional
water transfer conflicts and to provide where necessary
a state process for imposing a settlement on the participants to such conflict.
An imposed solution would be
invoked only where mediation was unsuccessful and would
follow a comprehensive review of the various dimensions
of the conflict. Approval of a proposed transfer would
be authorized only where criteria for assuring the desirability of the transfer and protecting the area of the
transfer's origin were satisfied and where the transferrer
agreed to the payment of compensation. The amount of
compensation in a particular case should not be limited
to actual damages produced but should be based on a
sharing of the water supply cost savings made possible
by transferring the water instead of implementing a more
costly option. The approval process should provide for
final determination of water-rights and land-use issues,
subject to review in the courts for protection of due
process rights. If adopted, the recommended institution
wou Id lead to more efficient resolution of interj u risdictional water-transfer conflict while protecting potential

areas of origin from unreasonable adverse effects and
ensuring an equitable division of the benefits of water
transfer.

Key words: Water Transfer, Political Aspects, Political
Constraints, Boundaries, Negotiations
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INTRODUCTION

I.

OVERVIEW

Major water supply conflicts are a relatively recent event
in Virginia. The state's average annual precipitation of
42 inches creates a general condition of abundance that
traditionally has been more than adequate to satisfy all
needs for water.
In recent years, however, conflicts
have become more frequent, larger in scale, and more
prolonged. 1 Of greatest prominence have been conflicts
associated with proposals for public water supply expansions in urban areas.
Increasing numbers of people
and their activities within relatively small geographical
areas have caused demand to approach or even exceed
available supplies for limited time periods at some locations. *Droughts such as those in 1977 and 1980-81
have emphasized inadequacies in several public water
supply systems to meet demands during prolonged periods of low streamflow or groundwater levels.
One of the obvious responses to this situation is to expand the area from which supply is derived to include
regions outside the urbanized areas themselves.
Water
transfer traditionally has been a major means of assuring
a balance between water supply and demand.
Where
water is in abundance at one location but scarce in another, transfer has the potential to create net gains due
to the higher value of water in the area of scarcity.
However, eva Iuation of transfer p roposa Is is comp Ii cated
by difficulties in assessing impacts and determining the
value of water in alternative uses.
Consideration of transfer proposals becomes more complex
where proposed transfers cross political boundaries.
lnterjurisdictional water transfer (IWT) can involve all
levels of government from national to local, with local
boundaries more likely to be involved due to the smaller
size of local governmental units.
I nterju risdictional
conflict has been a central aspect of most of the recent
water supply conflicts in Virginia.
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11.

RECENT WATER SUPPLY CONFLICTS

The most publicized water supply conflict in Virginia has
involved attempts to expand public supplies in the
southeastern area of the state.
Impending shortages
have been recognized for several years, but only limited
steps to avert shortages have been implemented in response to the various studies conducted.
Most of the
studies to date have focused on surface water development to expand water system capacity, but attention was
focused on groundwater development during the 1980-81
drought when Norfolk proposed construction of wells
within the City of Suffolk (largely to supply water to
Virginia Beach).
Although relatively short-term agreements for interjurisdictional transfer of groundwater on
an emergency basis were reached, conflict associated with
groundwater development attempts 2 left substantial bitterness among the political subdivisions of the region.
Reliance on interjurisdictional transfer of groundwater
has been given little attention as part of a long- range
solution to the water supply problems of the easternmost
localities of the region.
Subsequent to the 1980-81
drought, Virginia Beach has announced plans to divert
60 million gallons per day of water from Lake Gaston on
the Roanoke River.
This plan is consistent with the
recommendation of a water supply plan released by the
U.S. Army Corps of Engineers in 1984, 3 but the proposal
has become the focus of significant controversy within
Virginia and between Virginia and North Carolina.
At
the time this report is being prepared, several related
legal proceedings have been initiated and are pending
resolution.
Although the · southeastern Virginia conflict has received
the greatest publicity, other conflicts over water supply
development have occurred in recent yea rs.
The
northern Virginia area appeared to have potential for
occurrence of major conflict regarding water supply, but
this potential recently has been eliminated with the
signing of a regional agreement that will bring about a
sharing of the area's water resources.
The agreement
among local governments in northern Virginia, Maryland,
and the District of Columbia was negotiated with staff
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assistance of the Interstate Commission on the Potomac
River Basin. 4
In addition to the northern and southeastern Virginia
cases, similar but less well publicized conflicts have
arisen at other locations. The City of Bedford has been
involved in a dispute with Bedford County over the
drilling of wells in the County for the City's water supply. Initially, the County refused to permit the City to
locate its wells in the County. After judicial action was
initiated, the local governments reached agreement concerning water supply development.
Local governments in the Roanoke Valley have been
seeking ways to expand the capacity of their water systems.
The alternatives considered have precipitated a
number of conflicts .
In particular, Roanoke City and
Roanoke County residents disagreed over proposed construction by the City of an impoundment on Back Creek
in the County. Similarly, proposals to tap the Roanoke
River within Montgomery County were met with opposition
in that county.
Efforts of Newport News to locate additional sources of
supply to satisfy future needs have created concern in
areas identified as possible sources. The corps has recommended diversion of water from the James River above
Richmond, 5 creating the potential for conflict with Richmond. Preliminary consideration of the Pamunkey River
as a potential source of supply has been met with opposition from localities within that basin.
A review of significant water supply conflicts in Virginia
indicates the existence of certain common features.
First, most major conflicts involve attempts to expand
public water system capacity.
Second, these conflicts
generally involve a proposal to transfer water across a
local political boundary.
Opposition to transfer is an almost universal response
within the area proposed as a source of supply. Several
reasons exist for this reaction.
A fundamental reason
' 1 r opposition is the concern for damage to current wa-using activities and the limitation of future develop-
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ment. Environmental and sportsmen's interests express
concern that environmental values will be diminished if
transfers decrease streamflows; farmers fear that crop
or livestock losses will arise; local governments fear a
loss of a portion of their tax bases; and waterfront
property owners fear a loss of property value.
While
such concerns may be realistic in certain cases, the
abundance of water in many areas often makes this concern unfounded. But misconceptions concerning potential
impacts of transfers are relatively common since uncertainty tends to encourage acceptance of worst-case assumptions. The absence of timely, objective information
concerning impacts therefore appears to be a significant
factor in the formation of opposition to water transfer.
A second source of opposition is the compensation issue.
Certain water users with the potential to be adversely
affected by a water transfer may have rights to compensation but may have to rely on uncertain judicial
processes to enforce such rights. Other classes of water
users may have little prospect for compensation.
For
example, environmentalists and recreationists may not
have compensable interests under existing law. Another
factor is that transfer of water considered surplus in the
area of origin is not likely to require compensation under
current institutional arrangements.
Compensation for
property interests in water generally requires proof of
injury, an approach that is likely to preclude compensation where water is in surplus. Thus the transfer of
water is not subject to the same rules as are transactions
involving most other natural resources in which property
interests are held.
Under these conditions, opposition
to transfer is an understandable reaction.
Ill. EXISTING WATER MANAGEMENT INSTITUTIONS

This review of water supply conflicts and their general
characteristics illustrates the importance of institutions
as a factor in \'Yater supply conflict. Water management
institutions involve a variety of laws and procedures
originating at different levels of government and administered by a variety of separate decision-making bodies.
6

State government, although constrained by several important federal powers related to water, traditionally has
played a major role in water supply management.
The
water rights system of a state is an important institutional factor in water supply development because such
law defines legal rights to take water from a natural
source. Although adoption of water-use permitting programs in some states has transformed water rights into
conditional permission of a state agency, water rights in
Virginia generally continue to exist as an element of land
ownership, to be adjudicated by the courts whenever
disputes arise. 6
The major exception to this approach is created by the
Virginia Groundwater Act of 1973, 7 which establishes a
permit requirement for certain groundwater uses within
special geographical areas designated by a state agency
under procedures contained in the act. Two such areas
have been designated: Virginia's Eastern Shore and the
southeastern coastal plain region south of the James
River.
The state regulates construction and operation of water
supply facilities through several programs.
Dam construction and operation is one regulatory focus. 8 Public
water suppliers are also subject to state regulation.
Health aspects of water supply operations are regulated
by the State Health Department within the general
framework provided by state legislation 9 and the federal
Safe Drinking Water Act. 10 State regulation of water
suppliers with respect to charges and quality of service 11
is limited to •certain private providers of water supply
service and does not apply to counties and municipalities.
Virginia has conducted water resources planning since
1966. 12 The planning program initially was independent
of the state's water quality management program and focused on water supply.
After the water resources
planning program was incorporated into the water quality
management program in 1972, water supply concerns were
subordinated to water quality planning associated with
federal regulatory requirements and funding programs.
Well-publicized water supply problems of recent years
have resulted in increased attention to water supply
7

planning, but this newly initiated activity will not immediately remedy information deficiencies resulting from
previous lack of attention to water supply.
These information deficiencies include such basic issues as the
yield of major aquifer systems and the impact of water
withdrawals on surface water systems. These deficiencies have adversely affected the process of evaluating
alternative proposals for expanding the water supply of
southeastern Virginia.
Virginia localities have been granted authority to develop
water supplies and to provide water to consumers, 13 and
local government has served as the principal water supplier. Virginia law provides several mechanisms for local
government ' s involvement in interjurisdictional water
supply activities. These include extraterritorial projects
of a single political subdivision; 14 interjurisdictional
projects undertaken by joint action of two or more political subdivisions; 15 and more formal institutional arrangements encompassing two or more local governments,
including water authorities 16 and service districts. 17
Enabling legislation provides that governing bodies of
counties and municipalities have the authority to ". . .
acquire or otherwise obtain control of or establish,
maintain, operate, extend and enlarge waterworks . . .
within or without the limits of the county, city or town.
18
•
•
• "
However, authority for extraterritorial projects
are subject to significant constraints. Of greatest impact
are several 1975 legislative provisions requiring permission of the host political subdivision where another local
government desires to construct impoundments or operate
certain water supply facilities outside its boundaries. 19
These provisions contain an exemption for projects where
land had been purchased or other specified acts ta ken
by the effective date of the legislation.
These consent
requirements do not provide an absolute veto power;
where consent is denied, the requesting jurisdiction has
the right of appeal to a special court. This court consists of three Virginia circuit court judges from locations
remote from the parties to the case as selected by the
Chief Justice of the Virginia Supreme Court. The special
court is to "balance the equities in the case" and enter
an order setting forth what it deems "fair and reasonable

8

terms and conditions. .
" 20 Such decisions can
appealed to the Virginia Supreme Court.

be

These legislative provisions for interjurisdictional water
supply activities indicate recognition of need for such
operations;
however, authorizing prov1s1ons contain
various restrictions in deference to the prerogatives of
individual political subdivisions. Virginia law reflects a
definite preference for negotiated agreements rather than
unilateral action as the basis for interjurisdictional water
supply operations. While individual counties and municipalities continue to have authority to operate individually owned water facilities outside their boundaries, this
right is closely constrained by consent requirements,
necessitating a cooperative approach.
Such operations
generally cannot be established by action of any centralized authority but must be developed on the basis of
interj u risdictional negotiation.
The preemptive powers of the federal government affect
water management in a variety of ways.
Perhaps the
most significant of these powers is control of certain
water project construction.
While other controls such
as those imposed by the Federal Power Act 2 1 and the
Rivers and Harbors Act of 1899 22 may apply to certain
water projects, one of the most pervasive federal controls
is the permit requirement imposed by Section 404 of the
Clean Water Act 23 for discharge of dredged or fill material into navigable waters.
The Section 404 permit program, administered by the
U.S. Army Corps of Engineers, applies to a wide range
of water development activities involving placement of
dredged or fill material in navigable waters.
This authority includes construction of such water supply facilities as intake structures.
The Iimitation of the permit
requirement to navigable waters is not a significant
constraint since the definition of "navigable waters" 24
for defining jurisdiction of the Section 404 program and
the rest of the Clean Water Act is broader than the
traditional concept of navigable waters and encompasses
all the waters of the United States, including adjacent
wetlands.
The federal institutional structure contains a
9

wide range of constraints that affect the issuance of
Section 404 or other required permits. 25
Virginia has been a party to several formal and informal
interstate institutional arrangements involving water resources with potential to affect water supply management.
The primary institutional arrangement involving water
supply management in Virginia has consisted of a bi-state
system of advisory committees established by the governors of Virginia and North Carolina. This institutional
arrangement is the result of an agreement originally
signed in 1974 and revised and continued in 1978. 26 The
most recent organizational structure for implementation
of the agreement was established in 1982 and consisted
of the 26-member North Carolina-Virginia Water Resources Management Committee and several advisory
committees.
The "management" committee had no actual
water management authority but served as a forum for
joint discussions of interstate management concerns.
Although the advisory committee structure varied between states, each state appointed members to three in terstate liaison committees.
These liaison committees
consisted of one to consider water quality in the Chowan
River, one focusing on groundwater use, and one devoted to water supply for southeastern Virginia and
northeastern North Carolina.
Driven by efforts of proponents of the Lake Gaston
transfer to obtain necessary federal permits, the various
committees provided a forum for intensive interstate
discussions of the basic issues involved.
These discussions appear to have resulted in substantial informal
agreement between the two states regarding some of the
issues, but major differences continue to exist regarding
other issues.
The greatest level of agreement was
achieved with respect to the use of water from the interstate coastal plain aquifer system.
The groundwater
liaison committee concluded that existing withdrawals from
the system in southeastern Virginia and northeastern
North Carolina equal or exceed the natural recharge rate,
implying significant limitations on further development
of permanent supply from this source.
However, the
committee has acknowledged the possibility of additional
pumping on an intermittent basis.
The committee · has
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endorsed stabilization of the existing cone of depression
resulting primarily from industrial pumping at Franklin,
Virginia, and recommended that the two states jointly
develop a management plan for future use of the resource.
Implementation of such a plan would require
certain changes within state laws for control of groundwater withdrawal.
Recognition has been given to the
need for additional modeling of the aquifer system in view
of disagreement among groundwater hydrologists concerning maximum potential yields compatible with longrange maintenance of the system.
The area of least
progress is the water supply issue involving the proposed Lake Gaston transfer. The failure of the negotiation process is indicated by North Carolina's efforts to
block issuance of the necessary Section 404 permit by
the corps. The advisory committees have been inactive
since 1983.
Recent IWT controversy, particularly in the southeastern
portion of the state, has resulted in consideration of
institutional modification.
The most prominent development has been the creation of the State Water Study
Commission in 1977. 2 7 The Commission recommended
changes in the state's water resources planning program,
which were enacted into law in 1981, 28 but it has not
recommended major changes in other components of the
institutional framework affecting IWT.
The commission
was established as a permanent state agency in 1984 with
authority to continue to study all aspects of water supply
and allocation problems and to make recommendations to
the Governor and General Assembly. 2 9
IV.

OBJECTIVES AND ORGANIZATION OF REPORT

This report is an analysis of the IWT issue, with focus
on Virginia as a case study. Primary emphasis is placed
on intrastate water transfers crossing boundaries of local
political subdivisions, with more limited attention given
to the interstate dimension of water transfer. The case
study approach allows a concrete analysis of the IWT
issue as it exists in one state, but provides a means to
address the issue more generally as well th rough the
11

identification of broader implications of the Virginia experience.
The next section focuses attention on the institutional
aspects of IWT. After general institutional requirements
are considered, Virginia's current institutional framework
is evaluated.
An effort is made to identify institutional
deficiencies obstructing resolution of IWT conflicts. Alternative institutional arrangements for managing IWT are
then considered and evaluated in relation to Virginia's
water supply conditions and problems.
Options considered include greater centralization of water allocation
responsibilities within state government and mechanisms
to faci Iitate interj u risdictional negotiation without general
displacement of existing water allocation institutions.
Within consideration of mechanisms for improved negotiation, particular attention is given to possible implications of recent experience in environmental mediation
for resolving IWT conflict.
The final section of the text presents a proposal for improved resolution of IWT conflict. This proposal contains
recommendations for design of institutional arrangements
to mitigate problems caused by deficiencies associated
with current institutions.
The report contains two appendices.
Appendix A presents an analysis of the environmental mediation process,
which is discussed in the text as an alternative institutional mechanism for resolving IWT conflict.
Appendix
B discusses the assessment of environmental and economic
impacts of IWT, an essential component of any decision
process for IWT management.
V.

FOOTNOTES
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INSTITUTIONS FOR MANAGING IWT

I.

GENERAL REQUIREMENTS

Like other public works projects, IWT must be planned,
implemented, and operated in a manner cons istent with
applicable laws and other components of the prevailing
institutional framework.
The range of potential institutional settings within which IWT can be proposed is quite
broad.
One end of the spectrum . is· characterized by
specific legal controls over water development and use,
usually in the form of comprehensive water-use permitting programs operated by state governments.
At the
other end of the spectrum, specialized institutional mechanisms for resolving !WT-related transfer are absent.
In this situation, the relevant institutional framework is
more diffuse.
Conflict resolut ion is a decentralized
process involving a variety of forums for consideration
of individual issues related to IWT. The courts in this
situation are likely to be more predominant as a means
of resolving questions over property rights in water and
settling other conflicts.
Due to the lack of a central
authority for resolving conflicts, negotiation among the
parties affected by an IWT proposal will be of substantial
importance in conflict resolution under these institutional
conditions .
Virginia is located toward the decentralized end of this
institutional spectrum.
As a result, approval of IWT
proposals generally must involve a negotiated settlement
of conflict or judicial action to resolve claims of adversely
affected parties.
General observation indicates that
!WT-related conflict has tended to persist over significant
periods of time rather than be resolved by either of these
mechanisms. Although judicial action now has been initiated with respect to the IWT proposed for Virginia
Beach, the conflict period has been notable for the lack
of effort among the parties to achieve a negotiated solution to conflict. This lack of negotiation is surprising
in view of the potential for transfer from water-abundant
regions to water-scarce regions to produce a net gain
16

that could be divided in such a way that all affected
parties could be made better off.
This absence of negotiation suggests that basic institutional factors act as
disincentives for negotiated solutions of IWT conflicts.
In order for negotiation concerning IWT to occur, at least
three basic conditions must exist: property rights must
be certain and freely transferable, negotiation costs must
be low, and adequate information must exist.
The following sections describe these three conditions, after
which Virginia's institutiona _I framework is evaluated to
assess the extent to which the conditions a re satisfied.
A.

Property Rights Certainty and Transferability

Central to any negotiation process is the existence of
rights that are certain and subject to exchange among
the negotiating parties according to agreed-upon terms.
Certainty requires unambiguous definition of exclusive
rights for specific individuals to engage in a designated
range of activities.
Certainty also requires assurance
that rights will be enforced should infringement by another party occur.
Transferability implies freedom for
the rights holder to convey the rights to another party
under mutually agreeable terms.
The prospects for negotiation are impacted significantly
if these conditions do not exist.
Property rights uncertainty discourages negotiations by all parties affected
by a proposed IWT.
From the perspective of the potential water transferrer, property rights uncertainty
creates the possibility that successful negotiation will not
produce clear legal title since other claims against the
water in question may arise at a later time.
From the
perspective of the area of origin, uncertainty creates a
disincentive to negotiate since its claims may be found
to be invalid in the negotiation process. This disincentive would be especially significant where the possibility
exists that the potential water transferrer may be found
to possess legal rights to transfer the water in question
without obligation to the area of origin.
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Limitations on water-rights transferability also have an
important effect on the feasibility of negotiation. Limits
can take the form of direct prohibitions such as those
arising from restrictions on place of water use and can
also arise from the nature of property rights recognized
in a particular resource.
This latter type of limitation
can be clarified by acknowledging a distinction between
a property rule and a liability rule with respect to the
transfer of property among parties.
"A property rule
allows the holder of an entitlement to sell it at any price
he can command, or not to sell it at all if that is his
preference.
A liability rule, on the other hand, only
protects the objective value of the entitlement, as determined by the market." 1
A liability rule requires payments only for losses imposed
on the rights holder while a property rule permits the
rights holder to negotiate for payments in excess of
losses up to the full value of the right to the potential
transferee.
Since a liability rule does not allow compensation in excess of actual losses, it acts as a disincentive for the holder of a right to enter into
negotiations. In addition, the existence of a liability rule
can generally be expected to result in exaggerated damage claims from the area of origin. Only by overstating
such claims can the area of origin hope to receive compensation in excess of actual losses.
B.

Low Negotiation Costs

Costs of negotiating a solution to IWT conflict consume
cost savings associated with such transfer relative to
other water supply strategies; as these costs rise, the
feasibility of transfer diminishes.
Negotiation costs are
a function of the number of parties to the negotiation
and the nature of the institutional mechanisms within
which negotiations occur.
High negotiation costs tend
to be characteristic of a decentralized institutional
framework involving common law water rights and multiple
decision points associated with individual aspects of the
IWT proposar.
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C.

