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ABSTRACT 

Water supply development involves the evaluation of alternatives within 
a complex institutional framework. This report focuses on the area south 
of Hampton Roads, Virginia, as a case study of the water supply devel
opment process. Recent droughts have emphasized limitations of existing 
supplies and heightened awareness of the need to expand them. Several 
plans have been proposed but have met with opposition sufficient to 
prevent implementation. In the absence of a regional solution, several 
localities have acted independently to expand their own supplies. 

This study is not an attempt to develop another water supply plan for 
the area; rather, it seeks to provide background information on ( 1) insti
tutional considerations affecting choice of a particular plan and (2) rela
tive costs of the available supply management options. The institutional 
analysis addresses existing laws and administrative programs for water 
resources planning and development, water rights issues, and legislative 
and administrative constraints on water supply development. Cost analy
ses are presented for different combinations of surface water develop
ment, groundwater development, system interconnection, and demand 
management. Impacts of institutional factors on the alternative manage
ment strategies are evaluated. 

The report concludes that the least-cost strategy for expanding water sup
plies in the study area is a combination of the alternatives implemented 
in a phased approach rather than any single development action. I nsti
tutional issues are a major factor in the selection of a management strate
gy. In the event that an institutional constraint resu Its in the selection of a 
more costly rather than a less costly alternative, the additional expendi
ture represents a cost attributable to the maintenance of the responsible 
institutional constraint. Thus, the water supply planning process provides 
an ongoing assessment of the existing institutional framework. This study 
raises questions concerning the adequacy of Virginia's existing institu
tional structure for water supply decision making and concludes that re
evaluation of the traditional, decentralized approach is needed. 

Key Words: Municipal Water Supply, Institutional Constraints, Environ
mental Protection, Economic Analysis, Virginia, I nterbasin Transfer, 
Groundwater Development, Water Law, Administrative Permitting, Water 
Conservation, I nterjurisdictional Conflict, Interstate Conflict, Water Re
sources Planning 
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INTRODUCTION 

I. Historical Background 

Recent droughts in the area south of Hampton Roads, Virginia, forced 
implementation of restrictions on water use and focused statewide 
attention on the capacity of the area's municipal water supply systems. 
However, this area has been long recognized as having an impending 
water supply problem brought on by growing population and economic 
activity. This growth will place increasing demands for water on the 
public water supply systems serving the cities of Chesapeake, Norfolk, 
Portsmouth, Suffolk, and Virginia Beach. 

Water supply planning and development in th is area have involved sub
stantial interaction among local governments. lnterjurisdictional projects 
for developing ground and surface water supplies have been constructed, 
and interjurisdictional sales of water for public supply have been com
mon. The Norfolk system, the largest in the region, has utilized sources 
of supply in other politi.cal subdivisions and has been a major supplier 
of water to other localities, especially Virginia Beach. 

Regional organizations also have been created to secure the area an ade
quate future water supply. The first regional organization to consider 
water supply was the Southeastern Virginia Planning District Commis
sion (SVPDC), established in 1969 under provisions of the Virginia Area 
Development Act. 1 Shortly after its creation, SVPDC engaged a consu It
ant to analyze the water supply situation. The final report issued in 
1972 2 recommended, in addition to specific water supply projects, that 
a regional water supply organization be created to seek a long-term solu
tion to the projected water shortage. The Southeastern Water Authority 
of Virginia (SWAV) was formed in 1973 under the provisions of the Vir
ginia Water and Sewer Authorities Act,3 with membership the same as 
that of SVPDC. In response to an expansion in the scope of its activities, 
SWA V's name subsequently has been changed to the Southeastern Pub I ic 
Service Authority (SEPSA). 

Southeastern Tidewater's water supply problems have been the subject 
of several studies and planning activities, but proposed solutions have 
become entangled in substantial controversy. For example, SVPDC's 
consultant in 1970 and 1972 recommended development of the Black
water and Nottoway rivers, but potential environmental impact appeared 

5 



serious enough to suggest difficulties in obtaining the necessary govern
mental approvals. SWAV thus contracted for reassessment of the water 
supply situation. This study,4 completed in 1975, recommended a trans
fer of water from Lake Gaston on the Roanoke River as the long-range 
solution to the area's water supply problem. This proposal also has met 
with major opposition from North Carolina and Virginia political sub
divisions in the Lake Gaston area. 

Meanwhile, another study of the water supply situation was initiated by 
the Norfolk District of the U.S. Army Corps of Engineers (COE) under 
authority of a resolution 5 passed in 197 4 by the U.S. Senate Committee 
on Public Works. The COE district office endorsed a plan for diverting 
water from the Pea Hill Creek arm of Lake Gaston, but this recommen
dation has not been approved by higher authority with COE.1 and a re
evaluation of alternatives is currently underway. 

Another significant development has been the work of the Virginia State 
Water Study Commission (SWSC). Originally established in 19776 , 

SWSC has been modified and extended by subsequent General Assembly 
action7 and is due to expire and make its final report by December 1, 
1982. Although SWSC has devoted significant attention to institutional 
issues associated with water supply management, one of its most signifi
cant actions was contracting for a study of the groundwater resources of 
Southeastern Virginia. The study8 indicated a greater developable sup
ply than previously recognized, expanding the available water supply 
alternatives. 

The absence of an approved regional plan for expanding the area's 
water supply capacity has prompted several localities to act independ
ently to expand their own supplies. The City of Chesapeake has developed 
an additional supply from the Northwest River, Suffolk has developed 
additional groundwater supplies within its jurisdiction, and Norfolk and 
Virginia Beach have attempted to develop additional groundwater sup
plies within Suffolk. Virginia Beach's wells were the subject of nego
tiations by the jurisdictions involved, but the Norfolk wells were at
tempted without Suffolk's permission. These wells originally were to be 
located on Norfolk-owned land within Suffolk. Action by Suffolk on 
Norfolk's request for a conditional use permit to drill the wells was facili
tated by an emergency executive order9 issued by the governor. The 
proposed location was changed to land owned by the U.S. Navy after 
approval of the original proposal was denied. 
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Norfolk's proposals for groundwater development have resulted in a 
variety of legal actions among the parties involved. Suffolk brought suit 10 

in the circuit court of Suffolk to enjoin Norfolk from drilling wells on 
the Navy's property. The bases of Suffolk's action included allegations 
that Norfolk's actions violated common-law groundwater rights and Suf
folk's zoning ordinance. Suffolk also brought suit11 against the Secretary 
of the Navy alleging that Navy authorization of Norfolk's wells on fed
eral property constituted violation of provisions of the National Environ
mental Policy Act. 12 Norfolk brought suit 13 in U.S. District Court for 
the Eastern District of Virginia to enjoin Suffolk's actions in opposition 
to its wells. This suit was based on several grounds, including allegations 
of the taking of property owned by Norfolk and an attempt to monop
olize trade and commerce. These conflicts were resolved through out
of-court settlement. 

In July 1981, a State Water Control Board (SWCB) plan 14 intended to 
provide an interim solution to the water supply problem and end current 
legal actions was adopted. SWCB previously had endorsed demand reduc
tion and interconnection of the Portsmouth and Norfolk water systems 
as short-term solutions to water supply problems. 15 The latest SWCB 
plan is based largely on additional groundwater development in accord 
with the recommendations of the SWSC consultant. 16 The plan encom
passes the primary elements of an earlier plan 17 developed by the Gov
ernor's Office and is based on the principle that the receiver of water 
supply from another jurisdiction should compensate the supplying polit
ical subdivision. The local agreements mentioned previously constitute 
at least partial adoption of this plan. 

11. Purpose and Organization of Report 

The brief history outlined above indicates the complex physical and in
stitutional issues involved. Proposed solutions, including surface water 
development strategies, groundwater development, demand manage
ment, and system interconnection, have all elicited objections from per
sons who might be affected in Virginia or North Carolina. Many institu
tional mechanisms exist for expression of such opposition. The water 
supply problem continues to be studied at this time; current studies are 
being made by COE, SEPSA, local communities, SWCB, and an inter
state committee formed by Virginia and North Carolina. 

Th is report is not an attempt to propose another water supply plan for 
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the area. Rather, it seeks to provide basic background information on 
( 1) the institutional considerations that bear upon the adoption of any 
given plan and (2) the available supply management options and their 
relative costs. The purpose of providing such information is to offer as
sistance to decision makers who must make choices, not to suggest a 
specific choice appropriate for the area. 

Th is report begins with the section, "Institutional Framework for Public 
Water Supply Development" (p. 10), which analyzes planning and devel
opment of public water supplies. Included are discussions of the various 
entities and organizational arrangements for provision of water supply 
service, water supply planning programs, and programs of state and fed
eral assistance for development of water supply projects. "Water Rights 
Issues Affecting Public Water Supply Development" (p. 29) analyzes 
water rights issues affecting water supply development from the various 
potential sources of supply, and "Legislative and Administrative Con
straints Affecting Water Supply Development" (p. 57) analyzes such 
constraints and their impact on water supply development. These con
straints include a variety of necessary approvals that must be obtained 
at the federal, state, and local levels of government. 

In "Comparison of Water Supply Options for Southeastern Virginia" 
(p. 111), cost analyses are presented for alternative approaches to supply 
management, including different combinations of surface water develop
ment, groundwater development, system interconnection, and demand 
management. These general strategies are then discussed in relation to 
institututional constraints affecting their feasibility. In "Summary and 
Conclusion" (p. 133), conclusions are drawn from these discussions that 
are relevant to resolution of the water supply problem confronting the 
area south of Hampton Roads. 

111. Footnotes 

1. Virginia Area Development Act, Va. Code Ann. sec. 15.1-1400et seq. 
(1981 ). 

2. Henningson, Durham, and Richardson, "Potable Water Supply Feasi
bility Study for Southeastern Virginia" ( 1972). 

3. Virginia Water and Sewer Authorities Act, Va. Code Ann. sec. 15. 1-
1239 et seq. ( 1981 ). 

4. Henningson, Durham, and Richardson, "Water Sources for South
eastern Virginia: A Development Plan Prepared for the Southeastern 
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Water Authority of Virginia'' ( 1975). 
5. U.S. Senate Committee on Pu~lic Works, Resolution adopted June 11, 

1974. 
6. Va. Acts of Assembly HJ R 236 ( 1977). 
7. Id. SJR 1 (1978); Id. SJR 36 (1980); Id. SJR 152 (1981); Id. HJR 

13 ( 1982). 
8. Geraghty and Mi lier, Inc.," Availability of Ground Water in the South

eastern Virginia Groundwater Management Area" ( 1979). 
9. Emergency Executive Order No. 45(80) (October 22, 1980). 

10. City of Suffolk v. City of Norfolk, Circuit Court of the City of Suf
folk No. CH-372-80. 

11. City of Suffolk v. Hidalgo, civil action file no. 80-2831 (D.C.D.C.). 
12. National Environmental Policy Act of 1969, 42 U.S.C.A. 4321 et seq. 

(1977 and Supp. 1981). 
13. City of Norfolk v. City of Suffolk, civil action no. 80-1215-N (D.C. 

E.D. Va.). 
14. Virginia State Water Control Board, "Plan for the Development of 

the Water Resources of Southeastern Virginia as Required by Section 
62.1-44.38 of the Code of Virginia" (adopted July 14, 1981 ). 

15. Virginia State Water Control Board, "Short-Term Water Shortage 
Contingency Plan for Potential Use in Southeastern Virginia," paper 
prepared for presentation during the September 18, 1977, meeting 
of the Southeastern Public Service Authority. 

16. See n. 8 supra. 
17. Gov. John N. Dalton, "Southeastern Virginia Water Supply Agree

ment" (released February 4, 1981 ). 
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INSTITUTIONAL FRAMEWORK 
FOR PUBLIC WATER SUPPLY DEVELOPMENT 

I. Institutional Overview 

Public water supply development primarily has been viewed as a function 
of local government, but all levels of government participate in water 
supply and other related activities. In Virginia, several public and private 
entities have a·uthority to engage in development and provision of sup
lies to the public. In addition to its involvement through passage of 
enabling legislation, state government also contributes to water supply 
management through its water resources planning activities and techni
cal assistance to localities provided in association with the regulation of 
water suppliers to protect public health. Federal activities that contribute 
to water supply development include planning, direct financial assistance 
in the form of grants and loans to certain water suppliers, and participa
tion in water resources development projects that include public water 
supply. Thus, the institutional framework for provision of public water 
supply is a complex one involving a variety of interacting parts, a fact 
that complicates selection and implementation of any of the measures 
proposed for resolution of Southeastern Virginia's water supply problem. 

For purposes of analysis, the institutional framework for water supply 
development is divided into three parts: ( 1) institutional arrangements 
for provision of public water supply at the local or regional level, (2) as
sistance programs for water supply development, and (3) water supply 
planning programs. The following sections give individual attention to 
these components. 

11. Institutional Mechanisms for Provision 
of Public Water Supply by Local or Regional Entities 

In Virginia, public water supply can be provided through a variety of 
institutional arrangements-general-purpose units of local government, 
private companies, and several types of special-purpose governmental 
units that differ substantially from general-purpose local governments 
in terms of such factors as degree of independence. Although state 
enabling legislation authorizes several institutional arrangements that are 
limited to certain counties and municipalities,1 the emphasis here is on 
those institutions of statewide applicability. The following types of 
water suppliers are considered below: ( 1) county and municipal govern-
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ments, (2) sanitary districts, (3) public facility districts, (4) service dis
tricts, (5) water authorities, and (6) private water companies. 

A. County and Municipal Governments 

The primary mechanism for provision of public water supply tradition
ally has been general-purpose units of local government. Specific au
thority with regard to such services as water supply is contained in gen
erally applicable enabling legislation and, in the case of municipalities, 
in individual charters. Since charter provisions vary among municipalities, 
authority related to water supply, as wel I as other governmental opera
tions, also varies to some extent. 

State enabling legislation provides that the 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."2 When 
water is provided through this authority, the water supplier is not a legal 
entity distinct from the county or municipality itself. This aspect of 
waterworks operations can be significant with regard to such issues as 
financing since local governments possess fund-raising capabilities that 
exceed those of certain other water supply entities. Counties and munic
ipalities can use taxation,3 issue general obligation and revenue bonds 
subject to prescribed limitations,4 and levy assessments on abutting prop
erty owners for special benefits resulting from local improvements such 
as construction of water I ines. 5 

County and municipal governments also have the power to regulate build
ing activity, including the installation and operation of equipment. Coun
ties6 and municipalities7 have explicit authority to regulate plumbing. 
Since this authority can be a basic element of demand management 
strategies, it is a significant component of the institutional framework 
for provision of water supply. 

Although water supply services provided by a local government generally 
are for its own inhabitants, broader service is possible. For example, such 
service can be provided outside jurisdictional boundaries8 subject to 
specific limitations.9 In addition, any two or more counties and munici
palities may enter into contracts for joint construction of water supply 
projects and their management. 10 On a more general level, the state's 
political subdivisions are authorized to exercise any power "jointly with 
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any other political subdivision." 11 Therefore, the potential for coopera
tive agreements for interjurisdictional water supply operations is sub
sta ntia I. 

B. Sanitary Districts 

Legislat ion 12 for creating sanitary districts provides a mechanism for a 
county or city to provide water supply and other specified public ser
vices within designated districts inside its political boundaries. Sanitary 
districts are created by the state's circuit courts upon petition of 50 
qualified voters residing within the proposed district (50 percent of the 
qualified voters if the proposed district contains less than 100 qualified 
voters) .13 The court's decision is made after public hearing on the dis
trict's establishment. 14 The enabling legislation provides that property 
not be included in a district if the court decides it will not benefit by 
inclusion. 15 A portion or al I the land area of a town can be included in a 
district with the approval of the governing body of the town and the 
other political subdivision involved.16 After creation, the boundaries of 
sanitary districts can be modified, 17 a district can be abolished, 18 or sep
arate districts can be merged 19 under specified conditions by order of 
the circuit court. A sanitary district is not an independent managerial 
entity but is the responsibility of the county or city of location. All 
powers associated with district operations are vested in the governing 
body of such county or city. 20 These powers include levying an annual 
tax on property with in the district to cover costs associated with the 
district. 21 Other sources of funds include fees charged for services22 and 
bonds (subject to specified restrictions). 23 Where a county is involved, 
the governing body is authorized to "give, lend or advance in any man
ner that to it may seem proper funds or other county property, not 
otherwise specifically allocated or obligated, to any authority created 
by such governing body pursuant to law. "24 

Usual procedures for creating sanitary districts do not apply to counties 
having an urban county form of government,25a form generally available 
to counties having populations of more than 90,000. 26 However, enabling 
legislation regarding this form of government requires that a county 
adopting such a form be divided into 5 to 11 districts for electoral and 
other purposes,27 and that these districts serve as sanitary districts. 28 
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C. Public Facility Districts 

Public facility districts, like sanitary districts, are a means for provision 
of water supply and other public services on a special-district basis with
in a political subdivision. Such services are provided by the political sub
division and not by a separate governmental entity. Enabling legislation 
for public facility districts is not generally applicable to all the state's 
political subdivisions; rather, such legislation applies only to certain 
counties29 and cities.30 

D. Service Districts 

The Virginia Area Development Act31 provides for creation of service 
districts within the boundaries of planning districts. Planning district 
boundaries were originally established by the Division of State Planning 
and Community Affairs, a subsequently abolished agency. The planning 
districts were created to promote the "orderly and efficient develop
ment of the physical, social and economic elements of the district by 
planning, and encouraging and assisting governmental subdivisions to 
plan for the future."32 Powers of each planning district are vested in a 
planning district commission.33 

Planning districts generally are not authorized to implement their plans 
and policies or to furnish governmental services;34 however, two special 
exceptions35 have been created by the General Assembly, one of which 
encompasses limited water supply functions. Functions authorized for 
the Cumberland Plateau Planning District include operation of a tanker 
truck water supply system for communities experiencing drought and 
water shortage and assisting with the taking of pipelines underneath 
roadways.36 This authority is contingent on ratification by the political 
subdivisions included in the planning district. 

In contrast to the planning districts, service districts are intended to pro
vide an institutional mechanism for provision of public services. The 
process to create a service district is initiated upon request to the plan
ning district commission by the governing bodies of two or more of the 
members of the district. The commission then formulates a plan for the 
district that must include "two or more governmental subdivisions em
bracing the majority of the population within the planning district and 
all the governmental subdivisions which are parties to the planning dis
trict commission charter. ''37 The plan must specify such factors as bound-
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aries, services to be performed (potentially to include water supply), and 
other necessary operational details.38 If the proposed plan is approved 
by the governmental subdivisions in the service district, it is subjected 
to a referendum for approval. 39 If approved by a majority of the voters 
of each governmental subdivision within the proposed district, a service 
district commission is formed and consists of elected members and 
members appointed from the membership of the governing bodies of 
the governmental units within the district.40 Upon creation, a service 
district assumes all functions previously exercised by the planning dis
trict commission.41 

Several sources of operational funds are authorized for service districts. 
With regard to the planning function, provision is made for state finan
cial support. 42 Such districts can make an annual assessment upon each 
governmental subdivision within the district, up to the limit established 
in the district plan.43 Districts are authorized to issue bonds payable from 
its various revenues, including its assessments against member govern
mental subdivisions.44 A service district is also authorized to charge fees 
for services.45 

E. Water Authorities 

The Virginia Water and Sewer Authorities Act46 provides for creation of 
special authorities for provision of water supply, sewage disposal, gar
bage or refuse collection and disposal, or any combination of such ser
vices. With the exception that the word "authority" must appear as part 
of the name of such entities,47 no standard name is prescribed. 

Such authorities may be created by ordinance or resolution of the govern
ing body(ies) of one or more political subdivisions. Under certain condi 
tions, approval of the necessary ordinance or resolution requires voter 
approval in a special referendum.48 Provision is also made for citizens to 
initiate proceedings for authority creation where the governing body of 
a political subdivision has not initiated such proceedings. 49 After local 
approval, final creation requires a finding by the State Corporation Com
mission (SCC} that the authority is organized according to law and that 
estimated costs and rates for services are fair and equitable. 50 

An authority so created is an independent corporate body whose powers 
are exercised by a board which, in the case of an authority created by 
two or more political subdivisions, must have at least five members, in-
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eluding at least one member from each participating political subdivision. 
The method of selecting board members is specified in the ordinance or 
resolution creating the authority. 51 Sources of funds for operation of an 
authority include fees for services52 and issuance of revenue bonds. 53 Any 
political subdivision that is a member of an authority is authorized to 
"lend, advance or give money to such authority. "54 

An authority has an initial corporate existence for 50 years, a period 
that can be extended by resolutions of the political subdivisions that 
are members at the time of extension. 55 Although a member of an exist
ing authority has the general right to withdraw its membership, "no 
political subdivision shall be permitted to withdraw from any authority 
after any obligation has been incurred by the authority.56 An authority 
may be dissolved upon concurrence of all its members and satisfactory 
resolution of its obligations.57 

F. Private Water Companies 

In addition to the various institutional arrangements for public provision 
of water supply, such service can also be provided as a private business 
activity. Although private water companies vary considerably in size, a 
significant proportion of such companies serve relatively small numbers 
of customers. Private waterworks are often developed as a necessary 
aspect of housing and other developments in areas where public water 
supply is unavailable. Private water companies are subject to special legal 
controls. When the number of customers served meets jurisdictional 
limits, such companies are subject to regulation by the Virginia Depart
ment of Health (VDH), as are public water suppliers. But unlike public 
suppliers, private water companies meeting jurisdictional limits are also 
subject to regulation by SCC. 58 Water companies incorporated as public 
service corporations are granted the power of eminent domain to acquire 
necessary property.59 This status also offers certain protection to a pri
vate water supplier against having its property condemned by a govern
mental entity ,60 but such condemnation may be authorized under certain 
conditions.61 

111. Assistance Programs for Water Supply Development 

A. Technical Assistance 

Only limited technical assistance traditionally has been available to Vir-
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ginia's public water suppliers. A certain degree of assistance has been 
provided by VDH in connection with its regulatory program for water 
quality. Since this assistance has been provided as an incidence of regu
lation, its scope has not been extensive. 

In contrast, North Carolina, through its Department of Natural Resources 
and Community Development, operates a nonregulatory program exclu
sively for providing assistance in connection with water supply problems. 
In addition to regulatory information, this program includes such areas 
as data collection, assistance in obtaining funding, and information con
cerning water conservation. The North Carolina assistance program does 
not provide detailed facilities design, leaving this function to be handled 
in the traditional manner through the use of private consultants. 62 

A 1981 expansion of Virginia legislation63 for water resources planning 
provides a mechanism for increased water planning assistance to the 
state's local governments. The effectiveness of this effort will be largely 
dependent on the funding level committed to this activity. 

B. Financial Assistance 

Although public water supply financing has remained primarily a func
tion of local government, several mechanisms for upper levels of govern
ment to provide financial assistance have been established due to prob
lems encountered by water suppliers. In some cases, financial assistance 
has been provided directly by state government. In North Carolina, for 
example, both loan and grant programs applicable to water supply facili 
ties have been implemented.64 Virginia, however, has not established a 
financial assistance program for water supply. 

At the federal level, several programs of financial assistance for water 
supply have been developed. Some of these programs have applied uni
formly across the nation: of greatest significance are the programs of 
the Department of Housing and Urban Development (HUD) and the 
Department of Agriculture (USDA), with the programs of the Depart
ment of Commerce (DOC) and the Environmental Protection Agency 
(EPA) of lesser overall significance. Regional assistance programs of sig
nificance in Virginia include those of the Appalachian Regional Commis
sion (ARC) and the Coastal Plains Regional Commission (CPRC) . 

HUD assistance programs have been of greatest importance in large 
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urban areas. Under the Housing and Co.mmunity Development Act of 
1974,65 HUD administers a program of block grants for community de
velopment, which encompasses water supply facilities and a wide range 
of other community development needs. Administration of this grant 
program in counties with populations less than 200,000 and cities and 
towns with populations less than 50,000 is now the responsibility of the 
Virginia Department of Housing and Community Development. 

Although a portion of HUD assistance funds is allocated to small cities 
and communities, the primary federal assistance program in rural areas 
has been that of USDA's Farmers Home Administration (FmHA). Under 
the Consolidated Farm and Rural Development Act of 1961,66 FmHA 
administers loans and grants for water and waste disposal facilities to 
local entities meeting specified criteria. 

Through the Economic Development Administration (EDA), DOC pro
vides assistance to areas with significant unemployment or underemploy
ment by financing pu_blic works and economic development activities. 
Under the Public Works and Economic Development Act of 1965, 67 EDA 
can provide aid within areas designated by the Secretary of Commerce 
as a redevelopment area, economic development area, or economic de
velopment district. And, under the Local Public Works Capital Develop
ment and Investment Act of 1976,68 EDA can provide assistance to states 
and localities for public works development renovation. These EDA 
programs are likely to include water supply facilities, although their 
primary objective is to reduce unemployment and promote economic 
development. 

EPA is authorized by the Safe Drinking Water Act69 (SWDA) to guaran
tee private loans made to small public water systems to enable compliance 
with the National Interim Primary Drinking Water Regulations70 devel
oped pursuant to SOWA. This program is of restricted scope and does 
not appear to have been an important factor in the development of 
water supply facilities. 

ARC is a state-federal agency created by the Appalachian Regional 
Development Act of 196571 to assist in the development of the moun
tainous regions of the Appalachian states. Of most significance with re
gard to water supply facilities is the program to supplement other feder
al grant programs by such means as providing a portion of the local share 
necessary for participation in these other programs. 
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CPRC was created pursuant to provisions of the Public Works and Econ
omic Development Act of 196572 (PWE DA) authorizing the Secretary 
of Commerce to designate economic development regions to encompass 
areas meeting specified criteria. PWE DA contains provisions for creation 
of regional commissions to administer the special programs established 
by the act. Such commissions consist of one federal member and one 
member from each state included in the designated area. Provision is 
made for the Secretary of Commerce to make funds available to the 
regional commissions to supplement federal grant programs. 

C. Project Participation 

One method of state and/or federal assistance for developing public water 
supply is direct participation in construction of projects such as reser
voirs. Although other states have participated in construction of water 
supply projects, Virginia has not become involved in such activity. Thus, 
the only programs in the state involving local assistance through project 
participation are administered by federal agencies. The most significant 
programs are those authorized under the Water Supply Act of 195873 and 
the Watershed Protection and Flood Prevention Act.74 

Water Supply Act of 1958: The Water Supply Act of 1958 (WSA) au
thorizes the inclusion of municipal and industrial water supply on a con
tractual basis in impoundment projects constructed by COE and the 
Bureau of Reclamation (BR). Since the jurisdiction of BR is limited to 
the western states, COE projects are the only means for implementation 
of WSA in Virginia . COE projects have constituted significant water de
velopment activity in Virginia and may have considerable future impact. 

WSA does not establish water supply as a project purpose to be included 
at federal expense; the party contracting for such storage must agree to 
pay associated costs, including interest. Where water is to be stored for 
future needs, provision is made for an interest-free period of up to 10 
years.75 Storage of water under WSA does not create a water right for 
the intended use since COE procedures place responsibility for water 
rights with the user of the storage space.76 Thus, the primary advantages 
provided to the individual water supplier consist of favorable financial 
arrangements and the ability to share in possible economies of scale 
associated with large multipurpose water projects. 
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Watershed Protection and Flood Prevention Act: The Watershed Pro
tection and Flood Prevention Act (WPFPA) provides for USDA's Soil 
Conservation Service (SCS) to assist local undertakings of "( 1) flood 
prevention (including structural and land treatment measures), (2) the 
conservation development, utilization, and disposal of water or (3) the 
conservation and proper utilization of land .... " 77 Public water supply 
is encompassed within authorized purposes. Projects that can be included 
within the provisions of the act are restricted to those involving water
shed areas not exceeding 250,000 acres and not including any single 
structure that provides more than 12,500 acre-feet of floodwater deten
tion capacity or more than 25,000 acre-feet of total capacity. 78 

Assistance under WPFPA is principally planning and direct financial 
participation in project design and construction. Under provisions of 
the act, the federal government assumes all of the cost of installing works 
for "the agricultural phases of the conservation, development, utiliza
tion, and disposal of water or for fish and wildlife development, recrea
tional development, ground water recharge, water quality management, 
or the conservation and proper utilization of land .. . . " 79 The act also 
contains provisions for federal advancements and loans for financing 
the local share of costs.so 

Authorization of federally assisted projects under WPFPA involves both 
state and federal governments. In Virginia, the Soi I and Water Conserva
tion Commission (SWCC) is the primary state participant in development 
of project proposals.81 The process of project authorization is initiated 
when the local sponsor makes application for federal planning assistance. 
SWCC has 45 days in which to review the proposal, and disapproval by 
SWCC at this stage terminates further consideration. If given state ap
proval, the state SCS office makes the decision on the basis of its pre
liminary investigations whether to request planning authorization from 
the office of the SCS Administrator. If planning authority is granted, a 
work plan is prepared by SCS with input from other federal, state, and 
local agencies.82 Special procedures exist for federal authorization of 
project construction t hat involve, depending on project size, either an 
administrative determination within SCS or action by designated con
gressional committees.83 Final approval at the state level is the respon
sibility of the governor, with SWCC advising. 
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IV. Water Supply Planning Programs 

Mechanisms for water supply planning are important to the institutional 
framework for provision of water supply. Planning provides the necessary 
projections of future water demands and identifies supply development 
activities that may be necessary to accommodate future demand. Local, 
state, interstate, and federal governmental entities participate in the 
water supply planning function. 

