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ABSTRACT

Objectives of this study are three-fold: . (1) to demonstrate the -
need for regional water re;ourcevplanning in emerging urban areés;
(2) to examine how regional water resource planning can be realized
within the emerging organizational framework of Federal, State, regional,
and local planning; and (3) fo examine the process, substance, and
techniques of field level planning for regional water resourée systems.
An analysis of river basin planning and development as it has been
practiced in Nerth Carolina indicates that, while utilizing the ac-
cepted principles of a basin-wide planning and multiple-purpose
storage, the problems of urban areas and their linkages with river
basins have been largely ignored. This bias results from the tradi-
tional emphasis on national economic development in the formulation
of basin plans. On the other hand desigh of municipal water supply
and waste disposal systems have been largely single purpose, and
fractionated with respect fo the water resources, and opportunities
To achieve economies and resolve externalities through regional plan-
ning and management have been ignored. Recent initiatives by Federal
and State governments have created an organizational framework within
which deficiencies in these fTwo processes can be resolved. A water
resource planning model and a planning system that can operate within
this framework is suggested, but the fragile political basis upon
which that framework is founded requires that State and Federal
agencies must reinforce the process if it is to resolve the problems
of urbanizing regions.

The substance of regional water resource planning is examined
using a case study of the Piedmont Triad Region of North Carolina.




A field-level design process and digital computer simulation model
for the synthesis and evaluation of alternative regional systems

are illustrated within the context of the study areé.
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SUMMARY:, CONCLUSIONS, AND RECOMMENDATIONS

Following the national trend toward urbanization, North Carolina's popula=-
tion is exhibiting an increasing preference fo locate in urban areas. The urban
population is growing in both absolute numbers and relative fto the non-urban
population.  As fn other states, much of This urban growth is not concentrated
in isolated central cities but in urbanizing regions that consist of one or more
centrai c}Ties, their suburbs, and satellite towns and communities. This ten=-
dency has led to a somewhat unique pattern of urbanization in the North Carolina
Piedmont where numerous towns and cities with populations befween 20,000 and
60,000 are interspersed among several larger cities with populations ranging
from 100,000 to 250,000 to form a chain of closely spaced nuclei. Accompanying
this increase in urban population are increases in water consumption, rates
of waste discharge, and demands for water-based recreation. Local imbalances
between supply and demand have resulted or are anticipated. Urban development
is occurring in flood-prone areas and in watersheds used o collect public
water supplies. Linkages among urban clusters are becoming more intense as
are linkages between urban areas and river basin development projects. The
heightened awareness of environmental guality, with attendant legislation with
respect to pollution control and the impact of development on the environment,
has increased the cost to urban areas for water quality management and has
made necessary a more careful examination of propoéed developments and their
alternatives, including the more efficient use of existing resource developments.

In Chapter | several models of water resource planning in North Carolina
were examined with respect to their treatment of urban areas. Incliuded are .
analyses 'of developments by the private sector, Federal river basin planning

and development, municipal water supply and waste water disposal practice,
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comprehensive pollution abatement plans, and two experiments in regional
planning. From these analyses the following conclusions can be drawn:
(a) the private sector has played a quite limited role in meeting urban water
needs; (b) Federal river basin planning Has been focused primarily on large
scale projects for hydroelectric power and flood control; water supplies for
large municipalities have been included in several multiple purpose projects,
but these plans have been responsive fo the broad range of urban needs and in
several cases they have ignored important linkages with urban land use and
waste disposal; (c) municipal water supply and waste disposal practice, by
focusing on a narrow range of needs for individual municipalities, has ignored
opporfunities fo achieve economies through regional development and management
and has failed fo resolve externalities among urban areas; (d) comprehensive
pollution abatement plans, with their focus on treatment plant consTrucTioﬁ
at existing point sources, have ignored altfernative means of reducing waste
flows; economies that may arise through regional collection and disposal
systems, and the water quality impacts of non-point sources of waste; and
(e) experiments in voluntary regional water resource planning have enjoyed
litfle if any success. Although existing practice may have been adequate in
the past, and the limitations cited here should not be overstated, the emer-
gence of urbanizing regions demands a water resource planning system that is
more responsive to urban needs.

in Chapter 11, recent developments in legislation, organization, and
planning theory with respect fto water resources, environmental qualify, and
regional planning were examined to determine the environment within which a
watTer resource planning system that is more responsive to urbanizing regions

could be developed. A planning system was then ouTIfned as a dynamic feedback
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communiéafions“neTwork of State and Federal water planning agencies opefafing
at the national, state, and river basin scale, regionél planning agencies, and
municipalities. An analysis of that system led to +he.conclusion that the |
success of regional agencies would be largely dependent upon the authority
delegated Toyfhem by State and Federal agencies, guidelines énd Technical
assistance provided by the latter agencjes, and the willingness of Federal
and State agencies to adopt, with necessary modifications, the plaﬁs as devel-
oped by regional agenciés.

The substance of regional water resource planning was examined in Chapter
[l using North Carolina State Planning Région G, the Piedmont Triad Area, as
a case study. Spatial and temporal bounds for a regional water resource system
were explored, a range of urban water pfoblems were identified, and consider-
ation was given to those problems that could be addressed at the regional level.
Externalities between regional and river basin systems were identified as were
externalifies between the regional water and land use sectors. Legal and
political constraints on the regional water resource systems were discussed.

In Chapter 1V elements of the field-level design process were examined,
again using the Piedmont Triad as a case study. That process was viewed as
a strategic planning brocess involving a search for and an evaluation of alter-
nafiye regional designs for the purpose of organizing information upon which
decision-makers can make more refined value judgemeﬁTs with respect to the
objectives and criteria for deTaIIed project design. Digital computer simula-
tion models were developed as an aid in the search and testing of alternatives.

Several recommendations for improving the response of water resource
p|annihg.To urban needs flow from the analyses and suggestions offered in this

study. Because of the central role that the State must play in the .implementation



of a regional planning system, these recommendations are addressed primarily
To State Government.

I. The first recommendation is that the Sfate should fake steps to develop
or enhance policy-making procedgres and communication |inks fn a planning
system similar to the one outlined in this report. Specific recommenda-
tions include:

A. establishment of a State Water Resource Council to:

. analize and develop state-wide water resource policy with respect
to development and preservation of the quantity and quality of
water and related land resources of the State;

2. develop guidelines and criferia for river basin, regional, and
local water resource planning; and

3, examine alternative means for controlling rates at which water
is consumed and wastes are generated by the several sectors of
The economy; and

B. dévelop and maintain up=-to~date river basin plans that communicate

to the regions the environment within which regional planning can

be executed and that provide a basis for altering regional plans

as necessary.

In determining the represenfa+ion onh the proposed council and its location
within The overall decision=-making structure of State Government, at least
two criteria should be satisfied. First, the council must represent

the responsibilities and expertise in water and other environmental
resource systems of the Department of Natural and Economic Resources,

+the responsibilities and expertise of the Department of Administration

in state, regional, and urban planning; and the responsibilities and
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expertise of the State Board of Health. Second, the council should

operate within the decision-making structure of State Government, not

as an advisory council. Guidelines and criteria for river basin, regional,
and local planning should include guides as to: (1) relevant areal and
temporal bounds, components or purposes 1o be included in planning at

the several levels, and alternative means to be considered; (2) cohstraints;
and (3) procedures and selected paraméferS‘for'eValuaTion.

The second recommendation is that the State should develop technical
programs for regional planning.’ For reasons of efficiency, uniformity,

and a scarce resource of properly trained manpower, technical assistance

'should be provided by the State in such areas as:

A. organization of regional studies;

B. design of field surveys;

© Ci¢ ‘projection of need;

D. development of simulation models for water supply gnd water quality;
E. Te;hnojogy transfer.

The third recommendation is that the State should provide up-to-date
information for regional planning. Because fthe State is The repository
of ﬁuch of the basic data required for regional planning, data that is
either reported fto the State under its regulatory policies or gaTheEed
by cooperative programs with the Federal Government, it is the logical
level of government for processing data and extracting information from
the data. Specific daTa‘and information That should be maintained by
the State in readily accessible form, preferably in computer-readable
formats, are:

A. invenfories and operating characteristics of water supply and waste

Xi




D.

E.

disposal facilities;
estimates of water consumption and waste loads by standard classifi-

cations of households, commercial establishments, and industries (these

‘would serve State needs as well as provide a secondary data source

for preliminary analysis of regions);

estimates of rates at which pollutants are generated from non-point
sources where these sources are classified by a standard set of
categories;

hydroigic, hydraulic, and water quality characteristics of streams; and

generalized costs of facilities.