Availability of Adequate Information

Negotiation depends upon access to information that will
allow the parties involved to form accurate, mutual perceptions of the value of the object of negotiation . The
absence of such information encourages unrealistic perceptions of value that hinder the establishment of mutually acceptable terms of trade.
As a general rule, it
would be expected that both the transferrer and area of
origin are likely to overestimate their value for the water
and understate the value in the other area. Information
deficiencies enhance these tendencies and therefore serve
as obstacles to effective negotiation.
II. EVALUATION OF VIRGINIA'S CURRENT
INSTITUTIONAL FRAMEWORK
The suggestion has been made that Virginia's institutional
framework is not conducive to negotiated resolution of
IWT conflict.
Analysis of the Virginia situation with
respect to each of the three requirements identified above
is necessary to identify specific obstacles to negotiation.
A. Property Rights Uncertainty and Limits on
Transferability
The previous review of Virginia law defining property
rights in water indicates the existence of substantial
water rights uncertainty and obstacles to transferability
of water rights. In the case of water from streams, the
riparian doctrine does not classify public water supply
as a reasonable use and does not recognize a right to
transfer water for use away from riparian lands. 2 These
limitations have been overcome through use of surplus
water. However, defining surplus water is difficult due
to the unquantified nature of riparian rights.
In addition, the continuing availability of surplus water cannot
be assured. Expansion of valid uses by holders of riparian rights may create conflict over the once-surplus
water, and successful legal challenges may be brought
against a public supplier after use has been initiated.
The Virginia Supreme Court's apparent recognition of
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inverse condemnation proceedings in this situation (allowing monetary compensation for documented damages
while precluding injunctive relief for the conflicting user)
reduces but does not totally eliminate related uncertainty.
Existing groundwater law also provides obstacles to negotiation.
Under the reasonable use doctrine, a public
supply requiring the transport of water away from the
land from which it is pumped could be established either
by using surplus water or by obtaining the rights of
parties that would be adversely affected by the public
use.
But after establishing a supply by either means,
the public supplier would face insecurity since other
landowners with access to the aquifer in question have
essentially unlimited rights to make future on-site use
of groundwater. 3 Such use could interfere with transfers
for public water systems. A public water system injured
by the actions of a landowner exercising his right to use
groundwater wou Id have no legal recourse except to acquire the water rights of the conflicting user at unpredictable payment levels. Therefore the common law right
of landowners to use groundwater would undermine the
efforts of public water systems to acquire secure water
supplies.
Uncertainty also continues to exist in designated
groundwater management districts. The provision of the
Groundwater Act of 1973 prohibiting the issuance of a
new permit if the proposed water use will unduly interfere with existing wells provides some protection for
existing users. 4 However, the existence of a significant
group of users exempt from the permit requirement undermines this protection. 5
Ambiguity in Virginia's existing structure of water rights
is a major deterrent to successful water transfer negotiations.
Under the existing system, parties attempting
to acquire water rights cannot be assured that negotiations will prevent subsequent court challenges.
As a
result, public water systems are discouraged from initiating negotiations to resolve water transfer conflicts.
In addition, parties on the other side of the negotiation
process that hold uncertain claims to water resources are
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hesitant to negotiate because they fear that negotiations
may jeopardize their claims to the water resource.
For
example, negotiation may establish that water is in surplus in an area, with the result that a public system from
another area may transfer the water without payment to
the landowners in the water's area of origin.
The uncertainty inherent in the definition of water rights
in Virginia is compounded by other institutional factors
that constrain the exercise of water rights. These constraints operate independently of the water rights
structure and may, in some situations, prevent the implementation of water development projects for which
water rights issues p.o se no obstacle.
Among the most
significant constraints are the regulatory powers exercised by federal, 6 state, 6 and local governments. 8 These
regulatory procedures provide the principal forum for
input from interest groups such as recreationists that
may benefit from water- related activities but have no
recognized water rights to serve as a basis for direct
participation in negotiations concerning water rights.
B.

High Negotiation Costs

Virginia's current institutional framework tends to confront the potential water transferrer with high negotiation costs.
These costs are partly the result of the
state's common law water rights system.
The existence
of multiple private interests and the absence of a mechanism to consolidate negotiations with these diverse interests make negotiation a time-consuming and costly
activity. The existence of multiple regulatory processes
also contributes to negotiation costs. The lack of coordination among regulations imposed by various governmental entities, together with lack of coordination
between regulatory proceedings and the water rights issue, imposes a substantial burden.
The absence of a
single forum for resolving often overlapping water rights
and other issues raises negotiation costs to a point that
discourages negotiation over water transfers.
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C.

Inadequacies of Existing Information

Inadequacy of existing information concerning the state's
water resources is an especially important source of difficulty in resolving water development conflicts in Vi rgin 1a.
The
controversy
surrounding
additional
groundwater development in the southeastern area of the
state is a prime example. The lack of generally accepted
information concerning the aquifer's yield and the effect
of increased pumping on existing wells constrains the
ability of the local governments in the region to negotiate
a multi-jurisdictional groundwater development program.
In addition, the resolution of related interstate conflicts
is affected by data Iimitations because the effect of additional pumping on groundwater levels and streamflows
in North Carolina is not adequately understood. 9
Information deficiencies have been a major factor in the
controversy over the proposed transfer of water from
Lake Gaston on the Roanoke River to the Norfolk-Virginia
Beach area. North Carolina has expressed concern over
possible adverse impacts on future economic growth in
the northeastern part of the state and on environmental
conditions in the North Carolina portion of the Roanoke
River basin. 10 In-state opposition to the proposal has
centered on potential impacts on fish and recreational
activity that may adversely affect the economic growth
of the region. 11 However, preliminary calculations suggest a relatively minor effect on Kerr Lake, which is
operated to maintain relatively stable water levels in Lake
Gaston. 12
Information inadequacy has significantly reduced the
possibility of negotiated solutions to water development
conflicts.
The existence of sound data might limit the
current tendency to present a "worst case"
situation
with respect to the impact of water transfers on future
economic growth and environmental conditions.
Acceptance of such a "worst case" claim, whether or not supported by val id information, has largely eliminated the
incentive for negotiation and resulted in strong opposition to most of the proposals introduced.
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Information deficiencies are due in large measure to the
low level of water supply planning conducted by the
Commonwealth during the last decade. Since the transfer
of water planning authority from the Department of
Conservation and Economic Development to the State Water Control Board (SWCB) in 1972, 13 water quality rather
than water supply management has been the emphasis of
state water planning in Virginia. This quality orientation
arises from three factors:
the traditional water quality
mission of the SWCB; the high degree of federal funding
and regulatory activity in the water quality area; and
the lack of a broadly perceived water supply problem in
the state until recent years. In recognition of the need
to expand the state . water supply planning program,
statutory modifications were enacted into law in 1981. 14
However, the implementation of the new authority has
been slowed due to limited funding in support of the
expanded planning activity.
Ill.
A.

ALTERNATIVE INSTITUTIONS FOR MANAGING IWT

Overview

Governmental response to increasing water-use conflict
follows a typical path:
adoption of additional administrative controls over water-use activities. Although the
potential scope of administrative controls over water use
can differ substantially, the states taking such action
have tended to adopt comprehensive water-use permitting
programs. Thus, this institutional mechanism is a primary alternative to Virginia's existing institutional
framework for managing IWT.
Although less frequently utilized, other institutional alternatives are available. Included are special permitting
programs limited to IWT cases and other conflict management strategies outside normal judicial and regulatory
procedures. Unfortunately from an evaluation perspective, water-use permitting programs limited to IWT have
not seen application. Some states have approved water
transfers by individual action of the state legislature, 15
but these ad hoc proceedings do not represent a systematic approach of general applicability.
The use of
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other conflict management strategies outside the scope
of normal judicial or regulatory proceedings has also been
limited in water resources management. However, some
of these approaches have seen considerable use in environmental conflict management. While these approaches
generally involve the efforts of neutral parties to assist
in conflict resolution, they differ substantially with respect to such factors as degree of procedural formality
and the specific role and authority of the neutral party
in achieving settlement of the dispute.
Two examples of conflict . management approaches presenting substantial contrast are arbitration and mediation. Arbitration involves formal proceedings, generally
controlled by legislation, in which the neutral party has
power to impose a binding solution on the parties to the
disagreement. Mediation, on the other hand, is a process
where the neutral party has no power to impose a solution
but merely assists in negotiation.
In this approach,
conflict resolution occurs only when the parties voluntarily reach agreement.
Of these two approaches, mediation has been the predominant conflict management
technique applied to environmental conflict. 16 Due to the
potential implications for resolving IWT conflict, an overview of the environmental mediation process is provided
after consideration is given to water-use permitting.
B.

Water-Use Permitting

Several eastern states have adopted water-use permitting
programs as a replacement or supplement to the traditional common law allocation systems.
These permitting
programs vary considerably with respect to such factors
as type of water included and geographic coverage.
Some of the states (e.g., Florida, Georgia, Kentucky,
Maryland, and New Jersey) have adopted permitting
programs applying statewide to use of both surface and
ground water.
A second approach involves statewide
controls applicable to surface water only (e.g., Mississippi).
A third approach consists of controls over use
of both surface and ground water within specially designated regions within a particular state (e.g., North
Carolina). A fourth approach imposes a permit require24

ment only for use of groundwater within designated
management districts (e.g., South Carolina and Virginia) .

i 1

Administrative permitting offers several potential advantages relative to common law allocation systems as an
approach to IWT management. Adoption of this approach
represents a major centralization of the decision process.
To a significant extent, regulatory decisions are substituted for private negotiations and decisions previously
made within the framework of private property rights.
Water rights generally are quantified, with state control
exerted over surpluses within natural hydrologic systems.
Decision making regarding use of such surpluses
is generally supported by improved programs for data
collection and analysis and encompasses a broad view of
the public interest.
Although private negotiation is deemphasized in the administrative allocation approach, adoption of this approach may assist private water - rights transactions.
First, quantification of water rights generally enhances
the prospect of successful negotiation. Second, improved
data collection and analysis often associated with such
programs reduces physical uncertainty impeding negotiation.
However, administrative permitting does not totally remove unnecessary obstacles to beneficial IWT. With respect to voluntary negotiation under this institutional
mechanism, uncertainty remains a factor. Although water-rights certainty is considered a characteristic of administrative allocation in general, actual water-permitting
programs are compromise measures reflecting concern for
a variety of objectives, some of which are in conflict with
water-rights certainty. For example, attempts to assure
continuing compatibility between water use and a range
of "public interest concerns" may result in adoption of
such measures as time-limited permits that have a negative impact on long-range exclusivity of the water right.
As an illustration, Florida water-use legislation provides
for issuance of time-limited permits for a period not to
exceed twenty years, or for a period of up to 50 years
in the case of public water suppliers. 18 Permits generally
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may be renewed, but the holder has no guarantee of such
action.
In addition to this time limitation , the Florida
legislation provides for imposition of restrictions on
classes of permit holders during periods of water shortage. While perhaps beneficial from certain perspectives,
such measures make water rights less certain, and,
therefore, adversely affect the prospects for voluntary
transactions in water rights.
Another source of uncertainty within certain permit
programs is the existence of significant classes of exemptions from the permit requirement. While exemption
of small users is a common practice not Ii kely to have
substantial impact on permit-program administration, categorized exemption of potentially large-volume water
users creates an important source of uncertainty for regulated water users.
The Kentucky water allocation
system serves as an example of this problem.
Its exemptions include domestic users, agricultural users and
irrigators, uses exempted by administrative regulation,
certain specified steam-generating plants, and water injected underground in connection with oil and gas production. 19 The legislation does not define the relationship
between regulated and nonregulated water users, thereby
creating significant uncertainty concerning exclusivity
and specificity of rights for permit holders during times
of water shortage.
A third source of potential difficulty assoc iated with
certain water-permitting programs arises from the question of whether water rights so created are transferable
as property.
Legislation in some cases explicitly makes
water rights transferable when administrative approval
is obtained, but legislation in other states does not address the issue.
For example, Virginia legislation establishing a permitting program for groundwater use in
designated areas neither authorizes nor prohibits transfer, thereby creating uncertainty concerning transferability. 2 0
Perhaps more fundamental than these constraints on voluntary negotiations under administrative permitting
programs are other limitations associated with this approach.
First, traditional permitting programs are not
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likely to make transfer more acceptable to the area of
origin, even if the transfer is beneficial from the perspective of a state as a whole, because the approval
process generally does not change the distribution of
transfer benefits to require greater sharing with the area
of the transfer's origin. Under these conditions, opposition to transfer expressed through the political process
is likely to continue unabated.
Second, and perhaps
more importantly, some of the common law states may not
face sufficient water-use conflict to justify adoption of a
generally applicable water-use permitting program.
Controversial transfer proposals can arise under conditions where a relatively small amount of conflict exists
among water users in general.
Permitting programs are
a proper institutional mechanism where water-use conflict
is relatively widespread but are not likely to be appropriate where only a few conflicts exist.
Program costs
are difficult to justify under these conditions, and permitting programs are not likely to be effectively administered nor given citizen respect where they are
perceived to be unnecessary.
C.

Environmental Mediation

1.

History and Current Status

In a book published in 1983, Jal bot observed that the
history of environmental mediation covered nearly a decade during which "perhaps 40 site-specific disputes"
have been resolved th rough mediation. 2 1 It has been
used in negotiating agreements in places as distant as
the states of Washington and Maine and on subjects as
different as freeway design and dam operation.
Environmental mediation has been employed in a number
of water-related disputes.
The first explicit effort to
mediate an environmental dispute was the SnoqualmieSnohomish Dam dispute.
Beginning in 1973, mediators
brought together farmers, sportsmen, government agency
representatives,
developers,
environmentalists,
and
other citizens to negotiate an agreement providing for
flood and growth control in conjunction with the building
of a dam on the Snohomish River. 22 In the Storm King
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dispute involving 11 utilities; environmental groups; and
government agencies, including Consolidated Edison, the
Natural Resources Defense Council, and the Environmental Protection Agency, the parties signed an agreement resolving a 17-year dispute concerning the impact
of power plants on aquatic life in the Hudson River. 23
Several disputes have involved coastal waters or estuaries. Elected officials from two North Carolina counties,
two towns, the Izaak Walton League, and the local fishing
industry agreed to a mediated settlement of a local dispute over the expansion of a proposed U.S. Army Corps
of Engineers dredging proposal. 24 Agreement was
reached among parties to a long-standing dispute over
harbor improvements at Wells, Maine, where a mediator
worked with a town, two beach protective associations,
and the corps. 2 5 In Oregon, mediators assisted two
towns, a county, a port authority, four state agencies,
and four federal agencies in reaching a mutually acceptable plan for the location, nature, and timing of development, protection, and mitigation for loss of habitat in
the estuary of the Columbia River. 26
The Metropolitan Water Roundtable is a forum in which
interested parties have worked together to determine the
most desirable program to meet the future water needs
of metropolitan Denver.
The focus was on the Denver
Board of Water Commissioners and the groups or entities
that affect the board's program.
Roundtable representatives from the east and west slopes, Denver and its
suburbs, environmental groups, agriculture, the financial sector, builders, and consumers identified issues and
solicited public guidance.
The roundtable developed a
broad range of interests, including the need for cooperation and planning, agreement on water information,
sensitivity to the state's agriculture and environment,
cost-effectiveness, public participation, and implementation mechanisms. 27 The roundtable produced a draft
agreement enabling the city's water department and
nearly fifty suburban water providers to share the costs
and yields of future metropolitan water development.
The record of successful applications of environmental
dispute resolution efforts continues to grow, and other
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examples could be cited.
It is apparent that mediation
is an approach which can be employed in a great variety
of circumstances.
Practitioners of dispute resolution
efforts admit, however, that there is much to be learned
in order to improve the effectiveness of resolution efforts.
Developments in recent years may have increased support
for environmental conflict management. 28 The possibility
for use of mediation rests on a recognition by both environmental and developmental groups that neither side
is going to "win" outright, ·making accommodation necessary.
Acceptance reli·es on a broader view of self-interest rather than .on emotional resistance of both
groups.
Acceptance also represents the development
within the environmental community of a "long-sighted"
strategy rather than mere opposition to single issues.
On the part of developmental interests, it represents an
admission that environmental interests are a legitimate
part of the political process.
An increase in conflicts may be another factor fostering
support for environmental conflict management. Increase
in competition for natural resources is creating more
environmental conflicts, and these conflicts are becoming
increasingly complex and severe.
The need for new
methods to manage environmental conflicts is receiving
increasing recognition. 2 9
Interest in alternative environmental conflict management
has developed at the federal level.
The General Accounting Office has studied the value of early public and
government involvement in energy facility siting, including alternative conflict resolution techniques ranging
from conflict anticipation to consensus-building.
The
Federal Mediation and Conciliation Service has trained
staff in public participation and conflict resolution techniques and is receiving an increasing number of requests
for mediation services from state and federal agencies. 3 0
The Rand Corporation has conducted for the Department
of Energy extensive studies in resolving environmental
issues relating to geothermal development in California
and oil shale development in western Colorado and northeastern Utah. 31 The Council on Environmental Quality
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and the Resources and Land Investigation Program of the
U.S. Geological Survey contracted for a study sponsored
by the American Arbitration Association to examine the
potential for new procedures, identify disputes, develop
a handbook, and test procedures. 32 The U.S. Environmental Protection Agency provided funds to underwrite
publication of seven case studies focusing on the use of
mediation and negotiation in the regulatory process. 3 3
On February 12, 1980, the President signed the Dispute
Resolution Act establishing a national resource center on
conflict resolution in the U.S. Justice Department Office
for the Improvement of th~ Administration of Justice. 34
Foundations, as well as government agencies, have provided substantial support for many of the environmental
mediation efforts undertaken to date. The Ford, Rockefeller, and Hewlett foundations have allocated almost $1
million to support environmental mediation efforts.
In
June 1980, the Ford Foundation assembled in Mt. Kisco,
New York, representatives of the majority of groups in
the United States involved in efforts to mediate environmental disputes. The meeting was the third in a series of such gatherings. 35 The M.l.T. Environmental
Negotiation Program received funding through the Hew'lett Foundation. 3 6 The Andrew Mellon Foundation provided a research grant to assess a number of disputes,
to analyze the dimensions of environmental conflicts, and
to develop concepts for various intervention approaches. 3 7 Reilly 3 8 notes that the Conservation Foundation is
continuing to work for consensus-building processes that
will avoid bad decisions and costly stalemates.
He has
found that many leaders, from both the business and
environmental communities, recognize the underlying
need for mechanisms that allow for adversaries to exchange ideas, to develop new solutions, and to reach
agreements.
Mediation efforts have been initiated by governors,
hearings examiners, and a variety of state and local
agencies. 39 The Massachusetts Department of Environmental Quality Engineering and the New England Environmental Mediation Center are making mediation services
available to the parties in permit disputes involving
wetlands. 4 0 Massachusetts has embraced the idea of an
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"incentives approach" in the Massachusetts Hazardous
Waste Facility Siting Act which institutionalizes the concept of negotiation and compensation. 41 In April 1981,
the Governor's Office of the State of Alaska published
an amendment to the Alaska Administrative Code establishing procedures for mediating disputes between the
Alaska Coastal Policy Council and Coastal Planning Districts, under the Alaska Coastal Management Program. 42
The opportunity for negotiation and arbitration is now a
formal part of the process of siting solid waste disposal
facilities and hazardous waste storage, treatment, and
disposal facilities in Wisconsin.
In May 1982, a major
revision of state law established a mechanism for negotiations between the prospective operator of a site and a
local committee representing affected municipalities.
It
also created a Waste Facility Siting Board to arbitrate in
case of impasse. 43 In a related approach, the Virginia
General Assembly created the Commission on Local Government in 1982 to assist local governments in resolving
interlocal disputes, including ~nnexation, major services
sharing agreements, and government consolidations. 44
In 1984, Virginia created a Hazardous Waste Facility
Siting Board to arbitrate siting conflicts. 45
2.