A. Local Water Supply Planning 

Since the governing bodies of the state's political subdivisions or other 
special-purpose units of local or regional government have the primary 
responsibility for furnishing public water supply, they play an important 
role in water supply planning. Because of limited geographic boundaries 
and management perspective of such entities, however, such planning 
generally is relatively narrow in scope and oriented toward construction 
of specific facilities. Private consultants are usually employed to prepare 
any plans for major water supply development. 

Water supply planning at the local governmental level is limited by re
source availability. The problem of inadequate resources is especially 
significant to small communities with low population and tax base. 
Funds may not be available to employ specialists needed for such plan
ning. In fact, in some cases, governmental management capabilities may 
not be adequate for proper assessment and utilization of such plans if 
they were made available. These inadequacies also affect the manage
ment of existing water supply systems and are reflected in such prob
lems as improper rate structures and plans for system expansion to meet 
growth in demand. 

B. State Water Supply Planning 

Thus, a basic need exists for water supply planning at a higher level of 
government than the local level. Planning that extends beyond individual 
projects is necessary as a basis for broader water management consider
ations and as a general framework for project planning. Within the United 
States in general, state government has taken a primary role in such 
planning. 

Comprehensive water resources planning authority has existed in Vir-
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ginia since 1966.84 Planning authority was originally vested in the Board 
of Conservation and Economic Development (BCED) and was imple
mented by the Division of Water Resources ( DWR). Initial planning under 
th is authority was broad in scope and encompassed needed developments 
in the areas of both quantity and quality,85but proposals regarding water 
quality management caused conflict with SWCB,86 and DWR and the 
planning authority were transferred from BCE D to SWCB in 1972. 87 

SWCB's planning effort emphasized water quality concerns over manage
ment of supply, apparently because of SWCB's traditional water qua I ity 
mission, the high degree of federal regulatory and funding activity in the 
area of water quality, and the lack of a broadly perceived water supply 
problem in the state. 

On the basis of a SWSC recommendation, SWCB planning authority 
was amended in 1981 to focus greater attention on water supply plan
ning.88 SWCB is directed by current legislation to prepare river basin 
plans for the state. The following provision establishes guidelines for 
th is planning activity .s9 

In preparing river basin plan and program reports enumerated in 
subsection A. of this section, the Board shall (i) estimate current 
water withdrawals and use for agriculture, industry, domestic 
use, and other significant categories of water users; (ii) project 
water withdrawals and use by agriculture, industry, domestic 
use, and other sign ificant categories of water users; (iii) estimate 
each major river and stream, the minimum instream flows neces
sary during drought conditions to maintain water quality and 
avoid permanent damage to aquatic life in streams, bays, and 
estuaries; (iv) evaluate, to the extent practicable, the ability of 
existing subsurface and surface waters to meet current and future 
water uses, including minimum instream flows, during drought 
conditions; (v) evaluate, in cooperation with the Virginia Depart
ment of Health and local water supply managers, the current 
and future capabil ity of public water systems to provide ade
quate quantity and quality of water; (vi) identify water manage
ment problems and alternative water management plans to 
address such problems; and (vii) evaluate hydrologic, environ
mental, economic, social, legal, jurisdictional, and other aspects 
of each alternative management strategy identified. 
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A new planning function added by the 1981 amendment concerns plan
ning assistance to the state's political subdivisions as indicated in the 
following quotation :90 

In addition to the preparation of plans called for in subsection 
A. of this section, the Board, upon written request of a political 
subd ivision of the State, shall provide water supply planning 
assistance to such political subdivisions, to include assistance in 
preparing drought management strategies, water conservation 
programs, evaluation of alternative water sources, State enabling 
legislation to facilitate a specific situation, applications for fed
eral grants or permits, or other such planning activities to facili
tate intergovernmental cooperation and coordination. 

During the development of these expanded legislative provisions in early 
1981, the Governor's Office became involved in the water supply plan
ning process. In an attempt to resolve the controversies regarding addi
tional water supply development in the Tidewater area, Gov. John N. 
Dalton proposed a voluntary agreement91 for consideration by the locali
ties involved. The proposed agreement provided for termination of pend
ing legal actions and established guidelines for water supply development 
in the area. Among the various guidelines established, the most basic 
consisted of the principle that "surface or ground water is to be con
sidered as an asset of the local jurisdiction where located," with the 
result that "the local jurisdiction is to be reasonably compensated for 
its removal."92 The proposed agreement provided for the jurisdiction 
receiving new water supplies to pay for ( 1) land and physical structures 
necessary to secure water, (2) compensation to jurisdictions supplying 
water, and (3) costs of correcting wells adversely affected.93 

The proposed agreement suggested that SEPSA administer the agree
ment,94 with SWCB developing a plan for the "location and control of 
wells to properly manage the aquifer systems."95 

The governor's proposed guidelines subsequently have been incorporated 
into a SWCB plan96 for water supply development in Southeastern Vir
ginia, pursuant to its legislative planning authority as expanded by the 
1981 session of the General Assembly. This plan recommends use of 
additional groundwater as a short-term solution to water supply prob
lems in Tidewater, while development of additional surface water sup
plies is seen as the long-term solution. Consistent with the governor's 
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guidelines, the SWCB plan calls for compensation to jurisdictions sup
plying water and protection of existing water users from the adverse 
effects of additional water supply development.97 

C. Interstate Water Supply Planning 

Since several of Virginia's water supply problems involve other states, 
the state participates in a number of interstate planning activities. I nsti
tutional arrangements for interstate planning range from interstate com
pacts to less formal coordination mechanisms. Compacts have been 
approved with respect to the Potomac98 and Ohio99 basins, but the pri
mary interstate planning mechanism relevant to resolution of the Tide
water supply problem is an agreement between Virginia and North Caro
lina's governors. 

A governors' agreement was originally approved in 1974,100 and after 
this arrangement lapsed into inactivity, a new agreement was approved 
in 1978.101 This current agreement is based on the premise that "a con
tinuity of open and good faith discussion of problems that are mutual 
to both states is considered to be necessary for proper water resource 
management in both states .... " 102 It encompasses a comprehensive set 
of water management issues, including the development of water supply 
in areas near the boundary between the two states. 103 

Created in conjunction with approval of the governors' agreement, the 
North Carolina-Virginia Water Resources Management Committee is 
generally responsible for implementing the agreement. The committee's 
stated purpose is as fol lows: 104 

To study and develop joint policy, devise institutional arrange
ments, and develop and implement procedures for dealing with 
water resources matters of mutual interest to the State of North 
Carolina and the Commonwealth of Virginia, all within the 
context of the aforementioned agreement between the two 
Governors. 

D. Federal Water Supply Planning 

The federal government traditionally has participated in a wide range of 
water resource planning activities in addition to those associated with 
design of specific federal projects. With regard to development alterna-
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tives for expanding water supplies, the programs of COE are of greatest 
interest. COE planning activity was first authorized by individual con
gressional enactments relating to specific studies and investigations. A 
significant step toward a continuing planning authorization was taken 
in 1925 with Congress directed 105 COE and the Federal Power Commis
sion to prepare a I ist of streams on which power development appeared 
practicable, with future planning activities as an objective. COE alone 
was authorized 106 in 1927 to continue these surveys, which became 
known as "308 reports" because the original list was printed in a docu
ment numbered 308. 107 Authority for COE to supplement the 308 sur
veys by additional studies was enacted in 1935, 108 thereby providing con
tinuing authority for river basin planning. This authority for basin plan
ning subsequently has been expanded by other general planning authority 
and by continuing individual authorizations for formulation of specific 
plans.109 

Several specially authorized planning activities in recent years have con
cerned Virginia w~ters. Of direct relevance to the area south of Hampton 
Roads is the Southeastern Virginia Water Supply Study being conducted 
by the Norfolk District of COE. This study was authorized by the Com
mittee on Pub I ic Works of the U.S. Senate in 197 4110 and has not been 
released to date. Another significant plan formulation process is the 
Roanoke River Upper Basin Water Resources Study being conducted by 
the COE Wilmington District, also authorized by the Senate Public Works 
Committee. 111 The Metropolitan Washington Area Water Supply Study 
encompasses the northern area of Virginia. This study, being conducted 
by the COE Baltimore District, was authorized by Congress in the Water 
Resources Development Act of 1974.112 
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I. Overview 

WATER RIGHTS ISSUES AFFECTING 
PUBLIC WATER SUPPLY DEVELOPMENT 

Water rights constitute a basic element of the institutional framework 
with in which water-using activities are conducted. A water right defines 
the legal interest of the holder in a particular source of supply and is 
considered a form of property. Water rights generally are defined by 
state law and therefore vary among the states since different systems of 
water law are in effect. Although water rights cases usually are resolved 
in state court, conflicts involving use of interstate waters may be resolved 
in the federal courts where citizens from different states are involved or 
where one state takes legal action against another. Within an individual 
state, water rights frequently vary among sources of water. This situation 
exists in Virginia, necessitating separate consideration of different types 
of water rights. 

The two basic sources of water for public supply are ground and surface 
water, but further legal distinctions may exist within these general cate
gories. Although water rights in lakes and impoundments generally are 
similar to those in streams, somewhat distinct issues may arise with re
gard to certain uses. For streams, water rights may depend on whether 
the particular source is a small, non-navigable one or a larger, navigable 
waterway. Where the source of supply is groundwater, water rights under 
Virginia law are fundamentally different from those applicable to surface 
sources and are defined by a combination of common law and statutory 
allocation mechanisms. 

The various alternatives for increasing the water supply of the area south 
of Hampton Roads collectively involve all these basic sources of supply. 
Management options include development of new storage facilities on 
streams, transfer of water from existing impoundments, and groundwater 
development. Therefore, the full range of general water rights issues has 
potential significance. In addition, certain options considered at least 
preliminarily raise special institutional issues; primary examples include 
special water rights claims concerning the waters of the Appomattox 
River and the James River at Richmond. The following sections analyze 
both the general and special water rights issues that may affect water 
supply development for Southeastern Virginia. 
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11. Water Rights Issues Where a Non-Navigable 
Stream is the Source of Supply 

A. The Riparian Doctrine 

In Virginia, the right to use water from a non-navigable stream (generally 
referred to in the law as a natural watercourse) is defined by the ripar
ian doctrine, which is simply a collection of principles for resolving water 
use conflicts that have been established in the accumulated decisions of 
the courts. Water allocation under the doctrine is a function of the courts 
of the state, and the primary mechanism of enforcement is the private 
lawsuit between parties to a specific controversy over water use. 

The basic premise of the riparian doctrine is that water rights arise as an 
incidence to the ownership of land bordering or crossed by a natural 
watercourse. Under the current Virginia interpretation of the doctrine, 
each riparian landowner has the right to make a reasonable use of the 
water in connection with the use and enjoyment of the riparian property. 
The Virginia Supreme Court has described the right of the riparian owner 
as follows: 1 

A proprietor may make any use of the water of the stream in 
connection with his riparian estate and for lawfu I purposes within 
the watershed, provided he leaves the current diminished by no 
more than is reasonable, having regard for the like right to enjoy 
the common property by other riparian owners. 

This statement of the riparian right establishes two fundamental limita
tions on water use: ( 1) the use must be on riparian land and (2) the use 
must be reasonable. 

Because of the restriction of use to riparian land, the definition of such 
land establishes limits for the transport of water. The basic requirement 
for land to be considered riparian is physical contact with the stream in 
question. The maximum extent of riparian land generally is considered 
to consist of the boundary of a stream's watershed, with each tributary 
sometimes viewed as possessing its own watershed independent of that 
of the mainstream. Of course, subdivision of land within the watershed 
into multiple ownership destroys the riparian status of those tracts no 
longer in contact with the stream. In some jurisdictions, riparian status 
cannot be restored to once-separated tracts even by merger under com-
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mon ownership with land that had remained riparian. 2 The Virginia Su
preme Court has never specifically decided_ this issue, but the court has 
suggested that restoration of riparian status may be possible in Virginia. 
However, the case3 giving this indication concerned the interpretation 
of a statutory right to fill in waters adjacent to riparian property and 
did not involve withdrawal of water. A Virginia statute4 providing for 
capture of flood water indicates that merger of previously subdivided 
riparian land under common ownership restores its riparian status for 
purposes of that act, but this statutory provision is independent of the 
riparian doctrine. The prohibition against use of water on nonriparian 
land generally is unenforceable in the absence of injury to riparian land
owners.5 

The concept of reasonableness is the central element in defining the 
extent of a water right under the riparian doctrine. Reasonableness is a 
relative matter depending on the individual circumstances of the particu
lar case.6 A fundamental guideline is that a given water use must be com
patible with other uses relying on the same source.7 Thus, a concept of 
sharing the available supply is a basic aspect of the riparian doctrine. 
However, not all uses are of equal standing in the sharing process, and 
domestic use is granted a higher priority than other uses. Satisfaction of 
domestic needs appears to be the sole purpose for which the entire flow 
of a stream may be taken.a 

Although the reasonableness concept establishes a limit on the amount 
of adverse impact one water user can inf I ict on others, it does not neces
sarily prohibit all adverse effects-only those exceeding some reasonable 
level.9 This factor is the primary distinction between the reasonable use 
and natural flow theories of the riparian doctrine. The natural flow 
theory, which received widespread acceptance during the early develop
ment of water law in the United States, holds that each riparian owner 
has a right to the continuance of the natural flow of a stream, diminished 
only by the domestic uses of other riparians. Under this theory, a water 
use for nondomestic purposes that reduces the flow of a stream as it 
passes lower riparian land is a violation of the lower riparian's rights even 
if the reduction produces no harmful effects. Since the reduction in 
streamflow constitutes infringement of a property right, legal action 
can be initiated at the time of streamflow reduction and is not depend
ent on the existence of actual injury arising from a reduced water 
supply .10 Conversely, the right of action under the reasonable use theory 
does not arise until actual injury occurs; therefore, the riparian owner 
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not using water or one whose use is not adversely affected by a reduction 
in streamflow has no basis for a legal action.1 1 

After an initial period of relatively widespread acceptance, the natural 
flow theory began to decline in favor of the reasonable use theory. Th is 
latter theory is more utilitarian and allows greater water resource devel
opment because it emphasizes use rather than the preservation of natural 
conditions. However, elements of the natural flow theory still remain in 
the law of some states. Furthermore, the courts sometimes fail to dis
tinguish between the theories, so certain decisions may contain language 
indicating acceptance of both theories. In Virginia, early court decisions 
appear to endorse the natural flow theory, 12 and the Virginia Supreme 
Court apparently has never expressly repudiated th is concept in favor 
of reasonable use. However, statements of the court such as the one con
tained in the previous quotation 13 and pronouncements regarding the 
necessity for actual physical injury as a prerequisite for legal action 14 sug
gest acceptance of the reasonable use concept. 

Water rights under the riparian doctrine normally are not fixed in mag
nitude but may vary over time because of changes in water availability 
or other conditions. 15 One potentially significant source of changed con
ditions is the initiation of new water uses based on previously unused 
riparian rights. Such rights generally are not lost because of nonuse 16 but 
continue to attach to riparian property. These unused and unquantified 
rights constitute a major source of uncertainty for water users in riparian 
jurisdictions. 

Although riparian rights are not lost by simple nonuse, they can be lost 
through the process of prescription. The basic requirement for the acquis
ition of a prescriptive right is adverse use for a certain period of time, 
which in Virginia is 20 years.17 The use must be hostile to the interests 
of the original owner, open and ascernible, and continuous. 18 Although 
under the natural flow doctrine the prescriptive period begins to run at 
the time natural streamflow is diminished, the prescriptive period under 
the reasonable use concept does not begin to run until actual injury to a 
water use occurs. Thus, a prescriptive right cannot be established against 
an unexercised riparian right since the injury requirement cannot be 
satisfied. Neither can a prescriptive right be obtained against an upstream 
riparian since such owners cannot be adversely affected by a downstream 
water diversion.19 
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The principal application of the riparian doctrine to the use of non
navigable streams for municipal water supply by the Virginia Supreme 
Court occurred in the two cases of Town of Gordonsville v. Zinn20 and 
Town of Purcellville v. Potts. 21 Gordonsville, decided in 1921, involved 
a suit for injunction by the town to prohibit another landowner from 
using water from a small, non-navigable stream that supplied munici
pal reservoirs. The dwelling of the defendant was actually located at a 
lower point on the stream than the town land, but the owner had pur
chased a 25-foot strip of land extending to the stream above the town's 
reservoirs and was withdrawing water at this point. The town's riparian 
land consisted of a 1-acre lot containing reservoirs from which water had 
been diverted for more than 30 years for use in the town. A contract 
with regard to water usage existed between the town and the defendant's 
predecessor in title, but the court did not treat it as a material factor in 
the case. 

The Virginia court held that the defendant's land was not riparian to 
the stream at a point above the town's lot but must be considered as 
lower riparian land only; the lower court's decision refusing the injunc
tion requested by the town was reversed and the case remanded for 
further consideration. However, the protection given to the town was 
not based on its original riparian rights but rather on the fact that its 
adverse use of the water in question for longer than 30 years had created 
a prescriptive right against all lower landowners, including the defendant. 
With regard to the original water rights of the town, the court made the 
following statement: 22 

[T]he right of the town, as a riparian owner, to the use of the 
water of the stream, is, under the authorities above mentioned, 
I im ited to uses on its one-acre lot, and, as an original proposition, 
it had no more right to divert any water not used on this ri
parian lot to the town itself (a nonriparian locality) than the ... 
[defendant] had to divert to her dwelling house land water not 
used on her [upper] riparian ... land. 

Purcellville, decided in 1942, involved a suit by a private landowner 
against a municipality for an injunction to require removal of two up
stream water supply dams constructed by the town. The dams were 
located on principal tributaries of a stream flowing across plaintiff's 
property, one of which had its origins in a spring on the town's land. By 
means of the dams, the town diverted water to supply its inhabitants, 
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with the result that none was available during the summer months to 
the downstream landowner who had previously relied on the stream for 
the watering of a small number of cattle. 

In reaching its decision in favor of the plaintiff, the Virginia Supreme 
Court cited the North Carolina case of Pernell v. City of Henderson 23 and 
quoted the following language from the case: 24 

It has been held with practical unanimity that a municipal cor
poration, in its construction and operation of a water supply sys
tem, by which it impounds the water of a private stream and dis
tributes such water to its inhabitants, receiving compensation, 
therefore, is not in the exercise of the traditional right of a ripar
ian owner to make a reasonable domestic use of the water with 
out accountability to other riparian owners who may be injured 
by its diversion or diminution. The use of the waters of a stream 
to supply the inhabitants of a municipality with water for do
mestic purposes is not a riparian right. The weight of authority 
... holds a municipal corporation civilly liable for diverting the 
waters of a private watercourse for the purposes of a public water 
supply, either with or without legislative authority. 

The Virginia court fully accepted this reasoning as applicable to the situa
tion in Purcellville, including the stream originating in springs on the 
town's property . Therefore, it affirmed the lower court's decision in favor 
of the complaining landowner. However, the court suspended the oper
ation of the injunction to provide a reasonable time for the town to 
acquire the riparian rights of the landowner by condemnation proceed
ings, thereby avoiding hardship for the inhabitants of the town. 

The basic rationale for exclusion of municipal use from the domestic 
classification is given in an early Kansas decision25 involving a conflict 
between municipal and water power uses. After noting that a mill owner 
must anticipate and bear the burden of streamflow reductions arising 
from satisfaction of individual domestic needs, the court made the fol
lowing statement regarding municipal use: 26 
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from him without compensation, and with total loss to his invest
ment. The city, as a corporation, may own land on the banks, 
and thus in one sense be a riparian owner. But this does not 
make each citizen a riparian owner. And the corporation is not 
taking the water for its own domestic purposes; it is not an indi
vidual; it has no natural wants; it is not taking for its own use, 
but to supply a multitude of individuals; it takes to sell. Again, 
the statute under which the city is acting [citation omitted] 
authorizes the taking of water "for the purpose of supplying the 
inhabitants of such cities with water for domestic use, the extin
guishment of fires, and for manufacturing and other purposes." 
It wou Id be strange if the city cou Id destroy plaintiff's water
power without compensation, and then sell it to other manu
facturers, and thus build up rival establishments. 

8. Special Methods for Acquisition of Water Rights 
for Public Supply Purposes 

Although there is some legal precedent to the contrary, 27 the position 
that withdrawal for public supply purposes is not a riparian right on non
navigable streams appears to represent a majority view; however, certain 
mechanisms exist by which such withdrawal may be permitted in spite 
of the lack of recognition as a riparian right. The availability of the 
powers of eminent domain condemnation to many public water suppliers 
is one important factor since it establishes a procedure for acquisition 
of the water rights of parties who would be injured and therefore have 
recourse to legal action. The availability of the power of eminent do
main, coupled with the reluctance of the courts to grant injunctions 
against withdrawals for public supply, creates the option for the munici
pality to construct waterworks and initiate withdrawals prior to resolu
tion of the water rights issues. If such withdrawal is later found to vio
late the water rights of others, condemnation proceedings can generally 
be instituted at that time. For example, the municipality involved in 
the Purcellville case was held to be in violation of the water rights of 
others, but the state supreme court delayed application of the requested 
injunction to allow initiation of condemnation proceedings to acquire 
the rights in question. 

As illustrated by Gordonsville, another mechanism by which a public 
water supply can achieve legal recognition is the process of prescription. 
A primary uncertainty regarding the establishment of a prescriptive right 
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concerns the beginning of the prescriptive period. The question is wheth
er actual injury to a particular water user is necessary before the prescrip
tive period begins to run. This approach limits the value of the prescrip
tive process since unused rights would be excluded from its application. 
Where the riparian doctrine in a particular state still contains elements 
of the natural flow concept, it is possible that the physical injury require
ment may not be strictly imposed. In Gordonsville, for example, the 
Virginia court indicated the existence of the municipality's prescriptive 
right against lower riparian owners in general without reference to spe
cific injury in particular situations, at least suggesting that the inter
ruption of natural flow for the prescribed period was in itself sufficient 
to establish the right. 

A third manner in which public suppliers may circumvent legal problems 
arising from the lack of recognition of public supply as a riparian right is 
the use of surplus water not being used by riparian landowners. This ap
proach is possible because of the requirement under the reasonable use 
theory of the doctrine that injury occur before the right of legal action 
arises. Therefore, withdrawal of surplus water may be allowed for public 
supply or other purposes not recognized by the riparian doctrine. 

However, such use is subject to several limitations. Without the sanctity 
of legal recognition, withdrawal would be limited to a magnitude that 
caused no adverse effects on other users. This standard is stricter than 
the normal limitation on withdrawal which allows some adverse impact, 
provided the effect is not unreasonable. A use dependent on surplus 
water has an inherent uncertainty with regard to its continuance because 
of the possible future exercise of previously unused riparian rights or an 
increase in existing uses. A further limitation of use without an estab
lished legal right is the lack of enforceable protection against excessive 
or otherwise unlawful water use by others. As indicated by the Virginia 
court in Gordonsville, the extent of the relief to which a water user is 
entitled is measured by the extent of the party's water right. 28 In Gor
donsville, the municipality had acquired a prescriptive right that was 
enforceable against an unlawful use by another party. Without such right, 
the right of action presumably would not have existed. 

A special category of surplus flow that has considerable potential for 
exploitation by public suppliers without established water rights consists 
of flood waters. As is the case of using other surplus water, the right to 
use flood waters may be limited where such flows confer some benefit 
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on riparian owners. The right to continuance of seasonal overflows has 
been recognized in a number of western cases because of irrigation bene
fits and sediment enrichment of land bordering streams. Overflow irri
gation was recognized by the U.S. Supreme Court in the case of United 
States v. Gerlach Livestock Co. 29 Most of these situations where rights 
to continuance of floods have been recognized, especially those involving 
overflow irrigation, are more likely to occur in the West, but the possi
bility exists that such rights could be recognized in an eastern state such 
as Virginia. 

A Virginia statute30 establishes a procedure by which any owner of 
riparian property located on a non-navigable stream, presumably includ
ing a public water supplier, can capture flood water. This legislation is 
discussed in the next section of this report, "Legislative and Administra 
tive Constraints Affecting Water Supply Development" (p. 57). 

111. Water Rights Issues Where a Navigable 
Stream is the Source of Supply 

A. Definition of Navigability 

Navigability, a concept that has been subject to varying interpretations 
at different times, currently has several definitions that serve indepen
ent functions. The broadest definition is contained in the Federal Clean 
Water Act31 and includes all the waters of the United States without re
gard to their physical suitability for navigation. However, this definition 
is used to define the scope of federal regulatory authority with respect 
to water quality and dredge and fill activities, and it is not necessarily 
relevant to the water rights issue. 

The traditional definition of navigability developed by the federal courts 
for defining federal jurisdiction is based on a stream's potential for use 
in commercial transport. This definition continues to be employed to 
define the jurisdiction of certain federal regulatory programs32 and is the 
basis of the Virginia Supreme Court's definition as indicated in the fol
lowing quotation :33 

The question of navigability is one of fact. Its determination must 
stand on the facts of each case. The test is whether the stream is 
being used, or is susceptible of being used, in its natural and 
ordinary condition, as a highway for commerce, on which trade 
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and travel are or may be conducted in the customary modes of 
trade and travel on water. 

The application of the navigability standard by federal and state courts 
to determine the status of particular streams in Virginia has been accorrf
plished only in a limited number of situations. For example, the U.S. 
Supreme Court in United States v. Appalachian Electric Power Co. 34 held 
the New River to be navigable upstream to Allisonia. The U.S. District 
Court for the Western District of Virginia in State Water Control Board 
v. Hoffman35 held that the Roanoke River is navigable upstream at least 
to the location of Smith Mountain Lake. On appeal, however, it was 
determined that Smith Mountain Lake is not subject to the jurisdiction 
of COE under the Rivers and Harbors Act of 1899 because of a provision 
in the Water Resources Development Act of 1976. 37 A negative deter
mination regarding navigability was reached by the Virginia Supreme 
Court in Boerner v. McCallister38 regarding the Jackson River above Cov
ington. In a subsequent action not related to the Boerner decision, the 
river has been held in U.S. District Court39 to be navigable, a decision 
currently being appealed. Since the navigabi I ity status of a number of 
Virginia streams remains unclear, court decisions likely will be necessary 
in other situations to finally resolve the issue. 

B. Impact of Navigability on Water Rights 
of Public Suppliers 

The primary distinction in water rights in navigable waters as compared 
to those in non-navigable waters is that such rights are held subject to 
the power of governmental authorities to exercise control over the navi
gable water. All other uses are subordinate to the exercise of public rights 
and may be destroyed without compensation where improvements to 
enhance public use are made.40 Public control generally has been limited 
to such purposes as navigation, flood control, and power production and 
typically has not included public water supply. In fact, contracts for 
inclusion of water supply in federal projects have generally required 
necessary water rights to be acquired by the party contracting for water 
supply storage.41 

However, there are exceptions to the general rule. In some cases, pub I ic 
water supply has been included within the category of public uses that 
are superior to all private use, with the result that no compensation is 
required to water users injured by withdrawal for supply purposes. One 
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of the cases adopting this position is an early decision of the Supreme 
Court of Minnesota, Minneapolis Mill Co. v. Board of Water Commis
sioners of City of St. Pau/,42 which was subsequently affirmed by the 
U.S. Supreme Court. The case involved the consolidated trial of two 
wits by owners of water power facilities located on opposite sides of 
the Mississippi River against a municipality diverting water from an 
upstream tributary. The water after use was being returned to a second 
tributary that entered the Mississippi at a downstream point such that 
the owners of the water power facilities were deprived of the benefits 
of its flow. These parties claimed rights based on their riparian status 
and on state charters granted before legislative creation of the munici
pal water authority. The suits were for injunctions to prohibit contin
uance of the diversion. 

The Minnesota court held that the rights of the lower owners, both as 
riparians and charter holders, were subordinate to public uses of the 
water in the navigable stream. As indicated in the following quotation, 
these superior public uses include public water supply: 43 

There can be no doubt but that the pub I ic, through their repre
sentatives, have the right to apply these waters to such pub I ic 
uses without providing for or making compensation to riparian 
owners. 

The navigation of the stream is not the only public use to which 
these public waters may be thus applied. The right to draw from 
them a supply of water for the ordinary use of cities in their 
vicinity is such a public use, and has always been so recognized. 
At the present time it is one of the most important public rights, 
and is daily growing in importance as population increases. The 
fact that the cities, through boards of commissioners or officers 
whose functions are to manage this branch of the municipal gov
ernment, charge consumers for water used by them, as a means 
for paying the cost and expenses of maintaining and operating 
the plant, or that such consumers use the water for their domes
tic and such other purposes as water is ordinarily furnished by 
city water-works, does not affect the real character of the use, 
or deprive it of its public nature. 

In thus taking water from navigable streams or lakes for such or
dinary public uses, the power of the state is not limited or con-
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trolled by the rules which obtain between riparian owners as to 
the diversion from, and its return to, its natural channels. Once 
conceding that the taking is for a public use, and the above propo
sition naturally follows .. 

