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Introduction 
The drought of summer 1977 emphasized the potential 
impact of  water supply problems facing southeastern 
Virginia in the future.  However, long before last 
summer, numerous local, state, and federal planning 
activities were underway to assess future water 
demands and to propose alternative solutions to 
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meeting those demands. As a contribution to this 
planning and decisionmaking process, a study was 
undertaken at Virginia Tech to assess the institutional 
impediments to implementation of the various proposed 
solutions and to document the costs of alternative 
solutions. Detailed findings will be available before 
mid-1978. This abbreviated preliminary report 
suggests that two limited-capacity water sources are 
potentially feasible interim water supply alternatives 
and should be considered in the planning process 
along with other alternatives for the region. 
 
Background 
Several municipalitles In southeastern Virginia have 
experienced rapidly increasing populations, and, as a 
result, substantial increases in wateruse. Projected 
water use levels suggest that the region's existing 
sources of raw water will be inadequate within the 
decade. This situation, coupled with the absence of 
large freshwater river systems and the apparent 
appropriation of much of the area's ground water, has 
led communities to look beyond the area for additional 
raw water sources. The cities of Norfolk, Portsmouth, 
Virginia Beach, Chesapeake, Franklin, and Suffolk, 
and the counties of Isle of Wight and Southampton 
have formed the Southeastern Public Service Authority 
(SPSA) to engage in a cooperative effort in that 
search. SPSA presently is awaiting the 
recommendations of an area water supply study by the 
Army Corps of Engineers (COE) which will be 
completed in 1978. That study has examined 12 
alternative supply sources and tentatively has nar-
rowed the choices to five, which will be studied in 
greater detail. Those alternatives include: 
 

(1) Withdrawal from the Roanoke River below the 
Roanoke Rapids Dam in North Carolina 
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(2)  Withdrawal from the Virginia side of Lake 
Gaston (on the Roanoke River);  

 
(3)  A system of impoundments on the Blackwater 

River, combined with withdrawal from the 
Nottoway River; 

 
(4) Purchase of treated water from the Appomattox 

River Water Authority and subsequent 
construction of Lake Genito on the Appomattox 
River; and 

 
(5) Withdrawal fromthe Chowan River in North 

Carolina. 
 
Each of these alternatives would be capable of 
providing quantities of water sufficient to prevent water 
shortages, underall but extreme drought conditions, 
through 2030.1 
 
These are expensive alternatives designed to meet 
water supply needs over the long run. Their 
implementation is likely to be slow because they involve 
a number of unresolved institutional and environmental 
issues. On the other hand, finding interim solutions to 
delay implementation of the costly COE alternatives 
could lead to significant economies during any specific 
planning period. 
 
Given these considerations, this study analyzed two 
interim sources of water: (1) interconnecting the 
Portsmouth and Norfolk water systems in order to make 
use of the surplus water capacity in the Portsmouth 
water system, and (2) establishing a system of deep 
wells within the southeastern region that would provide 
an additional 10 million gallons per day (MGD).2 
Neither of these sources is sufficient to meet the 
long-term needs of the municipalities. However, 
because they postpone more costly investment, they 
result in cost savings. 
 
In the following discussion, the basis for this conclusion 
is examined.  First, projections of water needs used in 
the analysis are presented. This is followed by a 
discussion of how the interim, limited capacity 
alternatives can be employed in conjunction with the 
COE alternatives, and what cost savings would ensue. 
A final section examines potential obstacles, principally 
institutional, that must be overcome before 
implementation of either interim alternative is possible. 
 
Projected Consumption 
Projecting water supply needs for the southeastern 
Virginia region is complicated by uncertainty regarding 
the development of local sources by several area 
communities. The City of Suffolk now receives water  
 

from Portsmouth. Suffolk has, however, developed 
ground water sources with a capacity of 10 MGD 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.3 
The City of Franklin, and those areas of Southampton 
and Isle of Wight Counties which are now or are 
expected to be served by public water systems, have 
available ground water sources to meet projected 
growth4 Therefore,the future water needs of all these 
areas likely will be met through the development of 
local supplies.  
 
It is, therefore, the future water needs in the Cities of 
Portsmouth' Norfolk, Virginia Beach, and Chesapeake 
which are relevant to the determination of the shortfalls 
to be eliminated by additional sources of water. Water 
use in these municipalities has been projected by the 
COE on the basis of population projections provided by 
the Southeastern Virginia Planning District Commission 
(SVPDC), past trends in per capita consumption, and 
estimates of the proportion of population to be 
provided public water service.  These COE projections 
were employed in the present study to calcu late futu 
re water system shortfalls for each of the cities except 
Chesapeake. 
 
