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Abstract

The purpose of‘this report is to describe the structure of organi-
zation‘of municipal water supply Systems, and to analyze the pattern of
intergovernmental relations within the six-county planning jﬁrisdiction'
of the Triangle "J" Council of Governments. The planning region is lo-
cated in the eastern portion of the North Carolina Piedmont area;

The study dbjectives are to determine the existing status of water
resoﬁrces intergovernmental relations in the Triangle "J" Planning
Region, determine existing local government policy maker'perceptioné of
the. importance of water supply issués and intergovernmental relations,
and propose and evaluate the political acceptability and feasibility of
alternative areawide water supply institutional arrangements.

The study identifies three sets of variables which have been deter~-
mined in the research literature to be significant in'structuring the

intergovernmental process from which areawide water supply management

_strategies emerge. These variables have formed the basis of a series of

surveys administered to local elécted officials, city and town managers,
and water managers. Data were collected in the summer of 1980 and were
analyzed to portray the structure of municipal organization in ﬁater
supply, local official perceptions of water supply issues, the structure
and process of intergovernmental relations, and a tentative evaluation
of alternative areawide water management strategies. Included élso are
case studies of the evolution of two areawide systems present in the
study region: the Orange Water and Sewer Authority and the Wake County

Water System.

On the basis of the analysis, the research concludes that areawide

‘water supply issues and problems vary across sections of the six~county
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region, and that interaction is greatest among municipalities within
specific counties rather than across county lines. In addition, five
distinct types of afeawide water supply management have been identified
as operative within thebstudy area, and the three in Wake, Johnston, and
Chatﬁam Counties are currently undergoing change. The direction of this
change in these couﬁties is the same: toward the realignment of rela-
tionships among municipal water suppliers, county government, and
smaller incorporated and unincorporatéd urbanizing fringe areas. A pre-
liminary evaluation of alternative areawide management strétegies indi-
cates that local officials tend to support strategies which would en-
hance supplies witbout a commensurate loss of municipal autonomy. Thus,
strategies which maxiﬁize representation among local governmental units
wﬁile meeting regional water supply demand are more feasible from a
political standpoint than alternatives which involve the organization of’

governmental units on higher levels of government.
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Summary and Recommendations

Urban growth and development within the six-county Triangle "J"
planning region have strained municipal governments' abilities to pro-
vide for future water supply demands. As a comsequence, local govern-
ments have cooperated in the formation éf a variety of areawide water
supply management systems. The purpose of this research effort was to
identify and analyze the intergoveérnmental relations among municipali-
ties and other units of government, to delineate the structure 6f these
relationships, and to identify problems and maké recommendations for
their solution. Following is a summary of findings and recommendations

derived from this research.

Summary of Findings

Following is a summary of the findings of this research effort.

a. Water supply issues, while important, are secondary concerns
to municipal policy makers within the study region.

At the time of this Survey, water supply issues were ranked. below
growth, development, and properﬁy tax concerns. These data indicate
that many local elected officials have not linked water supply adequacy
to the more general concerns of facilitating community growth and devel-
opment. This problem is highlisted by water managers' indications that
a lack of sustained public support for water supply management has hin-
dered municipal governments' attempts to solve water supply problems,
Positive local governmental action to resolve areawide water management
problems ﬁill not emerge until local elected officials perceive a rela-
tionship between adequate water supplies and municipal governments'

ability to sustain municipal population and economic growth.




b. Areawide water supply issues and problems vary across
sections of the six-county study region.

The more generalized six-county issues revolve around concerns of
facilities construction, water supply planning, land use planning, and
distribution systems. But the priorities of these and more specific
concerns vary from sector to sector within the study region.

c. Financial capability, shortages of trained personnel, and a

general lack of public interest are major factors perceived

by local officials which hinder municipal governments in
resolving water supply problems.

Most local officials, while acknowledging municipal interdependence,
cite financing, manpower, and lack of public support as stumbling blocks
to the resolution of water supply problems. Financing and manpower are
reflective of problems which face small municipalities in meeting the
water service needs within a rapidly expanding regional population and
economy .

%
d. Local officials perceive the need to achieve greater

coordination on the regional level in the construction of
facilities, water system planning, and distribution systems.

From a six-count& regional perspective, there exist few mechanisms
whereby water system development may be coordinated, nor does there
exist, except in Orange and Durham Couﬁties, a management system struc-
ture by which aréawide planning and management activities are integrated
with local governméntal decision making.‘

e. | Municipalities more frequently rely upon other local

governments than any other state or regional agency in
obtaining water supply information and assistance.

Because the small size of most municipalities in the study region
does not allow them the luxury of maintaining many water supply pro-
fessionals, they tend to rely upon each other for water supply informa-

tion and assistance, rather than maintaining ongoing relationships with
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regional, stafe, and federal agencies. For planning and projects which
involve agencies on higher levels of goverhment, municipalities utilize
middle-men (consulting firms).

f.  The system of municipal water supply is, therefore, more

cohesive on the inter-local level than on the vertical
intergovernmental dimension.

If a system of water supply allocation can be said to exist, then
it exists as a quasi-market composed of local governments which interact
on a largely informal basis. Moreover, especially in Wake County,
coalitions of small municipalities are beginning to form to check the
increasing dominance of a large, central water éupplier.

g. Local officials do not necessarily perceive state and
federal fragmentation as a problem.