The Environmental Mediation Process

Environmental mediation is a relatively new technology.
In 1974, the signing of an agreement concerning land
use controls and development in Washington's Snoqualmie
Valley marked the first time that formal mediation procedures were used to resolve an environmental dispute. 46
Since then, the mediation process has been used with
increasing frequency to resolve environmental disputes.
Because of the newness of environmental mediation,
however, the theory and practice are still developing.
The variety of circumstances which surround different
environmental disputes makes the development of guidelines for practice challenging. Susskind and Weinstein 47
have made a significant contribution to the theory and
practice of environmental mediation.
They propose the
application of nine steps in the process. Susskind and
Weinstein's nine steps to resolving environmental disputes
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are especially tailored to the unique demands of environmental disputes.
They are built, in part, on the
attempts thus far to resolve environmental disputes and
efforts to engage competing parties in the city planning
process . They a re:
Step 1 : Identifying the Parties That Have a Stake
in the Outcome of a Dispute
Step 2 : Ensuring That Groups and Interests That
Have a Stake in the Outcome Are Appropriately Represented
Step 3: Narrowing the Agenda and Confronting
Fundamentally Differe.nt Values and Assumptions
Step 4: Generating a Sufficient Number of Alternatives or Options
Step 5: Agreeing on the Boundaries and Time Horizon for Analysis
Step 6: Weighting,
Scaling,
and
Amalgamating
Judgments about Costs and Benefits
Step 7: Determining Fair Compensation and Possible
Compensatory Actions
Step 8: Implementing the Bargains that Are Made
Step 9: Holding the Parties to their Commitments
These nine "steps" have been revised and expanded to
become eleven "elements," which are discussed in Appendix A of this report.
This transformation involved
the addition of three "elements" to the nine "steps" and
combining two of the steps into one element.
Identifying the factors that influence the effectiveness
of environmental mediation is difficult because environmental mediation is still a new and rapidly developing
enterprise.
Susskind and Weinstein point out that an
effective theory of environmental dispute resolution would
allow identification of which factors in a particular dispute are crucial, which techniques have the best chance
of "working," and when consensual approaches may not
be appropriate.
The practice of environmental dispute
resolution is still too primitive to provide empirical support for such a theory. A number of questions need to
be dealt with. How can "negotiable" disputes be identified? How should bargaining proceed? Is there a general
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way of approaching environmental disputes, or is each
conflict so special that it is amenable to resolution only
on its own particular terms?
These basic questions
cannot be answered.
McCarthy 48 writes that little is
known about the circumstances under which mediation
seems to offer hope of settlement except in the most
general terms.
In spite of the primitive state of theory and practice,
some suggestions have been made concerning conditions
where environmental mediation is likely to be most effective. Talbot 49 suggests that mediation becomes feasible when a conflict matures to . the point where the
issues are clearly defined, the various sides perceive the
existence of a balance of power, and the conflicting
parties perceive that their objectives can not be achieved
without negotiations.
The threat of losing money, or
control, was a powerful stimulus for negotiation in five
of the cases analyzed by Talbot.
Government officials
or agencies threatened to withdraw funds from projects,
or remove decisions from the disputants, unless agreements were worked out. Other conditions which appear
to favor mediation include conflicts where the major
participants have immediate legal, personal, or economic
interests in the outcome and where the issues are not
overwhelmed by broad policy questions or ideological
overtones.
They include cases with a fairly restricted
list of participants that have bargaining power and cases
that involve specific projects in specific sites.
Talbot also identifies potential difficulties in or obstacles
to environmental mediation, some of which are the obverse of positive factors. He suggests that the chances
that a dispute can be mediated are reduced when the
resolution of a larger policy question is at stake; the
fundamental interests of the parties are mutually exclusive; combatants are numerous; representatives cannot
be identified that can negotiate for certain interests; or
when settlement of a dispute requires a long-term commitment that the parties are unable to make, perhaps
because long-term consequences are unpredictable.
Cormick 50 has specified four major prerequisites to effective negotiations.
First, all parties must recognize
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the necessity of other parties participating in the decision-making process as coequals. In any dispute where
negotiations occur, some level of partnership has been
achieved between the parties- -a recognition that whatever one's preference, working together to find some
mutually acceptable solution to the issues in conflict is
necessary .
The second prerequisite to effective negotiation is that
each of the parties involved has sufficient power or influence to exercise some sanction over the ability of other
parties to take unilateral action.
Negotiations are not
the result of charity or "doing what's right"--they are
the product of necessity.
The power of a party challenging some proposed action may be based on threats
of delay through court and administrative challenges,
unfavorable public notice, direct economic action such
as a boycott, or some political action such as an initiative
campaign.
The power of a more institutionalized party
might be based on a combination of legislation, regulation, and tradition. However, unless sufficient credible
power exists on all sides, the most powerfu l party is
unlikely to consider negotiation of the issues.
A third prerequisite to effective negotiations is that the
parties be able to commit themselves and their constituencies to the implementation and support of any
agreement reached. This, in turn, requires that interest
groups have time and opportunity to mobilize support and
viable constituencies for their position and to build organization and structure.
Finally, there must be some sense of urgency.
Where
any party can achieve its objective by delay or by
"waiting out" the opposition, mean i ngf u I negotiations wi 11
not occur.
The negotiation process will be meaningless
at best and another strategy for delay at worst. A sense
of urgency is unlikely until the opposing parties have
had some chance to confront one another and the issues.
Experienc~ in international conflicts, labor-management
disputes, and community and racial confrontations has
been unanimous in confirming that unless these four basic
criteria are present in a particular conflict situation,
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negotiations are unlikely to be successful. Not only may
they fail, but they may heighten the mistrust and misinformation already existing among the parties.
Cormick 5 1 has also identified a number of critical determinations that he maintains every party should address,
before entering into a mediation process, as a way of
making an informed decision as to whether or not to enter
mediation. Unless the parties adequately understand the
nature, potential, and limitations of the process, they
are unable to make such a decision.
These questions
are:
1.
2.
3.

4.

5.
6.
7.
8.

Are all parti.es that have a stake in the
outcome or the ability to influence implementation involved?
Have all parties reached general agreement
on the scope of the issues to be addressed?
Are the negotiators for each party able to
speak for their constituency?
Is there
reason to believe that if the negotiators
reach an agreement, that agreement will
be honored by the groups they represent?
Has there been a public commitment by the
immediate parties and/or the eventual decision makers to a good faith effort to
reach a consensual agreement?
Has a realistic deadline been set for the
negotiations?
,
Are there reasonable assurances that affected government agencies will implement
an agreement if it is reached?
Does the mediator operate from a base
which is independent of the ultimate decision makers involved in the conflict?
Do you trust the mediator to carry messages when appropriate and to honor confidential remarks?

The neutrality of the mediator is an important condition
of effective mediation.
Effectiveness will be adversely
affected if the mediator is an advocate of any particular
set of values, facts, or outcomes. In addition, suggests
Cormick, 5 2 a mediator who has personal expertise in a
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particular area is unlikely to be effective. Several factors a re involved. First, as experts they tend to rely
on their own assumptions and values rather than those
of the parties. Second, a tendency to filter information
and communication based on an independent assessment
of the facts exists. Third, the discussions tend to move
away from the underlying sets of values and perceptions
which led to and underlie the dispute and to focus on
technical differences.
This development results in solutions that may be technically appropriate put· may not
represent a real accommodation of the more basic value
differences. Finally, the greater the technical expertise
of the mediator in the subject area,. the more the agreement is likely to be the result of the mediator's
"leading" the parties and the les.s the commitment of the
parties to the difficult task of implementing it.
A mediator also needs organizational independence, according to Cormick.
If the mediator is an employee of
an organization or agency which has some interest in the
outcome of a dispute, he cannot be independent and
therefore cannot be a mediator.
Even though he may
have a high level of personal integrity, his "base" will
at some point intrude in the negotiations.
Similarly, the funding of the mediation effort needs to
come from an independent source or involve equal contributions by the parties. However well-meaning, however well respected, and however personally independent
the mediator may be, he cannot be a true third-party
participant if one of the parties is bearing the major
burden of the cost.

IV.
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PROPOSAL FOR IMPROVED IWT CONFLICT MANAGEMENT

I.

OVERVIEW

The foregoing sections have demonstrated the significance of IWT conflict as a public policy issue in Virginia
and the weaknesses of the existing institutional framework for managing such conflict.
These considerations
indicate the need for institutional modification.
Several approaches to institutional improvement are
available. One generally recognized approach is adoption
of a comprehensive water-use permitting program.
Subject to its own potential limitations (as discussed
previously), a comprehensive permitting program could
address each of the major weaknesses inherent in the
existing institutional framework.
Property rights uncertainty could be reduced by substitution of more
clearly defined, administratively recognized water rights
for existing common law rights. Information inadequacies
could be addressed through coordination of the permitting activity with an expanded program of data collection
and analysis. Costs of negotiation could be reduced due
to the centralization of decision making offered by the
permitting program and coordination of other applicable
decision processes with the permitting program.
However, choice of the appropriate institutional mechanism requires comparison of inherent institutional capabilities with the type and extent of water management
problems likely to arise.
A significant factor relevant
to the Virginia situation is the continuing low level of
water supply conflict aside from a few cases of proposed
IWT.
This condition suggests that r.eplacement of the
existing water- rights system by a comprehensive permitting system is unwarranted.
Such a system would
be costly to establish and operate and would pose an
unnecessary regulatory burden on many of the state's
water users.
Thus, the advantages of this approach
would be accompanied by significant disadvantages as
well.
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Non-regulatory approaches to conflict management such
as mediation also have potential to improve IWT management. The use of mediation has proven successful in the
resolution of a variety of environmental conflicts and
would appear to be applicable to controversy arising from
IWT.
The mediation approach offers the advantage of
selective applicability to water development activities
creating conflict without disruption of current institutional arrangements in areas without conflict.
But mediation has significant weaknesses as a means of
managing IWT conflict. The existence of large numbers
of claimants with property interests in water creates
problems for mediation.
These individual claimants are
less subject to collective representation by a spokesman
than general environmental interests due to the more
specific nature and uniqueness of the individual claims.
The presence of a large number of individual claimants
would make successful mediation unlikely. The fact that
mediation is an ad hoc, nonbinding procedure also limits
its usefulness as a permanent mechanism for resolving
conflict of a type Ii kely to recur at different locations
as water demands increase over time.
This situation
appears to require a more systematic approach involving
assured participation by affected parties and a final resolution of conflict binding on all participants.
The proposal presented here is a specially tailored approach combining strengths of both the permitting and
mediation approaches while attempting to avoid their individual weaknesses.
It provides the sureness of decision of a permitting process while preserving the option
of negotiated solutions prior to final regulatory action.
It focuses on IWT exclusively, thus posing no additional
burden on water users not involved in !WT-related conflict.
An imposed solution would follow a comprehensive review
of the case encompassing evaluation of the need for a
proposed transfer and the nature and magnitude of adverse economic and environmental impacts of such
transfer.
The decision-making body would have authority either to deny the right to make the proposed
transfer or to approve the transfer subject to the pay42

ment of specified compensation by the transferrer to the
area of the water's origin. This final decision would be
coordinated with other applicable decision processes to
achieve a simplification of the overlapping decisions ne cessary under current institutional arrangements. More
detailed consideration of the characteristics of the proposed mechanism is presented in the following sections.
II. ORGANIZATIONAL STRUCTURE:
DECIDE?

WHO SHOULD

A basic issue of institutional design is the form an d
structure of the decision-making body responsible for
rmplementing the procedures involved.
An initial consideration is whether the decision-making body should
be judicial or administrative in nature. Since one major
function of the new entity will be adjudication of property
rights and a general balancing of opposing interests, a
judicial form may appear to be an obvious choice.
In
fact, the current institutional framework contains a judicial process with potential to serve as the basis for the
proposed decision-making body.
A special three-judge
court hears appeals from local governmental decisions
rejecting requests for interjurisdictional water supply
projects. 1 However, the existing judicial process is narrow in focus in that it is limited to reconciliation of local
governmental powers and does not encompass final resolution of individual water-rights claims or facilitate
compliance with state and federal regulatory processes.
Expansion of the existing judicial mechanism may improve
its capacity for resolution of water transfer conflicts,
but most states in developing specialized procedures for
water allocation have created administrative processes for
decision making, with provision for aggrieved persons
to appeal decisions to the courts. Administrative capabilities such as those related to data collection and
analysis generally are considered significant advantages
of administrative agencies relative to courts with regard
to water allocation in situations involving complex water-use disputes.
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If the assumption is made that an administrative approach
is preferable, the question arises as to whether an existing or a new entity should be given decision-making
power.
Consideration of governmental economy and
prevention of fragmentation of authority suggests use of
an existing agency, with the SWCB the logical choice in
view of its current water resources management responsibilities.
Nevertheless, other factors suggest creation
of a new decision-making board.
For example, a board
to make decisions regarding interregional water transfers
must have geographical balance within its membership to
mitigate concerns regarding possible bias resulting from
residency of the board members.
This condition is not
necessarily satisfied by SWCB since its members are selected from the state at large. 2 In addition, general acceptance and confidence in the decision-making body may
be enhanced by sharing of direct appointive powers between the legislative and executive branches of government, another condition not satisfied by SWCB. 3 Finally,
prior involvement of SWCB in water transfer proposals
in fulfillment of its currently existing duties may create
a perception that a position has al ready been taken prior
to initiation of formal proceedings, a problem not confronting a new entity.
The composition of the decision-making board should take
into consideration the different interests potentially affected by IWT.
All interests must perceive that their
concerns will be included in the evaluation process.
Board representation should include major water-using
sectors such as public water suppliers, industrial and
commercial interests, agriculture, and environmental interests.
The balance between environmental and developmental interests is an issue of special concern since
IWT is often seen as a conflict between these interests.
If a new decision-making body were to be created due
to these special requirements, the issue of staffing would
require attention. The newly created board would need
the ability to assist with negotiations and to carry out
data collection and analysis activities.
But creation of
a large permanent staff would be costly and of questionable desirability since the board itself would be active
only when specific cases a rose for decision.
A possible
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alternative to an independent, full-time staff would involve utilization of SWCB staff under an arrangement
where disruption of SWCB activities could be minimized.
Another alternative, perhaps to be used in combination
with reliance on SWCB staff, is the use of consultants
in areas such as conflict mediation and special data collection and analysis.
Although the ability to utilize the services of state
agencies and/or contractors would eliminate the need for
a large permanent staff, a small permanent staff would
be necessary to maintain board continuity. A permanent
staff director should be responsible for managing the
logistics of board meetings, developing budgets, executing contracts, and handling other administrative responsibilities.
A small permanent staff to support the
director may also be necessary.
Ill. JURISDICTION:
INCLUDED?

WHAT CONFLICTS ARE

The proposed institutional mechanism is intended to be
selective in nature; thus a key issue is the definition of
the types of water-use conflicts to be included within the
proposed decision process. Review of recent water-use
conflicts in Virginia suggests limitation to public water
supply development proposals involving transfer of water
across a local political boundary.
However, jurisdiction
could also be defined in terms of transfers across boundaries of river basins.
The use of watershed boundaries for water management
purposes has several weaknesses. A primary deficiency
is the possible lack of coincidence between surface and
ground water basins.
This factor suggests that comprehensive water resources management may not be enhanced by use of the basin approach.
Also, the
boundaries of a basin can be ambiguous. For example,
the concept of a basin can be limited to large hydrologic
systems such as the James or Roanoke rivers or can be
applied to small areas such as tributary watersheds.
Perhaps more significantly, most economic and social activities related to water resources development a re not
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oriented to watershed boundaries but relate more closely
to political boundaries. To define water transfers on the
basis of watershed boundaries would therefore tend to
isolate this management problem from related decision
processes. 4
Defining jurisdiction in terms of interjurisdictional water
movement rather than interbasin water movement offers
several advantages. First, negotiation costs can be reduced through use of existing governing bodies as representatives of the areas affected by water transfers.
This approach also facilitates coordination of water management concerns with other local issues since units of
general purpose government wou Id be involved. A further benefit is that data acquisition would be facilitated
s i nee most information relevant to natu ra I resources
management is collected and published on the basis of
political boundaries.
Defining jurisdiction in terms of water movement across
political boundaries would exclude application to waterdevelopment activities within a single political subdivision
having an impact on water supplies in another locality.
An extreme case of such impact would involve a transfer
between two streams at locations in a single county such
that water supply would be substantially decreased in a
downstream county on the stream losing water.
Other
water-development activities involving on-site consumption rather than transport of water away from its source
can also have interjurisdictional impacts due to decreased
water availability in natural hydrologic systems that cross
political boundaries.
Defining jurisdiction of the proposed decision process to
include such cases would substantially expand its scope
relative to the situation where jurisdiction is limited to
cases involving artificial conveyance of water across a
political boundary.
Most uses of water are somewhat
consumptive, and interjurisdictional effects are not uncomhion. The objective of limiting the scope of the proposed institutional mechanism to major conflict situations
suggests that only those transfers involving artificial
transport of water across a political boundary be included, with the other types of conflict continuing to
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be subject to existing legal controls. Jurisdiction of the
proposed mechanism could also be restricted in terms of
size of transfer involved. Because this proposal is limited to artificial conveyance of water across political
boundaries for public systems, however, the most p ractica I approach is to extend coverage to all such transfers. This approach avoids the problem of defining the
point at which a transfer becomes "significant," a determination complicated by variation in such factors as
size of transfer relative to stream size or aquifer potential. In addition, such transfers are likely to be few in
number and involve substantial quantities of water whenever conducted for public supply purposes.
IV. THE DECISION PROCESS:
MADE?

A.

HOW ARE DECISIONS

Nature of the Decision

The proposed institutional mechanism would establish a
mandatory approval process for interjurisdictional transfers of water for public supply purposes.
Initiation of
any such transfer, or related construction, without the
required approval would be unlawful, thereby requiring
a potential transferrer of water to initiate proceedings
under the new institutional mechanism prior to taking
action to transfer water.
In effect, the new mechanism
would function as a water-use permitting program for a
limited type of water-development activity.
However, the proposed institutional mechanism, in addition to operating as a traditional permitting process, is
intended to enhance negotiation as an approach to resolving IWT conflict.
The board should be authorized
to provide mediation services prior to ·initiation of proceedings under its regulatory powers. A locality seeking
water supply from outside its boundaries should be authorized to initiate negotiations with one or more areas
that may serve as a source of supply, with the board
assisting such negotiations in all practicable ways.
A negotiated solution would be automatically adopted as
the final solution in a proceedings, subject to consider-
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ation of state interests.
In the event that a negotiated
solution proves infeasible, the board would be authorized
to initiate regulatory proceedings.
Such action would
occur where key parties refuse to participate in negotiations or where negotiations become deadlocked in the
view of the board.
Board approval of a request for IWT for public supply
purposes would constitute the legal right for the applicant to transfer water from a prescribed location at an
established rate whenever streamflows or water levels are
above a fixed minimum.
This minimum level would be
established to protect the area of the water's origin from
serious adverse effects during periods of low streamflow.
As streamflows or water levels fall below the prescribed
minimum, the transfer in accord with a predetermined
schedule would be progressively reduced in magnitude
and ultimately terminated until satisfactory conditions
were restored.
Any approval granted under the new institutional . mechanism, and actually implemented after satisfaction of
compensation and other requirements, would be effective
for an established period of time determined on the basis
of consideration of the amortization period for the facilities involved, subject to a prescribed maximum (e.g.,
40 years).
Requests for renewal would be evaluated on
the basis of conditions existing at the time of expiration
of the original approval. To create flexibility during the
period of authorization, procedures could be established
within the proposed institutional mechanism for reevaluation and possible modification of any conditions imposed
on the transferrer at intermediate points during the period of authorization (e.g., 10-year intervals).
Such
interim review would lessen the certainty of the right to
make the transfer but may be desirable to allow attention
to events not anticipated at the time of the initial decision.
B.

Decision Guidelines

Decisions by the board regarding solutions to IWT conflicts should be constrained by legislative guidelines.
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Such decisions should be consistent with a policy statement declaring IWT to be an acceptable water supply
development strategy where net benefits to the state a re
created, provided that undue economic or environmental
hardship is not imposed on any region of the state as a
consequence.
This policy statement establishes two basic criteria to
be met before an IWT proposal can be approved. First,
the transfer must satisfy a net benefit requirement . This
determination must be based on an examination of alternative means of balancing water supply and demand
within the area proposing IWT, including demand reduction and development of alternative sources of supply.
IWT proposals would be rejected if determined to be more
costly than other water supply management strategies.
Proposals could also be rejected due to broader issues
of state concern. These issues include the impact of the
proposed water transfer on local and state water and land
use plans and policies. Also included are interstate issues associated with a particular water transfer. Similarly, federal interests must be included.
A primary
reason for including interstate and federal issues is to
make a decision more acceptable to such parties. While
a Virginia regulatory process cannot be designed to assure the absence of legal challenges arising from nonVirginia parties, incorporation of such interests into the
decision process may reduce the possibility of legal conflict.
A second condition for approval of an IWT proposal would
be that it not result in undue hardship within the water's
area of origin.
Resistance to transfer is largely based
on concern that existing water users will be displaced
or that development of future water-using activity will
be impeded.
A thorough discussion and elaboration of
these claims is an essential aspect of the board's decision
process. Effects on individual water rights and property
values is a central consideration. This evaluation would
include consideration of applicable development plans for
the area and possible local environmental impacts. The
widespread existence of misconceptions concerning such
factors as the importance of water in development, the
amounts of water likely to be needed in certain activities,
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and the environmental impact of development emphasizes
the importance of open discussion and review of these
questions by the proposed decision-making body.
Approval should be granted only where conditions can be
imposed to protect the interests of the area of the water's
origin in a manner judged by the decision-making body
to be equitable.
A request for transfer authorization
should generally be denied where a significant adverse
effect on economic or environmental conditions in the area
of the water's origin is anticipated that cannot be reasonably remedied by offsetting measures.
For example,
the expected occurrence of widespread indirect adverse
economic impacts wou Id be a basis for rejection of a
proposed transfer since measurement of the magnitude
of such impact and identification of affected parties would
be difficult.
C.