The Department of Public Utilities of Chesapeake has 
prepared its own water use projections that are 
approximately 15 percent less than those of the 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 recent analysis of 
the rate of increase in population served,5 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. 
 

System Capacity, Shortfalls, and 
Sequencing of Alternatives 

To determine when expansions of existing water 
sources will become necessary, the water use pro-
jections for the areas shown in Table 1 must be 
compared to the capacities of the systems serving 
those areas. By early 1979, three separate systems will 
serve the four jurisdictions shown in Table 1.  The 
Portsmouth system has a capacity of 27.5 MGD and 
provides water to Portsmouth as well as providing 
approximately 2 MGD to Chesapeake. To supplement 
this 2 MGD received from Portsmouth, Chesapeake 
also currently receives water from Norfolk. However, 
Chesapeake has a 10 MGD capacity system scheduled 
for operation in early 1979. At that time, purchases 
from Norfolk will cease, while 
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TABLE 1 
Projected Average Daily Use (Million Gallons) and Projected Populations (in Parentheses) 

 
    City 1980 1990 2000 2010 2020 2030 
 Norfolk 46.6* 49.8 52.7 55.1 56.8 58.3 
  (291,000)t (293,000) (293,000) (293,000) (293,000) (293,000) 
 
 Virginia Beach 22.1 33.7 44.4 53.6 63.7 74.3 
  (249,000) (315,000) (359,000) (399,000) (444,000) (493,000) 
 
 Portsmouth 15.5 17.3 18.9 20.2 21.5 22.5 
  (115,000) (119,000) (122,000) (124,000) (127,000) (129,000) 
  
Cheasepeake 8.7 12.7 16.7 20.7 24.7 28.7 
  (112,000) (137,000) (155,000) (176,000) (197,000) (218,000) 
*Figures showing projected average daily use (million gallons) obtained from COE and Department of Public Utilities, City 
of Chesapeake. 
tFigures showing projected populations obtained from "Population and Employment Forecasts 1970-2000," RDR Report 
58, Southeastern Virginia Planning District Commission, September 9, 1976. 
 
 
 
 
those from Portsmouth are expected to remain 
approximately equal to present levels.6 The largest 
system is that of Norfolk, with a capacity of 80 MGD. 
Norfolk provides water to all its own customers and to 
all public system customers in Virginia Beach, as well 
as serving Chesapeake.  
 
Comparison of projected use levels for each system 
with its existing capacity indicateswhen each can be 
expected to be in deficit. For Portsmouth, the 
comparison indicates a surplus in that city through 
2030. lt is this surplus which provides the opportunity 
to meet interim water supply needs by transferring 
water from Portsmouth to Norfolk. Based upon use 
projections in Chesapeake, the new 10 MGD facility will 
prove adequate until 1989.  This analysis assumes that 
in 1989 Chesapeake will resume purchases of water 
from Norfolk, and subsequently would connect to a 
regional water system in year 2000, when the capacity 
of the connecting water conduit to Norfolk would be 
exceeded by the deficit in the Chesapeake system. 
 
The most immediate problem will occur in the Norfolk 
system. Even though it is projected that Norfolk's 
service to Chesapeake will terminate in 1979 and not 
resume until 1989, growth in the Virginia Beach-Norfolk 
area wil I resuIt 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, primari/y because of 
increased demands that will fall upon the Norfolk 
system. By then, one of the large scale COE 
 
 
 

alternatives should be implemented orsome interim 
solution found.   
 
In general, the COE alternatives include staged 
implementation of withdrawals from the Blackwater, 
Chowan, Roanoke, or Appomattox Rivers. The interim 
solutions suggested in this analysis include preceding 
any single COE alternative with a connection of the 
Portsmouth and Norfolk systems to utilize the surplus in 
the Portsmouth system, increased ground water 
withdrawals, or use of both the interconnection and 
ground water proposals. Any action, interim or 
long-term, must be initiated by 1988 and be followed by 
subsequent actions to insure adequate water supply 
through 2030. Table 2 shows the various time patterns 
for system expansion necessary to meet water needs 
through 2030 by use of the COE alternatives alone 
and in combination with the Portsmouth-Norfolk 
interconnection. Table 3 shows the pattern of 
expansion resulting when the Blackwater River 
impoundmentsare preceded by the ground water 
proposal alone and by both the Portsmouth-Norfolk 
interconnection and the ground water proposal.  
Delays in implementation of the other COE alternatives 
also would result from implementation of the ground 
water proposal, but are not shown. 
 