Municipal decision makers, even when they acknowledge local inabil-
ity to meet future water supply demand, do not desire a more positive or
active state governmental role in water supply management. Municipal
policy makers have largely expressed a preference for state government
to increase tfaditional instrumental functions, such as financing and
technical assistance, but do not welcome a direct state government role
in water supply management on the regidnal level.

h. In the issue area of water supply, the study region is
roughly divided along county lines.

Patterns of urbanization, water problems, and municipal interaction

~have influenced the development of areawide systems along county lines.

Inter-local relations in water supply management are overwhelmingly con-
ducted on an intra-county rather than an inter-county basis. The most
common ﬁroblems facing municipal water systems is the allocation of sup-
plies between comparatively larger municipalities and their respective

incorporated and unincorporated fringe communities.
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i. There exist five distinctive types of areawide municipal
water supply systems in the study region.

The municipélities in Wake, Johnston, and Lee Counties are organ-
iéed into a contract sistem for the allocation of water supplies among
urbanized areas. The urbanized areas in the Chapel Hill sector of
Orange County are served by a sewer and water authority (OWASA). The
Durham city and county relationship is a viable response for an area

with only one incorporated community, and in Chatham County, a county

"broker'" role is emerging to link incorporated with unincorporated areas.

The planning and coordinating activities of the Triangle "J' COG loosely
incorporate all municipalities in the study region.

j. The contract systems in Wake and Johnston Counties are
becoming stressed as demand begins to approach system

capacity.

The weaknesses inherent in a contract system of arecawide water sup-
ply alloéation are becoming apparent to officials in Wake and Johnston
Counties. As long as the central water supplier possesses excess capa-
city in supply or treatment, the system represents a least-cost solution
for small municipalities. Howeﬁer, as consumption approaches the capa-
city of the central supplier, it will act to limit the increase in demand
outside its respective jurisdiction. This action may shift capital in-
vestment risk-taking and other costs associated with meeting future area-
wide demands for clean water from the large central supplier to the out-

lying towns, which may not possess the fiscal capacity to meet such in-

" ¢creased costs.

k. If local officials perceive that the existing system is not
advantageous to their interests, they will attempt to shift
the policy decision arena from one level of government to
another.
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The process of expanding the water supply policy decision arena to
include areawide interests has led to the creation of an areawide sewer
and water authority in Orange County. This process, for different rea-
sons, has begun to operate in Wéke and Johnston Coun;ies. In Wake County
a coalition of municipalities has appealed to the county commissioners
for financing for the extension of 1ines‘for water from Harnett County
to supplement water purchases from the City of Raleigh. Such a plan, if
successful, will involve Wake County in é more direct water supply allo-
cation role than has currently been thé case,

1. For three subareas‘of the étudy region, county government

is increasingly planning a central role in the provision
of areawide water supply services.

In the past, counties have plajed a facilitative-role by assisting
in the financing of water lines which have linked municipalities to-
géther and provided water services to unincorporated areas. However,
in Chatham, the county is contemplating an expanded role of acting as a
"broker" between municipalities and unincorporated communities, 1In the
Wake and Johnston areaé, county government is moving toward a more
politicized role of represénting small, dependent contracting municipal-

ities in their relationships with their respective water suppliers.

Recommendations

On the basis of the research findings, it is clear that areawide
water supply management strategies play a significant role in the allo-
cation of clean water among municipalities within the study region. What
is not clear, however, is the future evolution of the contract systems in
Wake and Johnston Counties, nor the position state govermment should take

in respect to the regionalization of water supply allocations.
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Some local officials in Orange and Durham Counties poiht to OWASA
and the Durham City-County relationship as examples that should be fol-
lowed in contract counties. However, the institutional circumstances
which led to the creation of OWASA and the close partneréhip between the
city and county of Durham are not extant in either Wake or Johnston
Counties., In the OWASA case, the university was willing to divest it-
self of the water and seﬁer service. In Durham, the county does not
have to balance outlying municipal interests with those of a large
central city. In Wake and Johnston Counties, the more familiar pattern
of city-suburb urbanization has created a structured relationship which
"has, at least in the Wake County case, led to a conflict between the
interests of a large supplier and municipal purchasers. The result has
been an active formation of coalitions of small municipalities in an
attempt to counter-balance Raleigh's change in water contracting condi-
tions. This, in turn, has led to the development of a plan to involﬁe
the county in developing an alternative source of clean water through an
inter-basin transfer from the Cape Fear River basin.

From a water resource management perspective, this plan would
appear to lead to a less than optimal utilization of water resources in
the Neuse River basin and may pose problems in the future development in
the Cape Fear River basin. If a regional water supply plan existed for
the allocation of water supplies in the upper Neuse River basin, which
allowed for the distribution of water supplies within Wake County, and
if that plan were implemented by an areawide agency which represented
all Wake Cqunty municipal interests, then the Harnett County plan may
not have been formulated. As it stands now, regional water supply allo-

cation among urbanizing areas in Wake County depends in large part upon
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the types of agreements than can be individually made between the City
of Raleigh and the outlying towns, which, at best, reflects a disjointed
‘decision process. Such a system reflects neither a market or quasi-
market nor a centrally planned and directed decision process. Nor does
the structﬁre allow for an equitable distribution of capital investment
risks and water supply benefits. It is recommended, therefore, that
local officials in Wake County consider the development of an areawide
organization which would distribute capital investment risk (in the form
of borrowing policies), equalize water service costs, and maximize
efficiencies in the allocation qf water supplies throughout Wake County.
This may be achieved through the establishment of a county-wide organi-
zation which would coordinate water supply planning and administration
among local governments which are currently operating in the Raleigh
contract system. Under current North Carolina state law, local offi-
cials are provided enabling legislation for a wide range of areawide
organizational types.