.- Finally, the State should develop an advisory service fo regional and

local agencies for the design and implementation of non-structural

techniques for controlling the rates of water consumption, rates at which

wastes are discharged, development within flood-prone areas, and development

within watersheds used to collect public water supplies.
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CHAPTER |

URBAN AREAS AND WATER RESOURCE PLANNING
| IN NORTH CAROLINA

CohTinued increaées‘in North Carolfna's popufafion, its increasing
Tendency Toblocafe in urban bfaces; fncreases in its disbosable income,
and its concern for the quallTy of the envxronmenf, combine To raise
the xmporTance of urban areas as a dlmen5|on in planning for develop—

ment and managemen+ of +he state's water resources. A recent analy5|s

(The Statewide Development Policy, N. C. Dept. of Adm., 1972) reveals
Tha+€37~§eréenf\of4+he five million people in the state reside in
only‘dé urban élusférs having popufa+ioné in exééés'of‘SO‘OOO while
half of the popula+|on have reS|dences in urban cenfers with aT least
15, OOO people Even +hough urbanrzaflon in North Carol|na is less -
than ThaT exper;enced in some other states and in the U.S. aé a whole,
the éheér cdhcen%réfidn'of hélf The pOpuIaT?on in urban areas haé

very sighifican%vimplicaTions for water resource planﬁing. Of added
signjficance is the spatial distribution of the population; ten of

the fﬁirfeén‘MOs+ pdpuloué counties In the sfafé, all wi+hkp§pu{a+fons
in excess 6% 85,600,.are located in the PiedmonTFCrescénT, a crescent-
shaped éﬁéin of‘ufban aréas éXTeﬁding from Raleigh, NéFTH Caroliha

o Grééhvillé; SoQTh Carolina; Those ten coun%ies,’éoﬁféfning‘lO
percenT of The state's land area, contains aporOXImaTer 30 percent

of The pOpulaT|on The IocaTlon of that population is par+|cu|ar!y
\mporTanf wnTh respect to fhe wa%er'resource; those counties lié in

upper regions of the state's principal riveflbasins.




The geographic area that prompted the initiation of this study
is an eight county region including the cities of Raleigh, Durham,
Burlington, Greensboro, High Point, Winston Salem, and smaller
satellite cities as shown in Figure |. In 1970 these counties had
a population of 1,171,000 or approximately one fourth 6f the North

Carolina total. vThey lie within The upper portions of several of the

principal river basins of the state in a physiographic region' known

as the Piedmont Province of fhe.SouThern AppaIachian Hightands. The -

rivers in these basins, including the Yadkin-Pee Dee, Roanoke, Cape

Fear, and Neuse, are typical of those along the South Atlantic slope,

having their origins along the eastern continental divide and flowing

in a southeasterly direction through the Piedmont and the Coastal Flain,
d?scharging into the coastal waters of the Atlantic Ocean as shown in
Figure.Z. It is this juxtaposition of urban demand centers and supplies
and an unresponsive water resource planning and development policy that
gives rise to much of the water problems faced by these urban areas
today .

Water resource problems encounTeréd by these urban areas are not
solely attributable to the sheer increase in the amount of water
required to serve the populace. As a consequence of increasing popu-
lation, land values have increased. Watersheds on which public water
supplies were developed, once characterized as rural, are subject to
intense pressure for residential and other developmenTé. Undeveloped
lands in flood plains are becoming increasingly valuable for development.

As a result, several of the existing supplies are endangered with
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respect to public health considerations; flood damage and hazards to
safety are increased, and acquisition of new sﬁpplies is becoming
more costly.

The urban resident, sharing in the nationwide increase in dis-
posable income, is willing to pay more for household uses of water,
including uses associated with lawn sprinkling, dishwashers, and
garbage disposals. |In pursuit of outdoor recreation, he is increas-
ingly demanding the development of publicly-owned outdoor recreation
opportunities to which he can have access. Much outdoor recreation
activity iS'waTer-bésed or on lands that are adjacent to water.

All of these factors have combined to create imbalances between
local demands for water based services and the supply of resources to
satisfy those demands. As a consequence,. these urban areas are having
to go to more distant and larger supplies, a process that creates strong
intferdependicies among neighboring cities vying for the same supply and
wiTh-non-urban purposes that could be served by those supplies.

Not the least of the problems arising from intensive use of land
for reisdential and industrial activities in the region is tThe control
of the quality of water in streams that drain the area. There are the
obvious problems of collecting, treating, and disposing of household
and industrial wastes in an area where the supply of water for the
dilution and transport of treated effluents is quite small during late
summer and early fall. But the water quality management task is not
limited To these difficulties; storm rundff is increasingly being

recognized as a highly significant source of pollution. During




rainstorms and ensuing runoffs substantial amounts of materials that
either accumulate on the land or are loosened by activities that
disturb the natural equiiibrium are Tranéporfed in+o-s+reams. [n some
cases these substances have potential adverse effects that are more
pronounced than those caused by effluents from waste treatment plants.

An additional facet of urbanization fo which water resource plan-
vning must address itself is the fact that urban areas in North Carolina,
as well as in other parts of the country, are becoming the home of dis-
advantaged and minority groups. Two aspects of this problem are of
significance in water resource planning. First, the opportfunity exists
to increase the level of water-based services accessible to That seg-
ment of the population, and second, the financial burden of paying for
additional 'supplies fo serve expanding urban regions should not be
borne by municipalities that encompass only The inner cities.

To make an efficient response fo the problems of these urban
clusters, the need exists, as demonstrated in this study, to integrate
and expand the substance of the two seemingly disparate modes for
current water resource planning and development, one whose focus is
on economically efficient development of river basins and the other
whose focus is on water supply and waste disposal for individual
urban areas. A rational approach for planning and management of the
state's water resources can no longer be based on the premise that
upstream tributaries are ample to supply the needs of upstream cities
and development of those resources rebresenfs no conflict with down-

stream development of main stems for other purposes; the approach




cannot be based on the premise that urban needs are incidental to
other purposes; neither can a rational approach be based on a policy
Thaf:encourages individual urban areas fo develop single-purpose
water supplies and dispose of wastes in the nearest water course.

The location of a very significant proportion of water based
demands In urban areas requires that in the planning process explicit
attention be given to the problems and opportunities that exist in
urban water resource management. Of particular importance are: (1)
opportunities to capture economies of scale in the development and
distribution of supplies, (2) externalities that exist both among urban
centers and between urban and non-urban purposes, (3) the need to
broaden both the objectives and means to supply urban needs, and (4)
the need fo place greater emphasis on both the spatial distribution of
water-oriented services and the distribution of services among income
groups. These aspects of urban water planning cannot be treated in-
cidently In-comprehensive river basin planning.. In some instances the
needs of urban areas are demonstrably in conflict with development of
rivers and their related lands for other purposes.

To make tThe water resource plannfng more responsive to urban needs
some policy and organizational changes have been initiated recently.
An examination of the evolution of.wafer resource planning procéss in
Nerth Carolina, particularly with regard to its treatment of urban
areas, may provide insight fnTo the need for change, a sense of
direction for needed changes, and the context within which recent

changes can be evaluated.




The fundamental problem in water resource system design is one
of choosing from a finite set of alternatives that course of action
which maximizes a weighted sum of benefits and costs To one or more
objectives Qf society. |f The goods and services produced by a water
resource system were subject to competitive bidding among individual
consumers in the absence of externalities or |inkages among them, then
the private market place wéuld provide an institutional setting in
which optimal social choices could be made through the infteractions of
supply and demand. However, because of inherent characteristics of
water resource systems, few, if any, of the goods and services produced
by these systems satisfy the conditions of optimalify in the private
market. Thus, The story of water resource planning and development
in North Carolina, as well as in most other places, is one of increas-
ing government intervention fo overcome the |imitations of the private

market.

THE PRIVATE SECTOR

Intensive use of the inland waters of North Carclina can be con-
veniently dated to the turn of the century. While public water supplies
and supplies of industrial waters and energy on small streams were
developed prior to that time, the first developmenT of a major water
resource in North Carolina was undertaken by the Fries Manufacturing
and Power Company of Winston Salem. In 1898 the company constructed
the ldols Dam on the Yadkin River to generate electricity for frans-
mission to Winston Salem, 13 |/2 miles away. This development ushered
in a decade of small public and private power companies through fhe

state (Perritt, Chap. 3).




Beginning in 1904 and 1908, two power companies, Southern (Duke)
and Carolina Power and Light, began fTo acquire many df the smaller
companies and fo invest in hajor developments in the Yadkin and
Catawba Rivers as well as on smaller streams. The first project of
major importance was the Blewett Falls reservoir on the lower Yadkin,
placed in opéraTion in 1911 by the Yadkin"Rivér Power Company, an
enterprise associated with CP&L from iTé inception and purchased by
CP&L’immediaTer after +hebBlewe++ Falls project was completed.
Subsequenfly,‘CP&L deQeloped the Norwood project (Lake Tillery) in
1929. Another company, The Téllassee waer Company, constructed three
hydroelectric projects on the Yadkin River over the period |919-1927,
including Narrows (Badin Lake) fn 1917, Yadkin Falls in. 1919, and High
Rock Tn 1927. All of these facilities remain in dperafion today.

Output from these projec+srwere not delivered fo the retail
market; It was used for aluminum produced and sold in bulk to retailers.