In hearing an appeal44 from the state court decision, the U.S. Supreme 
Court found no reason to alter the state court decision. With regard to 
the claim that private water rights in a navigable river are protected by 
the U.S. Constitution, the Court held that the property rights of riparian 
owners are to be determined by state law. The Court found no decisions 
of the Minnesota court inconsistent with the holding in the case under 
review and accepted the decision as an expression of state law. With 
regard to the claim that the charters granted to the water power devel 
opers formed a contractual obligation that prohibited future state action 
interfering with the authorized water use, the Supreme Court held that 
the charters were merely permissive and not a guarantee that no part of 
the natural flow of the river should ever be used under state authority 
for a public purpose. 

A similar result to that in the Minnesota case was reached in a 1932 deci
sion of the Supreme Court of Pennsylvania, City of Philadelphia v. Phila
delphia Suburban Water Co. 45 This case involved a suit by the City o_f 
Philadelphia for an injunction to prohibit the taking of water for supply 
purposes from an upstream tributary of one of the city's principal sources 
of supply, the Schuylkill River. The city's use of the water from the 
Schuylkill had been initiated in 1801 before the water company began 
using water from the tributary. 

The Pennsylvania court held that Philadelphia's water rights in the 
Schuylkill, a navigable river, were based on legislative grant. The state's 
authority to make such grants was held to include any rights in the river 
not interfering with navigation, including public water supply. After 
reviewing the various acts of the state legislature regarding Philadelphia's 
water supply, the court concluded that the city had been given the right 
to take water from the Schuylkill for domestic and industrial purposes, 
subject only to the rights of navigation and domestic use by riparian· 
owners. The right was recognized not only for the satisfaction of present 
but also future demands. This right was viewed as absolute with regard 
to subsequent uses such as the one proposed by the water company. 
However, the normal flow of the river was more than adequate to satisfy 
the needs of both parties to the suit, and the injunction was I im ited to 
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periods of low flow when use by the water company would interfere 
with the city's right to the water it needed. 

A third case holding that municipal supply is a public use of the waters 
of a navigable stream superior to all private use is Loranger v. City of 
F/int,46 a 1915 decision of the Supreme Court of Michigan. The case in
volved a suit by the owner of a mill against a city withdrawing its supply 
from the millpond. The court held that the city, as a riparian owner, 
"is entitled to take from said river so much water as is reasonably neces
sary for the personal use of its inhabitants and its ordinary municipal 
needs without compensation to complainant."47 The court held that 
the law of non-navigable streams had no applicability to public navigable 
rivers. 

The cases in which pub I ic water supply has been encompassed by the 
navigation servitude and given preference over all private use of a navi
gable stream appear to represent a minority view. Other cases exist where 
the court specifically rejects the concept that public water suppliers on 
a navigable body of water are not accountable for injuries to private 
water users. An example is given by Smith v. City of Rochester, 48 which 
involved a municipal withdrawal of water from a navigable lake that 
decreased the flow in a stream having the lake as one of its sources, 
thereby interfering with the operation of mills on the stream. The state 
legislature had granted the municipality water supply rights in the lake 
that, according to the court, encompassed all the rights of use originally 
possessed by the state. The court denied the right of the municipality 
to make the withdrawal in question without compensating the injured 
lower riparians. The decision was based on restrictions on the state's 
powers of control over the water of the lake in question as indicated in 
the following passage:49 

The sovereign right grew out of and was based upon the public 
benefits in promoting trade and commerce, supposed to be de
rived from keeping open navigable bodies of water as pub I ic 
highways for the common use of the people. 

They constituted an easement over the lands of the riparian 
owners for limited purposes, and embracing no right to convert 
the waters to any other uses than those for which the easement 
was created. It is an elementary principle that all easements are 
limited to the very purpose for which they were created, and 
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their enjoyment cannot be ext~nded by implication. This right, 
being founded upon the public benefit supposed to be derived 
from their use as a highway, cannot be extended to a different 
purpose inconsistent with its original use. The diversion of these 
waters for the purposes of furnishing the inhabitants of a large 
city with that element for domestic uses, and especially to lease 
them for manufacturing and other purposes, is an object totally 
inconsistent with their use as a public highway or the common 
right of all the people to their benefits. 

C. Virginia Special Cases 

In Virginia, public water supply has not been held to be encompassed 
by the navigation servitude generally, but special cases exist where water 
supply rights may exist independently of the riparian doctrine. Two 
examples include the water rights of the City of Richmond in the James 
River and those of the Appomattox River Water Authority in the Appo
mattox River. 

Richmond's Water Rights in the James River: The present water rights 
of the City of Richmond in the James River have evolved through legis
lative enactments and judicial interpretations. The initial action by the 
General Assembly leading to the development of existing rights occurred 
in 1784 when the James River Company was created. 50 The primary 
purpose of the action was construction of a canal along the James to 
improve navigation, but development for other purposes was also con
templated, as indicated in the following sections of the 1784 act: 51 
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And be it enacted, that the said president and directors, or a 
majority of them, are hereby authorized to agree with the pro
prietors for the purchase of a quantity of land, not exceeding 
one acre, at or near the places of receipt of tolls aforesaid, for 
the purpose of erecting necessary buildings; and in case of dis
agreement, or any of the disabilities aforesaid, or the proprietor 
being out of the state, then such land may be valued, condemned, 
and paid for as aforesaid, for the purpose aforesaid; and the said 
company shall, upon payment of the valuation of the said land, 
be seized thereof in fee -simple as aforesaid; And whereas, some 
of the places through which it may be necessary to conduct the 
said canals, may be convenient for erecting mills, forges, or other 
water works, and the persons, possessors of such situation, may 



design to improve the same, and it is the intention of this act, 
not to interfere with private property, but for the purpose of 
improving and perfecting the said navigation; 

Be it enacted, that the water or any part thereof, conveyed 
through any canal or cut made by the said company, shall not 
be used for any purpose but navigation, unless the consent of 
the proprietors of the land through which the same shall be led, 
be first had; and the said president and directors, or a majority 
of them, are hereby empowered and directed, if it can be con
veniently done, to answer both the purposes of navigation and 
water works aforesaid, to enter into reasonable agreements with 
the proprietors of such situation, concerning the just proportion 
of the expenses of making large canals or cuts capable of carrying 
such quantities of water as may be sufficient for the purposes of 
navigation, and also for any such water works as aforesaid. 

The following statement by the Virginia Supreme Court in the 1914 case 
of Old Dominion Iron and Nail Co. v. C.&0. Ry. Co. 52 provides an 
interpretation of the authority granted under this provision: 

Under these grants by the State broad powers, rights, and privi
leges were vested in these two companies. They were given the 
right to build dams in the rivers and to divert its waters from 
the bed of the stream, not only for the navigation contemplated 
by the canal, but for many other purposes. The legislature, afore
seeing that along the line of the canal and works to be constructed 
mills, forges and other enterprises could be advantageously 
erected where they could use the water power from the canals, 
vested in these companies the power and authority to build 
large canals capable of carrying all the water that might be neces
sary to meet such demands, and to dispose of the same to the 
proprietor of the adjoining lands upon such terms as they might 
agree upon. The only limitation put upon the right of these com
panies to divert the waters of James River and sel I or lease the 
same to other parties was that it shou Id not be done to an extent 
sufficient to impair the navigation contemplated by the canal. ... 

All of these rights, property and franchises acquired from the 
canal company by the Richmond and Alleghany Railroad Com
pany have, by successive acts and conveyances, become vested 
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in the appellee, the Chesapeake and Ohio Railway Company, 
which company is clearly the grantee of the Commonwealth of 
Virginia of the water of James River, for certain purposes and is 
not simply a riparian owner, entitled to an ordinary riparian 
owner's rights, upon a navigable stream .... 

As indicated in this quotation, the rights originally conveyed to the James 
River Company subsequently have been subject to a number of transfers 
by legislative action. On March 16, 1832, an act53 was passed incorpor
ating the James River and Kanawha Company, which succeeded to all 
of the rights of the original James River Company. In 1879, after the 
canal was practically destroyed by a flood, the James River and Kanawha 
Company was authorized 54 to transfer, upon certain terms and condi
tions, all of its rights, property and franchises to the Richmond and Alle
ghany Railroad Company. The Chesapeake and Ohio Railroad Company 
has now succeeded to the rights of the Richmond and Alleghany Rail
road Company and now owns portions of the canal. 

The City of Richmond first acquired water rights in the canal by means 
of an 1880 agreement whereby the city was authorized to use water for 
supply purposes and to provide power to run pumps. The city's right to 
withdraw water for supply purposes apparently was not quantified until 
1928 when the right to 88 cubic feet per second (CFS) (57 million gallons 
per day [MGD]) was transferred from the Atlantic Coast Line Railroad 
Company. These rights have been expanded considerably in recent years 
by agreements among the city, the C&O Railway, and other parties 
holding water rights through agreements with C&O. The city has now 
acquired al I water rights in connection with the canal, which total 645 
CFS (417 MGD), and has also assumed responsibility for maintaining the 
canal, although it is still owned by C&O. 

The City of Richmond also uses the water encompassed within its water 
rights to maintain low flows in the James to permit recreational activities 
at its James Riv er Park. Uti I ization of the water encompassed with in the 
right claimed by the city is significant to maintenance of low flows since 
the total flow of the river drops below the magnitude of the right during 
times of drought. 

Water Rights of the Appomattox River Water Authority in the Appomat
tox River: The Appomattox River Water Authority (A RWA) is a cor
porate body created under the Virginia Water and Sewer Authorities 
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Act.55 Membership includes the cities of Petersburg and Colonial Heights 
and the counties of Prince George, Chesterfield, and Dinwiddie. ARWA 
owns Lake Chesdin, which provides water by contract with its member 
political subdivisions. 

The enabling legislation for ARWA does not establish water rights; water 
rights that have been acquired by ARWA have their basis in an early 
charter of the Virginia General Assembly to the Upper Appomattox 
Company, primarily for improvement of navigation. The extent of the 
rights of the company was analyzed by the Virginia Supreme Court in 
the 1831 case of Stokes and Smith v. Upper Appomattox Co. 56 The suit 
was brought by owners of a mill chartered by a county circuit court who 
alleged that the Upper Appomattox Company was wrongfully diverting 
water from the river into a canal that by-passed their mill and therefore 
was unlawfully interfering with their mill operations. A specific issue to 
be decided was whether the company could lawfully divert more water 
than needed for navigatio_n purposes. The court decided in favor of the 
Upper Appomattox Company. With regard to the company's water rights 
in the Appomattox, the opinion of Justice Brooke, who sided with the 
majority, contains the following statement: 57 

[T]he rights of this company, under the several acts referred to, 
were paramount to the rights of the plaintiffs under the order 
of Chesterfield court. The jus publicum in the navigation of the 
river, expressly granted by those acts to the company, for the 
legitimate purpose of facilitating its navigation, gave to the com
pany, for the purpose, and also all the surplus water incidental 
to the use of it for navigation, for milling purposes. 

The other justices voting in favor of the Upper Appomattox Company 
did not discuss the water rights of the company but based their decision 
on the lack of legal standing of the mill owners to challenge the right of 
the Upper Appomattox Company. Since the mill had a different loca
tion than the one originally authorized by a county circuit court, the 
state court found that it had not been established according to law. Thus, 
the present owners could not contest the legal right of the company. 
Justice Brooke also agreed with the other justices on this issue. This issue 
alone wou Id have served as a decisive factor, raising doubts as to the sig
nificance of the position taken by Justice Brooke regarding the water 
rights of the company. 
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If the Brooke statement regarding water rights is taken as the holding in 
the case, other unanswered questions remain. The statement encompasses 
"all the water of the river necessary for the purpose [of navigation], and 
also all the surplus water incidental to the use of it for navigation, for 
milling purposes." Does this include withdrawal of water, or is the right 
limited to instream use for navigation and power? Does the holding apply 
to flows that may be impounded for use, or is it limited to flows under 
normal conditions? These and other questions regarding the extent of 
the water rights originating with the Upper Appomattox Company and 
now possessed by ARWA will probably remain unanswered until pre
sented to the courts in the context of water use conflicts in the Appo
mattox Basin. 

IV. Water Rights Issues Where a Lake is the Source of Supply 

A. Natural Lakes 

Water rights in lakes, while technically called "littoral rights," are gen
erally defined by the riparian doctrine and therefore are essentially the 
same as rights existing in streams. However, the nature of the typical 
conflict among littoral owners is likely to differ from that concerning 
streams because of differing physical characteristics. Lakes generally get 
much recreational use, and lakefront property is often acquired because 
of its recreational and aesthetic attributes. Since these values are adversely 
affected by fluctuations in water levels, many water rights disputes that 
arise in connection with lakes involve conflict between property owners 
desiring maintenance of natural conditions and other parties whose use 
requires withdrawal with resulting reduction in water levels. 

The right to have water levels maintained above some minimum strictly 
for recreational or aesthetic reasons has been upheld as a riparian right 
in certain situations. However, the degree to which this right has been 
recognized depends somewhat on the nature of the lake in question. One 
of the primary determinants of such rights is whether the lake is natural 
or artificial, and the navigability issue may be significant in some cases. 

A 1935 California court decision58 provides an interesting example of 
a conflict between owners of property on a natural lake and a city desir
ing to divert water for public supply purposes. The case involved Mono 
Lake, a navigable body of mineralized water unsuitable for either do
mestic use or irrigation. However, several resorts and tourist facilities 
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existed on the lake and were dependent on the aesthetic qua I ities of the 
lake and the waterfowl hunting afforded by the lake as their principal 
attractions. The suit was an eminent domain condemnation action by 
the city to acquire the right to divert the waters of the primary tribu
taries of the lake. Evidence indicated that such diversion would reduce 
the lake to 1/10 its existing volume and would create large areas of ex
posed mud flats. It was anticipated at the time of the suit that diversion 
of the water would greatly reduce the value of surrounding property. 

The primary point of controversy in the case was whether the use of 
the lake by the property owners was a beneficial use for which the city 
should pay more than nominal compensation. Although the court stated 
that a littoral owner on a navigable lake is not entitled to compensation 
for destruction of the personal privilege of bathing, boating, or hunting, 
it held that the use of the lake in connection with resort property was a 
beneficial use whose destruction would require just compensation. The 
navigability of the lake did not bar compensation. In fact, the court 
noted that the control by the state itself was limited to the regulation 
or protection of navigation and that other interference would require 
compensation for damage. Thus, the court affirmed a lower court award 
of more than a quarter of a million dollars for the combined littoral 
rights of nine property owners. 

Most of the cases dealing with water level fluctuations in natural lakes 
do not involve such drastic alteration of natural conditions as was at 
issue in the Mono Lake case. These cases generally establish some mini
mum water level as a limit on withdrawal, but there is variation in defin
ing this minimum level. Some of the decisions have restrained diversion 
that interfered with the natural water level. For example, the Supreme 
Court of Florida in Taylor v. Tampa Coal Co. 59 enjoined pumping of 
water for irrigation purposes when the lake in question was at or below 
its normal level because of interference with recreational use. Other 
courts have established a minimum level other than the normal level to 
give protection to recreational use while allowing some amount of diver
sion. An illustration is given by Harris v. Brooks, 60 a 1955 Arkansas 
decision that involved a conflict between an irrigator and a recreation 
facility. The court established a minimum water level on the basis of 
the threshold of unreasonable interference with recreational use. The 
fact that the level chosen was also the normal level according to some 
evidence was viewed by the court as insignificant. The Arkansas court 
found the previously cited Florida decision which prohibited pumping 
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below the normal lake level to be consistent with its decision by noting 
that pumping below the normal level in that situation would have pro
duced unreasonable harm to other riparians, with the result that the 
reasonable pumping level and the normal level coincided. 

A basic reason for varying decisions with regard to whether the normal 
water level or some lower level should be protected arises because of 
the two separate theories of water rights within the riparian doctrine 
discussed previously. Although certain decisions of the Virginia Su
preme Court contain language indicating acceptance of the natural flow 
theory, the court's holdings in general indicate adoption of the reason
able use concept. Thus, it may be anticipated that in deciding a case in
volving the water level in a natural lake, the Virginia court would estab
lish a minimum level based on the reasonable needs of the parties and 
not necessarily require maintenance of the normal water level. Of course, 
the scarcity of natural lakes in Virginia diminishes the significance of 
th is area of law. 

B. Artificial Impoundments 

In the case of artificial impoundments, there is considerable variation 
among the states regarding the rights of the riparian landowner to main
tenance of a given water level. Where an artificial water level has been 
maintained for a substantial period of time, some courts have held that 
the owner of adjacent land acquires a prescriptive right that obi igates 
the owner of the dam to continue the artificial condition and refrain 
from any act that would adversely affect the benefits to such land. 61 How
ever, ma~y courts have denied the existence of prescriptive rights to the 
continuance of an artificially created water level on the grounds that the 
enjoyment of the benefits of the impoundment by others is not adverse 
to the interests of the dam owner, a necessary condition for the estab
lishment of a prescriptive right.62 

Virginia appears to fall into the group of states not recognizing the right 
of the upstream landowner to the continuance of artificially created 
water levels. Th is issue arose in the 1973 decision of Custis Fishing and 
Hunting Club, Inc. v. Johnson,63 which was primarily concerned with 
ownership of an artificially created pond. The water level issue was inter
jected into the proceedings when the party owning the dam introduced 
evidence of water level alterations in support of a claim of open and hos
tile possession of the pond necessary to the establishment of a prescrip-
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tive right. The court made the following statement in holding that such 
action was not sufficient to establish title by adverse possession:64 

Having the right to maintain the water level to the high water 
mark permitted by the dam, the ... [owner of the dam] could 
maintain a lower water level without incurring liability to . 
[another riparian owner]. 

In support of this position, the Virginia Supreme Court cited a 1966 
decision65 of the Supreme Court of Nebraska that gave more detailed 
consideration to the water level issue. The Nebraska court summarized 
the respective rights of the dam owner and other riparian owners as 
follows: 66 

( 1) We hold that where a dam has been built for the private con
venience and advantage of the owner, he is not required to main
tain and operate it for the benefit of an upper riparian proprietor 
who obtains advantages from its existence; and that the construc
tion and maintenance of such a dam does not create any recipro
cal rights in upstream riparian proprietors based on prescription, 
dedication, or estoppel. 

(2) The owner of a dam and the prescriptive right to overflow 
the land of upper riparian owners may abandon his rights, and 
may also return the river to its natural state by removing or de
stroying the dam. 

In addition to common law concepts that apply to water level fluctua
tions in artificial impoundments, other controls may exist in the form 
of permit conditions where governmental licensing applies or in the form 
of easements or other agreements entered into at the time of construc
tion. Analysis of the existence and significance of such specific con
straints would require individual investigation of the particular impound
ment in question. 

V. Water Rights Issues Where Groundwater is the Source of Supply 

Groundwater allocation in Virginia is an administrative function of state 
government in specially designated geographic areas and a function of 
the courts in nondesignated areas. This section considers judicial alloca
tion, while the administrative allocation program is analyzed in a later 
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section67 devoted to legislative and administrative controls. 

Although the V irginia Supreme Court has decided a limited number of 
cases arising out of disputes between different groundwater users and 
between groundwater users and land developers, groundwater rights have 
been incompletely defined. Most of the cases decided have involved coal 
mining operations that interfere with groundwater supplies available to 
other parties,68 and the principle has been established that such interfer
ence does not produce liability where the mining is accomplished by 
traditional, non-negligent methods. The state court has discussed the prin
ciples of the two basic groundwater doctrines that have been applied in 
the eastern United States- absolute ownership and reasonable use69 -but 
has declined to explicitly endorse either. This refusal to adopt a par
ticular doctrine has been based on the court's view that its decision in 
the cases decided to date would have been the same under either doc
trine. 70 

The underlying concept of the absolute ownership doctrine is that each 
landowner has complete ownership and control over water underneath 
his land . Therefore, each landowner has an unlimited right to use ground
water or to interfere with its movement through land development, sub
ject only to the qualification that waste and malicious injury to others 
generally is unlawful.71 Thus, the doctrine does not actually encompass 
"ownership" of water but constitutes a rule of capture; it creates essen
tially no enforceable water right since a right of legal action does not 
exist for injury produced by the activities of others. 

In the case of the reasonable use doctrine, the landowner is viewed as 
having the right to make any reasonable use of groundwater on the over
lying land, or the right to reasonably develop property, although inter
ference with the water supplies of others may result.72 Although use of 
the term reasonable use to identify this doctrine of groundwater law 
suggests similarity with the riparian doctrine, a fundamental distinction 
can be made between the two doctrines. In the case of the riparian doc
trine, reasonableness is a relative concept, and the rights of each party 
are determined with regard to the needs of the other users. The deter
mination of reasonableness under the groundwater doctrine does not 
depend on comparison with other uses of the source of supply. A land
owner engaged in water use on the overlying land that is a reasonable 
use, generally interpreted to mean any traditional water or land use, is 
under essentially no constraints with regard to the impact of his use on 
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others and can legally destroy his neighbor's supply. 

Although the reasonable use doctrine is similar to the absolute owner
ship doctrine with regard to groundwater use on the overlying land, the 
doctrines produce a different result with regard to export of groundwater 
for use on land other than that from which the water is pumped. While 
the absolute ownership doctrine places no restriction on place of water 
use, one of the general principles of the reasonable use doctrine is that 
use is limited to the land from which the water is taken. This principle 
has seen the greatest application in situations where attempts are made 
to pump municipal water supplies from parcels of outlying land for pip
ing into urbanized areas. The Virginia Supreme Court has never directly 
considered this issue, but the following passage has been quoted by the 
Virginia court from Meeker v. City of East Orange, 73 an often-cited rea
sonable use decision: 

But it [the reasonable use doctrine] does prevent the withdrawal 
of underground waters for distribution or sale for uses not con
nected with any beneficial ownership or enjoyment of the land 
whence they are taken, if it results there from that the owner of 
adjacent or neighboring land is interfered with in his right to the 
reasonable use of subsurface water upon his land, or, if his wells, 
springs or streams are thereby materially diminshed in flow, or 
his land is rendered so arid as to be less valuable for agriculture, 
pasturage, or other legitimate uses. 

This statement is part of a longer quotation included to indicate the 
extent of the landowner's right under the reasonable use concept to use 
or divert groundwater on the land where it is found. Inclusion of the 
statement regarding the restriction of use on nonoverlying land is an 
indication that the Virginia court views this widely accepted qualifica
tion of the groundwater right as a basic feature of the reasonable use 
doctrine. 

The Virginia court has not explicitly accepted the reasonable use doc
trine, but the court has indicated that the trend of modern opinion is in 
favor of this rule.74 In fact, the absolute ownership doctrine now has 
been rejected in most states. Thus, it is likely that the reasonable use 
doctrine will ultimately be adopted by the court, along with its prohibi 
tion on export of water. 
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Although municipal pumping of groundwater for export has never been 
considered by the Virginia Supreme Court, conflicts regarding this issue 
have reached the lower courts in the southeastern area of the state. The 
issue was the subject of a suit in the Circuit Court of Nansemond County 
(now the City of Suffolk) in 1966.75 The suit was brought by the Board 
of Supervisors of Nansemond County for the purpose of obtaining an 
injunction to prohibit construction and use of municipal water supply 
wells by the City of Norfolk on property located within the county. The 
circuit court declined to enjoin construction of the wells but did tem
porarily enjoin Norfolk from pumping water from the wells for the pur
pose of using it in the water supply system of the city. The county and 
city resolved the issue by mutual agreement before the injunction expired 
in 1967.76 In return for the county's pledge that it would in no way 
interfere with use of the wells before December 31, 1972, the city agreed 
to limit its pumping during the period such that the amount pumped in 
any two consecutive months would not exceed an average of 15 MGD. 
The city also agreed to pay $25,000 to the county to be held as a fund 
from which awards could be made to the owners of wells in Nansemond 
County that required adjustment or replacement because of the.lowering 
of the groundwater level. Provision was made for the city to pay an 
additional sum not to exceed $10,000 in the event that the original fund 
was not sufficient to make all the awards due well owners during the 
effective period of the agreement. Guidelines for determining payments 
from the fund were based on the extent of water level reduction and 
the type of pumping equipment used. 

Payment of awards to individuals was subjected by the agreement to 
the condition that the owner of the wel I and the land involved agree to 
release the city from all other damage claims and to grant the right to 
pump in accordance with the terms of the agreement. Each agreement 
in connection with an award from the fund was to consitute a covenant 
running with the affected land to protect the city against claims from 
future owners. 

The expiration date of the agreement was December 31, 1972. Provision 
was made for the county to retain any nonexpended part of the original 
$25,000 fund to be applied against the cost of administering the fund 
and the cost of studies and surveys in connection with the wells. The 
agreement provided that nothing therein would prejudice the right of 
Nansemond County to attempt to restrain later use of the wells or to 
seek damages for use after the expiration date. It was also provided that 

52 



the agreement would not prejudice Norfolk's subsequent rights. 

The more recent legal controversy regarding Norfolk's development of 
groundwater in Suffolk (previously Nansemond County) attests to the 
fact that the previous agreement was not a permanent resolution of the 
groundwater conflict. The more recent lawsuits77 involved basic questions 
of groundwater law but were not limited to the principles of the common 
law. A wide range of other questions were involved, including such issues 
as the impact of the Ground Water Act on common law rights, the effect 
of legislative provisions requiring consent from a political subdivision 
in which interjurisdictional projects are located, the standing of a politi
cal subdivision to assert water rights on behalf of its citizens in general, 
the impact of the governor's declaration of emergency conditions on 
rights to develop water supplies, and the effect of pumping on federally 
owned property. Out-of-court settlement of the lawsuits has postponed 
clarification of these issues. 
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LEGISLATIVE AND ADMINISTRATIVE CONSTRAINTS 
AFFECTING WATER SUPPLY DEVELOPMENT 

I. Overview 

In addition to the constraints inherent in institutional arrangements for 
water supply provision and constraints imposed by water rights doc
trines, a variety of legislative and administrative control measures also 
affects water supply development. These controls are imposed by fed
eral, state, and local levels of government and are based on such objec
tives as protecting navigation and the environment. Some o·f the control 
measures involve direct regulation of water supply development activities, 
while other measures operate in a less direct fashion by mandating con
sideration of specified factors by the administrators of the direct con
trols. These requirements for consideration of the impacts of regulatory 
decisions generally do not provide mechanisms for veto of proposed 
action, but they establish forums for expression of negative views that 
may adversely affect the necessary approvals. These indirect controls 
are especially significant at the federal level. 

The following subsections consider direct and related indirect constraints 
at the federal, state, and local governmental levels. Since an individual 
water supply activity may be subject to controls administered by more 
than one level of government, interaction between different constraints 
is also considered. Specific principles and procedures for such interaction 
exist as part of some of the controls and are discussed as an element of 
such control measures. Where coordination or resolution of conflicts is 
necessary in the absence of specially established procedures, general prin
ciples of intergovernmental relations apply and are discussed in the final 
subsection. 

11. Federal Constraints 

Several legislative and regulatory measures exist at the federal level of 
government that either directly or indirectly constrain water supply 
development activity. Three primary controls affect construction in 
navigable waters: Federal Energy Regulatory Commission licensing of 
certain dams under the Federal Power Act, 1 COE licensing of work in 
navigable waters under the Rivers and Harbors Act of 1899,2 and COE 
licensing of dredge and fill activities under the Clean Water Act. 3 1 ndirect 
controls that limit the issuance of permits within the three above pro-
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grams include constraints imposed under the National Environmental 
Policy Act,4 Fish and Wildlife Coordination Act, 5 Endangered Species 
Act,6 Wild and Scenic Rivers Act,7 Wilderness Act,8 National Historic 
Preservation Act,9 Environmental Protection Agency authority under 
the Clean Water Act, 10 restrictions on floodplain use, and federally sanc
tioned state and local constraints on federal approvals. 

A. Federal Energy Regulatory Commission Licensing 

The Federal Energy Regulatory Commission (FERC) exercises regulatory 
authority under the Federal Power Act (FPA) that previously was vested 
in the Federal Power Commission. 11 One element of this authority is the 
licensing of water power development projects in the navigable waters 
of the United States, defined as follows: 12 

"Navigable Waters" means those parts of streams of other bodies 
of water over which Congress has jurisdiction under its authority 
to regulate commerce with foreign nations and among the several 
States, and which either in their natural or improved condition 
notwithstanding interruptions between the navigable parts of 
such streams or waters by falls, shallows, or rapids compelling 
land carriage, are used or suitable for use for the transportation 
of persons or property in interstate or foreign commerce, includ
ing therein all such interrupting falls, shallows, or rapids, together 
with such other parts of streams as shall have been authorized 
by Congress for improvement by the United States or shall have 
been recommended to Congress for such improvement after 
investigation under its authority .... 

Water resource development projects in waters not encompassed by this 
definition but subject to congressional jurisdiction (for example, non
navigable tributaries of navigable streams) require a FERC license if the 
commission determines that such construction will affect the interests 
of interstate or foreign commerce. 13 FE RC licensing authority includes 
power development projects on public lands and reservations and projects 
to utilize the surplus water or water power from any government dam. 14 

Although FPA emphasizes water power development, it establishes a 
framework for considering such development within the context of com
prehensive river basin planning. Conditions established by FPA for issuing 
licenses include the following: 15 
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That the project adopted ... shall be such as in the judgment of 
the commission will be best adapted to a comprehensive plan for 
improving or developing a waterway or waterways for the use or 
benefit of interstate or foreign commerce, for the improvement 
and utilization of water-power development, and for other bene
ficial public uses, including recreational purposes .... 