Just as problematical, however, is the policy position in respect
to the areawide management of municipal water supplies. From the data,
there does not appear to be sufficient local official support for the
creation of legislation which would empower the state to mandate area-
wide, or regional, water allocation organizations. deal officials
appear to value autonomy over efficiency, even when locally derived
wafei supply solutions may result in highef service costs than region-
ally‘derived solutions (Edgmon, 1980). Another problem -facing the
state, if it desires to adopt a regional or areawide water supply policy,
is the selection of organizing principles. On what basis should state

and local decision making be organized? From a water resources point of
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view, the boundaries of river basins are desired, in that such a system
would correlate management decisions with the natural flow of water
within its cycle. However, state, regional, county, and municipal jur-
isdictions nor the pattern of urban development follows river basin
boundaries, and local decision makers have tfaditionally resisted
attempts to create a “third layer of govermment." Politically, a state
dreawide or regional water resources development policy should follow
established political jurisdictional boundafies énd should utilize, to
the maximum degree possible, existing institutions. If the state fol-
lowed these criteria, then a basic unit of govermment which possessed
the authority to implement areawide water supply policies is county
government. A primary constraint, however, has been the reluctance on
the part of county government to involve itself in the traditionally
municipal function of providing water supply services. The next highest
level for regional water supply planning and management would be the
multi-county jurisdiction of the Councils of Govermments. It is at this
level that multi-county water suppiy problems could be defined and man-
agement strategies formulated for adoption by local units of government.
Major constraints for COGs, however, are that their plan recommendations
cannot be enforced; ﬁhey cannot tax, and they generally cannot engage in
the "painful acts of govermment" inherent in allocative decision making.
However, the state may develop incentives which can be included as
conditions for the receipt of state derived financial aid for water sup-
rly system,develdpment. Such criteria could aid plan evaluation whereby
plans for intermunicipal water lines could be compared to an overall

county or multi-county water supply plan.
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This analysis indicates that, while areawide water supply manage-
ment strategies are being actively fursued by local governments, theré
does not exist a viable areawide or regional institutional structure
whereby municipal water supply decision making can be integrated with
regional and state government growth management policies. The result
has been the proliferation of a variety of areawide systems, with some
exhibiting distinct liabilities for the municipalities involved within
them. It is recommended, therefore, thaf further research be undertaken
to clarify the political and administrative basis for the consideratioﬁ
of a set of state policies which would prémote and facilitate the devel-
opment of areawide municipal water supply systems in such a manner that
state and regional policy concerns may be integrated with county and

municipal water supply needs.







1. Introduction

The purpose of this study is to describe the structure of organizé—
tion of municipal ﬁater supply systems, and analyze the pattern of
intergovernmental relations within the six county area which comprises
the planning jurisdiction of the Triangle "J" Council of Governments.
The planning region is located in the eastern portion of the North Caro-
lina Piedmont. The region was chosen because parts of it, particularly
Wake County, are undergoing urbanization, driven by the rapid econdmic
development of the Research Triangle Park, the étate'é capital city, and
three major universities. Because of this rapid populatioh growth, 377
from 1950 to 1970, and from 428,000 in 1970 to an estimated 700,000 by
thé year 2000, some local governments have been experiencing difficul-
ties in meeting water supply demands within the context of existing in-
stitutional arrangements. Indeed, if the future water supply demands
from estimated population growth are to be met, then séme alterations in
the existing pattern of intergovernmental relationships will have to be
made.

This necessity for change in the structure of intergovernmental
relations in the municipal water supply industry has been recognized by
public officials on many levels of government. For example, the federal
government is currently undergoing change in respect to its existing
priorities for providing financial and technical support for large-scale
water resource development projects and the funding of municipal water
systems. The state legislature, in the 1979-80 legislative session,
organized a study commission to consider the necessity and feasibility

of modifying state water law, reorganizing water-related administrative




functions among state agencies, and establishing new‘étate~loca1 rela-
tionships. Finally, local officials representing some communities in
Wake County have begun the task of reassessing existing inter-local
relationships for water sdpply and considering alternative arrangements,
which may solve anticipated problems of system adequacy in the near
future. |

This report focuses upon how local governments have organized their
water systems to serve a population base which has created areawide sup-
ply problems, the perceptions of local officials as to the importance of
water supply in and sustaining viable community grdwth, water supply
strategies to meet future needs, the status of intergovernmental rela-
tions, and some alternative institutional arrangements which may resolve
some problems inherent in éreawide population growth.

The reséarch reported here is based upon a series of surveys and
interviews of local elected and appointed officials conducted in the
spring and summer of 1979. Fof each of the 30 incorporated municipali-
ties within the study region, a mail-type questionnaire was sent to each
city or town cduncillor, and each town or city ﬁanager and public works
director was interviewed. These data, plus existing related literature
on the organization of water supply, have been organized so that a
series of research objectives have been met. The research objectives

are as follows.

1.1 Research Objectives

The research objectives of tﬁis study are based upon the assumption
that, as the Piedmont region 6f North Carolina increases its economic
and population base, batterns of organization and institutional arrange-

ments must evolve to manage emerging problems of supplying water to an




expanding urban population. The existing pattern of organization estab-
lished upon the relatively simple needs of a rural past appears, from
many perspectives, to be rapidly becoming obsolete. It is the re-
searcher's hope that the new forms which will most surely emerge do so
on the basis of thoughtful consideration by the actors involved, and
that the research réported here will>aid them in their deliberations and
decisions. The research objectives are: |

Objective 1. Determine the existing status of water resources
intergovernmental relations in the Triangle "J"
Planning Region.