Presentation of Claims

Closely related to the factors to be considering in resolving an application for water-transfer approval are
procedures for presentation of claims to the decisionmaking body.
Since the proposed mechanism is an adjudicatory process for resolving a variety of conflicting
legal claims associated with a water transfer, such procedures are a central aspect of the proposal.
Several
types of claims must be resolved, including those of individual water-rights holders, claims of environmental
interests regarding such issues as maintenance of mini·
mum water levels or streamflows, and claims relating to
the impact of water transfer on economic growth.
Interested parties will include individuals, private firms
and organizations, political subdivisions, water authorities and other public water suppliers, state agencies,
federal agencies, and other states affected by a proposed
transfer.
Existing water-rights holders constitute an especially
significant class of claimants since such rights are constitutionally protected property interests and serve as
the primary basis for individual lawsuits against watertransfer activities.
In order for the proposed institutional mechanism to accomplish the objective of simplifying
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institutional complexity, the proposed mechanism must
be established as the exclusive process for resolving all
water- rights claims related to a proposed transfer.
All
affected water-rights holders should be required upon
proper notice to submit their claims to the proposed decision-making body for adjudication, with failure to
submit within a prescribed period of time resulting in
forfeiture of the claim.
Special provisions may be necessary for cases where water users suffer unanticipated
damages after initiation of the transfer.
Dormant water rights not being exercised at the time a
proceeding is held under the proposed mechanism are a
special problem .
Unexercised rights pose problems
within an adjudicatory proceeding due to problems of
quantification. Several states adopting conventional administrative permitting systems to replace common law
systems have limited recognition of rights to those exercised by a specified date, with unexercised rights
abolished. 5 This approach would facilitate administrative
simplicity if adopted for use in the proposed institutional
mechanism.
Although unexercised rights often are abolished when
administrative water-use controls are established, this
approach may be undesirable.
Concern regarding the
ability to satisfy future water demand in the water's area
of origin on the basis of presently unexercised water
rights is a major source of opposition to water transfer.
A compromise approach that reco9nizes such concerns
while avoiding unconstrained speculation regarding probabilistic growth in future water demand would be to
reopen the adjudicatory process at scheduled intervals-e. g., every ten years. Under this approach, the original proceedings would limit recognition of water rights
to those exercised by that date, but the holder of an
unexercised right attempting to establish a water use
subsequently could have his claim adjudicated at a later
proceeding.
The remedy available to such a claimant
successful in demonstrating injury at a future date would
not include an injunction to prohibit the already initiated
transfer but would be limited to monetary damages. 6
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Other parties in addition to individual water-rights
claimants should have legal standing within the proposed
mechanism to represent beneficiaries of the water both
within and outside the water's area of origin. The governing bodies of affected political subdivisions form one
additional group that should have standing. The political
subdivisions having standing in a particular proceedings
should be those to be physically affected by the transfer--i. e., the locality where the transfer originates,
downstream localities where surface water is involved
(also upstream localities affected by lake level reductions), and localities affected by reductions in water
levels or artesian pressures where groundwater is involved. Since major water transfers may involve a variety of issues of statewide and even broader concern,
other political entities should be authorized to participate
in proceedings under the proposed institutional mechanism. This group would include Virginia state agencies,
representatives of other states affected by a proposed
transfer, and federal agencies.
Environmental interests could be represented in several
ways.
In one approach, all interested parties could be
given standing to appear.
Alternatively, appropriate
state agencies could be viewed as representatives of environmental interests.
For example, the State Water
Control Board could be given the responsibility to assure
consideration of water quality and the Commission of
Game and Inland Fisheries could provide input concerning
fish and wildlife habitat needs.
This latter approach
appears to provide for adequate consideration of environmental protection and is suggested by the need for
administrative simplicity.
D.

Overcoming Information Inadequacies

The quality of the decisions of the board is dependent
on availability of adequate information. The board must
be able to make factual determinations concerning the
costs of alternative water supply management strategies,
the hydrologic effects of proposed IWT, and the economic
and environmental impacts of IWT.
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Although the participants in the process will provide
information to support their positions and claims, the
board should have the authority and resources to conduct
independent data collection and analysis activities. This
capability is especially important in view of current information inadequacies and substantial misunderstandings
concerning water supply development.
Due to the essential nature of accurate information to
disposition of IWT proposals, Appendix B discusses issues and concepts involved in assessing the environmental and economic impacts o"f IWT.
E.

Compensation Considerations

Compensation is a basic aspect of the proposed procedure
for managing IWT conflict.
Under this procedure, the
right to transfer water is conditioned on the willingness
of the transferrer to provide compensation as determined
by negotiation or by decision of the board. The amount
of compensation generally should include any damages to
the area of origin and a portion of the net gain realized
by the transferrer.
Damages should include injury to
individual water users, adverse effects upon the political
subdivisions(s) involved (such as loss in tax base caused
by construction of public facilities), and adverse environmental effects. Individual water- rights claimants and
political subdivisions authorized to receive compensation
under the proposed mechanism shou~d be limited to those
located within the boundaries of the state.
Conflicts
involving interstate impacts should be resolved through
negotiation between representatives of the state governments of Virginia and the affected state(s). The decision-making body under the proposed mechanism should
have authority to specify the form and recipient of compensation for mitigation of environmental' losses.
For
example, provision of funds to the Commission of Game
and Inland Fisheries for game and fish enhancement may
constitute an appropriate mitigation measure in some
cases.
Defining compensation to include a share of the
transferrer's net gain due to the transfer in addition to
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damages goes beyond the usual requirements under existing law and is intended to increase acceptability of
water transfer.
The total benefit to the transferrer is
measured as the savings associated with the water
transfer when compared to the next least costly water
management strategy. The portion of this benefit to be
subjected to the sharing requirement is the quantity remaining after associated costs (such as damages paid to
the area of origin and the costs of the proceedings to
authorize the transfer) are deducted from the total net
benefit. At least two concepts of equity can be identified
for determining how net gains from water transfers might
be divided. One equity rule would distribute the surplus
most favorably toward areas with such conditions as relatively low per capita income or tax base.
A second
criterion suggests an equal division of net gains. 7 That
portion of compensation to be paid in excess of actual
damages should be paid to the governing body of the
political subdivision (s) potentially affected by the IWT.
Payment
into
the
general
fund
of
such
local
government(s) will benefit the entire population of the
locality and appears to be the most equitable approach.
The appropriate amount and form of compensation to be
paid will vary with the circumstances of individual cases.
Determinants will include the availability of alternative
water supplies for the transferrer and the potential demand for water within the area of origin. While compensation cou Id be in the form of a direct transfer of
funds, other forms of compensation may be desirable in
some cases. For example, the transferrer could provide
treated water to water users within the area of the
transfer's origin. Due to variation among individual situations, the amount and form of compensation must be
established on a case-by-case basis either through negotiation or by decision of the board.
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V. RELATION OF PROPOSED INSTITUTIONAL
MECHANISM TO OTHER DECISION PROCESSES

A primary objective of the proposed institutional mechanism is the reduction of institutional complexity by
consolidating multiple decision-making processes currently existing; therefore, the new authority created
generally should be superior to conflicting legal requirements already in existence.
This supremacy specifically must
include existing
water
rights
and
regulatory measures imposed by local governments. Water rights are likely to constitute the predominant basis
for private lawsuits against water tr.a nsfers and therefore
must be incorporated into the proposed decision-making
process and not continued as an independent control.
Similarly, local regulatory measures in the form of land
use controls and direct consent provisions are a significant source of legal challenge to water development and
must be consolidated into the proposed measure and not
allowed to function independently.
The proposed institutional change does not abolish water-rights claims or
consideration of local governmental concerns; rather, it
provides a different forum for their evaluation. The new
forum provides for joint consideration of all related issues
in a comprehensive proceedings as opposed to the present
system where separate legal issues are resolved independently.
The proposed decision process would require coordination
with administration of the Virginia Groundwater Act of
1973 should the act be amended to apply to public water
suppliers.
At present, public suppliers are largely exempt from the act's permitting requirement under an interpretation of the act by the state's attorney general. 8
Although the proposed decision-making process generally
is a final determination of the issues with regard to
parallel legal controls existing under current state law,
decisions resulting from operation of the proposed mechanism would be appealable to the courts under the
Virginia Administrative Process Act. 9 The original appeal
could be heard by the circuit court of the jurisdiction
where the transfer would originate, or, preferably, by
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a special court constituted of justices from jurisdictions
removed from the affected areas.
VI.

CONTRIBUTIONS TO RESOLVING IWT CONFLICT

The proposed institutional mechanism can result in significantly improved IWT conflict management capabilities.
The proposal addresses the major obstacles to negotiation
by establishing procedures for reducing information deficiencies, property rights uncertainty, and negotiation
costs. In the event that negotiation is still unsuccessful,
a process is established for a state:--level body to resolve
such conflicts consistent with guidelines based on both
efficiency and equity considerations.
Although the
binding decision process is intended to serve as an alternative to negotiation where agreements cannot be
reached voluntarily, the existence of such a process
should create additional incentives for negotiation among
parties affected by an IWT proposal.
The major contribution of the proposed institutional mechanism from the perspective of a potential water transferrer is increased security.
Although all risk cannot
be eliminated, the proposed mechanism increases the
prospect that payments made will result in exclusive
rights to a specific quantity of water and that such
rights will be relatively immune from further legal challenge.
In addition, the process helps establish the
payment levels prior to a transfer being initiated rather
than leaving necessary compensation payments to be established by an uncertain process of court challenges.
Interests generally in opposition to IWT also are benefitted by the proposed mechanism due to the establishment of clear guidelines as to when IWT is permissible
and the provisions for compensation.
Water- rights
holders will benefit from increased enforceability of
rights.
Under the existing system, the water right of
the landowner is generally considered to be a property
right, but the usufructuary nature of the right results
in the right serving primarily as a rule of liability which
protects the holder only when he is adversely affected
by another party's actions.
The right is not likely to
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require compensation to its holder when another party
such as a public supplier takes water without adverse
effect by means of direct withdrawal of surplus streamflow or withdrawal of impounded floodwater. Significant
potential for additional public water supply development
may exist in Virginia under conditions such that compensation to holders of rights will not be required under
existing law. Under the proposed institutional modification, the degree of protection of rights holders in an area
serving as the source of water-supply development may
be greater than under the existing water law doctrines.
This result is possible since the compensation rule under
the proposal is designed to require compensation in excess of actual losses .to persons in the area of supply
while the existing rule essentially limits compensation to
actual losses, which may be zero in some cases.
Environmental interests and local governments also are
benefitted by the proposed mechanism.
Environmental
groups have a general goal of maintaining minimum flows
adequate for protection of fish and wildlife and other
in stream water uses. To the extent that existing institutions prevent removal of water from streams, they advance this goal.
However, the riparian doctrine, the
principal constraint at present, does not assure adequate
consideration of instream water uses during the water
allocation process unless such uses are associated with
individual riparian landowner interests. Parties that are
interested in protection of instream water uses but are
not riparian landowners are not likely to be legally recognized as participants in judicial proceedings held under the riparian doctrine.
In contrast to this possible
lack of legal standing under the riparian doctrine, the
proposed allocation mechanism would guarantee representation of environmental interests.
In addition, compensation payments required under the proposal could
include financial support for fish and wildlife enhancement programs or other mitigation measures necessary
to offset adverse effects on in stream water uses.
Local governments representing the general population
in an area also may lack standing to seek compensation
under the current system. The proposed change would
provide payments that could add to the tax base of the
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community.
In addition, the procedure is designed to
deny transfers that would have demonstrably negative
effects on economic growth in a region- - an argument that
may not be heeded under current review procedures .
Proposals for institutional change generally encounter
significant opposition and often undergo constitutional
challenge due to their potential impact on property
rights.
Although substantial legal precedent exists to
support the constitutional validity of the type of measure
proposed here, 10 significant political opposition can nevertheless be expected to confront any suggested
change.
Institutional change to facilitate resolution of
IWT conflict is likely to be seen as a redistribution of
wealth favoring urban areas over rural areas and developmental interests over environmental interests.
However, the capability of existing water institutions to
prevent transfer and protect env ironmental interests has
been shown to be uncertain; the proposed mechanism may
offer improved standing for interests opposing transfer.
The proposed institutional mechanism will not ensure
approval of any particular transfer proposal and is unlikely to result in a significant increase in the number
of transfers taking place. Although beneficial transfers
will be facilitated, undesirable transfers will encounter
a surer and more expeditious rejection. The major focus
of the proposed institutional change is improvement in
the quality of decision making and reduction in the waste
of time and resources associated with current institutions.
V 11.
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APPENDIX A

Eleven Elements of Environmental Mediation
This appendix provides discussion of eleven aspects of
the environmental mediation process.
The eleven elements considered here are an expansion and elaboration
of the nine steps of environmental mediation proposed
by Suss kind and Weinstein. 1 The term "element" is used
here instead of "step" because the step concept implies
a strong sequential nature in the process. While some
of the steps are clearly sequential, . others are not. For
instance, while generating alternatives or options, participants in mediation may also be considering possible
compensatory actions as components of the alternatives
being considered.
Compensatory actions could even be
examined before alternatives a re proposed without violating the logic of the mediation process.
Some of the
steps may go th rough reiterations at different stages of
the mediation process.
The following elements have been added to Susskind and
Weinstein's nine steps:
Explore the possibilities for productive mediation
Obtain agreement on ground rules, and terms and
conditions, under which mediation will proceed
Agree on a mutually acceptable solution
Susskind and Weinstein's steps 8 and 9 have been
combined to form element 11: Implement the solution,
and hold the parties to their commitments
With these changes the eleven elements a re as follows:
Explore the possibilities for productive mediation
I ndentify the parties and interests that have a stake
in the outcome
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Ensure that the groups and interests that have a
stake in the outcome are appropriately represented
Obtain agreement on ground rules and terms and
conditions under which mediation will proceed
Identify the key issues and problems and narrow the
agenda of points of conflict
Agree on the boundaries and time horizon for analysis
Generate a sufficient range of alternatives and options
Weight,
pacts

scale, and amalgamate judgments about im-

Determine fair compensation and possible compensatory actions
Agree on a mutually acceptable solution
Implement the solution and hold the parties to their
commitments
Because the elements are not strictly sequential, they
are not mutually exclusive. For this reason, some of the
components and considerations which appear in one element may be equally important parts of other elements.
ELEMENT 1 - EXPLORE THE POSSIBILITIES FOR
PRODUCTIVE MEDIATION

Exploring the possibilities for productive mediation is
important for three reasons. First, in conflict situations
which involve complex issues and numerous parties, a
great amount of careful planning and preparation is
needed to carry out successful mediation. If conditions
are not favorable for mediation, a considerable amount
of resources and time could be wasted in a futile effort.
Second, careful exploration of the possibilities for productive mediation may suggest that a simpler approach
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to dispute resolution could be used effectively, resulting
in savings in time and resources.
Third, any unsuccessful attempt to mediate a dispute can reinforce negative perceptions on all sides and result in an increase
in anger and resentment. However, accurate prediction
of whether a dispute is appropriate for mediation is difficult. McCarthy (1978) states that little is known about
the circumstances under which mediation offers hope of
settlement, except in the most general terms.
Even though environmental mediation is a new endeavor,
however, a number of conditions appear to enhance or
constrain the possibilities of successful environmental
mediation.
One of the prerequisites for productive mediation is a minimum balance of power among contending
parties.
If one party has the capability to overwhelm
all opposition, it will have no incentive to make any accommodations, and no reason would exist for that party
to participate in a dispute resolution process.
McCarthy 2 suggests that mediation is appropriate when
contending parties perceive that their opponents are able
to inflict sufficient costs--in terms of resources, future
uncertainties, and public censure--that an accommodation
of differences is a more desirable alternative than confrontation.
In environmental dispute situations where
power parity has been achieved, a willingness to reach
an accommodation often arises due to the recognition that
defeat of the opposition is not a realistic possibility.
Cormick 3 points out that early involvement in intervention processes that promise mutually desired outcomes
may inhibit the development of sufficient power to ensure
true mutuality.
If a party abandons protest and confrontation too early, in order to enter a coop,erative mode
of interaction, it may lose relative influence. What might
be gained by settling before the opposition has had an
opportunity to organize in such a way as to do real
damage may be offset by the corresponding lack of durability of a settlement with a poorly organized or inadequately represented opposition.
Potentially contending parties may need to build a power
base, establish a constituency, develop leadership, and
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gain sufficient public notice of the issues so that any
eventual agreement will be relatively final. The agreement must have sufficiently broad support that a recurring cycle of new issues and new parties appearing
during actual implementation is forestalled.
Parties may
engage in initial skirmishes to build their power through
gaining public notice, attempt to measure one another's
"clout," and seek to impress on opponents the fact that
limitations will be placed on unilateral action.
Initial
confrontation often takes place in the press, in public
hearing or meetings, and may even be represented by
support of candidates or issues in local political campaigns. 4
Parties may enhance their power by threatening legal
action, boycotts, and initiative campaigns, in addition
to political organizing. Susskind and Weinstein (1980-81)
point out that, for the relatively mi nor cost of Iitigation,
an environmental group can inflict millions of dollars in
added interest charges and other costs of delay on a
developer. In order to engage in such tactics, however,
a considerable amount of organization and financial resources are needed.
In exploring the possibilities for productive mediation,
the subject and type of the dispute may be a relevant
condition. Busterud 5 states that mediation has generally
been employed once the issues have crystallized and positions hardened. Situations that involve a large number
of diffuse interests and a broad set of disputes dispersed
over many separate geographical areas may make mediation difficult. 6
Environmental disputes are sometimes characterized by
such extreme ideological differences that contending
parties refuse to acknowledge the legitimacy of each
other's concerns. 7 This situation would preclude the
willingness of both sides to listen to reason and to make
choices based on rational debate, which Golten 8 argues
is a precondition for mediation.
Another consideration
that may relate to ideology is whether the central issue
in a dispute has importance in setting a precedent.
Where precedent is likely to be set, mediation may not
be useful. 9 Contending parties may be willing to con65

centrate a large proportion of their resources on such
cases due to thei"r potential repercussions.
Another relevant condition is the potential for implementation of agreements reached by parties to a dispute.
Susskind 10 suggests that parties in a mediation effort
must have backing and resources to ensure that any
solution is politically, technically, and financially feasible.
Representatives of parties need to have sufficient
influence and stature to ensure support of any anticipated agreement.
If a prospective mediator identifies
factors which may seriously impede implementation, commitment of time and resources to a mediation effort may
be unwise.
Because environmental mediation is a new and complex
function, the prospective mediator may need to educate
potential parties about the process.
They will need to
understand the politics of compromise and what it takes
to bring a dispute to the bargaining table. 11 They may
need to be aware that a complex mediation process may
involve a significant commitment of time and resources.
Bingham 12 identifies planning sessions, task group
meetings, individual preparation on the issues, and
communication with constituents as time-consuming efforts. Independent data collection and verification, when
information is uncertain or in dispute, can be expensive.
A decision whether or not to organize a mediation effort
may rest on the willingness of potential parties to commit
the necessary time and resources.
Du ring meetings with prospective parties to a mediation
effort, the mediator can attempt to evaluate the potential
cohesion of the parties and determine whether any important parties are opposed to the process. The mediator
also may wish to assess whether parties will be agreeable
to admitting newly emerging interests that might block
agreement or implementation if they felt their perspectives were overlooked.
It may be necessary for the
mediator to determine whether there are reasonable assurances that affected governmental agencies will cooperate in carrying out an agreement.
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Another condition that a mediator may need to evaluate
is the history of the relationship among contending parties.
If relationship.s have become extremely n_egative
due to previous confrontations, the quality of relationship may make it difficult to reach agreement. Carpenter
and Kennedy 13 suggest that if the wrong people are
talked to first and if the wrong questions are asked,
systems of suspicion and hostility may take over, and
rational discussion may be impossible.
The perceptions
that parties have of each other is an important consideration in evaluating the potential for mediation.
A mediator may wish to consider whether a mediation
effort is appropriate if some parties may be worse off if
the intervention fails. 14 Cormick and Patton 15 warn that
unless there is a commitment by the appropriate agencies
that the mediation process will result in decision-making,
parties may unwittingly prejudice their future stands
before the real decision makers.
Possible cross-pressure in a potential mediation situation
may enhance the chances for success.
If a party is in
conflict with one group, but needs its support on another
issue, an accommodation of differences may be less difficult than in a situation that is totally polarized. 16
Because environmental mediation is a new enterprise,
important considerations relevant to the potential for
productive mediation will be identified in the future.
Much research is needed to enhance the effectiveness of
the procedure.
ELEMENT 2 - IDENTIFY THE PARTIES AND INTERESTS
THAT HAVE A STAKE IN THE OUTCOME OF THE
DISPUTE
The Importance of Identifying Parties and Interests