Thus, FE RC licensing proceedings provide a forum for balancing oppos
ing interests regarding the use of a particular waterway. A fundamental 
aspect of this balancing process is the determination of whether develop
ment should be undertaken by governmental authority or by private 
interests. The act addresses this issue and provides a preference for gov
ernmental development. FPA provides that FE RC shall not issue a license 
to a private applicant where it believes the development should be under
taken by the United States; rather, it must submit its findings and recom
mendations to Congress for consideration. 16 FPA also establishes a pref
erence for state and municipal applicants in licensing proceedings where 
such plans are deemed ''equally well adapted, or shall within a reasonable 
time to be fixed by the commission be made equally well adapted, to 
conserve and utilize in the public interest the water resources of the 
reg ion .... " 17 

Balancing opposing interests generally requires compromise between 
developmental and preservationist interests. It has been reported that 
FE RC's predecessor, the Federal Power Commission, generally was 
unwilling to deny licenses for projects with significant development 
benefits,18 particularly power production, but that licenses were refused 
for some relatively small projects proposed for location on streams 
having exceptional natural values. In addition, I icense conditions tradi
tionally have been used to mitigate harm to natural values such as fish
eries and to provide for recreational use of impoundments under FPA 
jurisdiction .19 

FE RC's regulatory jurisdiction extends beyond the original licensing 
of development projects and includes project modifications during 
the license term, which cannot exceed 50 years,20 and issuance of new 
licenses under certain conditions upon license expiration. During the 
term of the original license, substantial project modification requires 
amendment of the license,21 and FE RC approval is required for volun
tary license transfers. 22 Upon termination of a FERC license, the United 
States may use procedures established by F PA to take over I icensed 
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project works after payment of compensation. 23 If th is option is not 
exercised, FE RC may issue a new I icense to the original I icensee or to a 
new one, provided that requirements for compensation and other con
ditions are met. FERC may license all or part of such project works for 
nonpower use whenever it finds that, in conformity with a comprehen
sive plan for waterway development for beneficial public uses, all or 
part of the project shou Id no longer be used for power purposes. 24 

B. Corps of Engineers Permit 
Under the Rivers and Harbors Act of 1899 

The Rivers and Harbors Act of 189925 (RH A) provides authority for a 
general regulatory program through which federal controls over navi
gable waters are exercised. The nature of these controls is specified in 
the following statutory language:26 
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It shall not be lawfu I to construct or commence the construc
tion of any bridge, dam, dike, or causeway over or in any port, 
roadstead, haven, harbor, canal, navigable river, or other navigable 
water of the United States until the consent of Congress to the 
building of such structures shall have been obtained and until 
the plans for the same shall have been submitted to and approved 
by the Chief of Engineers and by the Secretary of the Army .... 

The creation of any obstruction not affirmatively authorized by 
Congress to the navigable capacity of any of the waters of the 
United States is prohibited; and it shall not be lawful to build or 
commence the building of any wharf, pier, dolphin, boom, weir, 
breakwater, bulkhead, jetty, or other structures in any port, road
stead, haven, harbor, canal, navigable river, or other water ofthe 
United States, outside established harbor lines, or where no har
bor lines have been established, except on plans recommended 
by the Chief of Engineers and authorized by the Secretary of 
the Army; and it shall not be lawful to excavate or fill, or in any 
manner to alter or modify the course, location, condition, or 
capacity of, any port, roadstead, haven, harbor, canal, lake, har
bor of refuge, or inclosure within the limits of any breakwater, 
or of the channel of any navigable water of the United States, 
unless the work has been recommended by the Chief of Engi
neers and authorized by the Secretary of the Army prior to be
ginning the same. 



Authority contained in the first of these provisions relating to construc
tion of bridges and causeways was transferred in 1966 to the Secretary 
of Transportation by legislation creating the Department of Transpor
tation.27 

The traditional objective of these controls was I im ited to protecting the 
navigable capacity of such waters. Administration of the RHA permit 
program now has been expanded to include environmental protection 
as mandated by the National Environmental Policy Act of 1969.28 

COE jurisdiction under R HA is defined by the traditional definition of 
navigable waters as developed by the federal courts, generally encom
passing "those waters that are subject to the ebb and flow of the tide 
and/or are presently used, or have been used in the past, or may be sus
ceptible for use to transport interstate or foreign commerce. " 29 The con
cept of navigability has been extended specifically to artificial waters 
subject to tidal action, natural waters that can be made navigable by 
means of improvements, and non-navigable tributaries that affect the 
navigable capacity of a navigable mainstream. Regulatory jurisdiction 
under R HA for rivers and lakes generally extends to the entire water 
surface and bed up to the high water mark.30 Authority for determining 
navigability is delegated to COE Division Engineers,31 while resolution 
of disputes regarding the determination in a particular situation is a 
function of the courts. 

The broad, judicially developed definition of navigable waters for defin
ing R HA jursid iction was restricted somewhat by a provision in the Water 
Resources Development Act of 1976,32 which states that certain pro
visions of R HA do not apply to an intrastate body of water considered 
navigable solely on the basis of historical use in interstate commerce. 
Th is provision was used as a basis for a recent decision33 by the U.S. 
Court of Appeals for the Fourth Circuit that Virginia's Smith Mountain 
Lake is not subject to COE jurisdiction under RHA. 

C. Corps of Engineers Dredge and Fill Permit Program 
Under the Clean Water Act 

Though the Clean Water Act (CWA) is primarily administered by EPA 
for water quality control, section 40434 relating to dredge and fill activi
ties gives COE primary administrative responsibilities for that aspect. 
Like RHA, CWA applies to navigable waters but defines this term simply 
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as "the waters of the United States, including the territorial seas."35 This 
definition contains no qualification of actual physical suitability for 
navigation and is therefore considerably broader than R HA's concept of 
navigable waters. Current COE regulations36 for implementation of the 
section 404 permit program contain the following definition37 of waters 
of the United States: 

1. The territorial seas ... ; 

2. Coastal and inland waters, lakes, rivers, and streams that are 
navigable waters of the United States, including adjacent wet
lands; 

3. Tributaries to navigable waters of the United States, including 
adjacent wetlands (manmade non-tidal drainage and irrigation 
ditches excavated on dry land are not considered waters of 
the United States under this definition); 

4. Interstate waters and their tributaries, including adjacent wet
lands; and 

5. All other waters of the United States not identified in para
graphs ( 1 )-(4) above, such as isolated wetlands and lakes, inter
mittent streams, prairie potholes, and other waters that are 
not part of a tributary system to interstate waters or to navi
gable waters of the United States, the degradation or destruc
tion of which cou Id affect interstate commerce. 

The landward limit of jurisdiction in tidal waters, in the absence 
of adjacent wetlands, shall be the high tide line and the landward 
limit of jurisdiction on all other waters, in the absence of adja
cent wetlands, shall be the ordinary high water mark. 

The scope of these regulations is also broad with respect to the activities 
considered to be "discharge of dredged or fill material." Dredged material 
is defined as ''material that is excavated or dredged from waters of the 
United States,"38 excluding ''plowing, cultivating, seeding, and harvest
ing for the production of food, fiber, and forest products. " 39 CWA also 
excludes from regulation the maintenance of water management and 
transportation structures; the construction or maintenance of farm stock 
ponds or irrigation ditches, or the maintenance of drainage ditches; the 
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construction of temporary sedimentation basins on construction sites, 
provided fill material is not placed in navigable waters; the construction 
of farm or forest roads or temporary roads for moving mining equipment, 
provided certain pract ices are followed; and certain activities covered 
by an approved state program under provisions of CWA relating to area
wide waste treatment management.40 Fill material is "any material used 
for the primary purpose of replacing an aquatic area with dry land or of 
changing the bottom elevation of a water body. " 41 

Although the section 404 permit program potentially applies to all the 
nation's waterways and encompasses essentially all types of dredge and 
fill activities, not all such projects require an individual permit. Gen
eral42 and nationwide43 permits are also established by the regulations. 
General permits are blanket authorizations granted by COE District Engi
neers for specific geographical areas and encompass certain discharges 
of dredged or fill materials that cause only minimal individual and cumu
lative environmental impact. Nationwide permits are blanket authoriza
tions for certain discharges throughout the country. Although individual 
approval of projects covered by general and nationwide permits is un
necessary, special restrictions44 apply. 

Nationwide permits have been established for three categories of dis
charges of dredged or fill materials: ( 1) discharges occurring before spec
ified dates,45 (2) discharges into certain types of waters, 46 and (3) spe
cific types of discharges.47 The grandfather provision applies to projects 
completed before dates specified in the phased implementation schedule 
established for initiat ion of the permit program. The types of waters in
cluded in the nationwide permit are limited to small water bodies such 
as the upper reaches of nontidal streams above the point where the aver
age flow is less than 5 CFS and certain natural lakes that are less than 10 
acres in surface area when adjacent wetlands are included. Specific types 
of discharges subject to nationwide permits include material placed as 
backfill or bedding for certain utility line crossings; material used in cer
tain bank stabilization projects, provided that no material is placed in wet
land areas or such that surface water flow into or out of any wetland 
area is impaired ; certain minor road crossing fills involving a nontidal 
water body; fills incidental to bridge construction across tidal waters; 
and repair or replacement of currently authorized fill. 

Individual permit requirements can be imposed under special conditions 
on any project encompassed by a general or nationwide permit. COE 
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District Engineers have authority to require individual permits upon the 
determination that such action is indicated because of individual or 
cumulative adverse impact on the affected waters.48 

Although the objective of CWA is to protect water quality, the act has 
become the primary vehicle for federal control over wetlands alteration. 
CWA's definition of navigable waters explicitly includes adjacent salt 
and fresh water wetlands. COE regulatory policy emphasizes wetlands 
protection, and proposed development involving wetlands alteration is 
subject to special review.49 

CWA makes provision under section 404 for delegating administrative 
authority to the states with regard to certain waters and under specified 
conditions.50 This state authority, which applies generally to nontidal 
waters not susceptible to use in interstate commerce, requires approval 
by the EPA Administrator. After approval, the COE program is sus
pended. Such approval can be withdrawn under specified conditions, 
and state permits can be vetoed by EPA. This federal veto is restricted 
to situations involving interstate effects or potential violation o.f federal 
requirements such as EPA guidelines applicable to issuance of COE per
m its under section 404. EPA review of state permits under an approved 
program can be waived for certain categories of discharges. Virginia has 
not requested delegation of section 404 authority. 

Since COE's licensing authority under CWA and RHA potentially over
laps that currently exercised by FERC under FPA, coordination between 
the two programs has been necessary. FPA provides that a FE RC license 
cannot be issued for a project affecting the navigable capacity of any 
navigable water of the United States until the plans have been approved 
by the Chief of Engineers and the Secretary of the Army. 51 However, 
th is approval traditionally has taken the form of interagency action rather 
than the issuance of a separate permit by COE. The need for a COE per
mit under R HA in connection with projects under FPA jurisdiction was 
given consideration by the U.S. District Court for the Southern District 
of New York in the 1973 case of Scenic Hudson Preservation Confer
ence v. Callaway. 52 After reviewing legislative history of FPA, previous 
court decisions, and COE regulations then in effect, the court stated that 
it had "no hesitation in holding that the Federal Power Act preempted 
the Corps section 10 authority [under RHA] to grant permits for the 
construction of hydroelectric plants ... and vested sole licensing author
ity in the FE RC. " 53 Other federal district courts have reached conflicting 
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decisions; the court in Sierra Club v. Morton, 54 for example, required 
both RHA and FPA permits. 

There appears to be little doubt that COE permits under section 404 of 
CWA apply to FERC-licensed projects. The court in the Scenic 
Hudson case held that a section 404 permit was required,55 although an 
R HA permit was not. The primary basis for this distinction appears to 
have been the view that FPA does not encompass the specific require
ments of section 404 of CWA but does include those of section 10 of 
R HA. Therefore, a section 404 permit is necessary to ensure that projects 
licensed by FE RC are consistent with the intent of CWA. 

D. Limitations on Required Federal Approvals 

National Environmental Policy Act: The National Environmental Policy 
Act (NEPA) 56 declares a policy of environmental protection and provides 
for integration of environmental factors into federal decision making. 
To achieve such integration, several procedural requirements are imposed 
on federal agencies, including the use of an interdisciplinary approach 
to planning, that will assure incorporation of environmental considera
tions. One of the most significant of these requirements is the prepar
ation of an environmental impact statement (EIS) as part of "every rec
ommendation or report on proposals for legislation and other major 
federal actions significantly affecting the quality of the human environ
ment . . .. " 57 The EIS requirement encompasses activities directly carried 
out by federal agencies, activities receiving federal funding, and federally 
licensed activities. 58 Since NEPA essentially is self-implementing, the 
initial determination of what constitutes a "major federal action sig
nificantly affecting the quality of the human environment" is made by 
the individual agency responsible for the activity in question. Such de
terminations are subject to judicial review, and many court cases have 
arisen in connection with the EIS requirement. 59 

COE regulations60 regarding the EIS process provide that the determina
tion of the necessity of an EIS be made by the District Engineer on the 
basis of a preliminary assessment of environmental impact, the basic cri 
terion being whether significant impact is expected. If the District or 
Division Engineer is in doubt, COE regulations provide that guidance be 
requested from the Washington headquarters office. 61 The regulations 
require that a negative determination be brought to the attention of the 
public by publication in a schedule maintained by each COE District 
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Office indicating involvement in EIS preparation. 62 Such determination 
is subject to change as dictated by public. response or other factors. 

FE RC regulations regarding environmental considerations provide that 
"the commission staff ... make a detailed environmental statement 
when the regulatory action taken by [FE RC] under the Federal Power 
Act . .. will have a significant environmental impact. " 63 Applications for 
major projects (defined to be those in excess of 2,000 horsepower) or 
for reservoirs providing regulatory flows to major hydroelectric projects 
subject to FPA are required to contain specified environmental infor
mation64 that serves as a basis for determining the need for EIS prepara
tion by FERC. Environmental information requirements for minor proj 
ects are less rigorous but include a report on the effect of the project 
upon fish and wildlife resources.65 

NE PA is I ikely to constitute an important institutional factor whenever 
major water supply development projects are proposed, especially if 
surface water is involved. Significant environmental effects are a possible 
consequence of reservoir construction and other large-scale development 
projects. The jurisdictional requirement that the project have federal 
involvement is also likely to be satisfied. Even if the project is not con
structed by a federal agency or does not involve federal funding, federal 
licensing requirements under such acts as RHA, CWA, and FPA generally 
will establish jurisdiction. 

NEPA does not prohibit construction of environmentally disruptive 
projects, but it provides mechanisms to ensure consideration of environ
mental consequences; therefore, an adverse effect on project approval 
may be created. In addition to the possibility of project disapproval, the 
procedures created by NEPA, especially the EIS process, can significantly 
delay associated decisions. 

Fish and Wildlife Coordination Act: The Fish and Wildlife Coordination 
Act (FWCA)66 establishes the policy that wildlife conservation receive 
equal consideration and be coordinated with other aspects of water re
sources development. The primary mechanism for implementing this 
provision consists of the following requirement: 67 
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Except as hereafter stated ... , whenever the waters of any stream 
or other body of water are proposed or authorized to be im
pounded, diverted, the channel deepened, or the stream or other 



body of water otherwise controlled or modified for any purpose 
whatever, including navigation and drainage, by any department 
or agency of the United States, or by any public or private agency 
under Federal permit or license, such department or agency first 
shall consult with the United States Fish and Wildlife Service, 
Department of the Interior, and with the head of the agency 
exercising administration over the wildlife resources of the par
ticular State wherein the impoundment, diversion, or other con
trol facility is to be constructed, with a view to the conservation 
of wildlife resources by preventing loss of and damage to such 
resources as well as providing for the development and improve
ment thereof in connection with such water-resource develop
ment. 

Resulting recommendations of the U.S. Fish and Wildlife Service and 
appropriate state agencies are required to be made part of the project 
proposal.68 Thus, FWCA does not establish a procedure for vetoing water 
development projects but provides a mechanism for identifying and con
sidering the adverse effects on wildlife within the project evaluation 
process. 

Individual federal agencies have developed detailed procedures for com
pliance with the FWCA consultation requirement. For example, COE 
has adopted regulations69 that provide for consultation with the U.S. 
Fish and Wildlife Service, the National Marine Fisheries Service, and the 
state agency responsible for fish and wild I ife. Procedures for coordina
tion with the Interior Department are contained in a memorandum of 
agreement70 established between the Secretary of the Army and the 
Secretary of the Interior in 1980. Permit applications are divided into 
classes, with special procedures established in each class for resolving 
conflicts. 

Endangered Species Act: The Endangered Species Act (ESA) 71 establishes 
a program for protecting those plant and animal species facing possible 
extinction. The act's primary protective measures are applicable to species 
designated under ESA procedures as either endangered or threatened, 
the latter of which encompasses species facing less urgent problems of 
survival but whose conditions indicate the likelihood of their becoming 
endangered.72 Such designations are the responsibility of the Secretary 
of Commerce with respect to species subject to the jurisdiction of 
Commerce.73 
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ESA also provides for conserving the ecosystems upon which endangered 
or threatened species depend; these measures constitute the potentially 
most significant constraint on water project development: 14 

Each Federal agency shall, in consultation with and with the 
assistance of the Secretary [of the Interior, Commerce, or Agri
culture], insure that any action authorized, funded, or carried out 
by such agency ... does not jeopardize the continued existence 
of any endangered species or threatened species or result in the 
destruction or adverse modification of habitat of such species 
which is determined ... to be critical, unless such agency has 
been granted an exemption by the [Endangered Species] Com
mittee .... 

The Endangered Species Committee, 75 established in 1978, consists of 
the Secretaries of Agriculture, the Army, and the Interior; the Chairman 
of the Council of Economic Advisors; the Administrators of EPA and 
the National Oceanic and Atmospheric Administration; and one indivi
dual from each affected state. The Committee, subsequent to certain 
determinations by a review board provided for in ESA, is authorized to 
grant exemptions to agencies from the above-quoted constraint under 
conditions specified in ESA. 

Wild and Scenic Rivers Act: The Wild and Scenic Rivers Act (WSRA) 76 

establishes the federal policy that certain streams be preserved in their 
natural condition. 77 This policy is implemented through a program of 
designating specific streams or stream segments as part of the National 
Wild and Scenic Rivers System. After such designation, areas are sub
ject to special constraints on certain types of developmental activities. 

Two basic procedures for inclusion of streams in the system may be em
ployed. One method is by act of Congress.78 The original WSRA desig
nated certain streams for inclusion, and others subsequently have been 
added by congressional action. The second method is by approval of the 
Secretary of the Interior after designation by a state legislature as a wild, 
scenic, or recreational river to be permanently administered by a state 
agency or political subdivision.79 At present, no streams with potential 
to serve as a source of water supply for Southeastern Virginia are included 
in the system. 

The nature of the protection given to streams within the National Wild 
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and Scenic Rivers System is specified in the fol lowing quotation :80 

The Federal Power Commission [now the Federal Energy Regu
latory Commission] shall not license the construction of any 
dam, water conduit, reservoir, powerhouse, transmission line, or 
other project works under the Federal Power Act, as amended, 
on or directly affecting any river which is designated in section 
1274 of this title as a component of the national wild and scenic 
rivers system or which is hereafter designated for inclusion in 
that system, and no department or agency of the United States 
shal I assist by loan, grant, I icense, or otherwise in the construc
tion of any water resources project that wou Id have a direct and 
adverse effect on the values for which such river was established, 
as determined by the Secretary charged with its administration. 
Nothing contained in the foregoing sentence, however, shall pre
clude licensing of, or assistance to, developments below or above 
a wild, scenic or recreational river area or on any stream tributary 
thereto which will not invade the area or unreasonably diminish 
the scenic, recreational, and fish and wildlife values present in 
the area on October 2, 1968. No department or agency of the 
United States shall recommend authorization of any water re
sources project that would have a direct and adverse effect on 
the values for which such river was established, as determined 
by the Secretary charged with its administration, or request ap
propriations to begin construction of any such project, whether 
heretofore or hereafter authorized, without advising the Secre
tary of the Interior or the Secretary of Agriculture, as the case 
may be, in writing of its intention so to do at least sixty days in 
advance, and without specifically reporting to the Congress in 
writing at the time it makes its recommendation or request in 
what respect construction of such project would be in conflict 
with the purposes of this chapter and would affect the compo
nent and the values to be protected by it under th is chapter. 

Temporary protection is bestowed upon streams designated as potential 
additions to the system. 81 

Wilderness Act: The Wilderness Act82 establishes the National Wilderness 
Preservation System to consist generally of specially designated lands 
already within federal ownership; therefore, the act generally does not 
affect activities conducted on private lands. Lands included in the system 
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are subject to restrictions regarding use,83 however, and certain uses for 
which federal permission may have been available previously would be 
precluded by wilderness designation. At present, no areas have been 
designated as wilderness that would constrain water supply development 
in Southeastern Virginia. 

National Historic Preservation Act of 1966: The National Historic Preser
vation Act of 1966 (NHPA) 84 requires federal agencies to consider the 
effects of projects proposed for construction, assistance, or licensing on 
property listed in the National Register or eligible for listing because of 
its historical significance. NH PA provides that the agency must give the 
Advisory Council on Historic Preservation an opportunity to comment 
on projects with such potential impact.85 

Related legislat ion provides for notice to the Secretary of the Interior 
whenever federal agencies plan to undertake construction of certain dams 
or other projects that may result in the loss of historical data.86 Provision 
is made for the Secretary to coordinate investigations and recovery oper
ations where such data appear significant.87 

Environmental Protection Agency Authority Under the Clean Water Act: 
COE issuance of section 4_04 permits under CWA is subject to the exer
cise of two functions assigned by the act to EPA: ( 1) the development 
of guidelines for approval of sites for discharge of dredged or fill mate
rials and (2) the authority to prohibit any discharge of such materials 
under specified conditions.as 

EPA guidelines89 for approval of sites apply to the discharge of dredged 
or fill materials by the general public and by federal agencies, including 
operations of COE itself.90 The guidelines contain detailed provisions for 
consideration of physical and chemical-biological effects in the evalua
tion of a proposed discharge of dredged or fill material. The guidelines 
indicate that "the degradation or destruction of aquatic resources by fil 
ling operations in wetlands is considered the most severe environmental 
impact covered by these guidelines,"91 but they also reflect concern for 
a variety of water uses such as municipal water supply and maintenance 
of fish and wildlife.92 

Although COE must apply the EPA guidelines to permit applications 
under section 404 and to its own operations involving the discharge of 
dredged or fill material, the legislation provides for other considerations 
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to enter the decision where application of the EPA guidelines alone 
wou Id prohibit approval of a given site for discharge operations. In th is 
situation, COE must also evaluate the economic impact on navigation and 
anchorage that would occur if the proposed site were not utilized.93 

EPA also has the final authority to prohibit any discharge of dredged or 
fill material under certain conditions as specified in the following pro
vision:94 

The Administrator is authorized to prohibit the specification 
(including the withdrawal of specification) of any defined area 
as a disposal site, and he is authorized to deny or restrict the use 
of any defined area for specification (including the withdrawal 
of specification) as a disposal site, whenever he determines, after 
notice and opportunity for public hearings, that the discharge 
of such materials into such area will have an unacceptable ad
verse effect on municipal water supplies, she I I fish beds and fishery 
areas (including spawning and breeding areas), wildlife, or rec
reational areas. 

Before making such determination, the Administrator shall con
sult with the Secretary of the Army. The Administrator shall set 
forth in writing and make public his findings and his reasons for 
making any determination under this subsection. 

EPA regulations95 under this provision define an unacceptable adverse 
impact as a "significant degradation of municipal water supplies (includ
ing surface or ground water) or significant loss of or damage to fisheries, 
shellfish, or wildlife habitat or recreation areas."96 

Restrictions on Floodplain Use: Federal agencies are required to take 
actions to reduce flood damages by discouraging inappropriate use of 
floodplains. An executive order issued in 1977 requires agencies propos
ing to "conduct, support, or allow an action to be located in a flood
plain" to consider alternatives and where no practicable alternative exists, 
to minimize resulting harm.97 This requirement therefore serves as a limi
tation on choosing sites for water supply facilities which are subject to 
flood damage. A related measure consists of provisions of the federal 
flood insurance program98 discouraging use of floodplains. 

State and Local Constraints on Federal Approvals: In certain cases, fed-
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era I agency action is also conditioned on state and local action. Of most 
significance in this area are state certification of compliance with water 
quality requirements, compliance with the Office of Management and 
Budget project notification and review process, consideration of state 
regulatory decisions, and consistency with state coastal zone manage
ment programs. 

1. State Water Quality Certification: CWA creates a process for state veto 
of federal permits for certain activities:99 

Any applicant for a Federal license or permit to conduct any 
activity including, but not limited to, the construction or opera
tion of facilities, which may result in any discharge into the navi
gable waters, shall provide the licensing or permitting agency a 
certification from the State in which the discharge originates or 
will originate, or, if appropriate, from the interstate water pollu 
tion control agency having jurisdiction over the navigable waters 
at the point where the discharge originates or will originate, that 
any such discharge will comply with the applicable provisions of 
sections 301, 302, 303, 306, and 307 of this Act .... No license 
or permit shall be granted if certification has been denied ... . 

To determine the factors relevant to the certification process, it is neces
sary to examine the contents of the five sections of CWA enumerated in 
the above quotation. Section 301,100 "effluent limitations," prescribes 
levels of waste treatment for public and private point source waste dis
charges to be achieved by specified dates. Section 302, 101 "water qua I ity 
related effluent limitations," creates a procedure for establishing special 
effluent limitations in areas where application of the limitations con
tained in section 301 wou Id not be sufficient to prevent interference 
with specified water qua I ity management goals. Section 303, 102 "water 
quality standards and implementation plans," provides for establishment 
and implementation of water quality standards for interstate and intra
state waters. Section 306, 103 "national standards of performance," directs 
EPA to establish standards for achieving effluent reductions for various 
categories of new point source discharges to the maximum extent achiev
able through application of "best available demonstrated control tech
nology." Section 307104 "toxic and pretreatment effluent standards," 
requires EPA to ( 1) prescribe special effluent standards for toxic pollu
tants and (2) establish pretreatment standards for pollutants to be intro
duced into publicly owned treatment works that are not susceptible to 
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treatment in such works or which would interfere with their operation. 

Thus, it appears that the intent of the 401 certification process is to pre
vent federal authorization of projects or activities not consistent with 
the basic water quality objectives of CWA. The process applies not only 
to waste discharge operations but also to other activities potentially 
affecting water quality. For example, impoundment projects are included 
because of their possible impacts on water quality. 

In Virginia, SWCB has been designated to grant the necessary certifica
tion to federal licensing agencies. 105 In the case of dam construction, 
however, SWCB authority is restricted by the regulatory authority of 
SCC. A conflict in authority arose when SWCB and SCC attempted to 
prescribe different minimum releases from a proposed Virginia Electric 
and Power Company installation on the North Anna River. SWCB sought 
to impose its release schedule through the terms of its own water qua I ity 
perm it and by provisions of the certification to be supplied to the 
Atomic Energy Commi~sion (now the Nuclear Regulatory Commission) 
that water quality standards would not be violated. 

In response to an inquiry concerning the authority of SWCB in the case, 
the Attorney General of the Commonwealth 106 noted that the apparent 
discrepancy with respect to the authority of the two agencies is resolved 
by statutory language. The Attorney General's opinion gives recognition 
to provisions of state water power development legislation stating that 
"[t] he control and regulation on the part of the State of the development 
of the waters of the State shall be paramount and shall be exercised 
through the agency of the State Corporation Commission .... " 107 In 
further indicating the paramount nature of SCC's authority, the opinion 
notes that the legislation creating SWCB "is intended to supplement 
existing laws"108 but not to replace them. Consideration of these legisla
tive provisions defining the respective powers of SWCB and SCC led the 
Attorney General to reach the decision "that in water power projects 
the final decision as to flow release schedules is that of the State Corpor
ation Commission."109 The opinion adds that the SCC must consider 
the advice and judgment of SWCB in such cases, but unilateral action 
by SWCB is precluded. 

The section 401 certification process also provides a mechanism for other 
states to influence the federal permitting process where interstate water 
quality effects are possible. CWA makes provision for an affected state 
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to have its views heard, and the federal authorization in question must 
be conditioned such that water quality requirements are satisfied. If com
pliance cannot be ensured, the authorization cannot be granted. 110 It is 
therefore conceivable that the objections of another state could result 
in the withholding of federal approval of a water resource project lo
cated in Virginia where the affected waterway flows into the other state. 

2. Office of Management and Budget Project Notification and Review 
Process: In the event that a water development project involves federal 
funding, another external review procedure that applies is the "A-95" 
project notification and review process111 required by the Office of 
Management and Budget (OMB). This review is designed to ensure the 
compatibility of federal actions with state and local planning. The OMB 
requirements provide that all federal agencies solicit the views of appro
priate federal, state, and local agencies and that such views be considered 
in the project evaluation process. The negative view of one or more 
agencies does not preclude project funding, but the expression of substan
tial opposition through the review process could be expected to decrease 
the probability of approval. 