Objective 2. Determine existing policy maker‘perceptions of the
importance of water suppiy issues and intergovern—
mental relations.

Objective 3. Propose and evaluate the political acceptability
and feasibility of alternative water supply insti-
tutional arrangements.

Each of these objectives will be discussed below.

1.1.1 Determine the existing status of water resources intergovernmen;”
tal relations in the Triangle "J" Planning Region.

The first objective of'this research effort is to determine,
through survey research techniques, the existing status of water
resource-related intergovernmental relations. These relationships in-
clude both formal and informal interactions on the inter-local, local-
state, local~regional, and local-federal levels. A delineation of such
structures will define the institutional component of .the decision en-
vironment of iocal governments in respect to the formulation and imple-

mentation of water supply strategies.




1.1.2 Determine the existing policy maker perceptions of water supply
issue salience and intergovernmental relations.

The secpnd research objective is to determine the relative per-
ceived importance of water supply as an issue or problem for local
policy makers. Problem salience is important in the sense that if water
supply is perceived as a critical‘issue to the community, then local de-
cision makers tend to be more receptive to considering alternative insti-
tutional arrangements which may mitigate problems. Accordingly, if in-
adequaﬁies in water supply are perceived to be an areawide instead of a
local problem, municipal decision makers will tend to engage in inter-—
governmental "'diplomacy'" for the mobilization of rescurces necessary to
mitigate the local effects of the problem from other units of govern-
ment. Therefore, we expect to find that if water supply issues are of
high salience to local decision makers, then they will be more willing
to consider a wider range of institutional alternatives for the resolu~
tion of such problems.

1.1.3 Evaluate the political acceptability and feasibility of alterna-
tive water supply institutional arrangements.

Institutional arrangeﬁents are not neutral. While a given set of
organizational alternatives may, in a technical sense, solve problems of
water supply distribution,l such arrangements tend to provide differing
levels of organizational costs to municipalities, in respect to the loss
of decision and policy prerogatives foregone for increased water supplies
provided from external sources. Research findings suggest that communi-
ties are willing to accept centrally directed water allocation arrange-

ments only if existing arrangements result in inequalities in the

lSee Higgins and Okun (1972).




allocation of the resource and inefficiencies in its distribution (Maas
and Anderson, 1978). On the other hand, decentralized water allocation
mechanismsvare preferred if no shortages are perceived or if indepen-
dence and flexibility in the allocation and use of thg resource are of a
higher political priority.

Thus, data genérated by meeting the first two research objectives
will allow us to evaluate in a general way potential local official ac-
ceptance of a range of institutional arrangements designed to increase
efficiencies in water supply allocation and use. Such alternatives range
from centrally directed regulatory processes (state-based authorities) to

the existing status quo.

1.2 Methodology

In order to meet the above stated objectives, a series of surveys
and interviews were undertaken of local, regional, and state ﬁublic offi-
cials with responsibilities in water resources decision-making within the
study region. Data collected from these surveys and interviews were used
ﬁo meet the above listed research objectives. Items on the survey instru-
ments and included in the interviews were selected on the basis of vari-
ables developed within the context of a conceptual framework of inter-

governmental relations. This conceptual framework is developed below.

1.2.1 Conceptual framework.

Within the United States, there exists a wide variety of institu-
tional arrangements designed to allocate water supplies under conditions
of scarcity. These organizational arrangements range from market, or
laissez-faire, systems where each individual municipal water system‘is

able to maximize individual or unit choice, to highly centralized state-




based authorities which reguiate water users through a system of permits.
In examining the relationship between the degree that any given‘water
industry is éentraliZed and water abundance, one can readily conclude
that centrally directed water allocatioh‘and distributipn mechanisms are
employed in areas of scarce and/or diminishing water supplies. That is,
water users appear wiiling to forego a certain degree of freedom in water
use for increased equity and certainfy in the distribution of a scarce
resource (Maas and Anderson, 1978). In many cases, however, given tra-
ditional political values and the perceived legitimacy of local political
institutions, water users may band together to formvareawide organiza-
tions to insure equity in resource allocation and to reduce uncertainty
in future supplies. Such local areawide organizations may also be
created as defensive measures if it is perceived by local interests thaf
a lack of poéitive action on their part may prompt the intervention of
state or federal agencies. Such a pattern is evident in some western

and southeastern states, where local water user districts or authorities
form the basic water allocation unit for metropolitan areas.

A fundamental question currently facing some urban areas in the
study region revolves around the adequacy of existing water allocation
mechanisms and the political relevance of alternative areawide water
supply management strategies as remedies for existing institutional
shortcoﬁings. Answers to questions related to this issue may be found
by investigating the existing set of institutional arrangements.

Research on allocative mechanisms in natural resources management
indicates that the effectiveness of any given set of institutional
arrangements depends not so much upon the specific set of managerial or

analytical techniques employed as it does on the institutional setting




within which such techniques are implemented (Marjone, 19763 Landy,
1977). 1Indeed, the successful development of alternative organizational
devices hinges upon specific political and institutional factoré. For
example, in the developmént of areawide water quality management systems,
the degree of functional consolidation‘of specific administrative activi-
ties is strongly related to a number of intergovernmental variables among
mqnicipalities. These include the following:

(a) the level of socio-economic interdependence of the
regional population;

(b) the degree of hydrological interdependence of the
~ principal water concerns within the region;

(¢) the pattern of inter-local relations, including
inter-municipality and city-county cooperation;

(d) the perceived legitimacy of state and regional
organizations; and

(e) the general pattern of political dependence of local
governmental units upon state government.