Identification of parties and interests with a stake in the
outcome of a dispute is important for several reasons.
First, disputes likely cannot be resolved unless those
parties that wish to participate in a bargaining effort are
identified and invited to participate.
Identification of
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other interested parties not initially involved in the
conflict, and perhaps not aware of the controversy, may
also be necessary.
Parties not involved in a dispute
initially can have a moderating effect.
While activists
may have ignited a controversy, less deeply involved
parties can work for reasonable solutions that had not
been considered previously. They can help to focus the
mediation effort on achieving an accommodation rather
than on total victory or defeat. 17
The identification of a broad range of parties and interests may foster a more equitable decisionmaking process.
Initially involved parties may not recognize that local
decisions may have .a n impact upon residents of other
political jurisdictions.
For example, the construction of
a reservoir far from the seacoast could affect the productivity of a tidal estuary. In addition, local interests
favoring development may be tempted to ignore damage
to unique national resources due to the potential for
short-term economic gain. 18
Another reason for identifying a broad range of parties
and interests is issue identification.
Major differences
may exist between what the planner or policymaker perceives as important and what the public feels is significant. At present, planners and policymakers rely mainly
upon such means as public opinion polls, elections, referenda, and public hearings for indications of public
views. 19 These sources may be inadequate and a solution
to a dispute proposed by a planner or policymaker may
not reflect an accurate assessment of the views of the
public. In a proceeding in which a variety of perspectives is represented, issues and contrasting interests are
Ii kely to be more adequately identified. The contest of
viewpoints can help to highlight the often complicated
chain of interrelated considerations which should be reviewed before a rational decision can be reached. 2 0
Carpenter and Kennedy 21 state that their approach to
conflict management is based on the premise that better
decisions are made when all affected parties join in defining the issues and developing alternatives.
People
must feel a sense of ownership in both problem and solution if lasting solutions are to be found.
Parties with
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critical roles in implementing any agreement emerging
from the dispute resolution process are especially important. These may be official bodies that must endorse
or adopt the terms of settlement or fund the implementation process. 22 Although governmental bodies may hesitate to participate in mediation for fear of compromising
their statutory responsibilities, involvement can be advantageous.
Government participation may encourage the parties to
take a broader view of their positions. When one party
stresses the "rightness" of its position, it may prove
helpful if a government official, rather than the opposing
party, notes the existence of other valid interests.
Agency participation can foster implementation by assisting in the identification of all affected parties and
assuring that they participate in the bargaining. 23
One of the most important reasons for identifying the
parties and interests having a stake in the outcome is
to avoid the blocking of an agreement by litigation or
administrative appeals by individuals or groups not included in the mediation process.
Shorett (1980) states
that the success of negotiations requires that all significant parties be represented.
The ultimate mediation
result may be useless if an excluded party continues to
pursue litigation or other adversarial alternatives.
Means of Identifying Parties and Interests

A variety of means may be employed to identify the
parties and interests with a stake in the outcome of a
dispute.
Which methods are most appropriate depends
on the complexity of the dispute, the number of potential
parties and interests involved, the stage of development
of the dispute and consequent community awareness of
the issues involved, and the resources available to those
involved in the mediation effort.
The identification of parties and interests may need to
be carried out in stages. Involvement at first may best
be limited to those who have an obvious stake in the issues, with others added at a later time. As the mediation
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process develops, issues may become more sharply defined and interests more clearly identified.
Those who
at first might have felt that their concerns were peripheral to the mediation process may wish to become
involved.
In disputes having been before the public for some time
and in which the participants are well known to each
other from previous encounters at public hearings or
other forums, participants in mediation may be chosen
by the parties themselves. They are the individuals who
have the power, usually based on organizational relationships, to circumvent any agreement that does not
have their approval. 2 4
Bingham 25 describes a more intensive approach to the
identification of parties and interest.
In this instance,
the staff of the organization that was to manage the
Denver Metropolitan Water Roundtable discussed the
concept of the roundtable with approximately 40 individuals in order to define the scope of water problems in
Denver, to determine the key issues that should be addressed, and to identify broad categories of interested
parties.
Talbot 26 describes an identification process used in a
village of 6,000 people involved in a controversy concerning location of a ferry landing site.
He thinks it
might not have worked in a larger city due to its informality. It is worth quoting at length because it indicates
that even in a small community the process may require
a considerable amount of time and effort.
Yount and Shorett spent about three weeks in Port
Townsend interviewing close to 50 people to determine how many factions there actually were,
identifying leaders or spokespersons for different
groups, and figuring out whether enough people
were sufficiently tired of fighting to be prepared
to get on with building a ferry landing somewhere.
They asked everyone with whom they talked to
identify people in town whom they respected and
who represented, if only informally, a segment of
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Port Townsend's population. The answers revealed
a profile of spokespeople or leaders drawn from
neighborhoods, the businesses, and the professions of Port Townsend. These were townsfolk
who did not fall into simple categories of established or new residents. In many cases, they were
people who had not taken a public position on the
ferry, but who nonetheless had opinions. Further
interviews narrowed the list of town leaders down
to nine people who said they would participate in
mediation and who, Shorett and Yount concluded,
would have their agreement on a ferry site accepted by just about everyone in town.
Another approach is the use of standardized techniques
to identify so-called community "influentials." This approach represents an important social research methodology that may be tempting to use because of its
popularity among sociologists. In this technique, knowledgeable informants are asked to nominate persons who
are either covertly or overtly involved in leadership positions and thus able to "sell" a settlement to broad
constituencies. However, Wengert (1971) points out that
even the most careful selection of influentials has "establishment" biases and fails to take into account the
possible need to encourage new leadership and new activist groups.
Lake 2 7 suggests that it may be difficult
to identify such influentials in a large community. Also,
newcomers are excluded who might later seek to block
settlement or implementation, and the selection process
results in possible images of backroom elitism.
Individually contacting persons who are interested in and
knowledgeable of a conflict is probably the most direct
means of beginning the process of identifying parties and
interests. A variety of other techniques may be useful
in supplementing the information obtained by personal
contact and may be particularly appropriate in conflicts
which have not received widespread media attention or
in which the issues have not clearly emerged.
Those
promoting mediation have a responsibility to ensure that
both the issues and the process are sufficiently widely
publicized that all who may reasonably wish to participate
are aware of the opportunity to do so.
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Hendee et al. 2 8 identify a wide range of means that may
be useful for securing the full range of views from all
who are interested or affected.
Such sources of information include advisory boards, ad hoc committees,
public meetings, opinion leaders, professional contacts,
workshops, letters, editorials, opinion polls, petitions,
and surveys.
Tinkham 29 suggests that use of formal
public hearings, informal neighborhood meetings, seminars, and the circulation of study brochures.
Dodge 30
adds such suggestions as searching tax rolls, newspaper
files, and local agency mailing lists.
Researchers need to be aware of the limitations and potential for bias in using these techniques.
Sewell 31
warns that opinion polls may reflect only the individual's
reaction to a question and not his true preferences.
Such polls provide no information as to the strength of
preferences or as to how an individual would react if
faced with an actual choice.
Two other sources of information may be appropriate in
some disputes. Although environmental impact statements
are of uneven quality and depth, they may at least
identify parties and issues.
Parties, issues, and potential conflicts may be further delineated in the informational meetings and public hearings that accompany
environmental impact statement preparation and review. 3 2
ELEMENT 3 - ENSURE THAT GROUPS AND INTERESTS
THAT HAVE A STAKE IN THE OUTCOME ARE
APPROPRIATELY REPRESENTED

Achieving appropriate representation of groups and interests with a stake in the outcome of mediation is a
complex and challenging task. Once parties and interests
have been identified, individuals with the ability to be
effective spokespersons for these parties and interests
must be selected. While all the major parties and interests must be represented, a balance in numbers among
the parties involved in the dispute must be maintained.
In complex disputes, mechanisms may be necessary for
adding representatives of parties and interests not selected initially. One of the most important, and perhaps
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most challenging, aspects of achieving appropriate representation is that of ensuring that representatives involved
in
mediation
keep
in
touch
with
their
constituencies and obtain their informed consent to any
agreement.
Without knowledgeable assent on the pa rt
of the major constituencies, a disgruntled subgroup or
faction may attempt to block the agreement or its implementation.
Obtaining an equitable selection of representatives in
mediation is important and sometimes difficult.
Lake 3 3
states that if nonjudicial dispute settlement processes are
to become viable alternatives to environmental litigation,
it will be necessary to standardize equitable, feasible
selection criteria so that the results of negotiations are
not invalid because of arbitrary or capricious exclusion
of parties. The task is challenging because the interests
are often diffuse and overlapping (e.g., hunters and
wilderness preservationists).
From this universe of
parties and interests the mediator must select a small
number of participants who will adequately represent all
the parties.
Any bias in selecting the participants can
sabotage successful implementation of the dispute settlement plan, or even the development of consensus among
opposing parties.
One argument often made against wide-scale participation
in bargaining or conflict resolution is that the task of
sustaining effective dialogue is too difficult.
Yet, the
scale of negotiation in any particular dispute is not
nearly so much of a problem as it might seem. The key
is to shift the focus from the number of parties involved
to the categories of interests that want and ought to
participate. 3 4
This approach was used for the Metropolitan Water
Roundtable in Denver where approximately 40 individuals
helped to identify categories of interested parties and
to select key individuals from each category. 3 5 Lake 3 6
suggests that the experience of administrative law proceedings provides a model for selecting participants for
negotiating settlements.
Here, participants must be
.. "responsible" and "representative spokesmen"
and
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should not be involved if their interests are already adequately represented in the administrative hearing.
The ~PP roach to choosing representatives may vary
among those planning and managing mediation processes,
or even from dispute to dispute by the same mediation
managers. Carpenter and Kennedy 37 attempt to identify
main interest groups, secondary groups, and key individuals. They want to know the main spokespersons for
each of the groups, what other individuals have become
publicly identified with the issue, who the major opinion-makers are, and who could have a major influence
on the participants.
They become. familiar with the attitudes, values, perceptions, style, basis of power, and
goals of each of the groups. They attempt to determine
what groups have a lesser stake in the problem and what
other groups may become involved for reasons outside
the specif ic issue.
After identifying leading spokespersons from public
hearing records and other sources, Cormick and Patton 38
asked the question, "Who are the ten or twelve persons
who, if they could agree on something, have the kind
of influence and stature such that various groups . . .
could reasonably be expected to support them and any
agreement they might reach?" From this lengthy process
the core group representing all important positions
emerged.
As a mediation effort progresses, the participants may
identify issues and interests for which there are no
spokespersons present in the mediation process. It may
become evident that emergent solutions may begin to affect those who had no previous reason to be involved.
Cormick 39 maintains that it is the responsibility of the
mediation manager to ensure that the issues, the dispute,
and the intervention process are sufficiently widely
publicized that all who may reasonable wish to participate
are aware of the opportunity to do so.
Even without
efforts of the mediation manager, however, media coverage of a dispute may create awareness of the problems
being addressed and even call forth the leadership necessary to represent other interest groups.
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In the Metropolitan Water Roundtable, the participants
decided that a few carefully selected observers, invited
in adv a nee by the governor, cou Id attend.
Staff members from the Colorado congressional delegation and two
long-standing statewide groups that promote water development were invited. At another point, three members
were added to represent Colorado Springs, Grand
County, and the state's energy industry.
However,
Carpenter and Kennedy 4 0 report on another conflict-oriented meeting in which invited participants were refused
permission to bring along friends because the process
managers did not want one interest group to dominate
the discussion.
A technique that may be useful for maintaining involvement of parties with different intensities of interest is
that of differentiating between working and policy
groups. Susskind 41 reports on a process in which overall policy sessions were open to the entire group and
small, bilateral sessions addressed more specific, technical issues.
Lee 42 termed "accordion planning" a procedure in which ideas developed in small group, problem
solving sessions were tested by a larger audience.
When it is not feasible or appropriate to involve some
interests directly, the mediators may provide a link to
key parties not "at the table." In a case described by
Cormick and Patton, 43 these parties included the governor, the U.S. Army Corps of Eng,ineers, and county and
state officials.
These linkages were essential to ensure
that the emerging recommendations would be translated
into public policy at the local, state, and federal levels
of government.
Obtaining constituency support of a mediated agreement
may require considerable effort and leadership skill.
Mediators may attempt to prevent problems of constituency backing by searching for representatives with sufficient influence and stature to ensure support for any
anticipated solution. 44
If the issues have not sharpened and cohesive parties
have not assembled to represent the major potential positions in a dispute, interest groups may need time and
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opportunity to mobilize support and viable constituencies
for their positions and to build organization and structure.
Identifiable, cohesive constituencies with secure
leadership are necessary in order that negotiators be able
not only to negotiate and reach agreement but make meaningful commitments to abide by and support agreements. 45 An organizational structure conducive to
developing, amending, and ratifying positions may be
needed. 4 6
Participants in mediation processes must have a clear
understanding that it is not just what they and other
negotiators can agree to that is important but what they
can sell to their constituents that counts. 47 In one instance in negotiations over alternative flood control
plans, an environmental representative returned to his
constituency to find that any dam on a tributary was
unacceptable. New solutions had to be explored to obtain
agreement. 48
Fanning 49 notes the importance for leadership of an organization to mediate within the organization at the same
time it is mediating without. The leaders have to bring
the constituency to agreement among themselves before
they can make an agreement with others.
Cormick 5 0
states that representatives often forget that understa ndi ng, trust, and even affection developed for ·those
across the table is not shared by constituents who may
see accommodations as capitulation.
Creighton 5 1 warns
of the danger that identification within the leadership
may transcend commitment to followers, creating pressure
for resolution but also creating the possibility that followers will eventually rebel and get new leaders whose
primary commitment is to their followers.
Cormick 52 suggests that procedures by which representatives will check regularly with constituents should be
determined before negotiations begin. The mediator may
find it necessary to assist the representatives in maintaining their communication with their constituents. As
an agreement emerges, the mediator should help ensure
that the parties do not approve an agreement that is
likely to be repudiated by one or another of the constituencies.
Suss kind 5 3 mentions a situation in which the
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mediator assumed that the "most visible" environmentalist
could speak for all the members of an environmental coalition.
When he could not, a sense of momentum, common purpose, and cooperation prevailed, however, and
a settlement was negotiated.
Other environmentalists
insisted on a few minor changes; however, the basic
structure of the agreement was maintained.
ELEMENT 4 - OBTAIN AGREEMENT ON GROUND RULES
AND TERMS AND CONDITIONS UNDER WHICH
MEDIATION WILL PROCEED

The process of establishing ground rules and the terms
and conditions under which mediation will proceed may
appear to be a routine element of the mediation process.
It is likely to be a crucial step, however, at least in any
complex mediation effort.
In most instances, the lack
of a clear understanding of the scope, framework, and
procedures that will structure the process will increase
the difficulties of operation and reduce the chances of
success. Wehr 54 writes that establishing limits and rules
is a way of encapsulating a conflict, the first stage in
moving a dispute from a fight to a debate.
The process of establishing procedures and a framework
of operations has an important educational function. The
representatives who wi 11 participate a re Ii kely to come to
the mediation process with different expectations and
goals for the process and with varying degrees of understanding of the nature, potential, and limitations of
mediation. 5 5 The process of jointly developing ground
rules, or of reviewing ground rules prepared by a mediation manager, should help representatives understand
how the process will operate and what the roles of participants will be.
Establishing the boundaries of issues to be considered
is an important dimension of the terms and conditions of
mediation.
This may be done by the mediation manager
on the basis of the parties and interests identified in the
previous element, or the representatives may do it
themselves.
Final determination of boundaries is not
possible initially because relevant issues needing atten-
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tion may be identified later in the process, and overlooking them could jeopardize the implementation of an
agreement. But having definite initial boundaries is important so that parties or interests interested in sending
representatives will have a basis for deciding whether
the mediation effort will address their concerns.
Boundaries also may have a valuable effect in helping to
prevent the mediation from addressing issues that are
not germane.
Carpenter and Kennedy 56 state that in
establishing agreed-upon boundaries and guidelines, the
facilitator gains a tool for controlling difficult individuals
and managing relationship problems that may occur during discussion. They recommend developing a statement
of expectations and the maintenance of a group contract.
S ho rett 5 7 writes th at mediators often draft a statement
defining the scope of the issues to be approved by the
participants as "mediation agenda." She states that the
decisions made by the parties before the negotiation
process begins in terms of the issues, participants, and
structure are crucial to the success of the process.
Another function of developing or reviewing ground
rules, and agreeing on terms and conditions, is to allow
prospective participants to make an informed decision as
to whether or not they will enter the mediation process.
Reaching an agreement in a complex dispute is likely to
require a significant commitment of time and resources
on the part of participants and their organization,
agency, or interest group. Shorett 58 states that, before
the first negotiating session begins, the participants will
be asked to assess the amount of time that probably will
be required to achieve an agreement. The mediator may
need to help estimate the time needed so that the estimates will be realistic. Shorett suggests that time limits
must be established to create a sense of urgency. The
scheduling of meetings, and the choice of a convenient
neutral location, are other considerations which may influence a decision as to whether or not to participate.
The expectation that a mediation process will not extend
beyond a certain period may encourage participation.
The atmosphere, or general tenor, in which the mediation
process is conducted may be relevant to participation or
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non participation.
Creighton 5 9 recommends that norms
encouraging openness and candor be established.
A ground rule that may encourage participation is to
reach decisions by consensus.
Talbot 6 0 describes a
mediation effort in which the idea of consensus initially
bothered the members but gained their support when
they recognized that this approach guaranteed equality
because anyone could veto an agreement. Ground rules
that do not permit votes nor majority/minority opinions
may be beneficial. Bingham 6 1 reports on one case where
many parties would not have participated if agreement
had been based on vote taking.
Consensus processes
increase the likelihood that agreements will be implemented and that parties can work through differences in
the future.
Whether or not media representatives are allowed to attend mediation meetings, procedures need to be established for dealing with the media .
The mediator 'm ay
serve as spokesperson to the media, but participants may
need to establish guidelines on the the extent of information to be made available in order to facilitate open
and frank negotiation.
Other issues that may need attention include such matters
as making arrangements for substitutes, the relationship
of the main sessions with task forces, the utilization of
outside experts, methods of documenting discussion,
procedures for formalizing agreements, and sources of
funding acceptable for the mediation process.
Substantial effort is necessary to ensure that the parties
and the intervener have a mutual agreement on the terms
and conditions under which they will proceed.
For the
mediation process described by Huser, 62 the participants
engaged in two "process design" sessions, each of two
days du ration, to deal strictly with process matters.
Establishing agreement on ground rules, and terms and
conditions under which mediation will operate, may appear to some to be wasted effort. Such effort may save
time and resources in the long run, however, by helping
to reduce confusion, clarifying expectations, and pre-
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paring a solid foundation for dealing with substantive
issues with as much dispatch as is possible in the potentially complex process of mediation.
ELEMENT 5 - IDENTIFY THE KEY ISSUES AND
PROBLEMS AND NARROW THE AGENDA OF POINTS OF
CONFLICT