For purposes of coordinating the review process, the OMB requirements 
provide for the establishment of regional and state clearinghouses, which 
in Virginia, are, respectively, planning district commissions and, after 
July 1, 1982, the Office of Commonwealth-Federal Relations. 112 With 
regard to projects subject to the "A-95" process (partially enumerated 
below), the potential applicant for federal funds must notify the state 
and appropriate regional clearinghouses at least 30 days before a formal 
application is submitted. The clearinghouses then coordinate a review 
among interested agencies with regard to possible conflicts between the 
application and state and regional policies and plans. If conflicts cannot 
be resolved through consultation with the applicant, the clearinghouses 
prepare a formal comment that must be submitted with the application 
when forwarded to the funding agency.113 

The "A-95" project notification and review system applies to a wide 
range of federal grant programs. Covered programs related to water re
sources include irrigation, drainage, and other soil and water conserva
tion loans; water and waste disposal systems for rural communities; 
watershed protection and flood prevention projects and loans; beach 
erosion control projects; flood control projects; navigation projects; 
snagging and clearing for flood control; outdoor recreation planning, 
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acquisition, and development; irrigation distribution system loans; small 
reclamation projects; water resources planning; and EPA programs for 
water pollution control.114 

3. Consideration of State Regulatory Decisions: Regulatory procedures 
of certain federal agencies are structured to give considerable weight to 
state views within the federal licensing process. For example, COE regu
latory policies indicate that COE permits generally will be issued in cases 
of a favorable state view, provided federal concerns as reflected in rele
vant statutes and regulations have been "followed and considered.'' 115 

Denial of permits for activities endorsed by a state would normally occur 
only in the case of "over-riding national factors of the public interest that 
may be revealed during the processing of the permit application .... " 116 

The COE permit will not be issued where the state objects to a project. 
The regulatory policies provide that" [p]ermits will not be issued where 
certification or authorization of the proposed work is required by fed
eral, state, and/or local law and that certification or authorization has 
been denied. " 117 In addition, COE conditions its perm it on a positive ex
pression of overall state consent. 11 8 In Virginia, the state position is for
mulated by the Council on the Environment after consideration of the 
views of all interested state agencies and other parties. A negative deter
mination regarding the overall state view would preclude issuance of the 
COE permit even though local and individual state agency permits had 
been obtained for a particular activity. 

4. Consistency with State Coastal Zone Management Programs: The Fed
eral Coastal _Zone Management Act ( CZMA) 119 establishes a procedure for 
developing statement management plans with the potential to constrain 
federal decisions in the region encompassed by such plans. Once a state 
management program is approved by the Secretary of Commerce, CZMA 
provides that each federal agency conducting or supporting activities 
directly affecting the coastal zone assure the consistency of such activi
ties with the approved state management program to the maximum 
extent practicable. Applicants for federal I icenses for activities affecting 
land or water use in the coastal zone must certify that the proposed 
activity complies with the state management program. Such licenses can
not be granted over the objection of the state unless the Secretary of 
Commerce finds that the activity is consistent with CZMA or is otherwise 
necessary in the interest of national security. 120 Since Virginia currently 
has no approved program, this constraint is not operative. 

75 



111. State Constraints 

The law of each state generally contains several provisions related to 
water supply development. Since law varies among the states, the loca
tion of water development activity is an important determinant of the 
applicable control measures. Proposals for expanding water supply in 
Southeastern Virginia have included projects in North Carolina. These 
alternatives have been dropped from consideration because of North 
Carolina's objections. This analysis is limited to projects located within 
Virginia's boundaries; any project encompassing construction of facili
ties beyond state boundaries involves institutional considerations outside 
the scope of th is study. 

Constraints on water supply development activities imposed by Virginia 
law consist primarily of several direct control measures; indirect con
straints have some effect on the operation of direct controls, but they 
are generally of a more limited nature than indirect federal constraints. 
Direct controls include specific regulatory measures applicable to public 
water supply operations, groundwater use permitting, and several meas
ures control I ing the construction and maintenance of dams. Indirect con
trols include the state environmental review process, the state antiquities 
protection program, the state project notification and review process, 
state constraints on floodplain use. 

A. Direct Regulation of Water Supply Operations 

Because water supply and public welfare are closely associated, water 
supply operations are subject to direct state regulation. Of primary 
interest in th is area are health-related constraints, pub I ic uti I ity regu la
tion, and emergency water supply controls. 

Health-Related Constraints: The State Board of Health, acting through 
VDH, exercises primary regulatory authority with regard to the health 
aspects of public water supply. This authority is based on state legisla
tion121 establishing a permit requirement for operation of water works 
and delegation of federal regulatory responsibility by EPA pursuant to 
provisions of SDWA. 122 However, EPA exercises certain review functions 
under SOWA and may assume regulatory responsibility under specified 
cond itions.123 

The primary emphasis of drinking water regulations is on the quality of 
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treated water that is supplied to the consumer, but VDH exercises con
trol over the selection of a water supply source. Water treatment tech
nology provides considerable flexibility in treating different qualities of 
water, but final quality is somewhat dependent on the input water since 
some substances are not amenable to removal. Thus, control over the 
source may be the only effective way to control ultimate water quality 
in some situations. 

Current regu lations124 adopted by the Board of Health contain the fol
lowing general provision with regard to selection of a water supply 
source: 125 

Preference shall be given to sources of supply which present 
minimal risks of contamination from wastewaters and which con
tain a minimum of impurities that may be hazardous to health. 
In all cases, sources shall be selected and maintained on a basis 
which will assure that the water is continuously amenable to 
available treatment processes. In selecting the source of water to 
be developed, the designing engineer must prove to the satisfac
tion of the Bureau that the water which is to be delivered to the 
consumers will meet the current requirements of the Board [of 
Health] with respect to bacteriological, physical, chemical and 
radiological qualities. 

Where a surface water source is under consideration, the regulations pro
vide that a sanitary survey of the basin above the point of intake be con
ducted and include at least the following: 126 

a. Obtaining samples over a sufficient period of time to assess 
the bacteriological, physical, chemical, and radiological char
acteristics of the water, 

b. Determining future uses and effects of impoundments or reser
voirs, 

c. Determining the degree of control over the watershed that 
may be exercised by the owner, 

d. Assessing degree of hazard to the source by possible spillage 
of materials that may be toxic, harmful, or deterimental to 
treatment processes. 
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A further requirement regarding surface water resources concerns recrea
tional use of terminal reservoirs, defined as ''[i]mpoundments providing 
end storage of water prior to treatment. " 127 The fol lowing provision 
applies: 128 

In order to protect the pub I ic health and guarantee a supply of 
pure water, terminal reservoirs shall not be utilized for body 
contact recreation and boats powered by gasoline engines. Large 
terminal reservoirs may be used for body contact recreation and 
boats powered by gasoline engines provided a buffer zone accept
able to the Bureau and water purveyor is furnished. 

Where a groundwater source is utilized, the regulations provide that the 
well must be at least 50 feet from al I property I ines and that the fol low
ing additional location requirements be met: 129 

1. The horizontal distance from the well to any septic tank, puri
fication field, pit privy, cesspool, barnyard, hog lot or source 
of similar contamination, as well as all surface runoff from 
such actual or potential sources of contamination, shall be at 
least 50 feet; 

2. The horizontal distances from the well to any pipe carrying 
sewage or pipe in which sewage can back up shall be at least 
50 feet. 

With regard to the adequacy of supply available from a particular source, 
VDH regulations provide that the quantity of water available at the 
source must meet the fol lowing requirements: 130 

a. Be adequate to supply the water demand of the service area, 

b. Provide a reasonable surplus for anticipated growth, 

c. Be adequate to compensate for all losses. 

Public Utility Regulation: Under existing law, any water (or sewer) com
pany proposing to serve more than 50 customers is required to incorpor
ate as a public service company; 131 however, th is provision does not apply 
to companies incorporated before and operating a system on January 1, 
1970. Also excluded are municipal corporations, other political subdivi-
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sions, and public institutions owned or controlled by the state. 132 

The following legislative criteria 133 guide the SCC's disposition of an ap
plication for the necessary authorization for utility operations: 

In such cases involving authority to furnish water or sewerage ser
vice, after formal hearing upon such notice to the public as the 
Commission may prescribe and after ascertaining that ( 1) there 
is a public need for the service in the area for which the certifi
cate is sought; (2) no other publicly or privately owned system 
is able to adequately provide service in the said area; (3) the ap
plicant's proposed facilities will provide proper and adequate 
service for the area; (4) the applicant's proposed rules, regula
tions and rates, fees and charges for the service to be rendered 
are reasonable; and (5) the applicant has the financial and mana
gerial ability necessary to properly install, maintain and operate 
the proposed facilities and to render the required service, the 
Commission may, if it finds such action in the public interest, 
issue a certificate of convenience and necessity allotting territory 
for development of the public utility service by the applicant; 
provided, however, that if the applicant provides for the furnish
ing of water or sewerage service within any political subdivision 
in which there has been created an authority for either or both 
of such purposes pursuant to section 15.1-1239 et seq. of the 
Code of Virginia, the Commission shall not hold any hearing on 
such application or issue any certificate for the allotment ofter
ritory unless the application shal I first have been approved by 
the governing body of the political subdivision in which the ter
ritory is located. 

In addition to authority relating to initial approval, SCC "shall have the 
power, and be charged with the duty, of supervising, regulating and con
trolling all public service companies doing business in this state, in all 
matters relating to the performance of their public duties and their 
charges therefore, and of correcting abuses therein." 134 sec is charged 
with the duty of conducting an annual review of the rates of all public 
utilities.135 If such rates are "found to be unjust, unreasonable, insuffi
cient or unjustly discriminatory or to be preferential or otherwise in 
violation of any provisions of law, the State Corporation Commission 
shall have the power to fix and order substituted therefore such rate or 
rates ... as shall be just and reasonable." 136 The books, papers, and 
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documents of such companies are at all times subject to inspection by 
SCC.137 

Although not all water companies are regulated as public utilities, unregu
lated companies that serve more than 50 customers are subject to special 
controls under certain conditions. Upon application by a majority of its 
customers or by such company itself, SCC may hold a hearing and order 
improvements or rate changes. When such action is taken, the water sys
tem remains subject to SCC's regulatory authority in the same manner 
as a public utility for such reasonable period as SCC directs. 138 

Another provision establishes a procedure for SCC to .investigate com
plaints against water companies not regulated as public utilities when 
50 or more customers are served. 139 This procedure requires SCC to ini
tiate an investigation if 50 or more subscribers (each from a different 
household) who have contracts with the company file a petition alleging 
inadequate service. sec does not have the power to determine and 
adjudicate the rights of the parties, 140 but its opinion is admissible in 
evidence in any proceedings concerning applicable contracts. 141 

Emergency Water Supply Controls: State law recognizes that certain 
actions by state government that usually are unnecessary may become 
essential during certain emergency conditions. Water supply manage
ment is one area where special emergency procedures can be invoked. 
The Virginia Emergency Services and Disaster Law of 1973 (VESDL) 142 

establishes a program applicable to a wide rarrge of potential disasters, 
which includes drought. 143 The primary purpose of VESDL is the pre
servation of I ives and property and the economic wel I-being of the 
state's citizens. 144 The act designates the governor as Director of Emer
gency Services145 and prescribes special powers to be used when respond
ing to disasters. 

The governor's authority under VESDL to declare during water supply 
shortages the existence of a local emergency upon petition of a local 
governing body146 is significant. Such declaration makes possible an ex
pedited response by the affected political subdivision without regard t~ 
"time consuming procedures and formalities prescribed by law .... " 147 
VESD L provides that such response be subject to the governor's super
vision. In addition, the governor is authorized to issue regulations and 
orders to accomplish the purposes of the law. 148 
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A statutory provision 149 independent of VESD L establishes other meas
ures to be employed in response to a water supply emergency. This pro
vision contained in legislation pertaining to counties, cities, and towns 
authorizes local governments to enact water use restrictions during water 
supply emergencies; it also establishes procedures for sharing of water 
among jurisdictions as a means of resolving problems of shortage. 

These water-sharing procedures are described in the following quotation 
from the legislation: 150 

After such an emergency has been declared in any jurisdiction, 
any owner of a water supply system serving that jurisdiction may 
apply to the State Water Control Board for assistance. If the State 
Water Control Board confirms the existence of an emergency, 
and finds that such owner and such jurisdiction have exhausted 
available means to relieve the emergency and that the owner and 
jurisdiction are applying all feasible water conservation measures, 
and in addition finds that there is water available in neighboring 
jurisdictions in excess of the reasonable needs of such jurisdic
tions, and that there exists between such neighboring jurisdic
tions interconnections for the transmission of water, the Board 
shall so inform the Governor. The Governor, if requested jointly 
by the jurisdiction and the owner of the systems supplying the 
jurisdiction, may then appoint a committee consisting of one 
representative of the jurisdiction declaring the emergency, one 
representative of the system supplying the jurisdiction under 
emergency, and those two representatives shall choose a third 
representative and failing to choose such third representative 
within seven days he shall be selected by the Governor. The 
committee shall have the duty and authority to allocate the water 
available in such jurisdictions for the period of the emergency, 
provided that the period of the emergency shall not exceed that 
determined by the jurisdiction declaring the emergency or the 
State Water Control Board, whichever period termination is 
earlier, so that the best water supply possible will be provided 
to all water users during the emergency as previously described. 
Nothing in this section shall be construed as requiring the con
struction of pipeline interconnections between any jurisdiction 
or any water supply system. 

Provision is made for the party receiving water under such an arrange-
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ment to pay the supplier at established rates for treated water or, where 
untreated water is transferred, at rates reflecting all applicable costs. 151 

B. Virginia Ground Water Act of 1973 

The Virginia Ground Water Act of 1973 (GWA) 152 is a major exception 
to the common law approach to water allocation traditionally relied 
upon in the Commonwealth. GWA invokes the state's police power and 
declares that the control of groundwater resources is essential to ensure 
the preservation of the public welfare, safety, and health. 153 GWA pro
vides for direct state control over groundwater use through a permit pro
gram. A basic aspect of the GWA permit program is that it does not apply 
statewide but is restricted geographically to those areas designated as 
groundwater management areas by virtue of their special groundwater 
management problems. 

GWA specifies four conditions that, individually or in combination, jus
tify the initiation of groundwater management area proceedings by 
SWCB, the agency responsible for GWA administration. These conditions 
include the following: 154 

1. Ground water levels (elevations relative to mean sea level of 
water table or artesian water head) in the area in question are 
declining or have declined excessively; or 

2. The wells of two or more ground water users within the area 
in question interfere substantially with one another; or 

3. The available ground water supply in the area in question is 
being or is about to be overdrawn; or 

4. The ground water in the area in question has been or reason
ably may be expected to become polluted. 

SWCB may initiate a proceedings upon its own motion or upon the peti
tion of any county, city, or town within the area in question. The bound
ary of the area is subject to SWCB determination. 

Two groundwater management areas have been designated to date. At its 
meeting in January 1975, SWCB designated a major portion of the state's 
southeastern corner a groundwater management area. 155 The designated 
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area is that section of the coastal plain lying south of the James River 
and east of the fall line; it includes the counties of Prince George, Isle 
of Wight, Southampton, Surry, and Sussex and the cities of Chesapeake, 
Franklin, Hopewell, Norfolk, Portsmouth, Suffolk, and Virginia Beach. 
A second management area was established by order adopted September 
27, 1976, 156 and consists of the Eastern Shore of Virginia, including the 
counties of Northampton and Accomack and all towns within these 
counties. 

Designation of a groundwater management area allows implementation 
of GWA's authority for SWCB regulation of groundwater use. The prin
cipal control provision in GWA is the requirement that certain uses within 
a designated area cannot be initiated without a permit from SWCB. 157 

Upon application of a prospective groundwater user, SWCB may grant 
the right as requested, but it is authorized to impose conditions and limi
tations in the permit, approve the permit for less water than requested, 
or reject the application. The basic legislative criteria to guide SWCB's 
decisions with regard to a proposed well are that new uses are to be 
limited by the requirement of beneficial use and that undue interference 
with existing wells will not be allowed. 158 GWA provides that" [n]o appli
cation shall be approved when the same will deprive those having prior 
rights of beneficial use of the amount of groundwater to which they are 
lawfully entitled."159 Existing permit holders are provided an opportu
nity to comment with respect to each permit application. Copies of appli
cations must be sent to each local governing body within the manage
ment area in question and to other such bodies with rights to make "sub
stantial beneficial uses" of groundwater from such area, 160 and other 
permit holders can file protests against permit issuance. 161 This protec
tion of existing users introduces the concept of priority in time as a 
basic element of water rights. Procedures for processing permit applica
tions include establishment of a priority among applications, 162 but the 
act does not indicate that priority has any significance among permit 
holders. 

GWA contains several provisions relevant to subsequent modification of 
a permitted water right, but the full extent to which such changes are 
authorized is somewhat unclear. Several mechanisms potentially provide 
for termination by SWCB of a water right. One of the most direct but 
substantially limited measures is the provision for presumption of aban
donment where a grandfathered user fails to file a registration statement 
within a prescribed period of time; however, the presumption is rebut-
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table w ithin certain time limits. 163 A time limit is also imposed on con
struction of permitted wells, 164 sug·gesting that the permit may be ter
minated upon noncompliance, but GWA is not explicit on this issue. 
GWA contains no explicit provision for forfeiture of a water right for 
failure to use water after the right is finally established by well construc
tion and use of water. However, SWCB is authorized to cancel permits 
or impose other restrictions for willfull violation of a permit or terms 
of GWA.165 A provision of potentially broader applicability authorizes 
SWCB "to modify or to revoke from time to time any final action pre
viously taken by it pursuant to [GWA] " 166 subject to applicable proce
dural requirements. This authority appears to allowSWCB to revoke per
mits for any justifiable cause, but the limits of this power are undefined. 
Another aspect of the permit modification issue is the question of per
mit duration. GWA does not specifically address the duration issue, 
creating the assumption that a groundwater right under the act is estab-
1 ished in perpetuity. The primary basis for an opposing view is the 
authority for SWCB to issue permits subject to conditions and limita
tions.167 The question of whether this provision allows issuance of time
limited permits may require judicial interpretation for final resolution if 
SWCB were to adopt this interpretation. 

If it is assumed that permits under GWA generally will be issued without 
time limit, the issue of voluntary transfers of water rights among indi
vidual water users becomes important. GWA does not specifically address 
the transferability issue. The act does encourage the use of voluntary 
agreements among groundwater users within the same management area, 
which, when approved by SWCB as being consistent with GWA, can serve 
in lieu of formal SWCB controls.168 The existence of this provision and 
the absence of an expression of negative intent toward transfers suggest 
that transfers would be valid, but a degree of uncertainty regarding this 
right ex ists. 

The permit requirement of GWA does not apply to all groundwater users 
within a designated management area. Several specific exemptions are 
granted. One category of exemptions includes uses in existence on the 
date an area is designated, intended uses where wells are under construc
tion, or any use in existence within two years before the date of area 
designation. Existing uses must be registered with SWCB and are acknow
ledged by issuance of a certificate of groundwater right. 169 Such rights 
are limited by the extent of application to beneficial use. 170 This provi
sion theoretically gives SWCB authority to review existing uses to some 
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extent rather than to issue requested certificates automatically. Full utili
zation of th is provision has the potential to overcome the weakness in 
the management program created by exempting existing uses from the 
permit requirement. However, the term "beneficial use" is not defined 
in GWA. In a separate legislative statement of water policy, it is defined 
as "domestic, agricultural, recreational and commercial and industrial 
uses,"171 a definition that encompasses most any productive use of water 
without regard to method of use. 

The question of whether SWCB can impose conditions on existing users 
through the beneficial use requirement received some preliminary con
sideration during a hearing to consider the first registration statements 
in connection with the Southeastern Virginia Ground Water Manage
ment Area. The issue raised was whether the use of cooling towers and 
the recycling of cooling water could be required as an alternative to once
through use of groundwater for cooling. The following exchange between 
SWCB member Denis J. Brion and Assistant Attorney General of Virginia 
James E. Ryan, Jr. indicates a negative resolution of the question con
cerning restrictions based on the beneficial use requirement: 172 

Mr. Brion: I guess I am going further in saying without trying to 
talk in circular manner that just because water is pumped and 
put to productive use, if at the same time we are aware of the 
existing state-of-the-art technology that could be used to reduce 
the quantity of that use, we could, therefore, say that that is not 
necessarily beneficial use if there are alternatives that are reason
able in the circumstances. 

Mr. Ryan: That is getting pretty far afield, I think, Mr. Brion. I 
cannot accept that construction of the statute. I think the situ
ation we have here, Hercules is pumping the water out of the 
ground and is using it to cool certain unit processes in its plant, 
and I think it would be difficult to say that is not beneficial use 
as contemplated by the Legislature. I think, moreover, once the 
application is timely made, I think you have a ministerial duty 
to issue the registration statement for grandfather certificate. 

GWA declares that established uses recognized in the act are subject to 
further limitation by specific action of the General Assembly if it deter
mines that additional restrictions are necessary to protect the public 
health, safety, or welfare. 173 It is important to emphasize that this pro-
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vision requires legislative action and cannot be implemented by SWCB 
acting under current authority. This restriction does not appear to pre
clude SWCB restrictions based on the reasonable use requirement since 
the existing GWA already imposes this limitation on established rights 
recognized in the act. 

In addition to uncertainty existing with regard to the beneficial use 
requirement, another aspect of the grandfather clause that serves as the 
basis of potential management problems is the lack of clear controls over 
total pumpage by an existing user. GWA recognizes and preserves existing 
uses "to the extent of their beneficial uses therof on the date such area 
is designated a management area or on any date within two years prior 
to such date." 174 This provision appears to establish maximum daily use 
as the only measure of existing rights, creating a regulatory loophole 
whereby total pumpage from an aquifer conceivably could be increased 
substantially without state approval since average pumping rates are not 
specifically controlled. This provision therefore allows a basic intent of 
GWA to be circumvented. 

Another group of uses that is exempted is "the use or supplying of 
groundwater for agricultural and livestock water purposes, for human 
consumption or domestic purposes, or for any single industrial or com
mercial purpose in an amount not exceeding fifty thousand gallons a 
day. "175 Although the exemption provisions do not make specific ref
erence to municipal use or public water supply, the Attorney General 
of the Commonwealth has determined that municipal withdrawal for 
human consumption and other domestic purposes is exempt without 
regard to quantity as in the case of individual use for these purposes. 176 

Municipal withdrawals for single industrial and commercial purposes 
exceeding the 50,000-gallon-per-day limitation theoretically are subject 
to the permitting requirement. However, regulation of municipal with
drawals on a selective basis poses problems of administrative feasibility 
since individual withdrawals are likely to serve a variety of types and 
sizes of users. Thus, it is doubtful that municipal withdrawal of ground
water can be regulated effectively under the existing GWA. 

The existence of municipal and other exemptions under GWA gives rise 
to questions concerning the possible continuance of common law con
straints previously applicable to the exempted uses. In fact, the impact 
of the passage of GWA on common law groundwater rights remains some
what uncertain in general. With regard to new water users not subject 

\ 

86 



to exemption from GWA, it appears that common law rights have been 
abolished and that the exclusive method of establishing a water use in 
the future is through administrative approval. The principle is well es
tablished that state legislatures can abolish common law water rights 
doctrines and substitute other allocation mechanisms, provided that 
vested rights are protected. 177 Such protection generally does not have 
to be extended to unexercised rights. 178 Thus, passage of GWA is likely 
to be viewed as eliminating all common law groundwater rights among 
potential users subject to the act. 

But the status of exempted users is less clear. Several unanswered ques
tions exist. Are exempted users still subject to the constraints of the 
common law such as the prohibition of the reasonable use doctrine 
against export of water from the land where it is pumped? What protec
tion does a permitted water user have against interference from an 
exempted groundwater developer? No definitive answers to these and 
other hypothetical questions exist at present. 

C. Control Over Dam Construction and Maintenance 

State control over dam construction and maintenance is exercised 
through several measures. The two principal programs are SCC licensing 
of hydroelectric dams· and other dams in certain waters and SWCB regu
lation of dam safety. A special control measure exists for the General 
Assembly to authorize dam construction in stre~ms designated as scenic 
rivers under the state's scenic rivers program. Judicial controls over cer
tain dams are also authorized by state legislation. Since these judicial 
controls are administered by the state's circuit courts, they are not 
included in this section but are discussed with local control measures. 

State Corporation Commission Licensing: The most significant state regu
latory measure applicable to dams is SCC's licensing program. 179 Legis
lation provides that "[t] he control and regulation on the part of the State 
shall be paramount, and shall be exercised through the agency of the 
State Corporation Commission .... " 180 Although this language refers to 
the control over the ''development of waters of the State," it is obvious 
from the other provisions of the act that powers of control vested in 
sec are restricted to development involving dam construction. 

The primary feature of this control is the requirement that certain dams 
cannot be constructed without a I icense from SCC.181 Included are ( 1) all 
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dams for the generation of hydroelectric energy for use or sale in public 
service and (2) dams across or in the "waters of the State," 182 a term 
encompassing the following four categories: 183 

a. Any stream or that portion of any stream in this State which 
prior to June twenty-first, nineteen hundred thirty-two has 
been declared navigable by an unrepealed statute ofthis State; 
or 

b. Any stream or that portion of any stream in this State, the 
bed of which is owned by the Commonwealth; or 

c. Those parts of streams or other bodies of water in th is State 
which either in their natural or improved condition, nothwith
standing interruptions between the navigable parts of such 
streams or waters by falls, shallows, or rapids, compelling land 
carriage, are used or suitable for use for the transportation of 
persons or property in interstate or foreign commerce, includ
ing therein all such interrupting falls, shallows or rapids, and 
also any stream or part thereof in this State other than those 
above mentioned in this subdivision in which the construction 
of any dam or works as authorized by this chapter would 
affect the interests of interstate or foreign commerce; or 

d. That portion of any river or stream flowing between the high 
water mark on the Virginia shore and the low water mark 
when such low water mark constitutes the boundary line be
tween Virginia and another state. 

The Virginia Supreme Court has interpreted the meaning of this defini
tion in two situations. In 1930,184 it was held that subdivision (c) of the 
above quote was limited to waterborne traffic in interstate or foreign 
commerce. The necessity of relocating highways on which landborne 
traffic in interstate or foreign commerce moved was not sufficient to 
cause the stream involved to be classified as within the meaning of 
"waters of the State." In 1971,185 the court held that a stream to be 
impounded in connection with a nuclear electricity-generating project 
was within the meaning of the term since the plan for interstate trans
mission of the electricity involved would affect the interests of interstate 
or foreign commerce. 
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Statutory provisions specify the matters to be included in SCC's del ibera
tions regarding an application for a dam construction license. Since the 
statute was enacted before protection of the environment was a signifi
cant concern, no language of this type is included; however, the follow
ing passage suggests an intent for broad considerations by SCC: 186 

Before acting upon any application, the Commission shall weigh 
all respective advantages and disadvantages from the standpoint 
of the State as a whole and the people thereof and sh al I make 
such investigation as may be appropriate as to the effect of the 
proposed construction upon cities, towns and counties and upon 
the prospective development of other natural resources and the 
property of others. 

A license to construct a dam is to be granted by SCC only when the fol
lowing conditions are met: ( 1) the plans of the applicant provide for the 
greatest practicable extent of utilization of the waters of the state for 
which the application is make, (2) the applicant is financially able to 
construct and operate the proposed dams and works, and (3) the general 
public interest is promoted thereby.187 

The water power development act makes limited provisions for external 
review of project applications. The applicant for a license under the act 
is required to file a copy of the application with the Executive Director 
of SWCB within 10 days after filing with SCC. 188 This requirement ap
parently is intended only to give the Director notice of the proposal 
since no formal comment by him is specified by statute. The only other 
statutory mechanism for review of such proposals is in the form of a re
quired public hearing. Notice of the hearing is required once each week 
for four successive weeks prior to the hearing in a newspaper or news
papers of general circulation in the city or county of the proposed con
struction, any adjoining or connecting county or city affected, and every 
other county downstream . from such development through which the 
stream involved runs.189 

sec has the authority to impose terms and conditions on the applicant 
in granting a license. These conditions may relate to the character of 
construction, operation, and maintenance of the project in the interest 
of public safety. sec also determines what provisions are to be made 
by the license to prevent unreasonable interference with streamflow. 190 
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State Water Control Board Regulation of Dam Safety: A second regula
tory function involving dams consists of SWCB regulation of dam safe
ty .191 SWCB is authorized to promu I gate regulations to ensure that cer
tain impounding structures in the state are safely constructed, main
tained, and operated. However, the scope of this authority is limited 
because of the wide range of exemptions, which include the follow
ing: 192 

i. dams licensed by the State Corporation Commission that are 
subject to a safety inspection program; 

ii. dams owned or licensed by the United States government; 

iii. dams constructed, maintained or operated primarily for agri
cultural purposes which are less than 25 feet in height or 
which create a maximum impoundment smaller than 100 
acre-feet; 

iv. water or silt retaining dams approved pursuant to Sec. 45.1-
222 of the Code of Virginia; 

v. obstructions in a canal used to raise or lower water; 

vi. nonagricultural dams which are less than 25 feet in height or 
which create a maximum impoundment smaller than 50 acre
feet; or 

vii. dams not more than 6 feet in height regardless of storage 
capacity or with a storage capacity of not more than 15 acre
feet regardless of height. 