Socio—~economic interdependence of communities within an urbanized
region leads to the recognition by lqcal decision makers that solutions
to local problems may require a regional or areawide approach. Hydro-
logical interdependence links local decision makers by virtue of the
dynamic nature of the water source. Local governments over the years
develop set patterns or routines for solving mutual problems. These may
be either direct inter—local relations or appeals to third parties, such
as county or state government. Critical in this regard is the perceived
legitimacy of the state to take direct action in traditionally local
governmental service areas, and/or the degree to which local governments
rely upon regional organizational devices to solve areawide problems.

Each urban region in each state possesses its own general pattern of




political and administrative interdependence, and, as such, the general
pattern of poli;iéal dependence of local goﬁernments upon. state govern-
ment is a critical factor in the successful implementation of state-
sponsored solutions to areawide problems.

An appropriate theoretical framework for the analysis of interf
governmental interdependence can be found in the interorganizational
behavior literature. For example, Terreberry (1968) has been able to
differentiate any given organization's environment into discernable
fields on networks of other organizations. Furthermore, there exists a
body of evidence which suggests that the sfructure of an organization's
environment influences its decision making procéss, in terms of selec-
tion of specific decision strategies or policy alternatives (Warren,
1967). Thus, such a conceptual approach is useful in research which
attempts to relate decision processes of local water planning and devel-
opment units with institutional and organizational structures of an
intergovernmental nature.

Within the literature of interorganizational relations, there exist
two competing perspectives: exéhange and power-dependency. Tﬁe exchange
perspective assumes that organizations establish relationships with
others if such organizations perceive that mutual benefits or gains may
be derived from such relationships (Schmidt and Kochan, 1977, p. 200).
The power-dependency model focuées upon the conflict aspect of inter-
organizational relations and assumes that organizations are driven into
relationships with others because of competition for scarce resources.
Organizations use their influence within an interorganizational network
to establish link§ with others to insure a steady supply of needed re-

sources.




Both approaches, one based upon assumptions associated with cooper-
ation and the other based ubon aséumptions related to conflict, can be
viewed as a continuum of a range of the potential status of any single
organization to others within its environment. Thus, the potential
exists for the evaluation of the interorganizational impacts of proposed
changes 'in the exisﬁing set of relationships municipalities have with
each other, county government, and state and federal agencies within

their decision environment.

1.2.2 Variables.

This conceptual approach suggests speéific variables be identified
which will provide information upon the existing structure of municipai
intergovernmental relations, and expected directions that the evolgtidn
of such relations may take as municipalities adapt water supply manage-
ment strategies to meet changing conditions of supply and demand.

These variables can be réughly organiéed into three distinct categories:
(a) independent, (b) intervening, and (c) dependent variables. Each
group of variables will be discussed below.

The first set of variables will be those which we will designate as
independent variables. They are independent by virtue of the fact that
they are considered by decision makers to be impossible or difficult to
change in the short run, and that they tend either to structure the de-
cision process or to serve as constraints in assessing alternétive muni-
cipal water management strategies. For this study, the following fac-
tors have been identified:

1. municipal population size;

2. population growth rate, expressed as a percentage of
growth, from 1970 to 1980; and
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3. the degree of dependence of the municipality on other
units of government for water supply.

Population size is a significant factor because size is an indi-
cator of tax base and, hence, the community's ability to finance public
services. ' The larger the community, the greater the probability is that
the municipality will be able to finance and maintain adequate water
supplies and facilities. However, this factor is conditioned by another,
population growth rate. If a community has experienced abrapid increase
in its population, the demand for increased water supply services may be
increasing at a faster rate than the municipality's ability to expand
either supply or treatment capacity. On the éther hand, municipalities
with slow, stable, or declining growth rates may be able to maintain
adequate reserve capacities without the necessity of altering existing
management strategies. The third factor, the degree of dependence‘of the
municipality on other units of government, is a measure of the percentage
of water consumption of a given municipality which is derived from out--
side sources. This is measured as a percentage of water purchased under
contract in the present and other years. Other water supply studies
have estimated that the municipality will have a negative water supply
and treafment capacity.

The second set of variables are classified as intervening variables.
They are considered to be intervening because they are subject to mani-
pulation or change by policy makers but, nevertheless, influence the out-
comes of choices made in respect to determining municipal water supply
management strategies and intergovernmental relations. These variables
are as follows:

1. perceptions of water supply issue salience among
policy makers;
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2, perceptions of the salience of cooperation with other
governments and agencies;

3. interactions with other local, state, and federal
agencies; and

4, level of organizational resources to plan and develop
water resources. '

Perceptions of issue salience are important because decision
makers tend to delay action on problems if they perceive that there is
low citizen concern or few negative consequences for not taking action,.
On the other hand, if decision makers perceive a significant level of
citizen concern about an issue, or that the consequences of not acting
may be serious to the community, they will have a greater propensity to
search actively for satisfactory solutions and act upon them.

Perceptions of the salience of cooperating with other governments
and agencies is importént because, if decision makers have been success-
ful in developing intergovernmental strategies in the past to solve or
manage local problems, they will have a greater propensity to consider
intergovernmental strategies in the future.