Southern Power Company, organized in North Carolina in’l905
around the year»old Catawba Power Company, entered into a major con-
struction prograh on the Catawba River in f921 with the initiation of
The Bridgewater (Lake James), Lookout Shoafs, Mountain lSiand, and |
Rhodhiss projects. Southern Power Company js presently knan as Duké
Power Companyr | ;

By 1925, eighty~-two percent of all water power developed‘in +he’
state, a fotal of 597,000 horsepower or 445,200 kilowatts, was generated
by Southern, CP&L, and Tallassee Power Companies (Saville, p. 5). In

addition, Southern and CP&L produced one third of all steam power



totaling 470,150 HP of which 53.5 percent was produced and consumed

by individual\manufacTuring units. At that time North Carolina ranked
fourth in the U. S. and second émdﬁg eastern states in the production
of water power.

Over Thé period |925—197C, the installed capacity of hydroelectric
generation facilities increased by 488 percent to a level of 2.2
million kilowatts. Of the approximate 1.7 million KW increase over
ThaT'peribd, approximately one fourth was developed By TVA in Western
Noffh Carolina; one fourth was developed by Duke Power Company on the
Catawba Rivér; the U. S. Army Corps of Engineers accounted for twelve
percent on the Roénoke Rfver, and Virginia Electric and Power Coﬁpany
accoﬁnfed for another sixteen percent with ifs developments on tThe
Roanoke. These developments, together with o+heé public and private
developments, have resulted in a present private to publié generating

capacity ratio of fwo=to-one (N. C. Water Plan; Chap. 19).

But, hydroelectric power Is decreasing in relative importance as
a source of energy; In 1920 11 accounted for'93 percenf of all sources,
but with fthe steadily increasing output of‘Thefmal energy, hydropower
accounts for only 23 pefcen+ today. O% course, the deve!opmen+ ot
thermal power, all of whiéh has been undertaken in the private sector,
has strong implications for water resource plahning, but these trends
raise very different kinds of questions than those of developing river
basins for purposes of economic efficiency.

While these hydroelectric power developments by the private sector

have been impressive and of considerable benefit to the economic growth




of the state, they represent almost all of the private sector involve-
ment in élanning and development of North Carolina's water resources
for the delivery of services fto the public. There have been very
substantial spillover effects of these projects on publié water supply,
recreation, flood control, and waTer”qualiTy management, most of which
have been beneficial. However, these services have been limited to
those areas of the State where development for .electrical energy have
been profitable, and the nature of these services have been |imited

to those that are either complementary to hydroelectric power or
supplied at relatively small marginal costs., ‘In other areas, the
privafeﬁsec+or has contributed relatively little fo the water economy
of North Carolina; in the study area, none of the urban areas have

received direct services from private water resource enterprises.

| MUNICIPAL WATER SUPPLY AND WASTE DL$POSAL

Aside from minor navigational improvements in the coastal water-
ways of the State, undertaken by The Federal gerrnmen# in The late
{9th Century, the earliest form of government inTervenTiQn in the
water resource sector of North Carolina was }he establishment of public
‘water supplies by municipalifies; The firsT significant impoundments
for that purpose were consTrucTed about 1920, although the provision
of water supplies from unregulated sfreams predates that Tfme; Within
the northern arc of the Piedmont Crescent, Winston-Salem constructed
an impoundment on Salem Creek, known as Salem Lake; Greensbofo’s‘firsT
impoundment was Lake Brandt, built in 1921 on Boursky Creek; High’PoinT

Lake, a reservoir on Deep River, was built in 1925; Stony Creek above




Burlingfon was first developed in 1927; Durham's Lake Michie was
built in 1923; and Raleigh first developed the Whitakker Mill supply
in 1918 (Frazier, 1970).

As these and other communities have grown, this pattern of
resource developments by local communities and special purpose sanitary
districts has continued to evolve toward the present arrangement of
major water supply developments as shown in Figure 3. A recent inven-
tory (Camp, Dresser, and McKee, 197]) of public water supply organi-
zations in a six~county area surrounding the Piedmont Triad Region
lists 24 separate municipalities and sanitary districts (fhis inven-
tory does not include privately owned water systems that are defined
as public water sYSTems by the State Board of Health if they serve
six or more residences). Planning and financing of water supply
systems developed by these organizations is their responsibility.
Approval must be obtained from the N. C. State Board of Héaf+h, the
N. C. Department of Water énd Air Resources, and the U. S. Army Corps
of Engineers, the latfer being required when local deve{opménfs are
of significance with respect to river basin plans.

The model Théf'has been followed in planning for these facilities
can be characterized as fof!ows:

(1) +helareal unit is demand oriented, limited to corpokafe”
boundaries and contiguous unincorporated developed areas and private
corporations, and includes only those pérTions of overlapping supply
systems that are potential sources of supply; and

(2) developments are predominantly single-purpose waTer_supply
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facilities; any uses for flood control, recreation, hydroelectric
power, and low flow augmentation have been incidentals; and

(3) investments have been primarily |imited fo revenue producing
services where costs can be recovered through billings Yo individual
cusTomeré.

Several important or potentially imporTénT consequences follow
from the use of that model. .First, potential economies of scale in
resource developmenf and management Throuéh cooperative arrangémenfs
among fTwo or more municipalities are .ignored. Secondly, the process
does not allow for resolufion éf externalities among several munici-
palities and private interests that may make demands on inter-
dependent segments of the same supply system; i.e., the process does
not provide for the orderly development, preservation, and allocation
of resources of fhe supply system. And, third, the probess does not
provide for resource development and management for non-revenue pro=-
ducing purposes for which economic efficfency and other benefits may
well exceed the costs incurred in the program; revenue-producing
services are exTended ohly to those outlying areas wheré the risk
that future revenues will not fully cover costs is not large.

Thus, whflé privafe corporations and local governments have con-
tributed heavily to THe economic development of the State and provided
an impressivé array of services to the citizenry, +he$e two instifutions
have shared ftwo common ‘| imitations: (1) services have been principally
limited to revenue-producing purposes in those areas where expected

revenues are likely to exceed costs, and (2) planning has been demand




oriented; planning for the orderly development of supply systems has
been Iimifedvfo those portions of the system that were promising
development opportunities. lh addition, locaIAgovernmenTS, acting
independén#iy, have not been able to capfure economies of scale in
resource developmenfs.

In summarizing the reascns why private and local goverhmenfsyhave
been limited In +Heik water resource management acfivifies, Craine
(p. 7 has poinfed to fiVe inherent properties of water resource
systems that inhibit efficient management through Those institutions.
Those pfoperTies are: (1) multiple use, (2) interdependencies in the
hydroiogic system, (3) regional disconformities, (4) scale economies,
and (5) natural monopoly and pricing. The concept of multiple use,
including both reuse and complementary uses for several purposes, is
a fundamental principle of water resourcebsysfem design and requires
that all uses and reuses be considered simultaneously. Single purpose
designs with incidental spillover effects is not likely to lead to the
most efficient system for public needs. As noted by one of the early
advocates of comprehensive water resource planning in North Carol}na,
Thorndiké Saville, the development of water power was strongly Tnter-
related with other purposes of development. He noted in 1925 that the
"availability of sufficient water fo meet all demands for power ...
is afforded by storage keservoifs to Supply the deficiency of dry
seasons. This factor is also related fto that of flood preven+ion and
navigation. The proper development and use of storage is all too

frequently negfec+ed in this State. It is a short-sighted policy




which allows first cost of flood rights to outweigh economic gain
from large storage. The benefits are so great in many ways that a
great deal of preliminary detailed study can be afforded."

Arguments that interdependencies in the hydrologic system cannot
" be ignored in system design, arguments that date back to the mid-
nineteenth century, have been so persuasive that fthe river basin has
been accepfed as the standard physical unit for comprehensive water
management. Recommendations to that effect were contained in the
?eporf of the Inland Waterways Commission in 1910. Sincé The early
1930's federal water resource planning practice has been based on that
concepf. While this principle has evolved primarily from planning for
river basin development, it has recently been reinforced in water
quality management programs (Fed. Register, July 2, [970 ) and is
closely akin fo the broader concern for environmental protection
because many natural systems are dependent upon the flow of mass and
energy throughout the river basin within which they are located.

But the principle That the river basin is the logical areal unift
for planning has been brought under attack, first in the arid West
and more recently in the East where, in several important cases, demand
regions are not coterminous with river basins and substantial social
benefits may be obtained by the exportaticn of water from one basin to
another. The criticism is not that river basin planning is based on
the wrong unit; rational planning for the orderly development and
management of supply units remains as a compel |l ing argument in favor

of basin wide planning. The criticism is that river basin planning




as it has been practiced fends to ignore Thevinfegrify‘of related
demand systems, and, in some cases, tends to bias the selection of
projects toward large scale control works that are neither the best

alternatives for supplying local needs nor consistent with plans

developed by planners working from the perspective of the demand system.