General Assembly Control on Scenic Rivers: The General Assembly itself 
serves directly as a regulatory body regarding dam construction on 
streams designated as components of the state's scenic rivers program. 
This program is authorized by the Scenic Rivers Act, 193 which declares 
that preservation of certain rivers or sections of rivers for their scenic 
values is a beneficial purpose of water resource policy. 194 

The act provides the means of identifying and protecting these streams. 
Designation generally is preceded by studies conducted by the Commis
sion of Outdoor Recreation (COR). 195 If COR concludes that a stream 
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should be designated as part of the scenic. rivers system, it makes this 
recommendation to the governor and the General Assembly .196 Official 
designation requires legislative approval, after which construction of any 
dam or other flow-impeding structure requires specific authorization by 
act of the General Assembly .197 

To date, seven stream sections have been designated by the General 
Assembly as components of the state scenic rivers system, including a 
26-mile segment of the Rivanna River in Fluvanna County, 198 a 28-mile 
section of Goose Creek 199 and a 16-mile stretch of Catoctin Creek in 
Loudoun County,2C)Q a 5-mile segment of the Appomattox River in Din
widdie and Chesterfield counties and the City of Petersburg,201 a 10.8-
mile section of the Roanoke River (also referred to as the Staunton 
River) in Campbell and Halifax counties,202 a 33-mile section of the Not
toway River in Sussex County,203 and a 14-mile section of the Shenan
doah River in Clarke County.204 An eighth stream segment, a 6-mile sec
tion of the St. Mary's River on National Forest land in Augusta County, 
has been recognized by the General Assembly as a scenic river resource 
in a resolution 205 requesting the U.S. Forest Service to cooperate in pro
tection of the stream. Several streams recommended for designation by 
COR on the basis of special studies have not been incorporated into the 
scenic river system, primarily as a result of local opposition to such desig
nation. In some cases, opposition has been based on concern over pos
sible conflict with public water supply.200 

D. Indirect Constraints 

Although indirect constraints restricting the operation of direct regula
tory measures are less complex at the state than at the federal level of 
government, a few constraints exist that have the potential to either limit 
the direct approvals necessary for water project construction or other
wise constrain such projects. Of primary interest in this regard are the 
state environmental review process, the state antiquities protection pro
gram, the state project notification and review process applicable to cer
tain activities of local governments, and state constraints on floodplain 
use. 

The Virginia environmental review process207 is narrow in scope and only 
applies to proposed construction of major state projects, defined as al I 
facilities the cost of which exceeds $100,000, except highway construc
tion projects.208 Coordination of the state review is the responsibility of 
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the Virginia Council on the Environment (VCOE). For projects that are 
subject to review, VCOE disseminates relevant information to appropriate 
agencies and other parties for review. VCOE synthesizes the contents of 
the individual reviews into a report to the governor. Construction funds 
for state projects covered by th is review cannot be authorized without 
the written approval of the governor after his consideration of VCOE's 
report. 209 The restricted scope of this review process creates little poten
tial for its application to water supply projects in Virginia under the 
state's current institutional framework for provision of water supply 
service. 

The Virginia Antiquities Act (VAA) 210 is intended to protect sites and 
objects having historic, scientific, archaeological, or educational value. 
The Virginia Historic Landmarks Commission is granted authority to 
control field investigations on state-owned archaeological sites,211 and 
the commission can control investigations on specially designated sites 
on other property with the permission of the owner.212 However, VAA 
does not attempt to constrain land development or to require consider
ation of historical values in resource management decisions; the sole focus 
is on control of vandalism and unauthorized archaeological investiga
tions and collection activities. Therefore, VAA differs in this regard from 
federal legislation concerning historical values and does not constitute a 
significant constraint on water resources development. 

A project notification and review system is in effect regarding applica
tions to state agencies for grants or loans. Legislation213 requires submit
tal of such applications to the appropriate planning district commission 
before formal application is made. lfthe commission determines that the 
proposed project does not have districtwide significance, it certifies that 
such proposal is not in conflict with the district plan or policies. A find
ing that districtwide significance exists requires a determination as to 
whether conflicts exist, and the commission may also consider whether 
the proposed project is properly coordinated with other existing or pro
posed projects within the district. The existence of conflicts or lack of 
coordination becomes a factor to be considered in final disposition of 
an application. This process also has little potential applicability to water 
supply projects since state grants and loans are not available for such 
projects. 

Two Virginia institutional mechanisms designed to reduce flood damages 
through restriction of floodplain use are the Flood Damage Reduction 
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Act (FDRA) 214 and the Uniform Statewide Building Code (USBC). 21 5 

FORA expresses a policy to reduce flood damage through management 
of floodplain use,216 but the act does not contain direct regulatory meas
ures to achieve th is aim. Recognition is given to the local responsibility 
for land use control, with the state role identified as providing coordina
tion and assistance and disseminating information. USBC contains special 
restrictions with regard to structures in the 100-year floodplain. 217 The 
lowest floor of new construction, including substantial improvements 
to existing structures, must be at or above the elevation of the 100-year 
flood, except that nonresidential structures are exempt if constructed 
according to prescribed conditions. New construction in coastal high 
hazard areas, defined to include areas subject to high velocity waters 
such as hurricane wave wash, must be constructed on specified pilings or 
columns such that the lowest floor is elevated to or above the level of 
the 100-year flood. Use of fill for structural support of buildings in 
coastal high hazard areas is prohibited. 

IV. Local Constraints 

The Commonwealth's political subdivisions and circuit courts exercise 
significant authority of relevance to the construction and operation of 
water supply facilities. Local controls attain their principal significance 
in situations where apolitical subdivision desires to construct and operate 
facilities outside its political boundaries, thereby potentially subjecting 
itself to regulation by the political subdivision where the facilities are 
to be located. Under existing law, three control measures are of primary 
interest: ( 1) delegations of direct regulatory authority regarding water
works and certain related water resource development projects, (2) land 
use controls, and (3) wetlands zoning ordinances. 

A. Control Over Waterworks and 
Related Water Resource Development Projects 

Political Subdivisions: Although Virginia's political subdivisions generally 
are authorized to operate water supply systems outside their bound
aries,218 such operations are subject to specific constraints. If a city pro
poses to operate such a system within another city, the following pro
vision app I ies: 219 

No city in this State which owns or controls a waterworks system 
and which is authorized by its charter, or by general law, to sell 
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or supply water to persons, firms or industries residing or located 
outside of its city limits shall be permitted to sell, supply or dis
pose of its water to the inhabitants, firms, corporations or indus
tries of any other city, without the consent of such latter city; 
nor shall it operate any part of its waterworks system or occupy 
or use the streets, lanes, parks or other public places in such latter 
city without first obtaining such consent. 

If a municipal corporation, as well as other persons or organizations, 
establishes a water supply capable of serving three or more connections 
within a county, it is required to notify the governing body of the 
county .22° Although the legislation is not exp I icit about the options open 
to a county given such notice by a municipality, it is likely that the right 
of the county to prohibit the proposed action is implied.221 

Several additional provisions give each of the state's political subdivisions 
the authority to control water supply development projects to be con
structed within its boundaries by another political subdivision. These 
provisions are contained in the following quotations: 222 
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The governing body of every county and town is authorized to 
make expenditures from the county or town general fund in 
order to acquire land, participate in the construction of dams and 
perform all other necessary acts for the purpose of providing 
sources of public water supply for agricultural, residential, gov
ernmental and industrial development 9f the county or town; 
provided, however, such dam shall not be constructed nor any 
land acquired therefor when the dam would be located in another 
political subdivision without the approval of such political sub
division's governing body; provided, further, that no such ap
proval shall be required where such dam is in the process of con
struction, or approval shall be required where such dam is in the 
process of construction, or for which the site has been purchased, 
or for which plans for construction have been filed with any 
appropriate agency of the federal, State, or local government on 
or before July one, nineteen hundred seventy-six. 

Any county, city or town authorized by its charter or by general 
law to construct a dam in connection with its public water supply 
system and which has secured permission from the Chief of Engi
neers and the Secretary of the Army and authorization of the 



Attorney General of Virginia with the consent and approval of 
the Governor, is hereby authorized and granted the right to con
struct such dam in and across the bed of any navigable river, 
stream or tributary in this State; provided, however, such dam 
shall not be constructed nor any land acquired therefor when 
the dam would be located in another political subdivision with
out the approval of such political subdivision's governing body; 
provided, further, that no such approval shall be required where 
such dam is in the process of construction, or for which the site 
has been purchased or for which plans for construction have been 
filed with any appropriate agency of the federal, State, or local 
government on or before July one, nineteen hundred seventy-six. 

After July one, nineteen hundred seventy-six, no county or 
municipality shall impound any waters in the Commonwealth 
within the boundaries of another county or municipality with
out first obtaining the approval of such county or municipality 
to such proposed impoundment of waters; provided, however, 
no such approval shall be required where an impoundment for 
such waters is in existence or in the process of construction, or 
for which the site has been purchased, or for which plans for 
construction have been filed with any appropriate agency of the 
federal, State, or local government on or before July one, nine
teen hundred seventy-six. 

After July one, nineteen hundred seventy-six, no county or 
municipal corporation or authority shall construct, provide or 
operate without its boundaries any water supply impoundment 
system without first obtaining the consent of the governing body 
of the county or municipality in which such system is to be lo
cated; provided, however, no consent shall be required for the 
operation of any such water supply impoundment system in 
existence on July one, nineteen hundred seventy-six, or in the 
process of construction or for which the site has been purchased 
or for the orderly expansion of such water supply system. 

In situations where an authorization required by these legislative pro
visions is denied, the party seeking approval has a right to appeal to the 
courts.223 Such an appeal is heard by a special court composed of three 
judges of circuit courts remote from the jurisdictions involved as desig
nated by the Chief Justice of the Virginia Supreme Court. Any county 
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or municipality whose territory is affected by the proceedings can be 
made a party to the case. The special court is directed to "balance the 
equities in the case" and "enter an order setting forth what it deems 
fair and reasonable terms and conditions .... "224 Any party may appeal 
a decision of such special court to the Virginia Supreme Court. 

A provision 225 related to those quoted above establishes a restriction on 
projects outside municipal boundaries that are authorized through a 
special legislative process. This process does not involve a general grant 
of power but becomes effective only when municipalities make applica
tion to the General Assembly and have such authority specially con
ferred.226 The Virginia Supreme Court has held that no power is conferred 
under this provision prior to such General Assembly action. 227 

Exercise of such specially conferred power for provision of water supply 
outside municipal boundaries is subject to the following limitation: 228 

No municipal corporation, after July one, nineteen hundred 
seventy-six, shall construct, provide or operate without the 
boundaries of such municipal corporation any water supply sys
tem prior to obtaining the consent of the county or municipality 
in which system is to be located; provided, however, no consent 
shall be required for the operation of any such water supply sys
tem in existence on July one, nineteen hundred seventy-six, or 
in the process of construction or for which the site has been pur
chased or for the orderly expansion of such water supply system. 

This consent provision is subject to the procedure for judicial review 
applicable to the previously considered requirements for consent. 

The following additional restriction applies to use of this authority after 
it is conferred: 229 
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When any or all of the powers set forth in this chapter have been 
conferred upon a municipal corporation, and the municipal cor
poration seeks to exercise such powers outside its boundaries, 
such powers shall, except as to existing nonconforming use, be 
subject to the zoning regulations of the political subdivision in 
which the power is sought to be exercised, provided that, except 
as to existing nonconforming uses, such political subdivision also 
observes the zoning regulations of the municipality as to any of 



such political subdivision's property located within the corporate 
limits. 

Circuit Courts: Procedures also exist through which the circuit courts 
of the state can authorize certain water resource development projects. 
Primary mechanisms of this type include one pertaining to construction 
of milldams and related facilities and another concerning facilities for 
the storage of flood water. 

Legislation applicable to milldams230 provides that any person desiring 
to construct a dam or canal to utilize a stream for operation of a water 
mill may request authorization from the circuit court of the county 
where the construction is proposed. Where such authorization is re
quested, the court is required to appoint five freeholders in the county 
to be commissioners of the court. They are charged with the duty of 
making a complete investigation of the site and reporting the likely im
pact of the proposed construction to the court. If from their report or 
other evidence, it appears that the proposed structure will result in "the 
mansion house of any person other than the applicant himself, or the 
outhouses, yard, garden, or orchards thereto belonging, will be over
flowed or taken, or that the health of the neighbor will be annoyed," 231 

the court may not grant permission. Otherwise, permission is in the dis
cretion of the court subject to such terms as it may desire. Such condi
tions in particular must ensure "that ordinary navigation and the passage 
of fish shall not be obstructed, nor the convenient crossing of the water
course impeded .... "232 

Riparian owners desiring to store water above average stream flow for 
later use may also request authorization from the circuit court of the 
county or city where the impoundment is proposed,233 providing the 
construction involved does not come within the jurisdiction of the mill
dam act, the water power development act administered by sec, or the 
federal government. Conditions governing such storage include absence 
of damage to others; ownership of land involved, except that publicly 
owned beds may be utilized; payment of all costs, including devices for 
measuring streamflow above and below the impoundment; approval of 
construction by qualified persons; maintenance of certain minimum flow 
releases, including provision of necessary facilities for releasing water; 
limiting storage of irrigation water to that needed for a 12-month period; 
maintenance of all structures and equipment in safe and serviceable con
dition; the qualification that storage rights of upstream landowners have 
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priority; and provision of information to SWCB. 234 

Unlike t he milldam act, the enabling legislation for storage of flood water 
provides for input from a state agency to the judicial proceedings for 
approval. In addition to general notice regarding each application, the 
applicant is required to send a copy of the application to SWCB. The 
mechanism for state-level input is a report by SWCB to the circuit court 
that addresses the following matters:235 

1. The average flow of the stream at the point from which water 
for storage wi II be taken; 

2. Whether the proposed project conflicts with any other pro
posed or likely developments on the watershed; 

3. The effect of the proposed impoundment on pollution abate
ment to be evidenced by a certified statement together with 
such other relevant comments as the Board desires to make; 

4. Any other relevant matters which the Board desires to place 
before the court . 

The final decision regarding a particular application is made by the court 
on the basis of the report and other evidence, including that obtained at 
a required public hearing. Legislative criteria to guide the court in its 
determination provide that the application be denied if it appears that 
other riparian owners will be injured or other justifiable reasons exist. 
It is specified that approval not be granted where SWCB indicates that 
reduction of pollution will be impaired or made more difficult.236 

B. Land Use Controls 

Authority for land use planning and control traditionally has been dele
gated to the state's political subdivisions. Before 1975, state law author
ized the governing body of each county and municipality to create a plan
ning commission, but creation of such commissions was not specifically 
required. The 1975 session of the General Assembly amended the exist
ing legislation to require the creation of such commissions by July 1, 
1976.237 A local planning commission is to consist of at least 5, but not 
more than 15 members, appointed by the governing body of the county 
or municipality.238 
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The principal duty of each local planning commission is the preparation 
of a comprehensive plan for the physical development of land with in its 
jurisdiction. Statutory guidelines for such plans provide for a survey of 
natural resources during plan preparation and specify that the plan may 
include the "designation of areas for various types of public and private 
development and use, such as different kinds of residential, business, in
dustrial, agricultural, conservation, recreation, public service, flood plain 
and drainage, and other areas .... "239 This provision appears to autho
rize incorporation of water and other natural resource considerations 
into the planning process but leaves such matters largely to the discretion 
of the local commissions. 

Authority to adopt and implement controls over land use is also delegated 
to local governmental units. The governing body of any county or munic
ipality may enact a zoning ordinance through which special controls can 
be enforced. 240 Provisions of the enabling legislation for zoning specify
ing the purposes of such ordinances and the extent of regulatory auth
ority delegated are essentially silent with regard to water, but it is pro
vided that consideration is to be given to "conservation of natural 
resources .... " 241 

Land use controls serve as a potential mechanism through which a politi
cal subdivision can oppose water supply facilities proposed within its 
jurisdiction by a second political subdivision. If such controls are applic
able to a proposed facility, they may provide a basis for prohibition or 
imposition of other constraints upon such facility. 

The question of the applicability of local land use controls to facilities 
owned by other political subdivisions is resolved by statute in the situa
tion where municipalities utilize the legislative provision242 quoted in the 
previous section through which the General Assembly can confer special 
authority to operate water supply facilities outside municipal boundaries. 
Legislation provides that such operations generally will be subject to 
zoning regulations of the other political subdivision involved.243 But be
yond this special case, the applicability of zoning to such facilities gen
erally is not specified by legislation. 

The Virginia Supreme Court has considered the issue in a limited num
ber of cases. In City of Richmondv. Board of Supervisors,244 for example, 
the court held that the City of Richmond had to comply with zoning 
requirements of the affected county when it implemented its charter 
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authority to construct a jail outside its boundaries. This decision was 
followed in Board of Supervisors v. City of Roanoke245 with regard to 
construction of a water supply impoundment by the City of Roanoke 
outside its boundaries. The court held that the impoundment was sub
ject to control by the governing body of the affected county as provided 
in enabling legislation for land use control. 

In contrast to the position taken by the Virginia court, courts in certain 
other states have taken the position that certain public facilities are not 
subject to land use controls when located outside the jurisdiction of the 
owner. One approach leading to th is outcome has consisted of the use 
of a classification system that distinguishes between governmental and 
proprietary functions. An activity of a local political subdivision gen
erally is considered to be a governmental function if the locality is exer
cising authority as an arm of the state and carrying out powers which 
promote the general welfare. In contrast, if the local government is acting 
for the private advantage of its citizens or for itself as a private corpor
ation, the function is proprietary. Proprietary functions generally are 
held to be subject to zoning restrictions while governmental functions 
are not. Although there are decisions to the contrary, several courts have 
held that waste disposal operations by local governments are exempt from 
zoning because of their classification as a governmental activity. 246 How
ever, it appears that the courts have shown a tendency to classify water 
supply operations, at least for purposes of tort liability, as a proprietary 
function. 247 

In add it ion to the governmental I proprietary distinction, other ap
proaches have led to the exemption of certain interjurisdictional projects 
from land use controls. The possession of eminent domain power by the 
owner of the facilities in question has been relied upon as the basis for 
exempting such facilities from zoning ordinances.248 In these situations, 
the existence of the condemnation authority was seen as creating auth
ority superior to the zoning power. The existence of state controls appli
cable to the facilities in question has also served as a basis for exemption 
from local zoning. The courts in certain cases249 have held that state 
licensing preempts inconsistent local controls. 

C. Wetlands Zoning Ordinances 

The Virginia Wetlands Act (VWA) 250 provides authority for political 
subdivisions in the coastal areas of the state to adopt a special wetlands 
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zoning ordinance contained in the act. 251 After adoption of the ordinance 
and creation of the required administrative board, nonexempted altera
tion of wetlands as defined in VWA is unlawful without a permit from 
the board .252 Local permit decisions can be reviewed and modified by 
the Virginia Marine Resources Commission (VMRC),253 and VMRC is 
authorized to administer a wetlands permit program in those political 
subdivisions in Tidewater not adopting a local program. 254 

Although the controls imposed by VWA constitute a significant restric
tion on many development activities affecting coastal wetlands, public 
water supply projects are not likely to be restricted because VWA focuses 
on marine wetlands. In addition, it exempts "[g]overnmental activity 
on wetlands owned or leased by the Commonwealth of Virginia, or a 
political subdivision thereof .... "255 

V. Interaction of Controls Imposed by 
Different Levels of Government 

Since the different levels of government may simultaneously apply con
trols to an individual water resource project, conflicting decisions are 
possible. Significant conflicts regarding water management can develop 
between the federal government and the state or local level; the poten
tial for local-state conflict also exists. 

In the case of federal -state or federal -local conflicts, the controlling prin
ciple is that exercise of federal authority in an ar~a of val id constitutional 
power preempts inconsistent state or local actions. In some cases, feder
al action has been voluntarily subjected to state approval as, for example, 
in the case of the water qua I ity certification process authorized by 
CWA.256 Without such federally created mechanisms, however, state 
actions contradictory to valid exercises of federal power are precluded. 

An example of federal preemption regarding water resources manage
ment is given by the 1946 U.S. Supreme Court decision of First Iowa 
Hydro-Electric Cooperative v. Federal Power Commission. 257 At issue 
was the question of whether a permit under an applicable state statute 
was a necessary condition for issuance of a federal permit under FPA. 258 

The Court concluded that a positive answer would grant the state a veto 
power and destroy the effectiveness of the federal control program; there
fore, it held that a state permit is not a necessary condition for federal 
licensing. 
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The relationship between state and local governments is a result of the 
fact that local governments are creatures of the state. In the approach 
employed in Virginia, local governments have only those powers enu
merated in state enabling legislation. There is no inherent authority 
independent of state legislation. If a conflict occurs between state and 
local action, the concept of preemption again applies, and local authority 
must yield. 

An example of application of the preemption concept in an area of 
natural resource management is given by the 1972 Pennsylvania decision 
of Greater Greensburg Sewage Authority v. Hempfield Township. 259 The 
case involved the authority of the township to regulate waste disposal 
activities licensed by a state agency under state legislation. The court 
held that passage of state legislation regarding the activity in question 
resulted in limited preemption of that field of regulation, thereby pre
cluding local control. Other courts have suggested that indirect regu
lation such as land use controls also may be preempted by state I icen
sing of the activity in question. 260 

VI. Footnotes 

1. FederalPowerAct,16U.S.C.A. 791aetseq. (1974andSupp.1981). 
2. Rivers and Harbors Act of 1899,33U.S.C.A. 401 et seq. (1970). 
3. Clean Water Act, primarily at 33 U.S.C.A. 1251 et seq. ( 1978 and 

Supp. 1981). 
4. National Environmental Policy Act of 1969, 42 U.S.C.A. 4321 et 

seq. ( 1977 and Supp. 1981). 
5. Fish and Wildlife Coordination Act, 16 U.S.C.A. 661 et seq. (1974 

and Supp. 1981 ). 
6. Endangered Species Act of 1973, 16 U.S.C.A. 1531 et seq. (1974 

and Supp. 1981). 
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COMPARISON OF WATER SUPPLY OPTIONS 
FOR SOUTHEASTERN VIRGINIA 

I. Introduction 

One important consideration in selecting among water supply alterna
tives for the region south of Hampton Roads is the relative costs of avail 
able alternatives. 1 Information on costs is of direct importance when 
screening alternatives to find those which fall within a given budget con
straint. Of equal importance, cost information can be used in plan for
mulation to evaluate relative costs of various combinations of options 
within an overall water supply management plan. For example, such 
analyses could indicate the desirability of including demand manage
ment in a plan by comparing plan costs with this option included to costs 
without demand management. As another example, cost analysis can 
indicate whether groundwater development will result in significant sav
ings when compared to surface water development. If significant savings 
may be realized from groundwater development, additional studies of 
the availability of groundwater to reduce existing uncertainty may be 
justified. 

Cost studies cannot be the sole basis for choosing among alternatives. 
Clearly, institutional and environmental considerations must also enter 
into the choice process. However, cost studies are a fundamental aspect 
of public decision making for water supply and can indicate cost savings 
that may be realized by relaxing institutional constraints. Toward this 
end, th is section has the fol lowing objectives: 

1. To evaluate the costs of alternative water supply plans, 

2. To evaluate cost savings from demand management programs, 

3. To evaluate cost savings from interconnecting existing water 
systems, 

4. To evaluate cost savings from groundwater development, 

5. To review institutional factors affecting choice among the sev
eral water supply plans. 
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11. General Procedures for Comparison of Options 

Since the early 1970's, numerous reports have been prepared offering 
suggestions for resolving expected water supply shortages in the area 
south of Hampton Roads. Each has followed a standard evaluation pro
cedure. First, projections of expected future water use are made; these 
projections are then compared to the safe-yield of the existing water 
system to determine when deficits will occur and additions to system 
capacity will be required. Next, costs of alternative sources of water are 
evaluated, and options to meet deficits through the year 2025 are pre
sented to decision makers. 

A similar procedure will be used here. To ensure that the results of this 
study are comparable with other studies, data and analyses from previous 
studies have been used whenever available. Specifically, estimates of cur
rent and future water use, safe-yield of the area water systems, and t. ~ e 
approximate costs of surface water development that have been published 
and summarized by COE 2 have been incorporated here. These data have 
received general acceptance among area planners. However, there have 
been no similar estimates made of the cost of groundwater development, 
cost and effectiveness of demand reduction, and cost of interconnecting 
the existing water systems. Therefore, approximations of these costs have 
been developed specifically for this study. It should be emphasized that 
all these cost estimates are useful only for making general comparisons 
among alternatives for planning purposes. They are not final design cost 
estimates for each alternative. 

111. Projected Water Use and System Deficits 

Projecting water use and water system deficits for Southeastern Virginia 
is complicated by uncertainty about the development of local sources 
by several area communities. The City of Suffolk now receives water 
from Portsmouth, but Suffolk has developed its own water sources and 
intends to provide water to most of the present customers of Portsmouth 
within Suffolk and to the areas of Suffolk in which growth is expected 
to occur. The City of Franklin, and those areas of Southampton and Isle 
of Wight counties that are now, or are expected to be, served by public 
water systems, have available groundwater sources to meet projected 
growth. Therefore, the future water needs of all these areas likely will 
be met through the development of local supplies. 
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The future water needs in the cities of Portsmouth, Norfolk, Virginia 
Beach, and Chesapeake, therefore, are relevant to the determination of 
the deficits to be eliminated by additional sources of water. Water use 
in these municipalities has been projected by COE on the basis of popu
lation projections provided by SVPDC, past trends in per capita consump
tion, and estimates of the proportion of population to be provided pub
lic water service. These COE projections were employed in this study 
to calculate future water system deficits for each of the cities except 
Chesapeake. 

The Chesapeake Department of Public Utilities has prepared its own 
water use projections that are approximately 15 percent less than those 
of COE. The principal source of this discrepancy is a difference in the 
expectations of the proportion of the population to be served by the 
public water system. Chesapeake projections are based upon a more 
revent analysis of the rate of increase in population served and, for that 
reason, have been employed in this analysis. The projected average daily 
use levels in the four cities are shown in Table 1. 

To determine when expansions of existing water sources will become 
necessary, the water use projections for the areas shown in Table 1 must 
be compared to the capacities of the systems serving those areas. Three 
separate systems serve the four jurisdictions. The Portsmouth system 
has a capacity of 27.5 MGD and provides water to Portsmouth as well 
as approximately 2 MGD to Chesapeake. To supplement this 2 MGD 
received from Portsmouth, Chesapeake has received water from Norfolk. 
However, Chesapeake's new 20-MGD-capacity water treatment plant 
was recently put in operation. As a result, purchases from Norfolk were 
reduced, while those from Portsmouth are expected to remain approxi
mately equal to present levels. The largest system is that of Norfolk, with 
a capacity of 80 MGD. Norfolk provides water to all its customers and 
to all public system customers in Virginia Beach in addition to serving 
Chesapeake. 

Comparison of projected use levels for each system with its existing ca
pacity indicates when each can be expected to be in deficit. The results 
of this comparison are shown in Table 2. For Portsmouth, a surplus is 
expected to exist in that city through 2030. Based upon use projections 
in Chesapeake, the new 10-MGD facility will provide adequate supply 
until 1989. Th is analysis assumes that in 1989, Chesapeake will resume 
purchases of water from Norfolk and subsequently would connect to a 
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regional water system after the year 2000, at which time the capacity of 
the exist ing connecting water conduit from Norfolk would be exceeded 
by the deficit in the Chesapeake system . 

The most immediate problem will occur in the Norfolk system. Growth 
in the Virginia Beach-Norfolk area will result in a deficit in the Norfolk 
system by 1988. Shortly thereafter, Chesapeake will need water from 
the Norfolk system. Therefore, some action should be taken by the mid-
1980's to increase the region's water supply capacity, primarily because 
of increased demands that will fall upon the Norfolk system. 

IV. Alternative Solutions to Supply Problems 

Table 2 shows that, by the mid-1980's, action should be initiated to ad
dress the expected deficit in the Norfolk system. Four general strategies 
that might be taken are groundwater development, surface water devel
opment, transfer of surplus water from the Portsmouth system to the 
Norfolk system, and reduction in expected growth in demand. Ground
water and surface water development would have the potential to meet 
projected deficits through 2025. Demand reduction and connection of 
the systems would not, by themselves, meet projected deficits. However, 
when combined with groundwater and/or surface water, these strategies 
would reduce the necessary level of development of new water sources 
and/or delay their construction. These four general strategies have been 
combined into 12 possible water supply management alternatives capable 
of meeting future deficits (Table 3). Each of the four basic strategies, 
as well as combined strategies, is discussed separately below. 

A. Demand Reduction 

This strategy would encourage the installation of water-saving devices 
in residential buildings to reduce water use inside the home for bathing, 
cooling, and cleaning. 3 Such devices include faucet flow restrictors, low
flow showerheads, and low-flush toilets. Indeed, some action has already 
been taken in Virginia Beach to initiate this strategy. 

The demand reduction strategy evaluated in this study was modeled 
after one developed for the Washington Suburban Sanitary Commis
sion (WSSC) in the Maryland suburbs of Washington, D.C. The design, 
cost, and effectiveness of that program were assumed to be applicable 
to Southeastern Virginia. 4 The first component of the strategy would 
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be distribution of low-cost water-saving devices to households in the 
area, followed by an education program to encourage installation of the 
devices. Because the installation and continued use of the devices cannot 
be assured, the expected reductions in water use for existing homes 
would be no greater than 5 percent.5 

The potentia I for reducing water use is far greater in new homes. 6 As the 
second component of the strategy, water-use efficiency requirements 
for appliances, bath fixtures, and plumbing design would be incorporated 
in building codes. Use of such devices can be expected to reduce water 
use in new homes by 25 percent. For purposes of this analysis, homes 
built prior to and including 1988 are considered existing homes because 
they will be in use at the time the Norfolk system begins to experience 
supply shortages. Homes built after 1988 are considered new homes in 
which these devices may be included in original construction. The year 
1988 was chosen as the time in which new homes would incorporate 
these devices in construction because supply deficits are projected to 
begin then. 