Interactions with other local, state, and federal agencies are im-
portant because governments and organizations tend to routinize rela-
tionships and will consider future solutions to problems within the con-
text of existing relationships.

The lack of organizational resources to plan and develop water re-
sources is important to communities, in respect to the level of inter-
organizational independence which they can achieve and maintain.

The third set of variables will be considered as dependent ones in
this study in that they represent decision makers' evaluations of alter-

native water management strategies. These variables include policy maker
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perceptions of the relevance and desirability of alternative organiza-
tional arrangements and Qatervsupply management strategies to mitigate
perceived water resource problems. Within the context of our survey,
fespondents were asked to rank the desirability of options ranging from
water conservation measures to a variety of areawide organizational al-

ternatives.

1.3  Data Collection

In the spring and summer months of 1979, a series of surveys were
undertaken. For 30 incorporated municipalities in the Triangle region,
a sufvey instrument was mailed to each city or town councillor or alder-
man. The total number of councillors included in the mail survey was
194. Of this group, 111 or 58% responded, as Table 1 below indicates.
In addition, three other types of local officials were surveyed on the
basis.of face~to-~face interviews--city or town managers, public works
directors, and the chairpersons of water associations and/or authorities.
Because these officials were personally interviewed, the number of cases
included in the data analysis equals the total number in our survey uni-

verse.

Table 1. Local Public Officials Surveyed and Respondents

Officials | Surveyed Respondents Percentage
City or town councillors 194 111 57
City or town managers 21 21 100
Public works directors 27 27 100
Chairmen, water associations . 3 3 100

Total | 245 162 66.6
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1.4‘ Analysis

Once the data colleétion process was completed, the survey informa-
tion was coded, kejpunched, and computer processed by an edit program
into an SAS file by the Center for Urban Affairs. Thg basic unit of
analysis for this study is the municipality, where N = 30. However, in
order to facilitate the analysis of local officials‘ perceptions of
intergovernmental relations and issue salience, three additional sub-
files were created: - one containing all responses (N = 162), a second
containing elected officials only (N = 111), and a third containing
administrators (N = 48). |

Data analysis was relatively straightforward, with output tables
designed to compare perceptions among the types of local officials on a
variety of variables. .This was accomplished so that the differences

among elected officials and administrators would be taken.into account,

1.5 Organization of the Report

~ The report is organized into seven chapters. The first chapter
defines the purpose, scope and conceptual framework, and methodology of
the study. Chapter 2 presents a description of the current status of
the organization of the municipal water supply industry in the study
" region, in respect to population demand, existing capacity, and the
division of labor among local, regional, state, énd federal entities.
Chapter 3 presents an analysis of local official perceptions of the
salieﬁce of water sﬁpply from a local to an areawide pefspective. Chap-
ter 4 examines intergovernmental relations, with an emphasis upon state-
local and federal-local relations. Chapter 5 considers the development

and current operation of two distinct types of areawide organizations
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which exist in the study region: (1) an areawide authority--the Orange
Water and Sewer Authority, and (2) the Raleigh-based contract system.
Each of these types has evolved to manage ‘a specific set of inter-
governméntal water supply problems under different institutional and
political conditions. Chapter 6 considers local official evaluations

of alternative management strategies for coping with water scarcity, and

Chapter 7 is the summary and recommendations.
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2. Municipal Organization

The purpose of this chapter is to provide a deécription of the
current status of the Qrganization of the water supply industry in the
Triangle "J" Region. In considering this organization, it is important
to describe in some detail several factors: (1). the general hydrolégi—‘
cal: conditions which‘prevail within the region &ith respect to the
actual water supply, in terms of both ground and surface water; (2) the
distribution of urban population within the region; (3) the pattern of

municipal water supply services and related issues; and (4) areawide

.water supply systems.

2.1 General Hydrological Conditions

The hydrological conditions with the Triangie "J" area are both
well known and well documented, Five of the six counties included in
the study region--Chatham, Durham, Johnston, Lee, Orange, and Wake--are
divided between two water basins, the Cape Fear and Neuse~White (see
‘Map 1). Orange County spans a third river basin, the Roanoke. Of these
two basins, only Johnston County falls entirely within the Neuse-White,
and. Lee gnd Chatham fall within tﬁe Cape Fear. The Triangle "J" Council
of Governments' study of water resources ﬁanagement in the region (see
Table 2) illustrates the areas of‘each of the counties within the three
basins.

As the ngmbers in Table 2 indicate, the region is primarily drained
by two major river systems, the Neuse and Cape Fear. However, because
of the region's location at the headwaters of these river systems, low
flow situations are a common occurrence. Thus, especially during dry

conditions during the summer and fall months, efficient water management
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Table 2. ‘Counties by River Basin

Area Cape Fear Area _Neuse Area Roanoke Area

County Sq. Mi. Sq. Mi. % Sq. Mi. % Sq. Mi. %
Chatham 709 709 100.0 - - - -
Durham 296 82 27.7 214 72.3 - -
Johnston 797 20 2.5 777 97.5 - -
Lee 256 256 100.0 - - - -
Orange 400 184 46.0 209 52.2 7 1.8
Wake 859 136 15.8 723 84.2 - -
Total 3317 1387 41.8 1923 58.0 7 0.02

Source: Triangle "J" Council of Governments, "Water Resource Manage-
ment," July 1977.

has been the order of the day for those municipalities dependent upon
surface water supplies.