The transfer of water from Portsmouth to Norfolk would 
involve the use of the surplus capacity in the 
Portsmouth system to offset the initial shortfalls in the 
Norfolk system. The quantities transferred would 
increase until the total surplus within the Portsmouth 
system was utiIized. The transfer wouId 
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TABLE 2 

Scheduling of Alternatives to Meet Projected Requirements Through 2030 
 

Source   Current COE Proposal  Preceded by Portsmouth-Norfolk 
Connection 

Blackwater River 
Impoundments 

1988: Franklin Dam on the Blackwater River,  
30 MGD capacity 

1988: Connection of Portsmouth and Norfolk  
systems  

 2006: Pumping station on the Nottoway River, 
15 MGD capacity 

1993: Franklin Dam on the Blackwater River, 
30 MGD capacity 

 2019: Unity Dam on the Blackwater River,  
19 MGD capacity 

2009: Pumping station on the Nottoway River, 
15 MGD capacity 

   2023: Unity Dam on the Blackwater River,  
15 MGD capacity 
 

Chowan River 1988: 35 MGD capacity withdrawal from 
Chowan River 

1988: Connection of Portsmouth and Norfolk 
systems  

 2009: Increase capacity of withdrawal  
to 70 MGD 

1993: 35 MGD capacity withdrawal from  
Chowan River 

   2013: Increase capacity of withdrawal  
to 70 MGD 
 

Appomattox River 1988: Purchase of treated water from the 
Appomattox River Water Authority, 
35 MGD capacity 

1988: Connection of Portsmouth and Norfolk 
systems  

 2009: Lake Genito on the Appomattox River, 
35 MGD capacity 

1993: Purchase of treated water from the  
Appomattox River Water Authority, 
35 MGD capacity 

   2013: Lake Genito on the Appomattox River,  
35 MGD capacity 
 

Lake Gaston* 
(Roanoke River) 

1988: Withdrawal from Lake Gaston in Virginia, 
35 MGD capacity 

1988: Connection of Portsmouth and Norfolk  
systems  

 2009: Increase capacity of Lake Gaston 
withdrawal to 70 MGD capacity 

1993: Withdrawal from Lake Gaston in Virginia, 
35 MGD 

   2013: Increase capacity of Lake Gaston  
withdrawal to 70 MGD 

 
*The Roanoke Rapids withdrawal from the Roanoke River would involve similar scheduling. 

 
 
 
 
 
 

TABLE 3 
Staging of the Blackwater Alternative When Preceded by the Ground Water Proposal 
and by Both the Portsmouth-Norfolk Interconnection and the Ground Water Proposal 

 
 Preceded by Ground Water Proposal  Preceded by Portsmouth-Norfolk  

Interconnection and Ground Water Proposal 
1988: Ground water proposal,10 MGD capacity 1988: Connection of Portsmouth and Norfolk systems  

 
1994:  Franklin Dam on the Blackwater River, 

30 MGD capacity 
 

1993: Ground water proposal, 10 MGD capacity 

2013: Pumping station on the Nottoway River,  
19 MGD capacity 

1998: Franklin Dam on the Blackw ater River, 
30 MGD capacity 
 

2028: Unity Dam on the Blackwater River,  
15 MGD capacity 

2018: Pumping station on the Nottoway River, 
15 MGD capacity 

 
 
 



5 

be accomplished by construction of a pump station and a 
24-inch transmission line from the main Portsmouth pump 
station to the Moores Bridges water treatment plant in 
Norfolk. Estimated capital costs of this connection are 
$4,162,960. Operation and maintenance costs are 
estimated to be $50,000 per year with pumping costs 
estimated to be $0.045 per thousand gallons.7 

 
The ground water interim alternative proposes construction 
of four deep wells and related facilities for transfer of the 
water to existing treatment and distribution facilities. For 
purposes of analysis in this study, it was assumed that the 
welI field wouId be located a substantial distance from 
existing treatment facilities and that the water would be 
discharged into an existing surface reservoir prior to 
transport to the treatment facility.8 It was also assumed that 
separate facilities would be needed to transport the water 
from the reservoir to the treatment plant. Thus the specific 
facilities encompassed in the ground water proposal consist 
of the well field, two pumping stations, and 38 miles of 
24-inch transmission line.  The estimated capital cost of 
these facilities is $12,753,870. Operation and maintenance 
costs are estimated to be $110,000 per year, with pumping 
costs estimated at $0.084 per thousand gallons. Due to the 
underlying assumption with respect to needed facilities, 
these costs should representan upper limit for the costs of 
developing a 10 MGD ground water source. 
 