Regional disconformities between demand and supply systems raise impor-
tant questions of organization and jurisdiction, for as noted by
Craine (p. |1):

Water resource development and the construction of
distribution and disposa! systems are capital intensive
operations. Significant economies are often attainable,
both in the use of the water resource and in providing
water services, by infroducing large scale facilities
‘and management systems. Capturing scale economies

is essential to efficiency in water management. Yet
desirable scale economies offen are impossible to
attain under fraditional institutional arrangements,
both in the private and public sectors. Water manage-
ment institutions, therefore, must be flexible enough
to encourage; rather than discourage, large scale
operations from which significant social economies

may be realized. “ o

The problems of monopoly; pricing, and the collective nature of

many water related goods and services have probably [imited the private

" sector more than any other set of factors. No market exists, nor can

it exist, to distribute goods and services for several fmporTanT pur-
poses of water resources development, namely flood controf, health and
safety, and environmental duality. All of these services are collective
in nature; they cannot be provided to one person and withheld from his
neighbor depending on fheir willingness to pay for such services. As

a consequence, the decision fo provide or not to provide such services
is a matter of public choice, not a matter of individual preference

except in isclated areas.



FEDERAL-STATE INTERVENTION

Some of tThese deficienciesqin private sector and local govern-
menT'planning and development have not gone unnoticed by the SfaTe
and Federal governments. Although the roles of state governments and
the national government cannot be neatly separated in the infegrated,
often overlapping, tederal system at work in the UniTed States, the
role of the State of North Carolina in water resource planning can be
characterized as being predominantly regulatory while the Federal
government has been the dominant acfor in public sector planning for
resource development. [In the latter case, the prihcipal objective
has been that of increasing national income. This separé?ion of powers
is overly simplified because It ignores significant cooperative efforts
in data collection, planning,.and regulation, but it is abfair character-
ization of the dominant roles bf the two levels of government.

State activities in water resourcé planning can be dated fo 1911
when the State Board of Health was authorized fo "make reasonable rules
and regulations governing fhe location, construction, and operation of
public water and sewer facilities." But, according to-a 1963 report

of the Department of Water Resources (Water Resources of North Carolina,

1900-1962~-1962~1976), it was not until 1920 that the State officially

recoghized fthe economic benefit that could be derived from rational
development of its surface waters. |In that year a Division of Water
Resources and Engineering was organized to cooperate in a stream
gaging program with the U. S. Geological Survey for the purpose of

determining the potential supply of the State's streams for power




generation, municipal and indusfrial water supplies, and other
purposes. The Department of Conservation and Development, created
in 1925, was assignhed responsibilifies of surveying existing and
potential hydroelectric power developments and to cooperate with
Federal agencies and local interests in fThe development of fiood

control, navigation, and other civil works projects.

River Basin Planning.

These agencies initiated several significant data collection and
information generation activities, but iT was not until the eérly
'30's that comprehensive syrveys and preliminafy plans for resource
development were realized. Then, a series of studies, one for each
of the principal river basins in the nation, were undertaken by the
U. S. Army Corps of Engineers to identify potential reservoir sites
and to suggest coordinated programs for development of these sites for
purposes of flood control, hydroelectric power, and navigation.
Aufhorfzed‘under House Document 308 in 1927, these reconnaissance
studies were initiated to satisfy the need of the Federal Power Com-
missién for basic information on which fo grant private power |icences
in compliance with the Federal Power Act of 1920. They have popularly
referred to as the "308 Reports.'" Existing and potential projects
cited in these reports for the Yadkin, Cape Fear, Neuse, and Roanoke
Basins are shown in Figure 4.

With respect fo urban needs 11 is particularly noteworthy to
examine how municipalities were considered in those reports, Bécause

municipal needs in the Yadkin and Roanoke Basins were relatively small



S 140434 80¢, NI Q3I41LN3dl SV

¥IMOd OIHLOFTIOHAAH B8 TO0HLNOD 400714
10}
Vé uojBuiw .Bh

s3lis 379ISV3d XTIVILN3LOd ¢
| ) N \ / ,.,W \
‘v 34N9I4 A
nol 49 0 \ F , R \
N y \ b /. \ ]
( — /
\ S\ ISV HIAIY \
=N\ N
\ D 330 \334 -niyavs
M/ EQ.\&X A -
NISYE ~ S~ o
JPEPYITAN N1SYE HINE ~ a o9
® )
A o 5 o F503N ,r Yv3d FIVO swosas ) o F
0 : I 2
o N ~ _— z AV >
4 w? d ~— =T syo, 5 r ™~ P %N@w‘. AN A4
00! \ ” .//xu\%m . I Y
/ . NS [ el e,
N o oo, 010Gsp(09 h“ﬁ\.:.s&,/ wosbunry o Mc& ,.%.v\ [ 3&
~ S 2 Foaimory @
N AR N O\ 4 W\ A N
~ - N n«s@\x aeuamsss \ TN O / W@Nwmwwwx ‘
- / f.\~|| o\ NN 2N T P .mmw.\n—.\u}\ > & : g
uo = DAULDDICO
/ ©t / ‘. _m|_<m4 < 7 e gwwr R Uoygounp N7 _... 2% /
2\ N
‘ < = ~ / f..‘“ 2yppunyy /0~ opr A7 /
o.\\Oa opw uojbuspng ws12h7S /I. - L
/ > F 5 mommzumﬁ ERicl oS aym //
A NOLSHIM < (e
/ N . :n:_% . &Y
/ — N / / \ XA = 200, S
\ - J I \l/ P 7 P -~
/ / — )/ . P \\\
PN A\ % e
2 -~ PN A O N
§-— it & s
o 7
¥y ol * _
&P
M:.w\ s_on.»_..a
oNISVE HINIY xS
v

'spiodas BOE, U pelyjuepl siasfosd

G s T Sb (VN
. dasd d 1) ..\l u/ %n« \
paindesd aiam spiodes GOE, W} 4o Buiisixe sjoeloid Y o 8 .m,ﬁ
\ ¢ § Dy IHONVOY _
aN3937 \\f Seia—®
AN N\ \(\

Ve
SUNHHONAT @ /l >\ /\




at the time, no mention is made of municipal water supply in the 308
reports (House Documents No. 68, 1933 and H.D. No. 65, [935) for those
basins. In the Neuse Basin, where Durham, Raleigh, and Wilson made
significant use of the water, the position was taken that: '"In any
plan or plans for the development of a stream the use of its waters
for domeéfic consumption should be given prime consideration' (H.D.
No. 500, 1932, p. 16). With respect to proposed expansions of the
Durham supply, the report states that: '"This procedure will not
materially conflict with any proposed plan for the development of the
stream as considered in this report." At Raleigh where the Falls flood
control power project was proposed, the report fook the position that
the plan could be adapted when Raleigh demands exceeded other supplies
(p. 17). A similar position was taken with respect to the proposed
Wiggins Mill project at Wilson (p. [9).

In the study of the Cape Fear Basin (H.D. 193, 1934, p. 24) the
position on municipal needs was consistent with that taken in the Neuse.
M"in any plan or plans for the development of a stream the use of its
waters for domestic consumption should be given primary considerations
...For the most part, they (the municipalities) are located either in
the extreme upper tributaries of the stream or in its lower reaches
where their sources of supply will not be ma+eria!ly affected by any
proposed development of the other resources of the stream or its
tributaries. For these reasons municipal water supply will not be
considered further in this report." Thus, the basic policy of the
Corps of Engineers was to neglect urban needs whenever possible and fo

accommodate them when conflicts with other purposes did arise.

2|



This policy was not substantially altered during subsequent
preparations of comprehensive river basin plans that proposed the
projects shown in Figure 5. The initial plan for the Yadkin Basin
(H.D. 652, 1944) released in 1944, considered an integrated system
design for power production, flood control, and navigation. Congres-
sional authorization of the Wilkesboro reservoir in 946 was based on
the 1944 design for those purposes. By |957-hydroelecfric‘power'de-
velopment at the site appeared to be infeasible, but upon request by
the State of North Carolina, low-flow regulation and conservation pur-
poSes were included in the project; 33,000 acre-feet of storage was

allocated for these purposes (Resfudy of Wilkesboro Reservoir, |957).

In 1958, Jjust prior fo construction of the reservoir, the City of
Winston Salem agreed to purchase rights to that storage for a future
water supply.

The plan for the Roanoke Basin (H.D. 650, 1944), also released

in 1944, proposed a system of eleven multipurpose reservoirs for hydro-

~electric power production, flood control, and regulation of low-flows.

The latter purpose was confined to one section of the Smith River at
Marfinsville, Virginia below the site of the Philpott Reservoir where
benefits were assigned to the dilution of wastes and to the augmenta-
tion of industrial water supplies. No other urban or indusfrial needs
were considered in the plan.