There exist numerous impoundments within the region to provide raw
water supplies. The two major projects designed to meet the long-term
growth needs of the region are the B. Everett Jordan Reservoir in the
Cape Fear Basin and the Falls Lake Project in the Upper Neuse Basin.
While it is yet to be completed, it is expected that the Jordan Lake
Project will provide 100 MGD for municipal water supply needs for muni-
cipalities in Chatham, Durham, Orange, and Wake Counties (North Carolina
Department of Natural and Economic Resources, 1977, pp. 4-8). The Falls
of the Neuse Reservoir is anticipated to make available an average of
100 MGD for municipal water use, which is expected to be ample for the

needs of the expanding Wake and Durham County economic and population
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base (NCDNEF, 1977, pp. 4-75). Thus, in very general terms, overall
surface water supply for municipal use will be able to meet anticipated
demands in the near future.

However, with respeét to ground water sources, bgcause of the
geology of the region, well yields vary widely from dry holes to more
than 200 gallons pef minute. This factor, along with great variability
in quality, has rendered ground water an uncertain source of supply for
intensive economic and residential development (Triangle "J" COG, 1980,
pp. 129-130). Many municipalities which have traditionally relied upon
‘ground water sources have found it difficult to increase well yields and
have turned instead to surface flows to meet rising demand. As more and
more communities consider surface water supplies, the necessity for
inter-local and areawide cooperation will increase, as the capital costs
for such projects may, in many cases, exceed individual community

financial capabilities.

2.2 Demographic Characteristics

The study region can be chéracterized as a once rural area which
has only recently undergone economic and urban development. For example,
since 1950, the region has experienced an average annual population
growth rate which has exceeded the State of North Carolina as a whole.
The population growth within the region from 397,344 in 1950 to 665,740
in 1980 has been dis;ributed unevenly within the region, as Table 3
below illustrates. For example, only Wake and Orange Counties have had
growth rates exceeding that of the region. The regional growth rate

from 1970 to 1980 has been 23 percent.

Orange County has experienced the highest growth rate of the six

counties from 57,567 in 1970 to 76,603 in 1980 (approximately 33 percent).
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Table 3. Population, 1970 and 1980, for Region J, Counties and

Municipalities
Population
Jurisdiction 1970 198028 % Change
REGION J 541,012 665,740 23
Chatham County 29,544 33,374 12.9
Pittsboro 1,447 1,333 - 7.8
Siler City 4,689 4,467 - 4.7
Goldston 364 353 - .3
Durham County 132,681 150,117 13.1
Durham 95,438 97,725 2.3
Johnston County 61,737 70,221 13.7
Smithfield 6,677 7,272 8.9
Selma 4,356 4,750 9
Four Oaks 1,057 1,028 - 2.7
Pine Level 983 940 - 4.3
Clayton 3,103 4,053 30.6
Benson 2,267 2,779 22.5
Princeton 1,044 21,021 - 2.2
Micro 300 436 45.3
Kenly 1,370 1,406 2.6
Lee County 30,467 36,754 20.6
Sanford 12,028 14,789 22.9
Broadway 690 911 30.5
Orange County 57,567 76,603 32.9
Chapel Hill 26,195 31,063 18.5
Carrboro 5,058 8,083 59.8
Hillsborough 5,855 3,070 - 47.5
Wake County 229,006 298,339 30.2
Apex 2,234 2,890 29.3
Cary 7,430 22,010 196.2
Fuquay-Varina 3,544 3,318 - 6,3
Garner 4,923 9,499 92.9
Holly Springs 697 696 - .1
Knightdale 815 855 17.1
Morrisville 209 254 21.5
Raleigh 121,577 148,429 22
Rolesville 555 376 - 32.2
Wake Forest 3,148 3,727 18.3
Wendell 1,929 2,175 11.6
Zebulon 1,829 2,023 10

8y. S. Census Preliminary Totals, North
Volume 3, No. 4, January, 1981, pp. 3-8.

Carolina State Data Center,
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Wake, the most populous county iﬁ‘the region, has experienced a compar-
able percentage growth rate of 30 percent and has achieved the largest
growth in absolute terms, from 229,006 in 1970 to 298,339 in 1980.
Within Wake County, Raleigh and its satellite communities of Garner,
Cary, Morrisville, Apex, and Knightdale comprise 62 percent of the
county population in 1980. The highest municipal growth rates for the
region have occurred among this group of communities. Cary, for ex-
ample, has experienced the highest rate of growth of any municipality in
the region, from a population of 7,430 in 1970 to an estimated 22,010 in
1980. This represents a rate of growth eceeding 196 percent. Raleigﬁ;
the largest city in the region, has grown by more than 20 percent in the
éame time period.

The data in Table 3 also illustrate areas within the region which
cansbe characterized as either stable or declining in population. How-
ever, counties other than Wake and Orange have sustained an average
growth rate of 15 percent.

' Durham County, which has grown by more than 13 percent, has added
over 37,000 people outside the City of Durham. The city, however, has
grown only 2.3 percent in the last 10 years. The largest number of coﬁ—
munities which experienced population losses are in Johnston County.
Three communities--Four Oaks, Pine Level, and Princeton--have had popu-
lation declines, while the non-municipal population growth rate for
Johnston has increased by almost 14 percent over the 10-year period.