 
Cost Comparison of Alternatives 

The dates when particular elements of the interim 
alternatives would become operational were determined by 
examining projected water use as it relates to water system 
capacity in the relevant communities. To compare the costs 
of alternative solutions shown in Table 2, consideration 
must be given to capital needed in the year of 
implementation and annual operation, maintenance, and 
pumping costs through 2030. These costs are identical to 
COE cost estimates for the COE alternatives but were 
developed separately for the interconnection and ground 
water options. To reduce the annual costs to a common 
time basisforcomparison, they were discounted to 1986 at a 
6-3/8 percent discount rate.9 Costs are compared for the 
year 1986 since that is the year in which a choice among 
the alternatives must be made to allow sufficient time for 
implementation. The cost estimates represent the funds, at 
the 1977 price level, that would be necessary to have in 
hand in 1986 to pay for each alternative through 2030. Since 
all alternatives provide the same amount of water, 
differences in costs represent savings realized by choosing 
the lower-cost alternative  

Cost analysis results are presented in Tables 4 and 5. In 
Table 4 the various alternatives are ranked by cost, with the 
Chowan River source being the least costly. The cost 
savings realized by connecting the Portsmouth and Norfolk 
systems are as high as $33,874,870 when compared with 
immediate implementation of the Lake Gaston alternative. In 
Table 5, similar results are shown for the use of ground 
water. The analysis is shown only for the Blackwater River 
alternative; however, similar results would be obtained by 
preceding each of the other alternatives by the ground water 
option.  Preceding the Blackwater River alternative with de-
velopment of grou nd water resuIts in a $14,460,500 saving. 
If both the system interconnection and ground water use 
precede the Blackwater River alternative, $33,941,900 would 
be saved as compared with use of the Blackwater alone.10 

 
Issues Involved in Expanding the Alternatives 

Although substantial cost savingsare possible, institutional 
impediments also must be evaluated in considering the 
feasibility of these two interim water supply alternatives. The 
primary obstacle to the Portsmouth-Norfolk interconnection 
is the complexity of reaching a negotiated agreement 
consistent with the interests of the parties involved. Matters 
likely to be of particular concern in such negotiations 
include the term of the agreement, the extent 
to which water delivery is assured, and the rate of 
compensation for water transferred. However, the cost 
savings to be realized suggest that such negotia tion should 
be attempted. 
 
In the case of additional ground water pumping, the impact 
of the Virginia Ground Water Act of 197311 must be 
evaluated, since the region in question is included within the 
boundaries of the Southeastern Virginia Ground Water 
Management Area.12 The southeastern region was the first 
to be designated as a management area under the Act as a 
result of reductions in artesian pressures from industrial 
pumping. The designation means new wells for non -
exempted purposes are subject to state control and must 
be authorized by permit from the State Water Control Board. 
 
The basic consideration in issuance of a permit for a new 
well is the availability of unallocated water.  The underlying 
premise of the Act is that existing uses should be 
protected, and provision is made for new permits to be 
issued only where existing uses will not be affected 
adversely. State Water Control Board policy for 
implementation of this requirement is to prevent reduction of 
artesian water levels below the top of the principal artesian 
aquifer 
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TABLE 4 
Savings Through 2030 Associated with the Portsmouth-Norfolk Interconnection 

 
 
 

Alternative  

 
Cost of Alternative 

(Present Value in 1986) 

Cost of Alternative if  
Preceded by System Connection 

(Present Value in 1986) 

Net Savings Derived from  
Connection of Portsmouth 

and Norfolk Systems 
Chowan River 
 

$ 80,667,400 $ 62,130,730 $18,536,670 

Blackwater River 
 

101,784,200 78,951,300 22,832,900 

Appomattox River 
 

124,192,700 94,667,700 29,525,000 

Lake Gaston* 
(Roanoke River) 

136,084,100 102,209,230 33,874,870 

 
 