By 1962 when the comprehensive plan for development of fhe Cape
Fear Basin was released (H.D. No. 508, [962), urban heeds in the basin

had grown tc such an extent that they could no longer be neglected
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in river basin planning. That sfudy did éurvey existing municipal
water supplies and estimate additional quanTiTies‘required in the
basin as a whole over The ensuing 50 years. Similarly, it surveyed
pollution problems and existing freatment w0rk$. However, the plan
for development, cohsiSTing of three reservoirs, the New Hope,
: Randleman, énd Howardé.Mill projects, contained sufficient storage
to meet only 65 percent of the esTimaTed.waTer supply needs in the
bésin. Of the tota! conservation storage provided in these reservoirs,
78 percent was contained in +he‘N¢w Hope and Howards Mill projects
located far downstream of much of the urbanization in the basin. The
plan cdnTaIned no analysis of altferhatives available fto the éiT}es'and
no consideration was given the costs of distributing Yo consumef cities
the resources that would be déveloped under the proposed pian.
Subsequent estimates for pumping waTef from the New Hope to upland
demand centers fended to confirm fThe rather obvious fact that such a
scheme would not be the best course of action (Committee Minutes, Upper
Cape Fear Basin Study, 1971). Effects of upstream waste discharges on
reservolr quality were not considered. In short, the repor¥ foylowed
a supply-oriented model in which promising developmenTvopporTuni+ies
were identified and market surveys weré undertaken fo identify poten-
tial consumers. Needs not satisfied by the pfoposed plah were left
for others,

I'n partial response to the obvious shortcomings of fthe Cape Fear
Plan with respect to upstream interests, Congress authorized in 1963

a study of the Upper Cape Fear Basin to be undertaken by the Corps of
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Engineers, the Soil Conservation Service, and the State of North
Carolina. The Federal Water Pollution Control Administration (whose
responsibilities are now under the Environmental Protection Agéncy)
was added to the study at a later date. This group was charged to
examine programs for land use and land treatment in its relationships
to water management, flood prevention, water supply and water quality,
recreation, fish and wildlife. Plans were to be developed on the
premise that the three projects in the original plan would be con-
structed. Although that study has not been completed, a preliminary
plan has been selected, one that proposes the development of 2! reser-
voir projects prior to the year 2000 (Committee Minutes, Upper Cape
Fear Study, 1971).

Because the Upper Cape Fear study has had fo address itself to
urban needs more than any other federal studies undertaken to date, .
several salient characteristics of the plan and the planning process
are noteworthy. First, the planning unit selected for the study was
a supply oriented unit that severed the principal cluster of urban
communities of the Piedmont Triad Region that form a natural single
service area. Important Iinkage§ between Winston Salem, Lexington,
Thomasville, and smaller communities in‘The Yadkin Basin, and High
Point, Greensboro, and their saTele+es in The Cape Fear Basin were
broken by definition of the planning unit. No rational plan for re~
solving water and related land resource problems in that area can
neglécT the externalities that exist among those municipalities.

Second, the plan contains no means for delivering water to potfential
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beneficiaries nor fbr'collecfing and disposing of waste waters. ~The
latter problem was eliminated by the simple assumption that eacﬁ
community would remove 98 percent of the BOD discharged in its waste
waters. Third, the plan is predicated on the existence of the Three
projects proposed under the comprehensive plan that gave only scant
attention to upstream needs. The implication of such a premise is
that urban needs are separable problems; they represent no substantial
conflict with development for other purposes. While considerable
uncertainty remains as to the effect of nufrient flows from upstream
sources on the quality of water in proposed impoundments, one of the
parficipafing_agencies in the study concluded that there will be sub-
stantial costs imposed on upstream municipalities to protect the
quality of impounded water, costs that would not necessarily be incurred
if the projects were not undertaken (Draft of Appendix G, Upper Cape
Fear Basin Joint Study, 1971). Finally, the pfan was prepared by
federal and state agencies wifhouT active participation by local
represen*afivés. After the plan was set forth, local ihTeresTs were
invited to review it. The very composition of the planning staff
tended to bias proposals toward interests of the participating agencies.
In shof#, while The study has produced substantial information with
respeéT to potential source developments, it has failed To outline
alternative courses of action and their consequences to meet needs
of the Piedmont Triad.

The river basin plan that appears fo have brought urban and non-

urban needs into closest harmony is the Neuse River plan released in
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1965 (H.D. No. 175, 1965). Although lacking in detail with respect »
to the distribution and collection of wastes, the system of I3 multi-
purpose reservoirs proposed in the plan afford a high degree of
complemenTériTy between flood control, water supply, recreation, and
water quality managements in development of supplies in the basin.
Overall, comprehensive water resource planning as it has been
experienced in four North Carolina river basins can be characterized
as supply-oriented and focused on large scale projects from which large
conftributions fo national economic efficiency are anticipated. None
of.The plans have cons i dered problems of disfribufihg water servi;es
to the many municipalities in fthe basin nor have they embraced prob-
Iems‘of collecting and disposing of wastes from these areas. Not only
are these significant problems fo which some planning activity should_
be addressed, but they may have an important impact on the choice of
supplies and the allocation of resources. In each of the four basins,
highest priority for development has been assigned to the largest
scale project, the Wilkesboro Reservoir (W. Kerr Scott) in the Yadkin,
New Hope In the Cape Fear, Falls of the Neuse, and Buggs Island (John H.
Keér) in the Roanoke. Of all the proposed projects in the four plans,
only one having direct contributions to urban areas in the Piedmont
has been complefed; that one is the Wilkesboro Reservoir. Four other
projecfs, éll of which are In the Roanoke Basin, have been constructed
for purpose of hydroelectric power, flood control and recreation.
The New Hope project, with its greatest benefits expected from flood

control and recreation, is under construction. Land is being acquired
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for the Falls of +hevNeQ§e prqjecf. Meanwhi!e,‘urban areas in the
Cape Fear and Neuse tasins have continued to make the'r bwn.inves+-
menTé in other pr;jecfs‘for water supply and.wasfe disposal in accord
with the model outlined previdus.y. None of +he water supply develop-
ments undertaken by H{gh PoinT,‘Greensb@ré, Burlington or Raleigh had
beer previously Idenf?fied as part of The comprehensive rivel basin
plans.
Thus, comprehensive rivef basin planning and development and urban

water supply and waste disposal design appear fo have followed fwo
~disparate models. The former has focused on developmenf of the supply
system Thrqugh large scale mulfible purpose projects ThaT confriﬁufe
to national econgmic efficiency, while the léTTer has sodghT to meet
water supply demands and satisfy waste disposal needs of individual
urban areas +Hrough development of feas+ cost single purpose projects.
What appears to have fallen befween these two modes ofvgovernmenf
intervention is a process‘for capturing economies of scale and resolv-
ing éxternalities that exist amohg urban areas in supplying a broad

range of urban water based services.

Pollution Abatement

The most significanf'in+erven+ion by STaTe government prior to
1970, the development of comprehensive pollution abatement plaﬁs,
has been responsive to the needs of urbanized aréas only to The
extent that care has been taken to prevent waste disposal plans of
one municipalify,or industry from posing any obvious threat to the

existence of a public water supply or other existing water use by
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another public or private organization ‘located in the vicinity.

Acting under authority granted by the State's first comprehensive
water pollution control ‘law,. the State Sftream Sanitation Law of 1951,
The State Stream Sanitation Committee inifiated a séries of 13 basin-
wide pollufion surveys that identified major point éources of - poliution
that existed at the time those surveys were made.. The Committee,
operating first as an autonomous. body within The Sfafe Board of Health
and later under the administration of the Board, then developed.a
classificéfion system and associated water quality éTandards that were
applied to all surface waters of the State in keeping with existing: .
and anticipated "best usage" of each reach of stream.  Following the
classification process, comprehensive pollution abatement plans were
developed by the Committee and. its successor agency, the Department
of Water Resources, created as an independent agency in 1963, These
plans, as revealed, for example, by the plan for the Cape Fear Basin

that was released in 1959 (Comprehensive Pollution Abatement Plan for

The Cape Fear River Basin, 1959), consisted of |ittle more than
recommended improvements fo ékiéfing waé%e %rea+men+ plants where

such improvemén+s weré deemed by‘+he agéncy To bé‘héceéséry. In the
absénce’of any goal—orfenfed planyfbr The”devélopménf, p%esérQa%ioﬁ,
or bThe} ﬁse of‘+hevs+reahs, excebf‘aT those sites whére déVelobmenT
projects yére proposed, the bés+ Qsage aséfgnedu+d eééh'rééch éf the
sTFeams appears to have been +that use to whichifhe réachﬁwas beiﬁg‘puf
at the time of the survey. While the model employed by the Stream

Sanitation Committee led +o substantial reductions in the amount of
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pollution that would have occurred if no action were taken, and
appéars at first glance to have been a quite rational approach fo
reducing gross poliution over a reasonably short period of time, it .
is hardiy a model that will be sufficient for the future as water
quality standards become increasing stringent and as the marginal
costs of meeting those standards increase. These plans‘did not
address themselves to alfernative uses to which the streams could be
put that would be conéisTénT with relafed land uses; they did not
address themselves to the problem of determining the least costly
alternative means for satisfying water qualify standards, nor did
they address themselves fo non-point sources of pollution or non-
TreéTmenT alternatives. Furthermore, the plans appear to have ignored
the river basin as a transport system for conservative pollutants and
the effects that reservoirs might have on the flow of such materials -
and biological activity that are eifther advantageously or adversely

affected by these substances.