The literature on conflict management does not appear
to provide guidelines for identifying the key issues and
problems and narrowing the agenda of points of conflict.
It seems likely that a great variety of methods may be
appropriate, the choice depending upon the nature of the
conflict, the number of groups involved, and the nature
of the interests identified.
On one hand, in a dispute involving a small number of
concrete issues, a small riumber of parties, and no history of bad relationships among the parties, an informal
process of discussion may serve to identify the key issues and problems and narrow the agenda. On the other
hand, the process of identifying the key issues and
narrowing the agenda may be slow and difficult if the
issues are broad and vaguely defined, the parties are
numerous, and a history of confrontation and hostility
among the parties exists.
In order to identify the key issues and problems of a
dispute, clarification of the types of conflict involved is
important.
Resolving problems which are rooted in relationship or values conflict may need quite different
approaches than manging problems emerging from cognitive or interest conflict.
Conflicts involving a high level of relationship conflict
and in which there are sharp differences in strongly held
values probably will be the most difficult ones for identifying the key issues and problems and narrowing the
agenda.
In a conflict situation where there is a high
level of mistrust among the parties, and in which coercion
has been .used, a focus upon purely substantive issues
may be unproductive as a starting point. Carpenter and
Kennedy 6 3 state that efforts to solve environmental
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problems in terms of purely technical criteria often cause
more conflicts than they resolve.
Lake 64 writes that,
in the absence of good faith on the part of participants,
technical information and education only serve to fuel the
dispute. Creighton 65 maintains that, in conflicts with a
high interpersonal or emotional element, each participant
often must clarify the basis for an emotional reaction
before being willing to communicate about it to their opponents.
Because issues relating to relationship conflict and values
conflict are likely to be intermingled with interest conflict
and cognitive conflict issues, it is probably best to address relationship and values conflicts first. Otherwise,
bitter feelings and differences in basic assumptions may
impede attempts to clarify interest and cognitive issues.
Parties wi 11 be Ii kely to talk past each other without recognizing the basic reasons for communication problems.
If the mediation managers have done a thorough job of
researching the history of the conflict, and have become
familiar with the parties involved, they should be aware
of the quality of relationships among the parties.
If
relationships have been good, or there has been no interaction or communication, the mediation managers may
move on to the identification of issues relating to values
conflict. If relationship conflict is evident, however, the
mediation managers will need to help the parties to
identify the specific behavior which has caused the relationship conflict.
The "offending" party may not be
willing to admit to offensive behavior, but recognition
of the feelings of the aggrieved party is necessary at a
minimum.
Simply getting feelings and perceptions into
the open may be sufficient to rectify the behavior responsible for problems.
The mediation managers will
probably need to structure tightly the meetings in which
relationship issues are addressed in order to avoid destructive behavior.
If relationship conflict issues are
not addressed, accommodation on substantive issues may
not be possible. Relationship conflict issues may be the
most demanding issues to address and will require considerable skill on the part of the mediation managers.
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In order to identify values confl ict issues, each party
must understand the interests and concerns of the other
parties.
In the process of coming to understand the
interests and concerns of other parties, stereotypes and
distorted images may be destroyed.
Parties may also
recognize that they have more goals and objectives in
common than they had realized previously.
This may
function to narrow the agenda of points of conflict.
Before pa r ties can come together to exchange views on
interests and concerns, some of the parties may have to
clarify their own thinking about their interests and
concerns and to identify assumptions based on underlying
values. The mediation managers will need to meet sepa rately with each party to determine whether assistance
in clarify ing and articulating interests and concerns is
needed. First, however, a considerable amount of effort
may be necessary to educate the parties on the context
of the dispute so that they can articulate their interests
realistically. The broader and more vague the issues in
the conflict, the more effort may be needed to educate
the parties.
Suss kind (1981) reports on a mediator who tried to help
each party to develop a clear understanding of its own
perspectives by diplomatically challenging positions and
assumptions.
In another case, the mediator explored
with the parties the problems underlying the dispute and
encouraged them to expand and/or reframe the issues
through a process of interrogation. 66
Carpenter and Kennedy 6 7 describe an approach they
used to identify needs and concerns.
Although urged
to "get down to facts right away," they designed a
process in which the needs of the constituency groups
were listed by representatives. The participants in the
process were then reshuffled so that working groups
were formed of three or four representatives of each of
the interests.
These groups worked for three days to
list concerns. Although participants occasionally resisted
the tightly structured process, this approach avoided the
formation of fixed positions before the participants could
understand each other's interests and goals.
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Although values are implicit in needs, concerns, interests, and goals, making values explicit may be useful
so that participants are aware of different basic assumptions they hold about what is important.
Lord et
al. 68 point out that abstract values represent a complex
mixture of socialization, rationalization, and learning.
Because each party may be unaware of how values shape
thinking, and how other interests may differ in the values they hold, articulating values may help to pinpoint
the sources of conflict over a wide range of issues.
Straus 69 warns that because values are difficult to
quantify, the more easily quantifiable factors will "overpower" values.
He suggests that one way of avoiding
the problem is to start with the most quantifiable and
then move toward those more difficult to quantify. For
example, a piece of land can have market value, esthetic
value, and symbolic value.
Symbolic value, the least
quantifiable of all, may still have the highest value.
Creighton 70 mentions the existence of formal techniques
for clarifying disputants positions and separating out
cognitive, values, and interests elements. One of these
is Social Judgment Analysis, but while it holds promise,·
the technique is so complicated that the subjects can feel
manipulated by the technique.
The Cognograph, mentioned by Flack and Summers, 71 probably belongs in the
same category.
Issues which represent interest conflict are relatively
easily identified.
Parties will disagree over the worth
of a project because of the differential impact it will have
on their welfare.
A water project may have a positive
economic impact upon one section of a community and a
negative economic impact upon another sector of the same
community. 72
The identification of issues relevant to . cognitive conflict
is also relatively straightforward.
The actual process
of identifying and narrowing the number of issues on
which there is cognitive conflict, however, may involve
considerable effort.
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A major cause of cognitive conflict is the different levels
of knowledge representatives bring to mediation.
Although the mediation managers may have assisted the
different parties in identifying and clarifying their interests, further education is likely to be needed as representatives attempt to explore substantive issues more
thoroughly. The identified interests and concerns of the
parties should provide a focus on the substantive education that is needed, and the contact of the mediation
managers with the different parties should provide an
idea of the existing level of knowledge. The development
of a common vocabulary among representatives should
help to facilitate communication and the ability to identify
specific issues relating to cognitive conflict.
The mediation mangers may bring persons with technical
expertise into the discussions to answer questions posed
by the parties. Th~ advisory role of these experts must
be made clear, or they may be tempted to advocate particu la r positions. Lake 73 advises allowing them to testify
only at the discretion of the mediator.
Attempting to
obtain impartial experts, or balance among experts, may
be an important issue of cognitive conflict in itself and
needs careful consideration by the mediation managers.
The use of task groups is likely to be desirable to deal
with issues of cognitive conflict, particularly in complex
disputes in which a variety of technical issues are points
of conflict.
Cognitive conflict is likely to consist of
factual misunderstanding and differences about causeeffect relationships regarding environmental impacts.
Clark 74 suggests that a commonly accepted description
of the problem evolves if the participants engage in the
validation of the data base by questioning the assumptions of other members and contributing their own information and working assumptions.
Although it may be important to identify key issues and
problems in terms of the four kinds of conflict, the task
of actually separating the types of conflict is likely to
be more complex than stating the differences analytically.
The mediation managers may need to solicit suggestions
of areas in which implicit agreement is possible so that
the agenda can be narrowed and the process simplified.
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The mediation managers should also be active in summarizing areas of consensus and disagreement so that participants can focus on the issues in dispute and discard
those on which agreement has been reached. 7 5
ELEMENT 6 - AGREE ON THE BOUNDARIES AND TIME
HORIZON FOR ANALYSIS

This element is closely related to elements 2, 4, and 5.
The boundaries and time horizon for analysis may determine which parties and inter.ests are likely to have a
stake in the outcome of a dispute. The boundaries and
time horizon are a type of determination similar to a
condition under which mediation proceeds.
In addition,
the key issues and problems may differ among various
boundaries and time horizons.
Suss kind and Weinstein 76 comment that environmental
disputes are often marked by an inability to make precise, or even general, determinations about boundaries.
The P.roblems of setting geographic boundaries and an
appropriate time horizon for the analysis create difficulties for calculating costs and benefits.
Geographic boundaries for a pa rticu la r environmental
dispute depend on many factors. The problem of setting
an appropriate time horizon is troublesome because some
environmental impacts do not appear for decades.
Discounting the value of adverse impacts that build up or
continue for generations is a basic source of conflict.
Because these are matters which themselves may have to
be negotiated, they deserve consideration as a separate
stage.
It is difficult to make bargaining work without
resolving these issues to the satisfaction of all parties
involved.
Differences in perceptions about appropriate
boundaries and time horizons may even be at the heart
of a dispute.
In regard to water resources planning, Bishop 77 warns
that if the time period over which the consequences of
plans are spread is not considered, short-run effects
might be given more weight in decisions as compared to
long-run effects, or vice versa.
The time horizon will
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markedly affect the analysis in selecting and
the relevant factors in decision making. It
specified before variables are quantified:
evaluation may require that a number of
performed using different time horizons.

quantifying
needs to be
a complete
analyses be

ELEMENT 7 - GENERATE A SUFFICIENT RANGE OF
ALTERNATIVES AND OPTIONS
In any complex dispute which involves a variety of parties and interests, several alternatives or options including a "do-nothing" option, should be generated so
that each group can .find a favorite solution: otherwise
some groups will have no incentive to enter into negotiation.
This approach helps to ensure that all points of
contention can surface and that every group has a reason
to proceed with bargaining. The procedure should also
permit new options or alternatives to be added during
negotiations. 7 8
The atmosphere in which mediation takes place may hinder or facilitate the generation of alternatives.
If few
options are suggested and opinions are polarized on an
issue, the problem may lie in the unwillingness of the
parties to talk with one another, and conciliation may
be needed.
If the mediation process can be managed in
a way that encourages the groups to acknowledge and
understand each other's interests and goals, polarization
may be avoided, and parties can form new opinions about
historical adversaries. 79 Creighton 80 writes that out of
sharing perceptions and clarifying each other's positions,
options or possible ways of resolving the conflict may
emerge. In addition, empathy for each other's positions
is built during this exchange, laying the groundwork for
further negotiation.
In the Snoqualmie dispute, after an environmental review
team rejected a U.S. Army Corps of Engineers recommendation, a joint study team of corps and state department of ecology personnel presented the governor
with 11 alternatives for flood protection and land use
management.
Being aware, however, that. any decision
was bound to draw continued opposition, he appointed a
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mediation team to meet with contending parties. Every
conceivable nonstructural solution was r~viewed.
The
need for a flood control structure became obvious. The
joint study report was revived again, and attention was
focused on one alternative. 81 Mernitz 82 writes that the
Snoqualmie effort was successful because several compromise plans existed. As many as four plans and combinations of them were considered before final agreement
was reached.
In a dispute in which the parties had difficulty engaging
one another over the issues because the five large sites
they were dealing with stretched over some seven miles
of estuary, a matrix helped to break an impasse. The
matrix included a detailed listing of each site, options
for developing and maintaining that site, and criteria for
each of the options.
This presentation of information
helped the parties engage one another in a series of
tradeoffs. 8 3
Straus 84 recommends the construction of a "quick and
dirty" model as a means of avoiding an overload of information while managing complex considerations involving the interrelationship of many variables. With such
a model the parties can begin to make general decisions
with respect to available alternatives while using facts
and figures that are not too precise or complete. Simple
intuitive logic is put into the model with regard to actions
and impacts that could be expected under different
strategies. The involvement of all parties in constructing
the model facilitates understanding of the problem and
the relative desirability of different solutions.
Straus
writes that:
In the course of constructing and running these
models, increasingly sharper definitions can be
written concerning the objectives of the groups,
and the factors which must be considered in
achieving these objectives. At the sme time, extraneous factors and, of course, their accompanying data and facts, can be discarded as irrelevant.
Even though each succeeding generation of the
model becomes more detailed in some respects and,
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therefore, a closer mirror of reality, an accompanying process of simplification occurs.
In practice, the only way to determine the optimal
number of variables and the amount of detail that
is required is by trial and error.
Such trial and
error, or playing the game of "what if," not only
improves the model for decision making, but is also
a process of collaborative decision making itself.
This process also permits the early recognition of
disputed facts and assumptions. Those that appear
to have Iittle or no bearing on the outcome of the
decision can be eliminated.
Other disputes can
be resolved at this early stage, or else the differences can be narrowed by the use of old-fashioned mediation techniques applied to this new tool
for the management of complex decision making.
Those of us who advocate data mediation and model
building will not prevail if we try to argue the
accuracy of predictability of the models that can
be built.
If we have a prevailing argument, it is
this:
The very act of trying to seek agreement
on the data, and to build the model, will in itself
help understand the complexity of the problem with
which we are dealing.
It will force us to better
understand the viewpoint of our opponents and
conversely, help our opponents understand our
viewpoint and, if performed with integrity and intelligence, it should improve predictability and
accuracy over that available without these aids.
Another means of exploring the range of alternatives is
game simulation.
In this approach, the actors -assume
the apparent role of participants and act out a problem
according to specified inputs or rules. 85
ELEMENT 8 - WEIGHT, SCALE, AND AMALGAMATE
JUDGMENTS ABOUT IMPACTS

Estimating and judging the impacts of various alternatives
is a difficult and subjective undertaking. It is likely that
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a large number of interrelated variables must be considered.
Straus 86 notes that large and technologically sophisticated facilities such as dams involve highly
technical judgments regarding most of the variables, with
uncertain or disputed consequences frequently existing
because of inadequate understanding of the impacts for
which predictions are sought. He writes that:
Most of these decisions require weighting of current and clearly perceived benefits against future
and less clearly understood costs. To make such
choices requires the stretching of the normal
time-span used by most individuals in making important decisions. It also requires a high degree
of sophistication in understanding the many variables and interactions which must be considered.
To persuade someone to give up a present benefit
to avoid a future cost is a "hard sell," but this
is the kind of decision that is at the core of most
environmental management plans.
Another difficulty is the intangible nature of many potential impacts. Susskind and Weinstein 87 point out that,
unfortunately, there is no consensus on how to value
environmental benefits. What is the value of clean air,
untouched wilderness, or scenic beauty? Intrinsic benefits are hard to calculate, especially if the benefits to
future generations a re ta ken into account.
They point
out:
The problems of summing the various judgments
or cost-benefit calculations of different individuals
and groups are well documented.
In theory, the
amalgamation is not possible.
The best we can
hope for is a set of different cost-benefit calculations representing the different vantage points
of each interested party. These groups can (and
in fact do) use their own cost-benefit calculations
as the basis for the positions they take in negotiations.
There is no known way, however, for a
single analyst or public agency to add all the costs
of environmental impacts experienced by all the
groups affected and determine the correct amount
of compensation to be paid. Each group will value
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a particular impact differently, depending on its
distance from the source of the impact and its socioeconomic status.
Cost-benefit analysis has been widely used in evaluating
the economic viabi Iity of water resources development
projects. Bishop 8 8 writes:
In the evaluation of water resources plans, the
practice has been to aggregate the information relevant to the decision which could be quantified in
economic terms into a benefit-cost ratio. However,
such consequences as environmental, social, aesthetic, and community impacts have not been included in the benefit-cost ratio since neither
suitable techniques nor adequate data have been
available for appraising and quantifying them.
Furthermore, in many cases it may be inappropriate
to quantify them in money terms.
It follows that
a discussion and evaluation of alternatives based
solely on the benefit-cost ratio will often submerge
or exclude information that is pertinent to the dec1s1on.
It tends to obscure rather than pinpoint
the differences among the alternatives and leaves
no way to identify and contrast these differences
in decision making.
Sewell 89 identifies the goals-achievement matrix as an
ingenious technique for taking into account multiple objectives, multiple strategies, varying weights, differing
social impacts, and effects which are not readily expressed in monetary terms. He suggests its limitations,
however, when he points out that it is pa rticu la rly valuable when the number of objectives is limited; the
number of alternative plans is not large; the impacts can
be quantified in comparable terms; and weights can be
objectively assigned to goals, strategies, and different
social groups.
An approach which may hold even more promise is the
"factor profile," described by Bishop: 9 0
[A.] "factor profile" is a method of analyzing,
presenting and comparing the indirect, environ-
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mental, social and community effects with the economic effects of alternative highway plans.
It
appears that the use of such tools can be a valuable step toward a more rational discussion of and
decisions among alternatives based on economic,
social and environmental factors in water resources
planning as well as transportation planning.
It is expected that the profiles will be prepared
for each alternative from the viewpoint of each
community interest group and will incorporate the
factors that are important to that particular
group's viewpoint. A composite profile would also
be prepared showing the total community effe ct
for each factor. Separate profiles for each alternative could be made on transparent overlays to
facilitate a method of comparison.
A different approach, described by Lake, 9 1 appears to
be especially well adapted to use by individuals who lack
technical expertise in environmental analysis.
In order
to assess the magnitude of impacts of different power
generation technologies, participants were asked to rate
the magnitude of each technology's impacts according to
nine evaluation criteria.
The criteria used wereas follows:
Air Quality Alternative Land Uses Comparative
Construction and Operating Costs Impacts of Fuel Extraction Process Growth Inducement (Local and End-Use)
Health and Safety Solid and Liquid Waste Management
Water Quality and Availability Wildlife and Vegetation
Impacts
The rating scheme utilized a logarithmic graph to indicate
levels of impact for each activity, with five intervals of
impact:
Negligible Impact Slight Impact Substantial Impact Major Impact Saturation Impact (Irreversible)
Each respondent was requested to indicate his level of
confidence (A,B,C, in decreasing order of confidence)
for each criterion of evaluation.
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ELEMENT 9 - DETERMINE FAIR COMPENSATION AND
POSSIBLE COMPENSATORY ACTIONS
In order to reach agreement on a solution to a dispute,
identification of explicit compensation for costs or damages that parties to the dispute may incur will likely be
necessary.
The challenge is to determine what each
party is, in fact, willing to accept in the way of payment
or promise of equivalent environmental value.
Susskind
and Weinstein 92 discuss the problem as follows:
At the outset of a dispute, some of the least powerful parties are likely to exaggerate their claims
in an effort to be heard.
Until such time as real
offers are proffered and individuals or groups must
actually decide whether or not to accept, the espoused preferences or expressions of what fair
compensation (costs) would have to include are
somewhat suspect.
The inevitable gap between
"espoused" and "revea led" preferences is well documented. What the disputants need to know is
not what the other parties say they would accept
as fair compensation, but rather the amount they
would, in fact, accept.
There have been some breakthroughs in dealing
with "these" problems . . . . The most promising
strategies involve the use of an "auction" for determin ing fair compensation for adverse social and
environmental impacts .
Each neighborhood or
community could submit a "bid" indicating the side
payments, compensatory measures, and trades of
equivalent environmental value it would have to
receive in order to be neutral to or favorably
disposed toward a proposed project.
The bid
wou Id carry with it a community-wide commitment
to facilitate development, assuming the costs are
compensated and the developer conforms to the
guidel ines and impact levels advertised at the
outset of the bidding process.
Susskind 93 suggests that trades of equivalent environmental value can be made to compensate for environmental
damage.
Promises of in-kind support or ·commitments to
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monitor or mitigate adverse effects can lead to agreements
that represent solutions where all parties gain.
Determining fair compensation for water is likely to provoke strong emotional reactions. As an issue, water has
a certain emotional message that appeals powerfully to
local sentiment. Water is seen as wealth: economic development is bound to occur if an area has water and
can develop it. A locality seeks benefits in water beyond
any specific uses: water carries a guarantee of a prosperous future.
Even when it would seem that an area
has more water than it could possibly put to use, it is
loath to pa rt with its riches. 9 4
An approach to compensation that has often been used
in water resources planning is to mix a variety of project
benefits to broaden support for proposals.
Thus, irrigation works initially instigated by farmers add features
of municipal and industrial water supply, power benefits,
recreation, fish and wildlife enhancement, and water
quality.
When their addition builds support, project
backers have willingly accommodated new purposes. Similarly, individual water projects, not necessarily hydrologically related,
have been . tied together for
packaged consideration by decision makers. The combination of pressures for individual projects sustains the
lot. 9 5
There are several examples of "exchanges" which have
provided compensation in water resources disputes.
In
the Metropolitan Water Roundtable, in return for allowing
Denver to have access to water al ready in storage but
belonging to the west slope, replacement and trade reservoirs would be constructed on the west slope. In addition, extensive impact mitigation and east slope
conservation programs would be carried out.
In the Snoqualmie dispute, the farmers began to acquiese
to land use controls, which restricted use to agriculture
and prohibited development, in exchange for flood control
structures as long as land use controls prevented u rbanization.
The final agreement yielded gains for the
farmers who needed more water and for the environmentalists who wanted to control growth. 9 6
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In an agreement described by Folk-Williams, 97 the delivery of water to the Papago reservation was tied to the
preparation of specific plans for beneficial use of the
resource, including the adoption of conservation standards.
A trust fund would help finance construction of
water delivery systems, and the secretary of the interior
would be obligated to provide specified amounts of water
each year or pay damages to the tribe for undelivered
amounts.
In return for these provisions, the Papago
Tribe would drop its pending lawsuit and abandon any
further claims on water in the basin.
ELEMENT 10 - AGREE ON A MUTUALLY ACCEPTABLE
SOLUTION