Estimates were made of the number of homes to which demand reduc
tion would be applicable. Estimates of household numbers were derived 
by dividing household size estimates into projected population. Table 4 
shows the effect of demand reduction in new and existing homes on 
expected deficit levels over the planning period. 

B. Portsmouth-Norfolk Interconnection 

This strategy includes the construction of a 24-i~ch pipeline from the 
City of Portsmouth to the City of Norfolk to transport excess water 
from the Portsmouth system to Norfolk. A maximum of 8 MGD will be 
available to Norfolk in 1988, the year in which the present safe-yield of 
that system would be exceeded. Table 2 can be used to compare Ports
mouth's excess supply to Norfolk's deficit. Portsmouth will be able to 
meet the entire deficit in 1988. As the deficit increases, Portsmouth will 
be able to supply less; in 2025, only 3.5 MGD can be supplied. This de
crease is caused by an increase in the demand for water within Ports
mouth itself. A comparison of the quantity that Portsmouth is capable 
of supplying to that of Norfolk shows that the implementation of this 
strategy, used alone, is not sufficient to meet the increasing demands of 
the Norfolk system. Therefore, this alternative must be used in conjunc
tion with other strategies as components of a comprehensive plan. 
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C. Groundwater 

This strategy considers the development of a system of well fields and 
pipelines to supply groundwater to the Norfolk system. Despite the 
numerous available studies concerning the recoverable groundwater of 
this region, there remains some question about the potential of ground
water as a supply source. Most recently, an optimistic view has been re
ported by Geraghty and Miller, Inc., a consultant to SWSC, as indicated 
in the following quotation: 7 

A conservative estimate is that total withdrawals from the Lower 
Artesian Aquifer can be increased to 150 to 200 MGD [from the 
current 88 MG D] without exceeding the recharge capacity of the 
aquifer and without causing intolerable adverse impacts. 

If groundwater is the sole source of water supply, the total deficit of 61 
MG D would have to be met from this source. According to the Geraghty 
and Miller report, increasing withdrawal rates by this level above the 
existing pumping rates would be within the theoretical maximum rate 
for the region. However, further verification of the ability of the region's 
aquifer to supply water is essential prior to the actual development of 
the groundwater alternative. 

This analysis considered that groundwater could be made available by 
developing three separate well fields and pipeline systems in Suffolk and 
Isle of Wight County to the west of Norfolk. Constraints on the location 
of well field sites include the quantity of groundwater to be pumped 
and the quality of the water within the aquifer. The existing quality 
conditions of the aquifer eliminate locating well fields east of the western 
edge of Chesapeake, Virginia. In this area, fluoride and saline levels pro
hibit the withdrawal of large amounts of groundwater. Movement west
ward from this area results in an increase in both the quality and quan
tity of groundwater in the aquifer.a However, along with an increase in 
groundwater quality and quantity is an increase in the number of exist
ing high-capacity wells. The existence of these wells is a significant con
straint on the placement of additional high-yield wells if the potential 
for well interference is to be minimized. 

With these factors considered, location of three hypotehtical well fields 
was considered for this study. Well field 1 is located approximately 45 
miles west of Norfolk, well field 2 is approximately 50 miles northwest 
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of Norfolk, and well field 3 is 58 miles southwest of Norfolk. 

Design of these well fields and designation of their maximum yields had 
several factors in common. Each well within a particular well field would 
have a maximum capacity of 5 MGD. Spacing between wells in each 
field would be approximately 1h mile. In the drilling of each well, a depth 
of approximately 800 feet would be required. This depth is suggested 
by the distance drilled by the City of Norfolk for its wells. Finally, each 
well field was designed so that the water from each well would be piped 
to a central point for that well field and then transported to the Moores 
Bridges treatment plant in Norfolk. 

Well fields 1 and 2 were given the capacity to pump 25 MG D of ground
water. Well field 3 would supply the remaining quantities to meet the 
2025 deficit of 61 MGD, an additional amount of 11 MGD. 

D. Surface Water 

A large number of surface water development proposals have been made 
during the recent past. Table 5 lists surface water strategies that have 
been or are now being considered. It is beyond the scope of this report 
to assess each of the individual proposals in detail. Indeed, assessments 
of many of these alternatives are currently in progress by both local au
thorities and COE. Rather, the purposes of this paper can be served by 
selecting one of the alternative surface water sources as an illustration 
of the general strategy that employs surface water. 

Currently, the most favored surface supply source is a withdrawal from 
Lake Gaston in south-central Virginia. This proposal was endorsed by 
COE's Norfolk District in August 1978 and immediately afterward 
received support from the governor of Virginia. However, there has been 
opposition to the proposal from residents in the Lake Gaston area and 
public officials in North Carolina, and the COE study has not been offi
cially approved but has been extended to include further evaluation of 
alternatives. Notwithstanding the political opposition to the project and 
possible institutional impediments (which are discussed in later sections 
of this report), this proposal is used in subsequent discussions to repre
sent the class of water supply strategies that depend upon surface water. 
In no sense does the use of the Lake Gaston proposal for illustrative pur
poses constitute an endorsement of the plan. 
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The Lake Gaston alternative proposes construction of facilities for piping 
water from the Pea Hill Creek tributary of Lake Gaston to the Moores 
Bridges treatment plant in Norfolk. The COE preliminary plan proposes 
the construction of two separate pipelines, each including an intake and 
pumping station at Lake Gaston; a booster pumping station in the Frank
lin, Virginia, area; and approximately 110 miles of 48-inch pipe, with 
some portions above ground and other sections buried. Each pipe system 
would constitute an independent stage, each with a maximum pumping 
and transportation capacity of 35 MGD. From these two pipelines, 70 
MGD would be available to the area. 

E. Combined Strategies 

Either the ground or surface water strategy has the capacity to meet al I 
future deficits; in contrast, demand reduction or regional integration of 
systems must be combined with one or more other strategies over time. 
If the full range of alternative plans is to be evaluated, various combina
tions of strategies should be considered. Recall that the groundwater 
proposal is for 13 5-MGD wells within three separate well fields. There
fore, groundwater can be considered as a sole source when all 13 wells 
operate, or a subset of the wells may be combined with other alterna
tives. Similarly, the Lake Gaston proposal can be considered a sole source, 
or one of the two 35-MGD pumping stations and transmission lines may 
be combined with other strategies to meet the expected deficit. The pos
sible combinations of strategies into alternative plans are displayed in 
Table 3. 

The individual stra.tegies within each of the 12 alternative plans in Table 
3 would be implemented at different times. The dates when particular 
strategies would be implemented were determined by examining the 
expected deficit pattern and ensuring that the system capacity was ade
quately expanded to meet the deficit. For each alternative plan, the strat
egies were sequenced by a lowest-cost-first rule, which will result in the 
lowest present value of costs for the combination of strategies in each 
plan. Table 6 shows the · sequence of strategies within each alternative, 
referred to as the stage of the alternative. Also shown are the amount of 
water and source for each stage and the year of implementation. 

V. Costs Analyses of the Alternative Strategies 

Costs for demand reduction, system connection, groundwater, and Lake 
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Gaston proposals were all estimated in 1980 dollars. Costs included both 
construction and operation/maintenance costs. In addition, groundwater 
costs were expanded to include potential damages to existing well owners 
that may arise from increased pumping. Based upon the scheduling of 
strategies shown in Table 6, a time pattern of costs for each strategy was 
developed. To place the varied cost streams on a common time basis for 
comparison, all present value costs were discounted to 1980 using a 7 
percent discount rate. The present value of costs represents the neces
sary cash-in-hand in 1980 to pay for any given alternative, presuming 
that all unexpended funds would be invested at 7 percent interest until 
needed for implementation of the specific strategy called for in the sched
ule shown in Table 6. 

All costs are in real 1980 dollars, independent of when the cost is incurred. 
For example, a strategy of demand management would delay the need 
for Lake Gaston water into the future. Still, the cost of the Gaston diver
sion at that future date is entered into the calculation after being dis
counted to its equivalent 1980 value. A question may be raised concern
ing the desirability of delaying costly capital expenditures during an era 
of rising construction costs. The relevant question is whether the ability 
of society to pay for such construction will increase at a rate at least as 
great as the rate of increase in the costs of construction. If ability to pay 
increases with costs, the real price of construction does not, in fact, 
change over time. If the ability to pay does not keep pace with construc
tion costs, delay of costly capital expenditures is less justified. 

To determine the relative rate of change, the change in construction costs 
and change in abi I ity to pay were examined over the period 1970-1979. 
During this period, the construction cost index rose from 1385 to 3003, 
a 227 percent increase.9 The change in ability of society of pay for such 
cost increases can be measured by the change in nominal Gross National 
Product (GNP). GNP during the period rose from $982.4 billion to 
$2,368.8 billion, a 241 percent increase. 10 By this measure, ability to pay 
kept pace with construction costs. Indeed, the growth in gross state 
product for Virginia during the period rose faster than GNP, meaning 
that Virginians were better able than the nation to pay for rising con
struction costs. While it is not possible to predict with certainty whether 
these trends will continue, the evidence of the past 10 years suggests that 
real construction costs have remained stable. Therefore, the approach 
involving delay of construction costs appears valid. 
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A. Demand Reduction Costs 

Demand reduction costs are of two types. For existing homes, the cost 
includes public purchase and free distribution to households of low-cost 
shower-flow restrictors and toilet-tank inserts. Continuing costs must be 
incurred for an education program to encourage installation and use of 
these water-saving devices. Based upon WSSC experience, costs of $1.43 
per household for the year of installation and $0.27 per household for 
each subsequent year have been accepted for use. 

New homes would have more effective but more costly water-saving 
devices. The estimates for new homes are $13.00 for installation, $0.27 
per year for maintenance, with replacement costs of $7.00 every fifteenth 
year and $6.00 ever twenty-fifth year. 

B. Portsmouth-Norfolk Interconnection Costs 

The cost of this alternative is for constructing and operating a pipeline 
between Portsmouth and Norfolk. No estimates of this cost were avail
able; therefore, estimates had to be made specifically for this study. This 
task was simplified by the availability of a computer program obtained 
from the Virginia Water Resources Research Center (VWR RC) at Vir
ginia Tech. This program, "Water Pipeline Computer Program," was 
initially designed by John C. Starnes of SWCB in December 1969. The 
program was revised in April 1973 by B. R. Tunford of SWCB and again 
in December 1976 by VWR RC to compensate for increased costs of 
construction and maintenance. Costs were again revised in this study to 
1980 values using a construction cost index. 

Given the maximum volume of flow needed (in this case, 8 MGD), the 
program calcu I ates total annual costs of water transmission; costs per 
thousand gallons; total construction costs; annual power costs; and the 
most economical pipe diameter for a range of flows. Costs were estimated 
for two amounts of pipeline burial: in one case, all of the line was above 
ground; in the second case, the line was buried for 50 percent of its 
length. 

C. Groundwater Costs 

No readily available estimates of groundwater costs exist for the area; 
therefore, cost estimates were made for purposes of this study. Costs 
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considered include well -field development costs, well -field operation and 
maintenance costs, groundwater transmission costs, and damages attrib
utable to well -field operation. 

Well -Field Development Costs: The capital costs associated with well
field development vary with such factors as geologic formation, equip
ment use, and geographic location. An estimation model (developed by 
Forste) that recognizes these sources of variation was used to estimate 
capital costs of well construction. 11 Forste's model was estimated from 
historical data using multiple regression techniques where cost and 
physical data are evaluated to predict the capital cost of construction of 
wells. 

The capital cost of well construction includes (1) costs of drilling the 
well, (2) costs of screens and pumps, (3) well development costs, (4) costs 
of constructing well and pump houses, (5) costs of making test runs in 
the initial attempts to determine well depths and locations, and (6) engi 
neering and contingency cost factors. 

Factors that affect construction costs include { 1) number of wells that 
will be used in the particular well field being considered, (2) capacity of 
each well within a well field, (3) costs of the pipeline connecting each 
well within a field, and (4) type of geologic formations in the region. 

Forste's model was used for estimating costs of the hypothetical well 
fields of this study. Wells were developed with a capacity of 5 MGD. 
Geologic formations were considered to be coastal plain deposits. The 
capital costs derived from the model were in 1973 dollars and were con
verted to 1980 dollars using a construction cost index. 

Well -Field Operation and Maintenance Costs: Once well fields are con
structed and pumping water, costs will be incurred that vary with the 
amount of water pumped. These variable costs include both operation 
and maintenance. Operation costs include the cost of electricity needed 
to pump the groundwater through the half mile of pipeline to the central 
distribution line. This cost was obtained from the pipeline cost estima
tion model. Costs of maintenance and operation of a wel I and its equip
ment include overhaul of pumps, repair of pipelines, and replacement 
parts. The cities of Norfolk and Chesapeake provided information on 
the operation of well systems presently in use. This information was used 
to develop maintenance and operation cost estimates for the proposed 
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wells. Cost estimates for pump and pipe maintenance were derived from 
the pipeline cost model. 

Groundwater Transmission Costs: For each well field, individual wells 
were connected to a larger transmission I ine capable of carrying the 
maximum production of the field to the Moores Bridges treatment plant. 
The construction costs and operation costs of this line were estimated 
with the pipeline model. 

One question which arises is the extent to which transmission lines would 
be buried. Above-ground placement would significantly reduce capital 
investment. Valid arguments such as aesthetics or protection from 
weather may be presented that wou Id support various amounts of under
ground placement: zero percent and 50 percent. The cost of these two 
approaches differs significantly; therefore, the two cost results are re
ported whenever appropriate. 

Damage Costs: Increased groundwater withdrawal may resu It in damage 
to the production potential of existing wells. These damages must be 
considered as a cost of groundwater development. Geraghty and Miller, 
I nc.12 state that the domestic wel I systems with the sh al lower wel I depths 
would most likely be affected by decreases in the upper water-table level; 
therefore, damage costs are estimated for domestic well owners only. 
For this study, the cost of this damage is measured as the expenditure 
required to regain a water supply. This expenditure has been taken as 
the cost for damaged well owners to drill new wells to depths sufficient 
to again allow use of the aquifer system. 

The estimated costs for well drilling were obtained from a 1978 survey 
by the National Water Well Association (NWWA) .13 A drilling diameter 
of 6 inches involves a per-foot drilling cost of $7.05. A drilling depth of 
350 feet was established for each new well drilled, making the cost of 
drilling a single well $2,467.50. 

Ideally, determination of damage would be based upon the numbers and 
locations of the domestic well systems. Currently available information 
lists only the numbers of people in each Virginia county and city on 
domestic well systems. These data, coupled with information regarding 
the average number of users per well system, will permit an estimate of 
the number of private well systems in use. From this information, an 
estimate of the number of domestic well systems in the Southeastern 
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Virginia Groundwater Management Area can be made. These estimates 
are shown in Table 1. 

Estimates of total damages for groundwater development depend upon 
knowing how many of the well systems shown in Table 7 would be 
affected by groundwater development. This situation is complicated by 
the fact that many individual water supply wells use aquifers at least 
partially isolated hydrologically from those iri which large public water 
supply wells would be completed. Information regarding the impact of 
the proposed pumping on existing private wells is not available, requir
ing generalized estimation of damages. The most extreme assumption 
that could be made is that all well systems would need to be redrilled 
if the proposed groundwater development occurs. This gives a damage 
cost estimate that is the maximum damage likely to occur. Total dam
age costs under this extreme assumption are $35,887 ,320 ( 14,544 well 
systems at $2,467 .50 per system). 

D. Costs for Surface Water from Lake Gaston 

COE has conducted preliminary analyses of the costs of the Lake Gaston 
diversion. These costs were used in this study to represent the cost of 
surface water development. COE's cost estimates were in 1977 dollars 
and have been converted to 1980 dollars using a construction cost index. 
Estimates provided by COE did not indicate the proportion of the pipe
line miles which would be underground. Table 8 shows the reported 
1977 costs. 

VI. Cost Comparisons 

The various approaches to plan development have different implementa
tion schedules (Table 6); as a result, the time pattern of costs varies 
among alternatives. These different patterns of expenditures were placed 
on a common time base by calculating the present value of the cost 
stream implied by the scheduling of the strategies within each alternative. 
A discount rate of 7 percent was used to put all costs in present-value 
terms. 

Tables 9 and 10 rank the alternatives from lowest to highest costs in 
terms of present value; however, the costs do not include estimates of 
damage from groundwater development. Since no precise estimates of 
damage costs could be made, these costs will be considered separately. 
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Table 9 shows the ranking of alternatives when 50 percent of the pipe
line is buried. Table 10 shows the ranking when one of the pipelines is 
buried. The cost of the groundwater alternative is highly sensitive to 
the extent that the pipeline is buried. With 50 percent of the line buried, 
present-value costs are $149,327 ,000, and groundwater is the most 
expensive alternative. With none of the line buried, costs fall to 
$44,876,000, and groundwater is the fourth least costly alternative. 
In general, alternatives that include groundwater become more favor
able with a reduction in underground placement of the transmission 
lines. Thus, further consideration needs to be given to the routing of 
such lines if the groundwater alternative receives further consideration 
in future planning. 

Because all alternatives meet the same objective of balancing system 
capacity with demand, differences in costs represent the benefits (as 
cost savings) of choosing a lower-cost alternative over a higher-cost one. 
Tables 11 and 12 can be used to identify the benefits of choosing one 
alternative over another. Table 11 is for the alternatives that have trans
mission lines buried over 50 percent of their length, while Table 12 is 
for the case where none of the line is buried. To use Tables 11 and 12, 
select an alternative along the left column. Reading across the row gives 
the cost saving of choosing that alternative over the alternative identified 
by the column heading above each table entry. A negative number indi
cates that costs would be increased if the alternative selected were 
chosen over the alternative listed in the corresponding column heading. 

The number of comparisons possible with these tables is large. To focus 
the discussion, the benefits of demand reduction, system interconnec
tion, and groundwater development are evaluated separately using the 
resu Its shown in Tables 11 and 12. 

A. Benefits of Demand Reduction 

The benefits of the demand-reduction program are listed in Table 13. 
The first column lists alternative plans without demand reduction. The 
second column shows these alternatives with demand reduction. The 
resulting cost savings are reported in dollar terms for the two assump
tions concerning pipeline burial. Also shown in parentheses are the cost 
savings as a percent of the cost of the plan without demand reduction. 
The results show that, for any alternative plan without demand reduc
tion, significant benefits can be realized from adding demand reduction. 
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B. Benefits of System Interconnection 

The benefits of system interconnection are listed in Table 14. The first 
column lists alternative plans without system interconnection, while the 
second column shows the alternatives with system interconnection. Cost 
savings associated with addition of system interconnection are shown in 
dollar terms and as a percent of the cost of the plan without system 
interconnection. The results show that, for any alternative plan without 
system interconnection, significant benefits can be realized from adding 
system interconnection to the plan. The size of these benefit estimates 
indicates the value to Norfolk of utilizing Portsmouth's surplus water 
and therefore provides one measure of appropriate compensation levels. 

C. Benefits of Groundwater Development 

The benefits of groundwater development are shown in Table 15. The 
first column lists alternative plans without groundwater, and the second 
column lists comparable alternatives with groundwater. The cost savings 
are reported in dollar terms; where savings are positive, dollar savings as 
a percent of the plan's cost without groundwater are shown. The results 
show that significant savings can be realized when none of the transmis
sion line is buried. When 50 percent of the line is buried, the inclusion 
of groundwater development often increases costs. 

However, groundwater development may result in damage costs to exist
ing well owners. If this occurs and compensation payments to redrill 
wells must be made, the costs of redrilling existing wells must be con
sidered as part of the cost of groundwater development. The present 
value of the damage cost estimates discussed earlier is shown in Table 
15. The present values of costs differ because of differences in times of 
damage occurrence. Recall that these are maximum expected damages 
based upon the unlikely situation that all existing domestic well systems 
will need to be redrilled if any additional groundwater pumping occurs. 
Even with this extreme assumption, the benefits of groundwater devel
opment exceed damage costs when none of the line is buried. Consider
ation of maximum damage costs reduces groundwater benefits to zero 
or results in a net loss for the case where 50 percent of the line is buried. 
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VI I. A Review of Institutional Obstacles 
to Selected Water Supply Strategies 

Al I of the water supply strategies discussed in th is section can be imple
mented only if there are no insurmountable institutional impediments. 
The extent to which institutional obstacles exist may well be a more sig
nificant factor than cost in determining the final mix of strategies which 
are adopted. Previous sections of this report have given a detailed review 
of institutional factors affecting water supply in three general areas: 
organizational forms for provision of water supply, water rights, and 
administrative approvals. This section is a synopsis of these institutional 
factors as they relate to the specific alternatives discussed above. Certain 
institutional constraints such as health regulation affect al I the strategies 
while constraints are unique to specific strategies. 

A. Institutional Issues Affecting Demand Management 

Efforts to reduce water use will be subject to the fewest institutional 
barriers of all the possible strategies. Existing organizations in the area
SEPSA and the local water authorities-have the authority to impelement 
the education program described in this study. Through their ability to 
set building codes, local governments in the area could modify plumbing 
requirements for new construction. In fact, such action has already been 
taken in some of the localities. Such code changes could be made uni
form across the region by coordinating such changes through SEPSA 
on a voluntary basis. 

There are no water rights issues that would be raised by a demand reduc
tion program in the area. However, depending upon the nature of the 
program, some administrative approvals from the state may be needed. 
Authority of V DH would be applicable to assure that any reductions in 
water use that might be instituted would not endanger public health. 
Also, if demand reduction were to be encouraged by modifying the water 
price structure, SCC's authority with respect to public utilities regula
tion would be applicable; however, sec authority with respect to water 
pricing does not apply to counties and municipalities. 

B. Institutional Issues Affecting System Interconnection 

There appear to be no water rights or administrative permitting issues 
unique to this strategy. Organizationally, enabling legislation provides 
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adequate authority for formation of agreements among the localities 
for transfer of water. In addition, the existence of SEPSA could be 
viewed as a factor that could facilitate such negotiation. 

C. Institutional Issues Affecting Groundwater Development 

Unlike the two previous options, groundwater development involves sig
nificant institutional obstacles. In addition to the shared constraints such 
as VDH and SCC regulation, groundwater development is subject to state 
administrative approvals and water rights constraints. The area of this 
study has been designated under GWA as a groundwater management 
area. Under this act, nonexempted groundwater development cannot 
proceed until SWCB grants a groundwater use permit. However, under 
current interpretation, municipal water supply systems are exempt from 
this permit requirement. Consideration is being given to modifying this 
exemption to require municipalities to get such a permit prior to ground
water development. 

The relationship of GWA to common law groundwater rights is unclear. 
Since municipalities are currently exempt from GWA, the common law 
may still apply. Of special importance is the provision of the reasonable 
use groundwater doctrine (which the Virginia Supreme Court apparently 
favors) that water cannot be exported from the land where it is pumped 
for use elsewhere. This principle is a potentially important impediment 
to movement of groundwater for purposes of municipal water supply. 

Water rights issues associated with additional groundwater development 
also have interstate dimensions. Aquifers underlying Southeastern Vir
ginia continue into North Carolina, and pumping in Virginia can adversely 
affect groundwater availability in North Carolina. Thus, the potential 
exists for legal proceedings to be initiated in federal court, either in the 
form of an action in the U.S. Supreme Court between the two states or 
an action in federal district court between individual water users if juris
dictional requirements are satisfied. 

Groundwater development involving transport across local political 
boundaries is also constrained by requirements for local approvals. Al
though certain direct requirements for approval are limited to surface 
water supply facilities, some appear broad enough to encompass ground
water development. In addition, other local constraints such as zoning 
ordinances may be applicable to such facilities. Development of ground-
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water as a regional solution to the water supply problems of Southeastern 
Virginia may be facilitated by the existence of SEPSA. This regional 
body has potential to assist in negotiation of agreements among its 
member political subdivisions necessary to implementation of regional 
solutions. However, SEPSA has no authority to impose such solutions 
against the wishes of the individual localities and cannot affect other 
institutional barriers to groundwater development such as administrative 
permitting requirements and water rights constraints. 

D. Institutional '1 ssues Affecting Surface Water Development 

The cost analysis developed earlier in th is section considered only the 
Lake Gaston diversion proposal. However, as is shown in Table 5, there 
are at least 10 separate surface water alternatives that have been, or are 
being, considered. These include transfers from the Roanoke River sys
tem (including the Lake Gaston proposal), transfer from the Appomat
tox Riv er, transfers from the James River above Richmond, and develop
ments of the Chowan system (including alternatives on the Blackwater 
and Nottoway rivers and Assamoosick Swamp). The City of Chesapeake 
has already developed a system using the Northwest River. 

All the surface water proposals seek to transfer water from outside the 
region into the area; therefore, all the proposed alternatives can raise 
legal issues with respect to interbasin transfer. To the extent that riparian 
rights holders in the area of origin can substantiate damage claims asso
ciated with such transfer, the courts are I ikely to make the water supply 
developer accountable since such transfer is not a valid riparian use. It is 
also possible that the courts could prohibit such transfer by injunction, 
but remedies generally are limited to damages where a need for addi
tional public water supply is perceived. Transfers from the Roanoke and 
Chowan river systems are further complicated by the interstate aspects 
of such development. Water users in North Carolina or, alternatively, the 
state of North Carolina as their representative, could take action against 
such transfers in federal court. The water rights issues associated with 
withdrawals from the James and Appomattox rivers present their own 
unique circumstances. The City of Richmond has established water rights 
in the James, and ARWA has claimed rights to the waters in the Appo
mattox River. As a resu It, implementation of proposals to take water 
from the James or Appomattox would necessitate negotiations with 
those parties or, alternatively, the willingness to contest the existing 
legal claims. 
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Administrative approval for surface water proposals would involve fed
eral, state, and local governments. Each proposal would likely require a 
permit from COE under section 404 of CWA. In reviewing such a permit 
application, the requirements of federal laws such as NEPA and FWCA 
would need to be considered. In addition, because Lake Gaston is a Vir
ginia Electric and Power Company hydroelectric project licensed by 
FERC, approval by that agency would also be required for transfer from 
that impoundment. 

Surface water development may also require several approvals at the 
state level. In add it ion to VD H and SCC authority, project construc
tion would require water quality certification by SWCB under section 
401 of CWA as a condition for issuance of any required federal permit. 
To the extent that water quality conditions in North Carolina are ad
versely affected, issuance of federal permits is also conditional on satis
factory resolution of such problems under the 401 certification process. 
Federal perm its generally are less I ikely to be issued where another state 
is opposed. Should facil"ities for water supply development be proposed 
for location within North Carolina (a condition not considered in this 
report), all that state's administrative constraints on water development 
projects wou Id apply. 

Under Virginia law, surface water development is explicitly made subject 
to local controls where located outside the boundaries of the owner. The 
required approval is subject to judicial review, however. Other local con
trols such as zoning ordinances may also apply to facility development. 

SEPSA has the potential to facilitate development of surface water sup
plies. Although this regional body cannot mitigate such constraints as 
those presented by the water rights issue, it can facilitate negotiation 
among its member jurisdictions. In addition, SEPSA has the potential 
to facilitate negotiations with other possible areas of supply through its 
capacity to serve as a regional representative of the southeastern area. 

VI 11. Implications of Comparisons of Options 

Substantial cost savings can be realized from a modest demand-reduction 
program. There appears to be little reason why such a program should 
not be widely applied. Indeed, Virginia Beach has already initiated efforts 
toward this end. Of course, there may be limits on the extent to which 
demand reduction is justified, and the results of this study for a relatively 
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modest program should not be extrapolated to programs that result in 
more severe restrictions on growth in water demand. 

System interconnection also offers cost savings for the region. The pri
mary obstacle to this strategy lies in the political impediments to nego
tiating the terms by which the Norfolk system could secure water from 
the Portsmouth system. Issues at stake would be the level of payment 
Norfolk would be willing and able to make to Portsmouth, the length 
of term for the agreements, the maximum quantities that could be trans
ferred, and the allocation of system supplies during drought periods. It is 
not possible to make specific recommendations on these issues; however, 
the potential cost savings from system interconnection would appear to 
justify consideration of this action. 

Neither demand reduction nor system interconnection alone can meet 
the long-term water supply needs of the area. Therefore, either ground 
or surface water sources will need to be developed in addition to demand 
reduction and system interconnection. However, ground and surface 
water development are subject to significant institutional impediments. 

These results, however, do suggest some general points about the ground
water alternative. First, there can be substantial savings from including 
groundwater among the feasible set of choices. The size of such savings 
will be sensitive to the amount of transmission line placed underground 
and the amount of compensation necessary to satisfy damage claims of 
adversely affected well owners. 

Because of potential institutional obstacles to full development of either 
ground or surface water, consideration might be given to those alterna
tives that combine these strategies and therefore reduce the water needed 
from each source. Those alternatives shown in Table 6 that combine 
groundwater with surface water show that production from either source 
in these approaches would be about half of the total deficit. The cost 
analyses also show that this combination is often less costly than develop
ing only one source. 