REGIONAL PLANNING

North Carolina is not without some experience in seeking to ful-
fill the gap between river basin planning and urban wafer resource
planning, but until recently, these experiences have been limited fo
local iniTiaTiVes under permissive legislation by the State. Enabling
legislation has Been passed to authorize local cooperation in one of
the institutional arrangements as shown in Table I (Wicker, 1968).

Two experiments in local cooperafibnrfhaf have arisen from local

initiatives within the study area arevworfhy of further note. The
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Institution
or Arrangement

City

County

Sanitary district

Metropolitan sewerage
district-ftwo or more
political units

Water and sewer
authority-two or
more political units

Joint management
agency for fwo or
more political units

Joint planning agency
for fwo or more
political units

Planning commission
or board for two

or more political
units

Management contract
between ftwo or more
political units

TABLE |

Services and
Areas Scope

All municipal services
within and beyond
its boundaries

Similar to cities

Water & sewerage
within ifts boundaries

Sewerage services

Water & sewerage

Water & sewerage

Planning

Planning

Water & sewerage

3]

‘Financing
Authority

Taxes, bonds,
service charges,
assessments

1"

Bonds, charges

Bonds, charges

Charges

Same as cities
and counties

Chakges



first, and probably The most ambitious proposal of its kind in North
Carolina, was the plan developed by the Seven Cities Water Commitfee

in 1957 (Report on Seven Cifies Water Project, 1957). That plan,

consisting of raw and filter water alfernatives, as shown in Figure 6,
proposed to divert water from the Yadkin River at one of two points
west of Winston-Salem to supplement existing water supplies at Winston-
Salem, Kernersville, Lexingtfon, Thomasville, High Point, Greensboro,
and Burlington, fthe latter three cities being located in upper reaches
of the Cape Fear Basin. Although the proposal, or some variant of iT,
remains as a viable alternative for the fufure, 1T has not been imple-
mented, in part because of the cpposition of downstream industrial and
hydroetectric power interests in the Yadkin Basin and because less
costly local resource developments were still available to the com-
munities. Each of the cities of Winston-Salem, High Point, Greensboro,
and Burlington has developed a substantial new source of supply since
1957, but projected consumption levels given in Chapter |l indicate
That under current trends, further developments, consisting of either
new reservoirs or importation of water to the Cape Fear Basin, may be
necessary before the furn of the century.

A second experiment is that of the Research Triangle Planning
Commissioﬁ, an agency established in 1960 fo plan for anticipated
growth in the Raleigh-Durham-Chapel Hill=-Research Triangle Park area.
In 1969 the Commission published its development guide for water,

sewerage and open spaces (Research Triangle Region Development Guide,

1969). The plan is complementary fo existing water supplies and
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projects that have been proposed by the Corps of Engineers and
authorized by Congress. It represents probably the most comprehensive
regional plan for urban needs yet developed in North Carolina, but Thé
Commission has only its power of persuasion to achieve implementation
of fthe plan. Furthermore, as a planning commission it does not
necessarily reflect the views of the political leadership of the cities
and couﬁfies for which it plans.

As planning agencies formed on the basis of voluntary local par-
ticipation, neither the Seven Cities Water Committee nor the Research
Triangle Planning Commission, insured coverage of all political uni%s
within their areal scope nor were they empowered with decision making
responsibilities. Not until recently have higher levels of government
enacted legislation that stfrongly encourages regional cooperéTion by
making It a precondition for construction grants and by assigning to
a regional "clearinghouse" the right to review and comment on all

federally assisted projects within the region.

SUMMARY

These observations lead to tThe conclusion that the water resource
planning process as it has been experienced in North Carolina through
the 1960's ‘has not been very responsive to urban needs. Private
sector plannjng and development has been |imited +Q those areas 5f
the State where electrical energy developments have béen profitable.
These developments have had important spill-over effects on urban areas
in their vicinity, but the private sector has not provided the broad

range of water based services to a large segment of the population.
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River basin planning has focused on the orderly‘developmenf of suﬁplies
with highest priorities being given to large scale projects frém which
significant contributions to national income could be derived. Within
that model urban areas have been tfreated as éeparable problems fo
which others could address themselves. Pollution abatement plans’have
treated urban areas as simply point sources of waste wiTh‘soluTions
based on increased levels of treatment at existing locations. On the
other hand, local planning has been focused for the most paET on

least cost water supply and waste disposal facilities for individual
cities and their coterminus suburbs. None of These models have con-
sidered emérglhg urbanized areas, consisting of several incorporated
cities and their satellite towns and unincorporated developments as

an inter-dependent demand system through which substantial economies
of scale may be achieved and whose growth must be guided in such a
manner that it does not unwisely consume existing water supplies,
present water quality management problems that are beyond the limits
of available fechnology to control, and necessitate the construction
of facilities that may both damage the environment and impose very
high costs to society. The few experiments that have been undertaken
in partial response to limiftations in The existing process have been
undertaken by agencies who have no authority fo act independently and
whose plans have not been adopted as a part of an overall water
resource plan that would form the basis for evaluating individual
vprojec+s as they are proposed by one of the several organiza#ions

who have the authority fo consfruct and operate facilities and
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undertake other measures fo improve upon or preserve The existing
state of water resources. These observations and conclusions set the
stage for a discussion of recent organizational and policy changes

in Federal and State government that may create an institutional
environment in which the planning process as outlined in subsequent

chapters of this report can be implemented.
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CHAPTER 1|

A WATER RESOURCE PLANNING SYSTEM

From the analysis of water resource planning in North Carolina
through the 1960's ag discussed in Chapter |, the conclusion was drawn
that river basin pianning and municipal water supply and waste dis-
posal design have followed seemingly disparate and O%Ten conflicting
models, neither of which has addressed emerging urbanizing regions as
interdependent demand-supply systems for which there exists significant
problems and opporfunities to develop, manage, and preserve related
natural resource systems within and upon which these regions are
located. .In this chapter recent changes in planning institutions and
policy at the State and Federal levels are examined with respect to
the opportunities they afford to expand and integrate the two models
so as to make them more responsive to emerging urban areas. Before
‘developing a model that is consistent with these institutions and
policy; the evolution of principles and programs in the water resource
sector are examined to establish a framework within which changes can
be made. To casual observers, and even to many experienced practitioners
and serious scholars, the myriad of agencies and programs appear fo
have no discernable structure; from their viewpoint, recent attempts
- To make the process more responsive to urban needs represent simply
another addifion fo an incomprehensible patchwork. No attempt is made
here to answer the larger questions which these criticisms raise.

This analysis s+ér+s from a view of The planning system as an imperfect

but orderly arranged dynamic communications network; the proposed
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mode! seeks to improve on that network by strengthening communications

linkages among selected nodes.

NATIONAL WATER RESOURCE PLANNING

The earliest water resource planning efforts at the national
level were addressed to navigation in the EasT and irrigation in the
Wes%. Irving Fox (1964, p. 6l) has noted that calling of the Con-
stitutional Convention was prompted by an argument over navigation
and that one outgrowth of that interstate dispute was the Commerce
Clause of the Constitution. The Federal Government from the outset
had a strong vested interest in waterways as a fransportation system
upon which the new nation could develop. The Gallatin Report of 1808,
in which a series of North-South and East-WesT canals were proposed
to link natural! watercourses, is cited by many to be the first water
resource plan of significance in the U. S.