The mediator or the mediation managers have a variety
of responsibilities in assisting the parties to a dispute
to reach a mutually acceptable solution. The extent and
intensity of activities that the mediator must undertake
depend upon the number and qualities of the contending
parties, the complexity of the dispute, and the degree
of polarization.
One of the first concerns of the mediator may be the
relative skill of the contending representatives in negotiating.
Inexperienced parties often need assistance if
agreements reached are to be truly representative of each
party's self-interest.
Such a process should be discussed before negotiations begin. Where one party requires a disparate level of assistance, such aid should
be given with the knowledge and concurrence of other
parties, based on their mutual interest in reaching a
viable agreement.
The mediator may need to assist groups in selecting an
able, dedicated negotiating team, which will bargain in
good faith and be able to justify a compromise settlement
to constituents. 9 8 The mediator may also need to help
groups find some common position on the key issues in
order to provide definable alternative positions to the
other parties in the dispute. 9 9 Creating the conditions
for bargaining within parties can be as important to a
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successful process as establishing a fruitful negotiating
relationship among parties. 10 0
A mediator may need to pay particular attention to the
emotional tone of negotiating sessions and take action to
prevent a breakdown in the process. Creighton 10 1 has
identified two stages that conflicting groups appear to
go through as they begin to work together to resolve
differences: a differentiation and an integration stage.
He writes:
During the differentiation stage groups state their
positions and emphasize how their positions are
different from the other parties'. Only after this
differentiation has taken place do groups or individuals begin to move towards each other. During
the integration phase groups begin to acknowledge
their commonalities and increase the areas of
agreement.
Many conciliators have noted that
differentiation must take place before integration
can occur.
In fact, Walton states that "the potential for genuine integration at any point of time
du ring the confrontation is no greater than the
adequacy of the differentiation al ready achieved."
Others have reported experiences in which when
groups got together they emphasized their differences to the point that the conciliator was beginning to feel hopeless, believing that the effort was
a failure, and just at that point the groups - as
if recognizing that they were reaching the "limits
of no return" - began to make a positive move towards each other.
It has also been observed that the cycle of
differentiation/integration may be repeated several
times du ring the course of a conflict resolution
process. This can be discouraging, . of course, to
the conciliator who feels progress has been made,
to suddenly discover that the groups are emphasizing differences again. It is helpful to remember
that rather than a defeat this may be a prelude
to the next level of integration.
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Carpenter and Kennedy 102 suggest that, if discussions
do deteriorate, separation of the parties into their respective interest groups may be desirable to allow them
to vent angry feelings without causing a complete
breakdown in the discuss ion.
On the other hand, an
informal break in the session, such as a half-hour intermission or a meal together in a local restaurant, may
be preferable . When one is uncomfortable asking questions before a large group, it is often easier to do so in
a less structured setting.
Richman 103 describes the functions of joint and caucus
sessions as follows:
The structured negotiations process includes both
joint meetings and caucus sessions.
The parties
usually will begin their negotiations in the joint
meeting room to discuss specific issues or proposals
and will then adjourn to caucus rooms to review
the information gained in the joint setting. Caucuses allow team members to speak openly with each
other and to confirm their reactions to proposals.
The process of forming proposals and counterproposals in caucus provides a discipline for each
negotiating team, whose members must address
political, administrative, and legal perspectives
simultaneously. Very often there is as much negotiation within caucuses, among team members,
as there is between disputing parties.
In the most adversarial disputes, the mediator may
rely heavily on caucuses, keeping the parties apart
and moving between the parties, carrying information, and assisting each party individually. In
most settings, however, use of the caucus is encouraged only for limited time periods with real
progress dependent upon joint involvement in the
issues.
Huser 104 notes that in one dispute, for every hour spent
at the negotiating table, the mediators spend 11 1/2
hours working behind the scenes. Susskind 105 describes
the activities of one mediator in private meetings as
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acting as a sounding board for new positions or proposals, allowing parties some feedback on ideas without
the risks inherent in presenting them to the group as a
whole. On occasion, he presented ideas and options of
his own in an effort to broaden the spectrum of possibilities under consideration.
McCarthy 106 writes that the mediator serves as an interpreter of the power, positions, perspectives, and even
language between the parties, trying out possible areas
of agreement that the parties themselves feel constrained
from placing on the table. The mediator also can act as
a scapegoat to help one or both parties to save face as
they move from their initial positions.
The mediator may attempt to facilitate progress by developing deadlines by which mediation must be concluded,
with or without agreement. 107 The strain of attempting
to meet a deadline may increase the sense of common
purpose. 1 0 8
Assisting in the drafting of an agreement is another
function the mediator may provide. Shorett 109 describes
this activity as follows:
As the mediation progresses, the mediator's role
intensifies, as agreements are drafted and distributed to and exchanged between the parties.
The language in the agreement is continually
changed to satisfy individual concerns. The mediator often hand delivers new drafts to the parties,
making on-the-spot changes in the draft to meet
the needs 'of each of the parties.
The mediator
frequently rephrases language to meet the concerns
of one person and then tests new ideas and language with the other parties.
The mediator can
be the "agent of reality," letting one party know
which ideas can be accepted by another party and
which items in the agreement are crucial for a
given constituency.
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ELEMENT 11 - IMPLEMENT THE SOLUTION AND HOLD
THE PARTIES TO THEIR COMMITMENTS

This element in the mediation process combines two of
Susskind's steps because they seem closely related.
Holding the parties to their commitments wou Id appear
to be an integral part of the implementation process.
Implementation of solutions to environmental disputes is
tricky for several reasons.
Courts and agencies may
be unfamiliar with the terms of agreement due to their
relative novelty and may interpret them in ways unforeseen by the parties to a dispute.
An agreement also
may be challenged by an individual or group not included
in mediation. Also, because environmental groups often
lack cohesion, a group that was involved in the settlement may fragment over the agreement, with a newlycreated "splinter group" attempting to halt implementation
of the parent group's bargain. 110
Lee 111 recommends taking a hard look, during the dispute resolution process, at needs to carry out an
agreement in both letter and spirit.
The parties can
develop realistic expectations for the process' by thinking through implementation, thereby improving the
chances of following through successfully.
The mediator may help to ensure that negotiations are
moving toward an outcome that will be acceptable to
outside forces by keeping lines open to potentially affected government agencies if they are not parties to the
mediation process. This helps ensure that the agreement
will hold no surprises for those charged with implementing the recommendations. 112 Actual participation of government agencies in mediation has advantages for
implementation.
Parties may be reluctant to frustrate
implementation when they know that they may have have
to deal with the agency in the future.
The legitimacy
of the mediation process may be enhanced by the participation of government entities, and this may increase
the likelihood that a broad spectrum of groups will participate and provide support for an agreement. 113
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The public signing and endorsement of mediated agreements may enhance the chances for successful implementation.
Shorett 114 mentions a signing ceremony that
occurred at a press conference. In one case, the parties
signed the formal agreement on television: local government officials simultaneously put into effect administrative
procedures to carry out additional parts of the mediation
package.
A formal process of ratification is another way of binding
parties to an agreement.
In one instance, during the
ratification process several of the parties spelled out in
some detail certain aspects of the agreement they wanted
to have made "perfectly clear." The agreement of the
negotiators became an ag reernent of the parties by due
political or agency processes. 115
Having a public figure, such as a governor, monitor
implementation may enhance the chances of success. The
appointment of committees to oversee implementation has
been used.
Creighton 116 recommends having a local
political figure on whom both sides are politically dependent--a key congressman, U.S. senator, or governor--act as a political guarantor of an agreement.
Incorporating an agreement into a U.S. Army Corps of
Engineers permit, or into local comprehensive plans, may
be a useful mechanism.
Fanning 117 mentions an intergovernmental agreement that was formally signed by representatives of a state, two counties, thirteen towns
and cities, and the Tulalip Indian Tribe. This agreement
established comprehensive basin-wide planning in an almost 2,000-square-mile drainage area.
The project will
serve flood control, hydroelectric, recreation, and water
supply needs.
Lee 118 provides a warning concerning problems of implementation.
She suggests remembering that not all
policies will be implemented.
Policies are formulated in
a changing world, and the success or failure of a particular policy should be seen in this larger context.
"Failure" can result from incompetent administration, but
it also can result from changing circumstances that can-
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not or should not be controlled by those responsible for
implementation.
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APPENDIX B
ASSESSING THE IMPACTS OF
INTERJURISDICTIONAL WATER TRANSFER

I.

OVERVIEW

lnterjurisdictional transfer of water can be a major undertaking with broad ranging impacts:
assessment of
these impacts is a necessary step underlying determination of the desi rabi Iity of the individual transfer. A
comprehensive accounting of impacts must include all the
beneficial aspects of the transfer, generally to be realized by the transferer, as well as the adverse effects,
including both the costs of necessary facilities and adverse effects likely to occur within the area of the water's origin.
Potential adverse effects within the area
of the water's origin include both economic and environmental impacts. Their prediction first requires a determination of the hydrologic effects of the proposed IWT,
followed by translation into economic and environmental
effects.
Of these various impacts, construction costs are subject
to the most straightforward estimation through the use
of standard procedures.
This section therefore, will
focus on the remaining categories of impacts:
benefits
of transfer, economic impacts within the area of the water's origin, and environmental impacts within the area
of origin.
II.

BENEFITS OF TRANSFER

The benefit of any measure to provide water supply
conceptually is the value of the water supplied in its
various uses; however, determination of such value is
usually difficult.
Pricing policies are a product of several factors and generally cannot be relied on as a
measure of value. Therefore, other approaches to benefit determination are generally employed.
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These approaches usually are based on comparisons of
costs of alternative means of balancing water demand and
supply, where the benefit of a particular management
strategy relative to any other strategy is the relative
cost savings.
The validity of any approach based on
cost comparisons depends on identification of the complete
range of feasible management strategies.
In general,
these strategies fall within four categories:
(1) expansion of available supply; (2) better utilization of existing
supplies; (3) permanent reduction in demand; and (4)
temporary measures to reduce demand during short-term
conditions of scarcity, usually referred to as drought
management. Determination of the benefit of a particular
IWT proposal requires comparison with feasible alternative management strategies from all four categories.
The process of selecting the appropriate management
option begins with projections of future demand, proceeds through a comparison of such demand with existing
supplies, and culminates in the comparative evaluation
of alternatives capable of meeting any anticipated deficit.
The method of projecting demand has undergone considerable refinement in recent years as the process has
moved away from simple extrapolation of past trends in
water use. The generally accepted process 1 now involves
separation of water use into classes such as residential
and industrial, within which water demand is estimated
by projections of underlying determinants of water use
in the particular classes. This approach allows consideration of the impact of changes with potential to alter
historical patterns of water use. Such changes include
price increases, changes in rate structures, and use of
plumbing fixt~res designed for low water use.
Evaluation of existing supplies requires recognition of
the probabilistic nature of hydrologic processes on which
supply conditions depend.
Use of terms such as
"yield," "safe yield," or "firm yield" of a surface reservoir implies the existence of an absolute minimum level
of supply, but such yield will not always be available.
Yield is a probabilistic concept, with the result that flows
will be lower than the stated yield value some portion of
time. In fact, a flow of zero is possible in most systems
although the probability may be low in some situations.
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Yield of a surface reservoir generally is defined to be
the minimum output of the system during the worst
drought of record or the output that can be expected
to occur for a certain percentage of time. 2
The concept of safe yield is more difficult to define in
the case of groundwater systems. The notion that safe
yield of an aquifer can be defined as a s ingle fixed
quantity generally has been discarded. 3 Yield depends
not only on natural hydrologic conditions but also on the
extent and type of groundwater development. Development may modify natural discharge or recharge patterns
and thereby alter the amount of artificial withdrawal the
aquifer can sustain. Sustainable yield may be increased
in some cases where reductions in groundwater levels or
artesian pressures reduce natural discharge or increase
recharge.
The acceptability of such action will depend
on economic and other limits on pumping levels. 4
The time dimension of the yield concept differs substantially between surface and groundwater systems . While
use of water from a surface reservoir can exceed inflow
to the system for relatively short periods of time, use
from some aquifers can exceed recharge for long periods.
This capability arises from the fact that the amount of
water in underground storage often is large in relation
to annual recharge. ·Long continued usage in excess of
recharge can result in aquifer depletion or creation of
uneconom ic pumping conditions, but the potential for use
to exceed recharge on a tempera ry but relatively extended basis creates considerable flexibility in water
supply management.
Consideration of the various aspects of safe yield indicates that the assessment of existing water supply capacity is not simply a mechanical exercise involving the
physical dimensions of existing systems.
Such assessment also requires consideration of a variety of economic
and social factors. Especially significant is the fact that
determinations of yield are based on value judgments as
to what is an acceptable risk of shortage.
Attempts to
minimize the risk of shortage will have the effect of reducing the stated yield of an existing system in relation
to the yield associated with a higher risk of shortage.
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Greater investment in additional capacity will be indicated
where a low risk of shortage is desirable.
The assessment of system yields has become a major issue
in water supply planning in the southeastern Virginia
area. 5 Uncertainty concerning the ability of the area's
major aquifer system to provide additional supply on a
continuous basis has resulted in exclusion of groundwater
as a significant component of regional supply plans. With
respect to existing surface water sources, local governments have advocated downward revision of previously
calculated yields. This revision is based on adoption of
yields equal to water production . during the 1980-81
drought when demand reduction measures were in effect.
These yield values are lower than those previously accepted. The exclusion of groundwater from consideration
and adoption of lower yields for existing surface water
sources are important factors in the decision to implement
a major IWT into the region.
The capacity of existing water supply systems is also
dependent on operational strategy. With respect to large
systems with multiple components, the possibility may
exist to extend existing supplies through improved coordination of system components. Improved coordination
may in some cases involve conjunctively managing surface
and groundwater supplies to give a higher degree of
protection against drought. In other cases, coordination
may focus on improved use of storage facilities to increase drought readiness. The Washington, D.C., metropolitan area provides an example of significantly
improved use of existing supplies achieved through coordination of previously independent supply facilities
within the region. 6 This approach has provided an alternative to large scale investment in additional system
capacity.
If the assessment of existing supplies relative to projected demand identifies an expected deficit beyond the
capacity of existing facilities, the planning process must
consider means of addressing the deficit.
Two basic
options exist:
development of a drought management
strategy or expansion of supply capacity.
Drought
management strategies based on temporary demand re111

duction actions in some cases may provide a desirable
alternative to expansion of supply capacity to cover
normal demand during relatively infrequent drought periods. Designing facilities to meet normal demand during
droughts results in excess system capacity during nondrought periods and thus may be viewed as a wasteful
practice in some situations.
On the other hand, water
use restrictions that constitute the basis of drought
management programs are unpopular with water users and
often are viewed with disfavor by water system managers
due to public relations problems and other adverse effects. Of course, drought management may become necessary under any water supply management strategy
due to the probabilistic nature of natural hydrologic
processes. The choice therefore, is not whether drought
management is an acceptable strategy; rather, the choice
is limited to the expected frequency of use.
If the anticipated frequency of shortage is too great to
be acceptable, expansion of system capacity becomes
necessary.
At this point, IWT may arise as an option
for supply expansion.
Consideration of IWT, or other
means of expanding supply, implies that management
strategies such as permanent or temporary demand reduction and improved use of existing supplies have been
judged to be unacceptable.
Selection of a supply expansion option from among feasible alternatives essentially can be viewed as a cost-effectiveness analysis. Within this context, the benefit of
the least costly option can be considered to equal the
cost savings relative to the second least costly option.
However, costs cannot be limited to expenditures for
construction.
Environmental impacts a re one additional
form of costs that must be included. Since quantification
of such effects can be difficult, the ability to compare
alternatives may be weakened by including such effects.
Another form of costs of importance to the party desiring
to expand a water supply are legal and other transactions
costs associated with implementing the various alternatives. Such considerations may further cloud the analysis but cannot be ignored.
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Ill.

A.

ECONOMIC IMPACTS WITHIN THE AREA OF ORIGIN

Types of Costs Inflicted

The costs that IWT inflicts on the area from which water
is taken depend on the circumstances of the individual
situation.
At least four potential costs to the area of
origin can be identified at a conceptual level:
Losses to persons making direct use of water in
economic activity (e.g., irrigated agriculture)
Losses to recreationists and others who directly use
water for non-economic activities
Losses to persons whose economic welfare depends
on continued existence of economic activity of direct
water users (e.g., irrigation equipment suppliers or
marina operators)
Reductions in tax revenues to local governments in
the area of reduced economic activity
These direct and indirect costs to the area of origin may
occur immediately when IWT is initiated or may occur at
future dates where prospective water use within the area
of origin is foreclosed. Although the second type of loss
is probabilistic in nature, it constitutes a valid cost attributable to IWT.
B.

Relationship Between Water and Regional Growth

These direct and indirect relationships between water and
economic activities suggest that water availability is an
important factor in the economic growth of a region. In
fact, opponents of water transfer often base their opposition on the premise that removal of water from the area
of origin will adversely affect the area's future economic
growth. Investigation of this issue requires more careful
analysis of the ways in which water availability affects
the economic output of a region.
Two primary mechanisms are involved:
(1) direct impacts on the output
of water-using industries already located in the region
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under consideration and impacts on the output of sectors
linked to water-using industries and (2) impacts on the
decisions of firms to locate or expand in the region.
1.

Impacts on Outputs of Existing Firms

Water availability directly affects the output of industries
using water as a factor of production.
If interregional
transfers take place at a volume sufficient to lower the
price of water in the receiving area and/or raise the
price in the transferring area, with all other factors
equal, water-using firms in the former region would increase their output while the output of water-using firms
in the latter region would fall. In effect, the change in
the price of water represents a change in the marginal
cost of production.
Therefore, profit maximizing firms
in the area of origin that use water as an input would
decrease their use of water and use of inputs that are
complements of water, increase their use of inputs that
are subst itutes, and decrease their level of output.
The magnitude of the direct effects of a water transfer
on the output of water-using industries will thus depend
on (1) the change in the price of delivered water and
(2) the elasticity of output with respect to the price of
delivered water. 7 Given the fact that water rates a re set
or regulated by public agencies and that the cost of raw
water generally comprises but a fraction of the cost of
delivered water, 8 it follows that water transfers are unlikely to lead to very large changes in the price of delivered water. However, even small changes in the price
of water could lead to a large output response if output
is very elastic with respect to the price of water.
The elasticity of output with respect to the price of water
generally will be proportional to the share of water in
total input expenditures.
While virtually all firms use
some water, studies by Miller 9 and Garrison 10 indicate
that water comprises a significant proportion of total inputs in but a few industries. Analyses have shown that,
even under very extreme assumptions, water purchases
equal more than 5 percent of total value added in only
12 of the more than 150 manufacturing industries classified at the 3-digit SIC level (Table 1). 11 Thus changes
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in the price of water are unlikely to have major effects
on the output of most industries. 12
Any change in the output of water-using industries,
however small, will have secondary effects upon the rest
of the regional economy if water-using industries purchase any of their inputs from regional sources. Looking
at the case in which water transfers result in a rise in
the price of water and a decrease in the output of water-using firms, the decrease in output would decrease
demand for regionally produced goods and services
serving as inputs to water-using industries. The output
of firms producing these inputs would fall as would the
income of labor used to produce this output. This would
bring about, 'in turn, decreased demand for other goods
and services, inducing regional firms to further decrease
output.
2.

Water and Industrial Location

Water transfers would also affect regional output if water
availability plays a significant role in the location decisions of firms. Neoclassical location theory asserts that
firms focus on profit maximization in choosing the location
of a plant. 13 This will lead to choice of locations with low
input costs and high output demand. However, the importance of the price of an input in this choice process
will be a function of the input's share of total cost.
Since water is a major share of costs in only a few industries, interregional transfers would be expected to
have little or no effect on location decisions of all but
the most water-intensive industries. Available evidence
supports this conclusion. With regard to manufacturing
in general, Lewis et al. cite a number of location
surveys 14 that found water availability to be of minor
importance in regional locational decisions, especially
when compared to labor cost and availability.
Water attains greater significance as a locational factor
for water-intensive industries when individual sites
within a region are being considered.
Garrison, in a
study of the location of water-intensive industries in the
Tennessee Valley area, found that counties in which the
10-year minimum water flow was less than 400 cfs (cubic
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feet per second) experienced significantly lower rates of
growth in water-oriented employment than did counties
with water flow exceeding 400 cfs. Also looking at water-intensive industries, Ben-David 15 regressed wateroriented employment on a number of variables, including
water flow, for counties in 14 eastern states. He found
that although water flow was a significant explanatory
variable in explaining employment in all water-oriented
industries together, water flow was significant for only
one industry (primary metals) when these industries were
disaggregated to the two-digit SIC level.
3.