The population decline in small communities is most dramatic in Chatham
County, however. The three communities of Pittsboro, Siler City, and
Goldston have lost an average of 4.27 percent of their population, while
the county as a whole increased its population from 29,554 .to 33,374, an

increase of almost 13 percent.
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2.3 Relationship Between Growth and Water Supply Adeqguacy

While it is evident that there exists sufficient raw water resources
within the region to support future supply needs, it is also evident that
there existwpfoblems in treatment cdpacity and distribution, which are
necessary to bring these supplies to specifié points of consumption
within areas experiéncing rapid population and economic growth. Accord~-
ing to the Triangle "J" COC water resources étudy, there are indications
that 18 communities were at or below the capability to provide water in-
dependently for use within their jurisdictions. In comparing these fig-
ures with the percentage growth rates from 1970 to 1980 for these munici-
palities, 11 communities with growth rates in excess of 11 pércent are
water supply deficient, while only seven communities with growth rates
below 11 percent have water supply deficiencies. Of 11 communities which
have experienced negative growth rates, only six operate with deficient
water supplies from their own sources, while 12 communities with positive
growth rates must look elsewhere to supplement their water supplies.
These data indicate that for many municipalities within the region,'the
capability to provide water for residential and industrial use may act
as a constraint upon further community growth and development. Also,
since many of the smaller communities within the region have tradition-
ally relied upon ground water for their needs, any future expansion in
water consumption must be met from surface sources. Since this future
surface water source will be concentrated predominantly within two
large impoundment projects,bthe implication is that such communities
will have to develop water supply management strategies within the con-

text of larger, areawide water supply distribution systems.
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2.4 The Pattern of Municipal Water Supply Service

There exists a variety of organizational arrangements in the provi-
sion of residential water supply within the region. These arrangements
can be viewed from several different perspectives: (l) the division of
labor of water supply functions among units on different levels of gov-
ernment, (2) the classification of residential water supply systems, and
(3)_formal and informal systems of organizations which provide areawide
rather than municipal services. FEach of these perspectives will be dis-

cussed below.

2.4.1 1Intergovernmental division of labor.

‘Because‘of our federal system of government, most urban services,
and environmental or natural resource management functions in particular,
are provided by multi-level systems which link many units of government
together. Because of different legal and constitutional powers, juris-
dictional size, financial capabilities, and tradition, each level of
government has come to specialize in specific sets of policy roles and
administrative functions.

In the area of water supply surface and ground water, Hufschmidt
(1980, p. 37) has identified nine separate functions in the area of water
supply and identified the activity levels of each level of government.
Major shared functions of the federal government include basic data
gathering and research (monitoring, investigations and funded research),
financial aid, and regulation. To- this list can be. added policies and
guidelines (Safe Drinking Water Act), development, construction, and
land acquisition (Corps of Engineers). Major state activities include
policies and guidelines, data and research, planning, review and com-

ment, financial aid, and regulation. A minor state activity is the
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provision of technical assistance. Local activities are confined to the

development of clean water supplies and the construction and management
2

of locally owned resources and distribution systems. This report will

consider the.organizatioh of these local activities and the linkages

between them among local units and other levels of government.

2.4.2 The organization of municipal water supply service.

Within the context of the local ﬁrovision of water supply services
there exists a variety of organizational arrangements. These different
organizational arrangements may be sorted into.four distinct organiza-
tional types: (1).independent municipal systemé, (2) dependent municipél
systems, (3) districts or authorities, and (4) unincorporated small
community water systems (see Map 2 and Table 4).

One third of the incorporated communities are served by an indepen-
~dent municipal water service. By independent is meant that the munici-
pality owns and manages the raw water éupply, treatment facility, and
distribution system. Over one-half of the incorporated communities are
served by a municipal watef system which is, to some degree, dependent
upon another unit of government or authority for all or part‘of its
respective water supply, treatment, or distributioﬁ.

Some incorporated and unincorporated areas are served -by a water
and sewer district, authority, or association. O0f this grdup, only
three--Orange Water and Sewer Authority, Goldston-Gulf Sanitation Dis-

trict, and the Micro Water Association--serve incorporated areas. The

2Since Hufschmidt has analyzed the organization of state and feder-
al water supply activities, the reader is encouraged to consult his
work (Report No. 143, February 1980).
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Knightdale, NC
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Knightdale, NC

Mr. W. A. Wilder, Jr.
Mayor
Knightdale, NC

Mr. Jimmy N. Johnson
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Knightdale, NC
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Director of Public Works
Knightdale, NC
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Mayor
Morrisville, NC
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Town Council
Morrisville, NC

Mr. Raymond 0. Broadwell
Town Council
Morrisville, NC

Mr. Wade Davis
Town Council
Morrisville, NC
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Town Council and Water Committee

Morrisville, NC

Mr. Gerald Perry
Town Council
Morrisville, NC

Mrs. Miriam P. Block
City Council
Raleigh, NC

Mr. John A. Edwards
City Council
Raleigh, NC

Mr. L. P. Zachary
City Manager
Raleigh, NC

Mr. L. Wade Smith
Water Plant Supt.
Raleigh, NC
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Director

Raleigh, NC

Mr. Richard Stevens
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Raleigh, NC

Mr. Melvin L. Bell
Town Council
Rolesville, NC

Mr. Charles U. Williams
Town Council
Rolesville, NC

Mr. James A. Perry, Jr.
Mayor
Wake Forest, NC

Mr. Rufus H. Forrest
Town Council
Wake Forest, NC

Mr. Guy G. Hill
Town Council
Wake Forest, NC

Mr. Jerry Walters
Town Administrator
Wake Forest, NC

Mr. W. D. Brazeal
Director of Public Works
Wake Forest, NC

Mr. Waldo Kennedy
Town Council
Wendell, NC

Mr. James Clay
Town Council

. Wendell, NC
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Town Council
Wendell, NC