Although 1824 the Congress authorized the Army Corps of Engineers
to make improvements in navigable streams, i1 was not until the latter
quarter of the nineteenth century that the Federal Government took
strong initiatives in water resource developments. With the establish-
ment of the Mississippi River Commission in 1870, federal interests in
flood protection were clearly established. That was also The period
during which many of the prihciples of modern water resource planning
were articulated. In 1878, Major John Wesley Powell issued his famous
report on development of arid lands in the West in which he advocated
the principle that land management be associated with the availability

of water. Others, namely F. H. Newell of the U. S. Ceological Survey,
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Gifford Pinchot of the %orésf Services, and W. 1. McGee of the
Department of Agriculfure, with Congressional support from Senator
Newlands of Nevada, began fTo espouse what Gilbert White (1957) has
referred to as the three ideas in water resource planning: (I) basin
wide planning, multi-purpose storages, and coordinated regional de-
velopment of water and reiated land resoﬁrces and economic activities.
With the support of President Roosevelt, Senator Newlands pushed the |
Reclamation Act through the Congresé in 1902 in an effort fo bring
about rational development of irrigation projects. Administration of
that program was initially assigned to the U, S. Geologicai Survey
before a separate agency, the Bureau of Reclamation, was established

in 1907. RooseveltT also established the Inland Waterways Commission

in 1907, appointing McGee, Newell, Pinchot, and Newlands, among others,
to serve on the Commission. The Commission's preliminary re@or+ in
1908, in addition to recommending adoption of the above menticned
principles, called for the creation of a permanent waTerways’commIssion
to plan for and recommend water resource developments and, upon Con-
gressional authorization, fo implement those plans through esfébliéhed

agencies in cooperation with states, municipalities, and other

interests (See Water Resources Activities in the United States).
Although the waTerways commission was never appoihfed (it was
authorized in 1917 and abolished by the Federal Power Act of 1920),
the principles outlined in the report of the Inland Waterways Com;
mission began to bear fruit in projects developed in the |920{s ;nd

30's and were adopted in part by the Federal Power Commission. The
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'308 Reports' authorized in 1927 and discussed in Chapter | embodied
much of that thinking. Those reports were based on the premise fhat
major control works should be designed to maximize economic efficiency
benefits for the basin as a whole, and they recognized the efficiencies
of multipurpose projects. Few of those reports, however, adequately
addressed The relationships between water and land resource utilization
nor between resource utilization of regional economic activities.
Economic analyses were made primarily for the purpose of esTimating
market demands for system outputs. TVA, authorized in 1933 on the
basis of the '308' report on the Tennessee River Basin, probably
represents the fullest realization of White's principles yel experienced.
By the 1950's these concepts of river basin planning and develop-
ment were well established in agency pracficé. During that decade
significant efforts were made fo bring more rigorous methods To bear
on economic analyses. Presidential commissions and academic scholars
alike took considerable‘inferesT in the theory and practice of economic
analyses of river basin systems. In 1950 the Federal !nteragency
Committee on Water Resources published its landmark report on economic
analyses of proposed projects, a document commonl!y referred to as the

[}

"Green Book" (Proposed Practices for Economic Analysis of River Basin

Projects).
When the small watershed program was established in 1954 with the
[ ]
passage of Public Law 566, the role of agriculture in wafer resource

planning was significantly increased. In 1935 the Soil Conservation

Service was established To provide technical assisfance and cash




subsidies fto farmers for the purpose of erosion control on agricultural
lands, and for physical and constifutional reasons the program has

been Closely associated with water resource developments on small
waTeréheds. As noted by Morgan (p. 23), "watershed is a word that

runs like a silver thread through the history of the SCS." Congressional
auThorizaTion of the service embraced the concept that land and water
use_are‘inseparable; a year later, Senator Car! Hayden of Arizona
strongly supported the Department of Agriculfure as one of the autho-
rized agencies to conduct flood control éurveys under the Flood Control
Act of 1936. However, the hopes of many Congressmen that fhe SCS

would develop a large scale program of flood control on upland fribu-
taries of major rivers to complement downstream works by the Corps of
Engineers was not realized until after passage of Public Law 566. The
watershed program authorized under that law had its many critics who
poinfed To the fact thet among other things it was single purpose, and
limited to sub-basin areal units, both concepts being gn direct con-
flict wifh accepted principles of water resource planning. But its
proboﬁenfs argued that '"... the Corps of Engineers was not interested
in the relatively small projects important to the smaller urban centers
and, certainly, the Corps had no experience which qualified it to deal
with the agricultural phases of flood control" (Morgan, p. 181). The
practice of river basin planning with its focus on large scale develop-
ment works had failed to be responsive to local interests on smaller
watersheds. While the program of SCS was originally conceived as

being complementary fo river basin planning by the Corps, subsequent
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amendments o Public Law 566 have removed some of the reéstrictions

placed on the scale of pfdjecfs and scopé‘of purposéé served by SCS
pfograms. While these amendments havé'brbugh+ SCS phograms in less
conflict with accepted principles of water resource pfanhing, they
have reduced the complementary of SCSvand Corps planning activities
and brought these two agencies into more competitive roles, the SCS
generally favoring small dam alternatives to large scale alternatives
proposed by the Corps. Confroversy over the New Hope Reservoir in The
early 60's is a classic illustration of this conflicT.

Partially ih response to This and other inter-agency rivalries,
the Senate Select Committee of Water Resources was created in 1959,
The report of that committee, submitted in 196(, was endorsed by
President Kennedy and formed the basis for two significant pieces of
legislation. Passage of the Water Resources Research Act in 1964 and
the Water Resources Planning Act of 1965 embodies mosT of the recom-
mendations of the Select committee, inctuding: (1) mainfenance of
updated comprehensive plans in all river basins, (2) establishment of
water research capabilities aT colleges, universities, and institutes
in each State, (3) federal aid to States for water resource pfanning,
and (4) creation of the Water Resources Council, a cabinet-level agency
to coordinate water programs in the several departments. The execu-
tive branch also revised the planning guides and criteria as given in
the Green Book, the new document being published in (962 as Senate

Cocument 97 of the 87+h Congress.
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The 1960's also witnessed the rise to national interest problems
of water and air pollution contfrol, and more broadly, the problems of
profecting and enhanc{ng environmental qualfiy. These issues are not
new. ln 1886, following unimpressive performances by local government,
the Massachusetts legislature péssed an act to protect the purity of
intand waTér, an act which Gordon‘Fair has referred o as a '"charter
of sanitary engineering in the United States" (Fair, 1964, p. 2).

Other States followed with similar laws, although, as noted earlier,
the first significant pollution control legislation in North Carolina
was not passed until [95] (Heath, 1968, p. 4). This patfern of sfafe
legisiation and administration formed The‘basis of pollution conTroI'
in the U. S. in the 50's, the first national legislation coming in 1948
~in the form of reinforcement of State programs and a !één fund Thaf was
never fﬁnded. AfTefYa period of spotty and uneven record by s%a*é‘
government, The Water Quality Act of 1965 and the Clean Waters Resto-
ration Act of 1966 cleafly establ Ished federél leadership in the fieid.
The 1965 Act created the Federal Water Pollution Control Adminiéfraffon
(FWPCA) in the Department of Interior, assigned fto it many of the
responsibilities previously delegated to the U. S. Public Health SerQice,
and gave fo the Secretary of the Interior substantial authority in Tﬁe
processes of setting and enforcing water quality sTandaFds. The change
from the Public Health Service fo the Department of the Interior,
accompanied by similar changes in several sfafes, reflected a national
shift in céncern over water pollution from health fo environmental

quality.
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But FWPCA was short lived. Among ofher provisions, the Water
Quality lmproveménf Act of 1970 changad The name of the égency to The
Federal Water Quality Administration, but a more significant orgahi-
zational change came with the President's rebrganizafion plan sub~-
mitted in July 1970 and approved by Congress in December 1970. That

plan established the Environmental Protection Agency (EPA) as a line

agency which consolidated the major federal programs dealing with air

pollution, water po!lution, solid waste dispbsal,‘pesTicides regulation,
and environmental radiaticn. It followed quickly upon enactment of the
National Environmental Policy Act of 1969 (NEPA) which enunciated the
policy That environmental quality, its protection and enhancement, is

To be one of the fundamental objectives to be considered in federal
decision-making. EPA was assigned responsibilities in water quality
management that included research, monitoring, planning and administra-
Tion of the waste Treatment grant program which in 1972 amounted to

$1.65 billion (See Environment Quality, 1970 and (971).

Other programs of federal invesiment and assistance that are of
significance in water resource planning include the rural water and
waste disposal grant program of the Farmers Home Administration, USDA,
grants for public works in economically depressed areas, a program
administered by the Economic Development Administration of the Depart-
ment of Commerce, and the basic water and sewer facilities program
of the Community Rescurces Development Administration of the Department
of Housing and Urban Development. In addition to these construction
grants programs, there are several planning assistance programs,
including funds from the Department of Housing and Urban Development
and EPA.
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Thus, in the Eastern U. S. waTér resource sector the Federal
government has initiated programs of planning, technical assisTanée,
cash 'subsidies, and direct investment of federal funds through four
cabineT level departments (Defense, HUD, Commerce, and_AgriculTUre)
and EPA. While the Water Resources Council is charged with the re-
sponsibiiify to develop uniformily applicable guidelines for federal
and federally-assisted water projects and to coordinate activities of
the several agencies at the highest level, until recently no mechanism
existed for coordination of these programs at the field level. Water
resources, while of significance, was not the principal problem of
concern in the development of these new mechanisms; they were created
primarily in response to concerns for housing,'urban redevelopmehf,
transportation, and related problems that have been aggrevaféd by
urbanization in the United States.

I'n his report to a subcommittee of President Eisenhower's Advisory
Committee on Government Housing Policies and Programs in 1953, Robert
Mitchell, Professor of City Plannigg at The Universify of Pennsylvanié,
noted that mosT Americans had failed to recognize that real cities are
in fact entiré metropolitan areas, that 'central cities and suburbs
are interdependent and cannot survive in the present governmental and
physical chaos" (as quoted in Scott, p. 497). He called for regional
agencies that would leave as much local determination as possible to
small communities within the region, and yet provide on a regional
basis those services which would be most effectively served at that

scale. The general report of that committee formed the basis for the
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Housing Act of 1954 which, among its other provisions, rquired
localities To put info effect a "workable program’ nct only for the
‘rehabfiITaTion of slum areas but a general plan forlThé local ity as
a whole. To-assist localities in the preparation of those pléns the
act established a program of financial assisTance under Section 70!,
and hence the program has been popularly referred to as the "70lI
program."