The Empirical Evidence

Water availability thus can affect regional growth in two
ways: by way of its effect on firms' locational decisions
and by affecting the output of water-using industries
and thereby the price and output of regionally supplied
inputs. The preceding discussion indicates that neither
is likely to be important when considered alone. However, the process of economic growth is highly complex,
and the overall role that water availability might play in
the overall growth process is difficult to .d efine.
Unfortunately, few studies have looked into this question.
Two studies that have examined the effect of water
availability on regional output both concluded that water
is not a significant factor in regional growth. Howe 16
attempted to determine whether regions of the United
States with ample water resources, defined as streamflow,
rainfall, and available water transportation, experienced
a higher rate of economic growth between 1950 and 1960
than regions with lower levels of available water.
He
found no correlation between employment growth and
water availability.
Cox, Grover, and Siskin 17 studied
the effect of large multipurpose water projects on the
growth rate of 61 primarily rural counties in the Northeast over the 10-year period beginning in 1948.
The
conclusions of this study were also negative. However,
this study has been criticized due to the method used
to select variables for inclusion in the models used.
Lewis et al. point out that if water is ·coli near with other
variables, the fact that the technique does not select
water does not necessarily mean that water availability
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does not contribute to economic growth.
While these
studies are somewhat dated and should not be considered
authoritative, both studies are in agreement with the
foregoing analysis.
4. Measuring the Impact of Interregional Water Transfers
Evidence presented to this point indicates that interregional transfers of water between regions in Virginia are
unlikely to have large impacts on total regional output
unless water intensive industries account for a large
proportion of regional output.
However, even if these
impacts are small in the aggregate, . they will be distributed unevenly among sectors, and impacts may be large
with regard to the sectors experiencing the changes.
For this reason, the ability to measure both the size of
the impacts of a water transfer on a regional economy
and the way the impacts are distributed among the various sectors is important.
Where the area of origin can be expected to carry out
water development activities to offset reductions in supply caused by IWT, the additional costs resulting from
such development provide a measure of costs. For example, consider the situation where IWT involves
groundwater development that lowers groundwater levels
or artesian pressures over a definable region.
In this
case, the costs of such activities as deepening existing
wells or drilling new wells, incre·asing pump sizes, and
increased well operating costs would provide a measure
of the costs imposed upon the area of origin.
Measurement of costs from a reduction in water supply
not remedied by water supply development is more difficult. Measurement of the total impact of such reduction
on a regional economy requires a model that takes into
account the interrelationships among sectors.
In addition, measurement of the way the impacts are distributed
among sectors requires a model which is sectorally disaggregated.
Regional input-output ( 1-0) models satisfy
both these requirements and are well suited for analyzing
the regional impacts of water transfers. 18 The remainder
of this section describes how an 1-0 model can be used
in this way. This discussion is in two parts. The first
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part is a general description of regional 1-0 models.
This is followed by a description of a Virginia 1-0 model
in operation at Virginia Tech, including an outline of the
type of information required to use it.
a. Regional 1-0 Models: Regional 1-0 models are based
upon the fact that the sectors of a regional economy are
interconnected or linked in the sense that some of the
output of individual sectors is used as inputs in the
production processes of other sectors.
The level of
exogenous demand, i.e . , demand arising from extra-regional sources, for the output of a given sector will affect the output of all sectors that are linked to it.
For
example, assume that the export demand for the output
of a regional sector, such as paper mills rises.
This
would induce regional mills to increase production (first
round or direct effect) and thus to increase purchases
of inputs.
If any of these inputs are purchased from
regional sources, the firms producing these goods and
services will raise their production levels (second round
effects), thereby increasing their purchases of regionally
produced goods and services.
Firms producing these
inputs will, in turn, increase both production (third
round effects) and input purchases.
This process will
continue as long as some fraction of input demand at each
round is met by regional suppliers. The sum of the effects of all rounds will then be a multiple of the initial
increase in export demand.
Mathematically, an 1-0 model consists of an equation for
each of the n producing sectors.
Each equation expresses sectoral output as a function of the demand for
its output.
This demand arises from five general
sources: the demand by other sectors for use in their
production process (intermediate demand), the direct
consumption demand by regional households, export demand, demand by government entities, and the demand
arising from capital formation. Models in which household
income is endogenously determined are often called closed
models, and the household sector is treated as if it were
a producing sector. Exports, government demand, and
investment demand are frequently added together and
called final demand.
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Defining X as a vector of regional output, A as an n x
n matrix of technical coefficients (the elements of which
measure intermediate demand), and F as the vector of
final demand, the 1-0 model is expressed as:
X

(1)

= AX

+

F

In the case of a closed model, the nth row and column
X represent the household sector.
Income distribution
can be modelled in the 1-0 framework by specifying a
disaggregated household sector. In such a model the last
k rows and columns would represent the household sector.
Solving for X:
(2)

X

= (I

- A) -

1

(F)=BF

The i/h element of B indicates the total amount of x ..
I

required to produce the final demand f ..
/

This total in-

eludes the direct input of x. in the production process
I

for x. and all of the production of x. induced in subse/

I

quent rounds by this initial demand.
For this reason
the matrix B is often called the multiplier matrix.
Each
column sum thus gives the total impact on all n sectors
of a change in the final demand for that sector.
The model would be used in a two-step process.
The
first step involves calculating a baseline projection or
set of projections of the future path of F, e.g. F , and
0

the corresponding levels of regional output, e.g.,

x0 =

These output vectors a re estimates of the future
0
path of regional output in the event that the water project or transfer does not take place.
The second step
involves calculating a second set of predicted X's, e.g.,
x 1 = BF 1, which are calculated using a final demand
vector incorporating estimates of how the output of water-using industries would respond if the water transfer
takes place. The .d ifference between x and x can then
0
1
be attributed to the water transfer.
BF .
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Howe and Easter and Maki et al. 19 used essentially this
procedure in studies of the total impact of irrigation
projects.
However, to use the model in this form requires a great deal of information.
Specifically, it requires estimates of the way in which the water transfer
will affect the output of water-using industries. In the
above studies this was relatively simple because an irrigation project directly affects only a small number of
agricultural sectors. This is not such a simple task when
the focus is more broadly defined to encompass the effects on water-using sectors other than agriculture.
To do so requires estimates of the way in which the water
transfer will affect the price of water and estimates of
the elasticity of output with respect to the price of water
for all water using industries.
While it is possible to
incorporate such information in the 1-0 framework, an
alternative and simpler procedure involves the use of a
vector of water use coefficients.
Define wd. as the annual water withdrawal by sector i
I

per dollar of output.
Total water withdrawal, Wd, for
a given vector of final demand becomes:

= W'X = W'BF

(3)

Wd

where

W' is a row vector of water use coefficients wd ..
I

Equation (3) can be combined with projections of the
future path of F to come up with projections of future
demand for water.
Comparing water use calculated by
(3) at time t with the estimated supply of water at time
t would indicate whether or not water transfers would
be Ii kely to affect regional output. For example, if the
estimated minimum annual water flow at time t in the
absence of a water transfer is Ws(O) and is Ws( 1) in the
presence of a transfer, a transfer into the region would
have a positive effect on regional output if Ws(O) < Wd
< Ws( 1).
The difference between the maximum output
supportable by Ws(O) and Wd represents the value of the
transfer in terms of regional output.
Implicit in equation (3) are the twin assumptions of
constant relative prices and constant returns to scale for
each sector. This means that substitution of other fac120

tors of production for water wou Id not occur in the event
of a chronic water shortage (Ws(O) < Wd) if equation (3)
were an exact representation of the regional economy.
However, firms can be expected to substitute, to some
degree, other inputs for water by adopting water conservation practices or to accept lower profits when faced
with higher water prices.
The estimates derived from
the above procedure should therefore be considered estimates of the maximum expected impacts of interregional
water transfers.
b. Use of the Virginia 1-0 Model: The Virginia 1-0 model
is operated by the Department of Ag ricu ltu ral Economics
at Virginia Tech.
The model was constructed by the
Regional Science Research Institute under the direction
of Benjamin H. Stevens. It is a 502-sector model which
includes a single household sector and is based on the
1972 national 1-0 model constructed by the U.S. Department of Commerce and updated to 1977.
At the
present time the Virginia 1-0 model is not a multi-regional
model.
In its regional form, the model is expected to
have about eighty producing sectors and at least one
household sector.
Once the model has been regionalized, only three types
of information will be required to use equation (3). First
of all, projections of future final demand or regional
growth in the absence of a water transfer will be necessary.
In addition, water supply projections will be
needed.
Presumably, information on expected water
availability, both with and without transfers, would be
available if such transfers are contemplated.
Finally,
the vector W 'needs to be constructed.
This is easily
accomplished using national data collected by the U.S.
Department of Commerce. 2 0 If primary information is
available about water use of the particular enterprises
located in the regions under study, this information can
be utilized in the construction of W. The coefficients W
can be constructed to measure water use in any of a
number of ways -- for example, either water intake or
water consumption per dollar of sectoral output.
The
choice will depend upon the context of the problem being
analyzed.
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IV. ENVIRONMENTAL IMPACTS WITHIN THE AREA OF
ORIGIN
A.

Overview

Environmental impacts consist primarily of adverse effects
on natura l ecosystems and aesthetic values. They often
are distinguishable from economic impacts only in degree
since an environmental impact generally will become an
economic impact at some point as it increases in severity.
Environmental impacts can be classified in a variety of
ways; the system to be used here is based on source of
the impact and includes three categories: alterations in
streamflow or water levels, impacts from construction of
pipelines and related facilities, and dam construction.
B.

Alterations in Streamflows and Water Levels

One of the potentially most significant sources of environmental impact associated with IWT is the resulting
reductions in streamflows and water levels.
Since IWT
generally involves removal of water from its natural
source for use and ultimate discharge at other locations,
withdrawals are totally consumptive with respect to the
source, and reductions in flows and water levels are an
essentially inevitable consequence of IWT.
One of the direct impacts of streamflow reduction is adverse effects on fish and other aquatic life. Parameters
essential to the well-being of aquatic organisms such as
stream width, depth, and velocity a re dependent on
discharge.
Attempts have been made to correlate suitability of aquatic habitat with differing stream discharges
defined as a percentage of average flow. Resu Its of one
such attempt 21 indicate that sixty percent of average flow
or higher provides excellent habitat for most aquatic life
forms. Thirty percent is recommended as a minimum flow
to sustain good habitat conditions for most aquatic life
forms.
The lower limits of suitability are reached when
flow decreases to ten percent of average flow. The ten
percent discharge is seen as a severe degradation in
habitat involving such conditions as exposure of stream
bottoms and destruction of riparian vegetation.
This
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discharge is viewed as being suitable only for short-term
survival of aquatic organisms.
Reduced streamflow can also produce other environmental
effects in addition to impacts on aquatic organisms.
Wildlife can be affected, with impacts most significant
with respect to waterfowl and other wildlife directly dependent on the aquatic environment. Wildlife dependent
on riparian vegetation could also be affected substantially
should flow reductions adversely affect such vegetation.
Decreased flows produce adverse effects on aesthetic and
recreational values as well, including such impacts as
degradation of scenery in connection with exposed stream
bottoms and interference with boating.
Streamflow reduction du ring low-flow conditions is the
type of flow modification most likely to be considered as
a potential source of environmental impact, but other
types of modifications can also be significant. Reduction
in flood flows can in certain situations produce negative
effects on fish and wildlife. For example, flood scouring
may have a beneficial effect on fisheries by cleansing
sediment from spawning beds.
In the case of wildlife,
occurrence of flooding may be beneficial due to the role
of flooding in maintaining essential habitat in the form
of certain types of vegetation beyond stream channels.
Lake level reductions produce impacts generally similar
to those arising from streamflow modifications, but certain differences arise from physical distinctions between
the two systems. Changes in water levels have the potential to modify the lake as an ecosystem since shore
areas are important in the life cycle of many aquatic organisms.
The aesthetic and recreational attributes of
lakes are also frequently sensitive to water level
changes.
Alteration of groundwater levels generally does not directly produce environmental disruptions; direct impact
is likely to be limited to effects on water use by others
sharing the particular source of groundwater supply.
However, hydraulic interconnections between surface and
groundwater can result in environmental impacts where
withdrawal of groundwater reduces streamflow or lake
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levels or eliminates wetlands. Such interconnections also
can result in certain impacts of surface water development appearing in the form of changes in groundwater
level.
For example, the construction of reservoirs and
other facilities such as canals, as well as the application
of water to the land's surface for such purposes as irrigation, can increase local groundwater levels. Alternatively, diversion of water from a surface source can
reduce groundwater levels under conditions where normal
flow is from the surface source to the groundwater system.
C.

Impacts from Construction and Operation

IWT generally requires construction of water conveyance
facilities and related structures such as water intakes
and pumping stations.
Construction of such facilities
necessarily involves some degree of environmental disruption.
In addition, operation of facilities also has
potential to produce adverse environmental effects.
In Virginia, water conveyance facilities usually consist
of a pipeline due to the amounts of water and other
conditions associated with typical IWT proposals.
Pipeline installation involves a relatively narrow work corridor that has the potential to affect a variety of different
environments where the pipeline is of substantial length.
The greatest potential for impact would occur where the
pipeline crossed such areas as streams, wetlands, or
ecosystems involving threatened or endangered species.
Adverse effects could include displacement of habitat and
increased erosion and sedimentation.
However, such
impacts would generally be of limited duration since the
nature of pipeline construction allows rapid restoration
of at least certain types of preexisting conditions.
More permanent impacts are associated with related facilities such as water intake structures and pumping
stations. In addition to disruptions during construction,
such structures permanently modify aesthetic values and
may impose other continuing impacts such as noise associated with operation of pumps or other equipment. On
the other hand, such structures occupy little area, and
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associated impacts may be of limited severity in
cases.

1.

some

Impacts Associated with Reservoirs

The most significant environmental impacts of IWT proposals are likely to arise where construction of reservoirs
is necessary. 22 Reservoir construction can involve major
environmental impacts, including total transformation of
certain existing ecosystems into new systems.
Part of
this transformation involves conversion of a riverine
system into a lacustrine system.
Inundation of a freeflowing stream with a body of essentially still water
fundamentally changes suitability for aquatic organisms.
Although some fish and other organisms may adapt to
either environment, the significant differences in conditions between flowing streams and lakes generally mean
that lake formation is accompanied by major shifts in
population of aquatic organisms.
This change may involve an increase in total biomass, including desirable
fish, but destruction of the original fishery and associated ecosystem may in some cases be viewed as a significant loss.
Anadromous and other migratory fish are especially likely
to be affected by reservoir construction. In addition to
downstream impacts in the form of streamflow and water
quality alterations, a dam and reservoir have several
additional impacts. First a dam can form an impediment
to mi·g ration, which can at least partially be overcome
by structural modifications.
Second, a reservoir eliminates the inundated portion of the stream from use for
spawning purposes.
Third, the still water of a reservoir, together with dams and associated equipment such
as turbines, may impede downstream movement of young
fish to the sea.
This impact has been significant in
certain of the western states. These impacts collectively
can result in substantial obstacles to population maintenance.
Changes in fisheries are accompanied by substantial modification of aesthetic and recreational values when
streams are impounded.
Although impounded bodies of
water possess their own aesthetic and recreational attri125

butes, loss of free-flowing streams is considered by many
to constitute a major environmental disruption.
Significant environmental disruption also results from
inundation of terrestrial ecosystems by reservoir construction.
Flooding of wetland areas, floodplains, and
other lowland areas often will have significant impact on
wildlife due to the general importance of such areas as
habitat and the greater natural productivity of many
stream valleys relative to other areas.
The extent of
such impact will be determined by the nature of the
ecosystems affected.
The most significant effects occur
where relatively unique terrestrial . ecosystems, or specialized habitats of rare animal or plant life, exist in the
area to be inundated.
Inundation of land adjacent to streams has important
aesthetic implications due to the nature of landforms and
geologic structures frequently occurring in such areas.
Inundations of special rock formations and other natural
features associated with streams is likely to be viewed
as a major loss of aesthetic values that amplifies losses
associated with the stream itself.
Environmental impacts at the reservoir site can be accompanied by significant downstream impacts. lmpoundment and release of water can have various effects on
downstream water quality.
While changes such as reduction in suspended solids may be desirable, others may
be adverse. For example, thermal stratification may occur in reservoirs during warm weather, which may be
accompanied by low dissolved oxygen levels and other
quality changes in lower portions of the reservoir. Release of water from the lower portion of the reservoir
therefore can have a significant effect on downstream
water quality.
Quantitative modifications caused by
reservoir operations can also produce adverse environmental effects such as disruption of fish spawning and
alteration of salinity patterns in estuarine areas.
2.

Measuring Environmental Impacts

The potential for these adverse impacts to accompany IWT
projects does not mean that every project will cause
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significant environmental disruption.
Determination of
the impacts of a particular project requires evaluation
of the nature of the project and the characteristics of
the associated environment.
Only by analysis of the
specific interactions between a project and the environment can the significance of the resulting impact be assessed.
Techniques for assessing environmental impacts have
seen much development since passage of the National
Environmental Policy Act( NEPA). 2 3 A substantial literature has developed, including a variety of manuals and
handbooks presenting detailed instructions for conducting environmental as.sessments and preparing environmental impact statements according to the requirements
of NEPA. 2 4
Canter 25 in a 1977 publication lists 48 methods of impact
analysis and provides a brief description of each.
Of
course, many of the methods are similar. One attempt 26
to group similar methods into classes establishes five
primary categories:
ad hoc procedures, overlay techniques, checklists, matrices, and networks.
Ad hoc
procedures involve little formal structure but consist of
relatively independent effort to assess impacts on a
case-by-case basis.
Overlay techniques, often utilizing
computer graphics, involve use of maps of environmental
factors to determine suitabilities and limitations for land
use activities. Checklists provide master lists of impacts
potentially associated with different development activities.
Matrices expand the checklisi: approach into a
two-dimensional framework presenting potential environmental impacts on one axis and developmental activities
on the other, thereby providing a systematic means of
considering the different interactions that may occur
between a project and the environment.
Networks are
relatively complex approaches allowing consideration of a
full range of cause-and-effect relationships between
project activities and the environment, including interactions among different causal factors.
Environmental impact assessment in connection with IWT
is directly affected by the status of water resources
planning within the areas of question. Impact assessment
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must begin with knowledge of baseline conditions and
understanding of the characteristics of hydrologic and
related ecological systems. A certain amount of original
data collection is possible as part of an environmental
assessment, but significant constraints are imposed by
time and budget limitations. Thus, future environmental
impact assessment should be viewed as one of the objectives of an ongoing program of water resources data
collection and management.
V.
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.bd TABLE
TABLE 1
WATER EXPENDITURES AS PERCENT
OF VALUE ADDED
Industry (SIC Code)

Water Purchases
as Percent
of Value Added

Pulp Mills (261)
Paper Mills, Except Building (262)
Basic Chemicals (282)
Steel Rolling and Finishing (331)
Paperboard Mills (263)
Agricultural Chemicals (287)
Petroleum Refining (291)
Sugar (206)
Primary Nonferrous Metals (333)
Sawmills and Planing Mills (242)
Gum and Wood Chemicals (286)
Building Paper and Board Mills (266)
Fibers, Plastics, and Rubbers (282)
Miscellaneous Chemical Products (289)
Cement Hydraulic (324)

27.0
16.4
14.4
13.2
13.2
12.0
11.8

*

purchased

Based on the assumption that all water is
from a single municipal supplier.
Source: Lewis et al 12

11. 5
10.7
10.5
8.5
6. 1
4.9
4.4
4.3
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The Virginia Water Resources Research Center is a federal-state pa rtnership agency
attempting to find solutions to the state's water resources problems through careful research and analysis . · Established at Virginia Polytechnic Institute and State
University under provisions of the Water Research and Development Act of 1978
(P. L. 95-467), the Center serves six primary functions .
•

•
•
•
•
•

It studies the state's water and related land-use problems , including
the ir ecological, political, economic, institutional, legal and social
implications.
It sponsors, coordinates, and administers research investigations of
these problems.
It collects and disseminates information abou t water resources and
water resources research.
It provides t raining opportunities in research for future water
scientists enrolled at the state's colleges and universities.
It provides other public services to the state in a wide variety of
forms.
It facilitates coordinated actions among universities, state agencies,
and other institutions.

More information on programs and activities may be obtained by writing or telephoning the Water Center .
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