Finally, it should be stressed that there is no consensus about the ade
quacy of the groundwater resource. Efforts to acquire the necessary 
information and resolve uncertainty involve significant costs. In addition, 
there is no guarantee that such investigations will produce positive re
sults. North Carolina's concerns over additional development of inter-
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state aquifers must also be considered. Nevertheless, the magnitude of 
the potential savings from additional groundwater development may 
provide an incentive for renewed attention of this resource. 

IX. Footnotes 

1. The following discussion takes a regional perspective on the problem. 
For a discussion of how this perspective may differ for a single city 
within the planning area, see: J. M. Anthony and R. L. Green, "Inno
vation in Water Resource Planning at Virginia Beach, Virginia." Paper 
presented at ASCE Specialty Conference on Water Systems, February 
1979. Available from the authors at Wiley and Wilson, Inc., Lynch
burg, Virginia. 

2. U.S. Army Corps of Engineers, Norfolk District Water Supply Study 
for Southside Hampton Roads, Record of Public Meeting, June 12, 
1978. 

3. Demand reduction refers only to inside water use by residential 
homes. Reductions in lawn watering and car washing were not con
sidered, although these strategies have been effective during recent 
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SUMMARY AND CONCLUSION 

I. The Problem and Potential Solutions 

Recent droughts have focused attention on the fact that water demand 
in the area south of Hampton Roads exceeds the current delivery capacity 
of the area's water supply systems during abnormally dry periods. This 
situation has necessitated the initiation of water-use restrictions during 
drought events and resulted in efforts to expand the available water sup
ply through development of new sources. 

Several options have been identified as management approaches for 
resolving these water problems. A primary alternative considered as a 
long-range solution is the importation of water from outside the region; 
a leading proposal involves transferring water from Lake Gaston on the 
Roanoke River. Acquisition of water from A RWA is another means of 
acquiring water from outside the area, although the water would origi
nate in the same major river basin that is part of the area to be supplied. 

A second general option consists of additional development of local 
supplies. Although some amount of additional surface water develop
ment is possible locally, groundwater constitutes the most important 
component of local supplies within much of the coastal plain area. After 
a period in which the potential for additional groundwater development 
in the area of need was viewed as limited, a renewed interest in this source 
of supply has surfaced, at least as a short-run solution. Related to the 
additional development of local water supplies is the possibility of im
proved management of supply available from existing facilities. A pri
mary example in this area is coordination of public water system delivery 
capacity to facilitate better utilization of water surpluses that exist in 
parts of the region at particular times during the year. 

A third general alternative is demand management. Such actions tradi
tionally have been viewed as emergency measures to be implemented 
during limited periods of time, but they have potential for incorporation 
into the water supply management program on a continuous basis. 

Some combination of these alternatives implemented in phases will be 
the least-cost course of action to alleviate Southeastern Virginia's water 
supply problems. Choice of the most desirable approach should involve 
a carefu I analysis of costs produced by various combinations and sequenc-
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ing of the several actions that are technically feasible. Although no com
prehensive plan of th is type has been generally accepted with in the region, 
such a phased, multiple-strategy approach is evolving. Water-demand 
reducing strategies have been implemented by changes in plumbing codes 
in certain area municipalities. Also, small-scale groundwater development 
has been initiated, although with some interjurisdictional conflict. How
ever, the absence of a specific plan makes the approach a piecemeal one 
that may not produce the least-cost solution for the region. 

The existence of interjurisdictional conflict indicate.s the significance of 
institutional factors as a constraint on implementing a least-cost solution 
to the long-range water supply problems of Southeastern Virginia. Devel
opment and implementation of water supply plans are subject to a com
plex institutional framework that closely circumscribes the decision
making process. This complexity is a result, in large part, ofthe inherent 
tendency of water supply development activities to produce perceptions 
of adverse consequences. The close relationship of water supply to pub
lic health and other aspects of the public interest also contributes to in
situtional complexity. As a result, existing institutions significantly con
strain water supply operations and serve as a basic determinant of the 
feasibility of any given proposal. 

Although all water development plans are subject to institutional con
straints, the extensiveness of restrictions varies with the particular devel
opment activities included. For example, groundwater develoment proj
ects generally will be subject to fewer constraints than will surface water 
projects because of the wider range of uses to which surface water is 
suitable. Opposition to interbasin transfer of surface water often includes 
consideration of impacts on recreation and environmental conditions in 
the basin of origin, concerns generally absent in the case of 9roundwater 
development. Of course, groundwater development can become subject 
to additional constraints in cases such as the situation where surface 
water supplies are impacted by pumping from wells. Projects that cross 
political boundaries generally will be subject to greater constraints than 
similar projects not crossing such boundaries. Where state boundaries are 
involved, major constraints exist. Significant constraints can also affect 
transfer of water across local political boundaries. Water development 
plans likely to face the highest level of restrictions are those that com
bine significant constraints from several sources. For example, develop
ment of surface water involving transfer between political entities usually 
will be subject to the maximum level of institutional constraints. 
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11. Existing Institutional Framework 
for Water Supply Management in Virginia 

The institutional structure for water supply management in Virginia is 
characterized by a lack of centralized authority, with local government 
having the primary role in planning, financing, and implementing water 
supply projects. Although water supply facility planning has largely been 
the responsibility of local government, generally through the use of con
sultants, the other levels of government have been involved to some 
extent. For example, the federal government, primarily through the pro
grams of COE, has been engaged in several water supply studies involving 
the Commonwealth. State government has also been involved to some 
extent, but until the recent resurgence of interest in water supply prob
lems, this activity generally has proceeded at a low level. 1 

Financing is another area where local governments bear the primary 
burden, although some have received assistance from other levels of 
government. Of greatest significance in this regard have been federal aid 
programs;2 however, such programs do not appear to constitute a sig
nificant factor in resolving current water supply problems of Southeast
ern Virginia. The government of the Commonwealth has not developed 
financial assistance programs for local governmental water supply opera
tions. Actual construction of water supply projects has remained a local 
responsibility. Where municipal water supply storage is included in fed
eral multiple-purpose reservoir projects, the cost of such storage remains 
a local responsibility. 3 Apart from this possible provision of storage, fed
eral agencies have no authority to construct water supply facilities that 
may be identified through federal planning studies. At the state level of 
government, direct participation by the Commonwealth in the construc
tion of water supply facilities has not occurred. 

This low level of state activity regarding water supply development has 
also been typical of the state regulatory presence in the area of water
use controls. Aside from legislatively created controls over health aspects 
of public water supply, customer relations, and construction of certain 
water management facilities,4 the state has taken the relatively passive 
approach of leaving water-use decisions to be resolved with in the frame
work of common law rights developed by the courts. The basic right to 
withdraw and use water is essentially beyond direct state control. In the 
case of surface water supplies, water-use conflicts continue to be resolved 
by judicial application of the riparian doctrine. Where groundwater is 
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involved , GWA 5 establishes state controls over certain uses within desig
nated management areas, but public suppliers are largely exempted under 
an Attorney General 's interpretation of the legislation .6 Thus, the legis
lative and administrative branches of state government do not play a sig
nificant role in the water allocation process at present. 

This low level of state activity in water supply management, together 
with the corresponding granting of substantial autonomy to local govern
ment in th is area , is a central institutional factor relating to resolution 
of current water supply problems in Southeastern Virginia . Planning and 
development of water supply projects by the local level of government 
are significantly affected by the limited geographic scope and manage
ment perspective of local government bodies. Political boundaries often 
do not coincide with the boundaries of hydrologic units, and develop
ment with in one jurisdiction can have significant impacts on other juris
dictions. Project construction outside the jurisdiction of the owner often 
is the only physically feasible water supply alternative. Therefore, nego
tiation among the. affected parties concerning interjurisdictional water 
supply management is essential to any local solution. It is significant 
that Virginia en ab I ing legislation for local water supply operations grants 
broad authority for interjurisdictional cooperation . However, the success 
of such cooperation to date in providing long-range_ solutions to water 
supply problems in the southeastern area has been limited. 

Because of interjurisdictional problems, the existence of a regional organ
ization (SEPSA) 7 is a significant institutional factor with respect to water 
management in Southeastern Virginia. Such an agency has the potential 
to facilitate negotiation by reducing the complexities and costs associated 
with interjurisdictional transactions. Since SEPSA's jurisdiction includes 
areas of considerable diversity both in terms of water supply and demand, 
one test of its effectiveness is the degree of success in negotiating intra
regional solutions to water supply shortages. Based on performance to 
date, this success has not been substantial. Conflict among the independ
ent governments within the area involving matters of water supply has 
been more obvious than has agreement. SEPSA has been most effective 
in unifying its member localites when proposing the development of 
water supplies from outside the region. 

A basic weakness often attributed8 to the special -district approach to 
provision of such public services as water supply (SEPSA is an example) 
is the isolation of district management from the citizens within its juris-
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diction. Management officials generally are not elected and are outside 
the mainstream of the general operation of local government. Such man
agers therefore have no constituency comparable to that of elected 
officials within local governments. This isolation is likely to adversely 
affect the ability of the district to develop support for coordination 
among political subdivisions. Thus, the special-district approach pre
sents inherent limitations on the effectuation of regional resource man
agement programs, although it does provide a regional perspective for 
viewing such problems. 

Another impediment affecting the ability of special districts such as 
SEPSA or the localities themselves to negotiate settlements to water 
supply conflicts traditionally has been the absence of an exchange proc
ess for water in the natural state. The party in need of additional supply 
generally has vievyed water as a free good to be taken without payment 
except for costs associated with construction of facilities. Water law has 
constrained such action where the water has already been put to use but 
generally has not provided a mechanism for compensation where only 
surplus water was taken. Under this approach, a natural tendency exists 
for citizens and governing bodies in the area where water originates to 
oppose development by an outside party since nothing generally is to 
be received in return. 

111. Changes in Water Management Institutions 

Recent recognition of the limitations inherent in the existing decision
making framework has resulted in attempts to modify institutional 
arrangements to facilitate the water management process. One change 
already in evidence is an increase in state authority and activity in the 
area of water supply planning. Applicable legislation has been rewritten 
to provide for increased state planning and a program of planning assist
ance to local government, including facilitation of intergovernmental 
cooperation.9 This new activity has been preceded by a period of relative 
inattention by the state to water supply planning. One result is that in
formation regarding existing and future water demand and supply and 
alternatives for water management are limited and scattered among sever
al separate and uncoordinated local studies. This information deficiency 
itself can be a significant impediment to a successful negotiation process. 
Thus, the increased attention to planning can be an important develop
ment in the state's water resources management program if the state 
program is successfully implemented. 
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State government has initiated attampts to facilitate negotiation among 
local governments in Southeastern Virginia as a means of expanding 
water supply in some localities. Recent proposals originating in the Gov
ernor's Office and subsequently encompassed in an interim water supply 
plan for Southeastern Virginia by SWCB endorse compensation payments 
as a central factor to promote interjurisdictional water supply develop
ment.10 The compensation concept adds a new dimension to such negotia
tions and may enhance the prospects for successful negotiated solutions. 

State reliance on this ad hoc compensation proposal as a potential solu
tion to the short-term water supply problems in the southeastern area 
of the state emphasizes the current limited role of the state as a direct 
participant in water-supply decision making. Since the state does not 
currently control water use for public supply purposes, 11 a direct mech
anism through which the compensation principle can be implemented 
does not exist. In addition, the absence of an institutionalized forum 
for negotiating compensation issues significantly increases the difficulties 
and complexities associated with such transactions. 

This difficulty of reaching negotiated solutions to interjurisdictional 
water supply problems calls for further reevaluation of the state role. 
This process has been initiated through the work of SWSC. Alternative 
institutional arrangements to those currently existing identified by the 
commission differ significantly in scope and detail. 12 One option includes 
modification of the existing GWA to subject major municipal wells to 
the permit requirement of the act. The extension of GWA to municipal 
wells appears to be a significant need since expansion of municipal 
groundwater use is a major component of the SWCB plan for resolving 
short-term water supply problems of the southeastern area. A second 
option is the creation of a special state administrative procedure for 
resolving the legality of interjurisdictional transfers of water, including 
a process for determination of compensation to be paid to the area 
from which water is exported. Legislation in this area was given prelimi
nary consideration in the 1982 session of the General Assembly. How
ever, the complexities of the water transfer mechanism and the associated 
compensation issue have not been fully examined,1 3 and the potential 
for adoption of such measures is uncertain. The third major SWSC option 
is a more comprehensive approach which replaces the existing GWA and 
the riparian doctrine with a statewide water-use permitting program. Al 
though such a measure has been prepared, it apparently is not under 
active consideration at present. 

138 



If state government decides to assume greater responsibility for alloca
tion of water supply by adopting direct water-use controls and/or estab
lishing a formal institutional mechanism for interjurisdictional compen
sation, it will become necessary to modify existing enabling legislation 
through which localities exert influence on water supply development. 
These provisions include several requirements for consent applicable to 
interjurisdictional water facilities and land use controls that can be em
ployed to restrict or prohibit construction of facilities. 14 Such local con
straints are compatible with the philosophy of uncoordinated local con
trol over water development but generally are incompatible with an 
approach where state government exercises primary control. They are 
also likely to be incompatible with operation of an interjurisdictional 
compensation mechanism. Consideration should be given to land use 
and other local impacts of water project development within any state 
controls adopted; such incorporation wou Id constitute a more effective 
approach than attempting to maintain duplicative and possibly conflict
ing controls at the local level of government. 

Although the need for state control over water al location wi 11 be de
creased if negotiations to resolve current water supply problems in South
eastern Virginia are successful, history does not provide a basis for 
optimism regarding the outcome of such negotiation on a large scale. 
In fact, the evolution of institutions for natural resource management 
has involved a general trend of growth in state authority and a corre
sponding restriction in the powers of local government. This trend has 
not been as pronounced in Virginia as in certain other states, but its 
existence is indicated by the adoption in recent years of such legislation 
as the Virginia Wetlands Act15 and the Erosion and Sediment Control 
Act. 16 Greater involvement of state government in water supply manage
ment wou Id be consistent with developments in these other areas of nat
ural resource management having impacts of greater than local concern. 

In addition to effects within Virginia, creation of an expanded state role 
in water supply development would facilitate development and imple
mentation of effective interstate water management plans with North 
Carolina. Most of the alternatives for expanding water supply in the 
Tidewater area have a potential interstate effect. In fact, North Carolina 
has expressed concern about most of the proposed water supply develop
ments; thus, the need for coordination mechanisms is obvious. The exist
ing bistate committee 17 provides a potential framework for joint con
sideration of water supply issues. Effectiveness of this effort will depend 
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in large part on the ability of the negotiating parties to identify mutually 
advantageous solutions to water supply problems. This may require con
sideration of water supply problems within a context of broader issues 
of joint concern to the two states. Effectiveness will also depend on the 
ability of each state to control internal institutional deficiencies affect
ing water resource management. The existence of such problems within 
water management programs of the individual states will significantly 
reduce the potential for effective interstate action. 

It is likely that the identification of interstate and state institutional 
deficiencies as a result of current attempts to resolve water supply prob
lems in the southeastern area of Virginia will lead to some degree of insti
tutional reform. Joint consideration of the comparative costs of water 
supply alternatives and institutional obstacles to their implementation 
provides an opportunity to highlight costs associated with those insti
tutional obstacles that limit full consideration of all available water sup
ply management options. Where an institutional constraint results in the 
selection of an alternative more costly than another available alternative, 
the additional cost can be attributed to the institutional constraint. Costs 
identified in this manner can be compared to the benefits of the institu
tion involved, creating a basis for assessing the desirability of the particu
lar institution. Although institutional change may not always be possible 
and is a complex undertaking at best, such assessment should be an on
going aspect of the water supply planning process. Such changes initiated 
by current water supply problems in Southeastern Virginia may, in turn, 
contribute to the resolution of those problems. 

IV. Footnotes 

1. Water supply planning is discussed in "Institutional Framework for 
Public Water Supply Development" supra at n. 84. 

2. Federal aid programs are discussed in "Institutional Framework for 
Public Water Supply Development" supra at n. 65. 

3. See "Institutional Framework for Public Water Supply Develop
ment" supra at n. 7 5. 

4. This legislation is discussed in "Legislative and Administrative Con
straints Affecting Water Supply Development" supra at n. 121. 

5. See "Legislative and Administrative Constraints Affecting Water 
Supply Development" supra at n. 152. 

6. Id. at n. 176. 
7. Created under the Virginia Water and Sewer Authorities Act, which 
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is discussed in "Institutional Framework for Public Water Supply 
Development" supra at n. 46. 

8. For a general discussion of the problems associated with special dis
tricts in Virginia, see S. Makielski, Jr., "The Special District Problem 
in Virginia," 55 Va. Law Review 1182 {1969). 

9. See "Institutional Framework for Public Water Supply Develop
ment" supra at n. 89. 

10. Id. at n. 91. 
11. Common law concerning use of water for public supply purposes is 

discussed in "Water Rights Issues Affecting Public Water Supply 
Development." 

12. See "Report of the State Water Study Commission to the Governor 
and the General Assembly of Virginia" {Senate Document l\Jo. 15), 
1981. 

13. See L. A. Shabman and W. E. Cox, "A Proposal for a New Water 
Allocation Institution in Virginia." Paper presented at the confer
ence, "Land: Renewable Resources, Institutions, and Use," Blacks
burg, Virginia, January 20, 1982. 

14. See "Legislative and Administrative Constraints Affecting Water 
Supply Development" supra beginning at n. 219. 

15. Id. at n. 250. 
16. Erosion and Sediment Control Act, Va. Code Ann. sec. 21-89.1 et 

seq. { 1975 and Supp. 1982). 
17. See "Institutional Framework for Public Water Supply Develop

ment" supra at n. 101. 
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TABLE 2 
Average Daily Difference Between Capacity 

and Projected System Requirements (MGD) from 1988 to 2025 

Year Norfolk System* Portsmouth System 

1988 -0.54 +8.50 
1989 -2.32 +8.35 
1990 -4.20 +8.20 
1991 -6.00 +8.04 
1992 -7.70 +7.88 
1993 -9.50 +7.72 

1994 -11.20 +7.56 
1995 -13.60 +7.40 
1996 -14.80 +7.24 
1997 -16.50 +7.08 
1998 -18.30 +6.92 
1999 -20.00 +6.76 

2000 -21.80 +6.60 
2001 -23.40 +6.47 
2002 -24.90 +6.34 
2003 -26.50 +6.21 
2004 -28.00 +6.08 
2005 -29.60 +5.95 

2006 -31.20 +5.82 
2007 -32.70 +5.69 
2008 -34.30 +5.56 
2009 -35.90 +5.43 
2010 -37.40 +5.30 
2011 -39.00 +5.17 

2012 -40.60 +5.04 
2013 -42.20 +4.91 
2014 -43.80 +4.78 
2015 -45.30 +4.65 
2016 -46.90 +4.52 
2017 -48.50 +4.39 

2018 -50.10 +4.26 
2019 -51.60 +4.13 
2020 -53.20 +4.00 
2021 -54.80 +3.90 
2022 -56.40 +3.80 
2023 -58.00 +3.70 
2024 -59.60 +3.60 
2025 -61.00 +3.50 

*Chesapeake will require water from Norfolk's water system in 1988 because of its 
inability to provide its own supply beginning in this year. Virginia Beach receives all 
of its municipal water supplies from Norfolk. 
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TABLE 3 
Water Supply Management Alternatives 

1. Groundwater 

2. Surface Water 

3. Groundwater- Surface Water 

4. Demand Reduction - Groundwater 

5. Demand Reduction - Surface Water 

6. System Interconnection - Groundwater 

7. System Interconnection- Surface Water 

8. System Interconnection-Groundwater- Surface Water 

9. Demand Reduction-System Interconnection-Groundwater 

10. Demand Reduction-System Interconnection-Surface Water 

11. Demand Reduction-Groundwater-Surface Water 

12. Demand Reduction-System Interconnection-Groundwater-Surface Water 
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TABLE 4 
Deficit (MGD) With and Without Demand Reduction 

Regional Deficit With Regional Deficit Without 
Year Demand Reduction Demand Reduction 

1988 0 0.54 
1989 0 2.32 
1990 1.2 4.20 
1991 2.7 6.00 
1992 4.3 7.00 
1993 5.9 9.50 

1994 7.4 11.20 
1995 9.0 13.60 
1996 10.6 14.80 
1997 12.1 16.50 
1998 13.7 18.30 
1999 15.4 20.10 

2000 16.8 21.80 
2001 18.2 23.40 
2002 19.6 24.90 
2003 20.9 26.50 
2004 22.3 28.00 
2005 23.8 29.60 

2006 25.1 31.20 
2007 26.4 32.70 
2008 27.8 34.30 
2009 29.2 35.80 
2010 30.5 37.40 
2011 31.9 39.00 

2012 33.3 40.60 
2013 34.6 42.20 
2014 36.0 43.80 
2015 37.2 45.30 
2016 38.7 46.90 
2017 40.1 48.50 

2018 41.5 50.10 
2019 43.0 51.60 
2020 44.2 53.20 
2021 45.6 54.80 
2022 46.9 56.40 
2023 48.3 58.00 
2024 49.7 59.60 
2025 50.1 61.30 
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TABLE 5 
Surface Water Alternatives 

1. Roanoke River withdrawal below Roanoke Rapids Dam 

2. Roanoke Rapids Reservoir 

3. Lake Gaston 

4. John H. Kerr Reservoir 

5. Chowan River 

6. James River above Richmond 

7. Blackwater River and Nottoway River impoundments 

8. Appomattox River 

9. Northwest River 

10. Assamoosick Swamp impoundment 
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TABLE 6 
Scheduling of Alternative Water Supply Management Plans 

Stage Activity 

Groundwater 
I Construct well field 1 
II Construct well field 2 
Ill Construct well field 3 

Lake Gaston 
I Construct transmission line from Pea Hill Creek 
11 Construct transmission line from Pea Hill Creek 

Groundwater-Lake Gaston 
I Construct well field 1 
11 Construct transmission line from Pea Hill Creek 

Demand Reduction-Groundwater 
I Demand reduction program 
11 Construct well field 1 
111 Construct well field 2 

Demand Reduction-Lake Gaston 
I Demand reduction program 
11 Construct transmission line from Pea Hill Creek 
Ill Construct transmission line from Pea Hill Creek 

Portsmouth-Norfolk Interconnection-Groundwater 
I Construct transmission line 
11 Construct well field 1 
111 Construct well field 2 
IV Construct well field 3 

Portsmouth-Norfolk Interconnection-Lake Gaston 
I Construct transmission line 
11 Construct transmission line from Pea Hill Creek 
II I Construct transmission line from Pea Hill Creek 

Capacity 

25 MGD 
25 MGD 
11 MGD 

35 MGD 
35 MGD 

25 MGD 
35 MGD 

25 MGD 
25 MGD 

35 MGD 
35 MGD 

variable 
25 MGD 
25 MGD 

OMGD 

variable 
35 MGD 
35 MGD 

Portsmouth-Norfolk Interconnection-Groundwater-Lake Gaston 

Year of 
Operation 

1988 
2003 
2019 

1988 
2009 

1988 
2003 

1988 
1990 
2007 

1988 
1990 
2014 

1988 
1993 
2007 
2021 

1988 
1993 
2012 

I Construct transmission line variable 1988 
II Construct well field 1 25 MGD 1993 
111 Construct transmission line from Pea Hill Creek 35 MGD 2006 

(continued) 
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TAB LE 6 (continued) 

Stage Activity Capacity 
Year of 

Operation 

Demand Reduction-Portsmouth-Norfolk Interconnection-Groundwater 
I Demand reduction program 1988 
11 Construct transmission line variable 1990 
111 Construct well field 1 25 MG D 1995 
IV Construct well field 2 22 MGD 2006 

Demand Reduction-Portsmouth-Norfolk Interconnection-Groundwater
Lake Gaston 
I Demand reduction program 1988 
11 Construct transmission line variable 1990 
Ill Construct transmission line from Pea Hill Creek 35 MGD 1995 
IV Construct transmission line from Pea Hill Creek 35 MGD 2017 

Demand Reduction-Groundwater-Lake Gaston 
I Demand reduction program 
II Construct well field 1 
111 Construct transmission line from Pea Hill Creek 

25 MGD 
35 MGD 

1988 
1990 
2007 

Demand Reduction-Portsmouth-Norfolk Connection-Groundwater-Lake Gaston 
I Demand reduction program 1988 
11 Construct transmission line variable 1990 
Ill Constructwellfield1 12MGD 1995 
IV Construct transmission line from Pea Hill Creek 35 MGD 2011 

TABLE 7 
Estimated Number of Private Well Systems by County 

County 

Southampton 
Isle of Wight 
Sussex 
Surry 

Prince George 
Greenville 
Dinwiddie 

*Data not available. 
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Number of 
Private Well Systems 

4,048 
4,496 
2,066 
1,362 

o* 
2,671 

o* 



TABLE 8 
Construction and Operation Costs 

for Lake Gaston Diversion (1977 Dollars)* 

Phase I: Construct transmission line and pump facilities 
Capital investment 
Operation and maintenance (annual) 

$129,631,000 
$389,000 

Phase 11: Construct second transmission line with enlarged pump facilities 
Capital investment $138,496,000 
Operation and maintenance (annual) $695,000 

Phase 111: Construct connector line to Chesapeake 
Capital investment $10,577,000 
Operation and maintenance (annual) $716,000 

*Source: U.S. Army Corps of Engineers, Norfolk District, Water Supply Study for 
Southside Hampton Roads, Record of Public Meeting, June 12, 1978. 
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Least-Cost 
Ranking 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
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TABLE 9 
Least-Cost Ranking of Water Supply Alternatives 

When Groundwater and Port$mouth-Norfolk 
Transmission Pipelines are 50 Percent Underground 

Alternative 

Demand reduction, Portsmouth-Norfolk 

Total Present Value 
Cost of Alternative 

interconnection, groundwater, and Lake Gaston $84,553,000 

Demand reduction, Portsmouth-Norfolk 
interconnection, and Lake Gaston $99,362,000 

Demand reduction, Portsmouth-Norfolk 
interconnection, and groundwater $99,573,000 

Demand reduction, groundwater, and 
Lake Gaston $103,736,000 

Portsmouth-Norfolk interconnection and 
Lake Gaston $112,633,000 

Demand reduction and Lake Gaston $113,376,000 

Portsmouth-Norfolk interconnection, 
groundwater, and Lake Gaston $116,634,000 

Lake Gaston $131,222,000 

Demand reduction and groundwater $131,854,000 

Groundwater and Lake Gaston $136,927 ,000 

Portsmouth-Norfolk interconnection and 
groundwater $138,090,000 

Groundwater $149,327,000 



Least-Cost 
Ranking 

2 

3 

TABLE 10 
Least-Cost Ranking of Water Supply Alternatives 

When Groundwater and Portsmouth-Norfolk 
Transmission Pipelines are Zero Percent Underground 

Alternative 

Demand reduction, Portsmouth-Norfolk 
interconnection, and groundwater 

Demand reduction and groundwater 

Portsmouth-Norfolk interconnection and 
groundwater 

Total Present Value 
Cost of Alternative 

$31, 114,000 

$37 ,969,000 

$38,313,000 

4 Groundwater $44,876,000 

5 Demand reduction, Portsmouth-Norfolk 
interconnection, groundwater, and Lake Gaston $46, 192,000 

6 Demand reduction, groundwater, and 
Lake Gaston $55,021,000 

7 Portsmouth-Norfolk interconnection, 
groundwater, and Lake Gaston $55,299,000 

8 Groundwater and Lake Gaston $64,917,000 

9 Demand reduction, Portsmouth-Norfolk 
interconnection, and Lake Gaston $89,015,000 

10 Portsmouth-Norfolk interconnection and 
Lake Gaston $102,286,000 

11 Demand reduction and Lake Gaston $113,376,000 

12 Lake Gaston $131,222,000 
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TABLE 13 
Benefits of Demand Reduction ($000's) 

Plan Plan Cost Savings- Cost Savings-
Without With 50 Percent Zero Percent 

Demand Reduction Demand Reduction Underground Underground 

GW* DR-GW +17473 (12)t +6907 (15) 
LG DR-LG +17846(14) +17846 (14) 
GW-LG DR-GW-LG +33191 (24) +9896 (15) 

PN-GW DR-PN-GW +38517 (28) +7199 (19) 
PN-LG DR-PN-LG +13271 (12) +13271 (13) 
PN-GW-LG DR-PN-GW-LG +32081 (28) +9107 (16) 

*GW =groundwater; DR= demand reduction; LG= Lake Gaston; PN =Portsmouth
Norfolk. 

tNumber in parentheses is cost savings as a percent of the cost of the plan without 
demand reduction. 

TABLE14 
Benefits of System Interconnection ($000's) 

Plan Without Plan With 
Portsmouth-Norfolk Portsmouth-Norfolk Cost Savings- Cost Savings-

Interconnection Interconnection 50 Percent Zero Percent 

GW* PN-GW +11237 (8)t +6563 (15) 
LG PN-LG +28936 (22) +28936 (22) 
GW-LG PN-GW-LG +15220 (11) +9618 (15) 

DR-GW DR-PN-GW +38517 (29) +6855 (18) 
DR-LG DR-PN-LG +14014 (12) +24361 (21) 
DR-GW-LG DR-PN-GW-LG +19183 (18.5) +8829 (16) 

*GW =groundwater; DR =demand reduction; LG= Lake Gaston; PN =Portsmouth
Norfolk. 

tNumber in parentheses is cost savings as a percent of the cost of the plan without 
Portsmouth-Norfolk interconnection. 
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