Mchhell'é call for a two-Tier regiona! approach was not realized
in tThe act, and although the 701" program was expanded several Times
through amendments in the late '50's and early '60's, it was not until
the late '60's that legistation was enacted to extend local planning
activities To the regional scale. Mogulof, in his recent review of
the evolution and experiences of metropolitan Counciis of Governments,
cited the Deménsfrafion Cities and Mefropolitan Development Act of 1966
and Intergovernmenrta! Coppera+lon Act ot 1688 as +he two mosT important
pieces of legislation for strengthening the capacity of government to
respond to regiconal problems that transcend the jurisdiction of any
one local government within fthe region to resolve. He cifes Section
204 of the 1966 Act that specifies that applications for federal loans
ahd grants in a variéfy of functional areas musT be submitted for
review to any area-wide agency which is designated to perform metro-
vpoIiTan or regional planning for the area within which assistance Is
fequesfed. App)!caTioh must be accompanied by comments of The review
agencies. He quotes from Title IV of The Intergovernmental Cocperation

Act of. 1968 as foliows:




the President shall...establish rules and regulations
governing the formulation, evaluation, and review
of federal programs and projects having a significant
impact on area and community development... All
viewpoints--national, regional, state, and local--
shall, to the extent possible, be fully considered
and taken info account in planning federal or
federally assisted development programs and projects...
To the maximum extent possible, consistent with
national objectives, all federal aid for development
purposes shall be consistent with and further the

- objectives of state, regional and local comprehensive
planning.

In accordancevwifh the directives of this latter act, the foice
of Management and Budget issued its Circular A=95 in July 1969 to
stimulate the establishment of a nefwork of State, regional and metro-
politan planning and development clearinghouses. Some of the provisions
of that Circular are:

I} federal agencies with responsibility for planning and
constructing federal projects (e.g. a dam) must establish
procedures for consulting with Governors, regional and
metropolitan clearinghouses, and local elected officials
at an early sfTage of project planning over relationships
to State, regional, or local plans and programs;

2) +hey (the federal agencies) must assure That their plans
or projecfs are compatible with State, regional, and local
plans and programs;

3) applicants for many federal grant programs must notify State,
regional, and/or metropolitan clearinghouses of their intent

to apply, and the clearinghouses may then attach comments

to the application;
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4) governors are encouraged to designate sub-state, i.e.,
regional, planning districts to provide a consistent
~geographic base for the coordination of federal, state,

and local programs;

5) federal agencies must notify States of any federal grant
awarded within the State if the Governor so requests
(this provision was added in a related document, Circular
No. A-98, OMB).

Pursuant to these and other Congressional directives, HUD, FWQA
and its successor, EPA, as well as other Federal agencies, have
established areawide and state planning requirements as preconditions
for federal grants. In July 1970, FWQA issued regulafions that said
in effect that no construction grant would be made unless the project
was included in both a basinwide pollution abatement plan prepared
by state or interstate agencies and a metropolifan or regional plan
that had been approved by the state or interstate agenéy (Federal
Register, Vol. 35, No. 128, July 2, 1970). Similar provisions have
been set foffh by HUD in its guidelines for comprehensive planning
assistance under the 70! program (see for example Circular No. MPD
6415.2A, HUD, JQIy 1970). |In fact, an agreement was reached between
the two agencies to the effect that ''mefropolitan areas and regions
are to be designated by the states and concurred in joinTly by HUD

and EPA" (Guidelines for Water Quality Planning, p. 2). These re-

quirements are restated in the Federal Water Pollution Control Act

Amendments of 1972.
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STATE RESPONSES AND INITIATIVES

fn response to these federal initiatives, The Governor of North
Carolina established a pattern of mulfbpoun+y planning districts as
shown in Figuhe 7 in May 1970. Two of these districts cover the area
of interest in this study, Region G,‘an eleven county district centered
on the Piedmont Triad, and Region J, a six-county district having the
Research Triangle as its nucleus. The state is required fo designate
in each region some agency to be responsib]e for area-wide plahning and
to fulfill requirements of the A-~95 review process.

In Region G,FThe designated agency is The Piedmont Triad Counci|
of Governments (PTCOG), an organization eSTainshed under auThériTy by
the State in 1968 and built-upon the Triad Committees formed in 1960 by
Winston-Salem, High Point, Greensboro and Forsyth and'Guilford County.
[T has undertaken regional planning in several funcTionaf areas,
including a water and sewer study, being conducted under contract to
Camp, Dresser and McKee Engineers. While only four counties are
presently members of PTCOG, all eleven counties in the district are
cooperating in the water and sewer study.

H Although the motivations for encouraging regiohél pfanning and
development of water and sewerage works were the same in federal and
state legislation, recent enactments by the state to encourage regionali-
zation were initiated primarily from within the state. In his review
of water legislation by the General Assembly of North Carolina, Wicker
(1971) cites three acts of particular significance here, the Regional

Water Supply Planning Act, the Regional Sewerage Disposal Planning Act,
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and the Clean Water Bond Act. The first fwo of these acts are
similar, defining the state's role as one of planning and coordi-
nation "to make possible the most efficient use of water resources
and to help realize economics of scale in water supply." The Office
of Water and Air Resources (OWAR) and® The State Board of Health were
assigned responsibilities for idenfifying suitable regional systems,
~developing plans, providing technical assistance fo local and regional
planning agencies, and reviewing plans prepared by others, Modest
sums of money were appropriated To implement these activities.

The Clean Water Bond Act was parchularly important because for

the first time it established general s+a+ebaid for constructing water

supply and waste disposal facilities. |T was approved by the electorate

in May 1972, and provides state méTching money for federal grant pro-
‘grams,‘s+a+e aid for other facilifies, and administrative e%penses.

‘Thus, within a relatively short period of time, new institutions
and policies as set forth by the Federal and State governments have
been established in an effort fo resolve problems and capitalize on
the opportunities of urban areas. Despite the fact that planning
requirements as written by HUD and EPA can be interpreted within the
harrow contexts of the grant-in-aid programs administered by those
agencies, the institutional s+fuc+ure as iT has evolved from these
and other legislative initiatives, may provide an environment in
which more comprehensive adaptations to the water planning process
can take place. However, the transformation of institutional and

policy changes into changes at the field level depends upon at least
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three inte-relatrd factors: (1) the existence of a model or theory

of a process that is both relevant fto urban-oriented regional planning
and infegrates regicnal planning with river basin pianning, (2) the
existence and disposition of planning expertise fo execute the process,
and (3) the existence of polifical organizations that have the capacity
+o\in+egra+e and regonci!e differing interests at the regional and
river basin scales and To act upon decisions that are reached at +hose_

levels.

A PLANNING MODEL

From a planning theory and methodology viewpoint, one of the
most significant works of the late '50's and early 60's was that of
%he Harvard Water Program. Among the contributions of the Program
was the formalization of & "planning model"” or a sequence of logical
steps inva rational planning process for the investment of public
funds in water resource development (Maass, p. Z2-7). The contribution
can be assessed in part by the fact that the pronosed principles and
71

guidelines issued by the Water Rescurce Council in 197! (Preposed

Principles and Standards for Planning Water and Related Land Resources)

adopted the general model articulated by the Harvard group. As is the
case with most developments of a similar nature, the model as formu-
lated represents more of a formal statement of concepts nurtured by
many scholars and practitioners in water resource planning and related
fields than an coriginal statement ¢f theory. The contribution lies

in the systematic ordering and adaptations of theoriss and methods as

they relate to water resource planning and analysis.
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The model, in its most skeletal form, consists of four sequential
steps:

|) specifying the objectives of water resource development

and management;

2) translating the objecTiveé info criteria; e.g. guidelines,

standards, constraints, and rules‘for evaluation;

3) formulating and evaluating specific development and

- management alternatives and plans;

4) reviewing the consequences of plans before and after

implementation.

'Objecfives. In this context objectives do not refér to specific
or insfrumental goals, such as meeting requirements, but to broad
values such as economic efficiency, equity, quality, and aesthetics.
Three fundamental objectives often associated with the model are
national income (economic efficiency), regional development (income
redistribution), and environmental quality. However, other broad
objectives such as attainment of satisfactory employment levels,
accommodation of existing righfs and arrangements, maintenance and
enhancement of cultural, historical, and assthetic values, and pro-
vision for health and safety may also be cited and used in the plan-
ning process. These objectives are not necessarily complementary
with each other and may often conflict when related to specific
projects via benefits and costs; thus it is the task of decision-
makers not only tfo articulate objectives but alsoc to establish

priorities or weights among them. Finally, it should be noted that
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