*The cost of a withdrawal from Lake Gaston would be approximately $1,000,000 less than the Roanoke River withdrawal below  
Roanoke Rapids Dam. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

TABLE 5 
Savings Through 2030 When the Blackwater River Impoundments are Preceded 

by (1) the Ground Water Proposal and (2) Both the Portsmouth-Norfolk 
Interconnection and the Ground Water Proposal 

 
 

Development Sequence  
Cost 

(Present Value in 1986) 
Savings* 

(Present Value in 1986) 
(1) Blackwater River impoundments alone 
 

$101,784,200 _ 

(1) G rou nd water proposal 
(2) Blackwater River impoundments 
 

 
87,323,700 

 
$14,460,500 

(1) Portsmouth-Norfolk interconnection 
(2) Ground water proposal 
(3) Blackwater River impoundments 

 
67,842,300 

 
33,941,900 

  
 

*Relative to implementation of the Blackwater River impoundments alone. 
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system in the designated management area, thus 
maintaining the physical capability of the system 
indefinitely. Since artesian pressures that once caused 
water to rise substantially above the top of the aquifer 
when penetrated by a well have been largely depleted at 
Franklin, dewatering at this location is the critical factor. 
 
To determine the likely impact of a proposed well, the 
State Water Control Board uses a computerized model to 
predict effects of the proposal on artesian pressures in the 
principal aqulfer system. The model is based on the 
assumption of a substantial degree of vertical and 
horizontal interconnection of the aquifer system's 
components throughout the designated management 
area. The effect of this assumption of complete 
interconnection of the principal aqulfer system is that the 
model will indicate additional drawdown at Franklin for new 
proposals throughout the region. Because drawdown at 
Franklinis a key determinant of whether new permits will 
be granted, the actual degree of interconnection within the 
aqulfer system merits further consideration. For example, 
it appears conceivable that additional information 
concerning the degree of vertical interconnection among 
the various components of the aquifer system may lead to 
identification of a zone from which additional withdrawals 
would have little effect at Franklin. To the extent that such 
possibilities exist, the existing management program may 
result in the unnecessary denial of new permits and loss 
of a potential source of supply. 
 
Another significant issue needing examination concerns 
whether the permit requirement would apply to wells used 
for public supplies. The Act itself is 
silent as to its applicability to public supplies. Specific 
exemptions include domestic use, agricultural use, 
and individual commercial and industrial uses not 
exceeding 50,00O gallons per day. The Attorney General 
of the Commonwealth has determined that public supply 
wells are exempt from the permit quirement,13 except in 
the case where single commercial and industrial uses 
exceeding 50,00O gallons per day are served. Thus public 
supply wells serving uses that individually are exempted 
from the permit requirement are themselves exempt, even 
though such wells may be of large capacity. Presently, 
many wells for public supply purposes are exempt from 
controls. For example, the City of Suffolk is currently 
installing a 10 MGD well system for public supply with a 
permit from the State Water Control Board. 
 
Wells that need not be authorized by the state permit 
program presumably still would be subject to control by 
common law ground water doctrines. The Virginia 
Supreme Court of Appeals has never explicitly 
declared its acceptance of any particular doctrine but 
appears to favor the reasonable use concept.14 Although 
this doctrine places few restrictions on use, it does 
generally prohibit export of water from the land where it is 
pumped if other ground water users are injured by such 
action. The state supreme court has never decided a case 

involving this issue, but a conflict between the City of 
Norfolk and Nansemond County (now the City of Suffolk) 
concerning Norfolk's wells located in the county reached a 
lower court in 1966.  The case was resolved tnrough an 
agreement15 between tne parties by which Norfolk 
established a fund for compensation of injured well 
owners, with the unused portion to go to the county. 
 

Conclusions 
This study clearly indicates that substantial savings can 
be achieved by postponing investment in relatively costly 
facilities such as those proposed by the Corps of 
Engineers' study. Relatively small increases In ground 
water use and/or utlilzation of currently available supplies 
through regional cooperation could delay the need for 
major investments. In this way, savings can be realized 
and projected regional water demands still can be met. 
 
But significant obstacles must be overcome to implement 
the interim solutions as outlined. With regard to a 
Portsmouth-Norfolk water system interconnection, the 
difficuIties of negotiating the necessary interjurisdictional 
agreements for construction of facilltles and transfer of 
water should not be underestimated. In the case of the 
ground water proposal, the primary impediment is the 
absence of adequate data concerning the ground water 
system.  Investigations to acquire the necessary 
information involve significant costs. In addition, there is 
no guarantee that such investigationswill produce positive 
results. Additional wells of significant capacity may not be 
feasible in the southeastern area. Nevertheless, the 
magnitude of the potential savings from both the ground 
water and interconnection proposals provides a 
substantial economic incentive forinitiation of the 
necessary studies and negotiations. 
  

Footnotes 
 
1. Department of the Army, Norfolk District, Corps of 

Engineers, "Announcement of the Third Public 
Meetingon the Water Supply Study for the Southside 
of Hampton Roads, Virginia" (November 21,1977). 

 
2. The feasibility and possible location of these wells are 

discussed atlaterpoints in the paper. 
 
3. There is also potential for the development of surface 

water sources in Suffolk with an additional capacity of 
10 to 20 MGD, further insuring self-sufficiency. 
(Suffolk City Manager's Office, August,1977). 

 
4. Department of Public Utilities, City of Franklin, 

Questionnaire of December, 1976; State Water Study 
Commission, Southeastern Virginia Subcommittee, 
Summary of Meeting of June 21,1977. 

 
5. Department of Public Utilities City of Chesapeake July 

1977. 
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6. It is possible that Chesapeake will receive the 
authority necessary to expand the 10 MGD facility to 
30 MGD.  This would eliminate the need for outside 
sources over the planning period; however, this was 
assumed not to occur for this analysis.  

 
7.  Details of how cost figures and other data presented 

in this section were compiled will be available in a 
forth coming publication from the Virginia Water 
Resources Research Center. All cost figures are 
preliminary estimations only and are based on 1977 
price levels. Details will be provided before publication 
upon request. 

 
8. The specific site used in this analysis is located in 

the northern portion of Isle of Wight County, with an 
intermediate discharge into Lake Prince.Selection 
was somewhat arbitrary. The primary criterion used 
was that the well field be located a substantial 
distance from Franklin Virginia, location of significant 

reductions in artesian pressures as a result of heavy 
industrial pumping. As discussed in a subsequent 
section of this paper, actual location of new wells in 
the southeastern region of Virginia requires 
consideration of legal constraints. Required permits 
for new wells encompassed by these constraints will 
not be granted in the absence of a determination that 
unallocated ground water exists. Use of the Isle of 
Wight site in this analysis does not imply physical or 
institutional feasibility of new welIs at this location, 
and other locations may be more suitable.The site is 
merely typical of the maximum transmission 
distances and other requirements for facilities that 
may be encountered in developing new ground water 
sources within SPSA's jurisdiction.  

 
Another potential ground water alternative not involving 
construction of new welis consists of re-allocation of 
supplies by transfer of water from existing to new 
users. In 

this situation, costs would include payments to the 
previous useraswell asinstallation of necessary 
pipeImes for transportmg the water to the new place 
of use. 
 

9. This interest rate was the standard federal rate for 
water project evaluation in fiscal year 1977 and was 
used by COE in evaluatmg its alternatives. 

 
10. This analysis of cost savings presumes that any 

inflationary increases in the cost of the COE 
alternatives will be offset by increases in personal and 
community income available to pay for the increased 
costs, thereby ailowing cost savings f rom delaying 
the I arge-scale alter natives through the interim 
solutions to be realized.  Actual savings may be 
reduced to the extent that construction-related prices 
increase at a faster rate than prices in general. 

 
11. Ground Water Act of 1973, Va.Code Ann., sec. 

62.1-4483 et seq. (Supp.1977). The Act may also be 

a factor with regard to a proposai for re-allocation of 
supplies. The Act does not specifically address the 
issue of transferability of ground water rights, thereby 
leaving the matter open to interpretation. 

 
12. A  January 27, 1975, order of the Virginia State Water 

Control Board designated the management area to 
include the counties of Prince George, Sussex, 
Southhampton, Surry, and Isle of Wight and the cities 
of Norfolk, Portsmoutn, Chesapeake, Virginia Beach, 
Suffolk, Hopewell, and Franklin. 

 
13. Letter from Andrew P. Miller, Attorney General of Vir-

ginia to Thomas R McNamara, Chairman, Virginia 
State Water Control Board January 8, 1976. 

 
14. Clinchfield Coal Corp. v. Compton, 148 Va. 437, 139 

S.E. 308 (1927). 
 
15. Agreement between the City of Norfolk and the 

County of Nansemond, April 1,1967. 
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