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ABSTRACT

The objective of the report is to examine the current status of
State water resource planning and policy development in Nerth Carplina
and to suggest specific changes in organization, programs, methods
and funding that would lead toward improved water planning and manage-

ment directed toward meeting future needs.

The report presents a brief historiecal review of State water resource
planning for the 1965~1975 decade. The current (1976-1978) setting for
State water resource management is then analyzed in terms of the legis-
lative basis and program content of State water resource activities, the
organizational structure for water resource planning and management, and
the linkages of State programs and activities with those of the Federal
government. The program content of State water resource planning is then
. examined, including comprehensive planning, water quality planning,
coastal area planning, and other specialized kinds of planning including
small watershed, fish and wildlife, and water supply.

The planning activity is then analyzed in terms of the appropriate
role of planning in an overall State management and policy development
process. A set of criteria for evaluating the State's water resource
planning performance is set forth, and applied to the State's activities
as of 1976-1978.

A proposed strategy for water resource planning is presented, includ-
ing suggestions for changes in organization and administration, program
content, and methodology. Finally, general and specific conclusions and

recommendations for early and long-term action are presented.
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

An extensive listing and discussion of conclusions and recommendations
is to be found in Chapter VI of the report., These conclusions and recommen-
dations are based on a detailed study of the North Carolina State water
resource planning activity, including its legislative and policy basis,
history, organization and administration, and substantive content. This
study, carried out over a two-year period from mid-1976 to mid-1978,
included interviews with key State and Federal officials and detailed
analysis of voluminous documentation on legislation, and administrative,
organizational, program and budgetary materials. From the results of these
analyses and discussion of their implications for policy and administration
with many key individuals in and out of State government, the conclusions
and recommendations of Chapter VI were developed. A summary of them is

presented here,
Conclusions
In General

North Carolina water management is in a state of transition and has
not yet matured so as to reflect an appropriate balance between water quan-—
tity and quality aspects. The distorting Federal government influence
characterized by strong pressures for water pollution control continues,
to the detriment of other important water resource problems and needs,
There is need for much greater State leadership and capability for overall
water management. Existing State resources are not effectively mobilized,
but are diffused in the Departments of Natural Resources and Community

Development and Human Resources.

Specific

Water quantity management, including allocation of water among competing
resources, is the most important unresolved water management issue. Water

allocation laws are deficient and administration of the existing "Capacity~




Use Law" is faulty. Greater attention needs to be given to interstate water
management problems, flood management, and sedimentation control. A vigorous

State water conservation program is also needed.

On Planning

Progress in comprehensive water resource planning has not kept pace with
State needs; only water quality planning is adequately supported. Although
the State government has recently recognized these deficiencies, additional
State resources need to be applied if the State is to take maximum advantage
of the probably forthcoming increased Federal support for comprehensive
planning. In particular, statewide planning for flood management, water

supply and conservation and interstate water issues need increasing attention.

Recommendations

In General

A major restudy of existing water allocation law should be undertaken
and corrective alternatives should be developed. New legislation is needed
on protection of in-stream uses, policy for trans-basin diversions, and
authorization and guidance for interstate cooperation. The Floodway Regu-
lation Act and Sedimentation Control Act should be strengthened. Legisla-
tion to establish new State cost-sharing policies for water resources

projects should be enacted.

On Organization

A strong State water management unit should be established in the
Department of Natural Resources and Community Development, either as a
separate Water Resources Division or as a major sub-unit in the Division
of Environmental Management. Transfer of the major water management
activities now in the Department of Human resources should be given further
consideration; pending such a transfer, strong coordination should be

achieved via an interagency group with DNRCD leadership.




On Programs

The State should act now to establish a ﬁew water quantity management
program, combining policy, planning, basic.data and regulatory aspects,
It should strengthen and expand its interstate water management activities,
its flood mahagemént program, and its sedimentation control program, and it
should establish a new water conservation program. The State shoﬁld take

these actions in advance of the enactment of new legislation.

On Planning

Organization. Major planning capability should be placed in a central

water resource planning staff with lead responsibility for all major aspects
of water resource planning. This should be supplemented by a small policy
and planning staff at the departmental level and specialized planning staffs
for individual program areas. Special attention is needed to coordinate the
currently large water quality planning program with comprehensive water

resource planning.

Program Content. A program of water resource planning, viewed as an

aid to water management, should include: statewide water resource assess-
ment of supply and demand, conducted every three or four years; a state-
wide framework-type report on policy-problem-~program alternatives, kept up-
to-date; major sub-regional planning studies by river basin and metropolitan
areas, to be completed statewide within ten years; statewide single-purpose
studies such as the statewide 208 water quality study, and studies of local

navigation, small watersheds and other projects, as needed.

Methodology. State water resource planning should be based on the
scientific method and principles of rationality, should be multi-objective
in approach, and should emphasize sound economic and environmental analysis
and systems techniques. It should be innovative and should emphasize
adaptation of these approaches to the situation in North Carolina. Public
participation in planning and linkage of planning to implementation should
be emphasized. Strong links should also be built with planning in other
sectors of State government and with local, regional and Federal government

agencies.



Procedures. The DNRCD and the Governor should propose, and the
Legislature should consider, improvements in water resource legislation
in the 1980 and 1981 Legislative sessions. . The DNRCD should promptly develop
and seek approval of specific programs and budgets for the new and expanded
activities in water resource management, flood management, sedimentation
control, and water conservation. It should also develop and seek approval
of an expanded program and budget for plaﬁning to take advantage of likely
availability of increased Federal grants for comprehensive water resource
planning. Finally, a study should be made in 1981 of experience with the
water resource organizational and management structure established in 1978
and 1979.




CHAPTER 1

INTRODUCTION

An important recommendation of the Senate Select Committee on National
Water Resources (1961) was that State leadership and planning of water re-
sources be strengthened. This recommendation was an important factor in
the enactment of Title III of the Federal Water Resources Planning Act of
1965 (Publlc Law 89-90), which authorized grants to States for comprehen31ve_

water resource planning. With this Federal stimulus, North Carolina
established a program of State water resource planning as a part of an

expanded Department of Water Resources (later the Department of Water and

Air Resources), As discussed in detail in Chapter II, the State's water
resource planning and management program was severely affected by (1) major
reorganization of State government in 1972, involving the placement of

water resource activities in a newly-created Department of Natural Resources,
and (2) the impact on the State of the Federal Water Pollution Control Act
Amendments of 1972, with strong emphasis on water pollution control, buttressed
by Federal planning and construction grants, and by Federal regulations on

effluents.

The unintended results of these actions were unfortunate for the water
resource program. By 1975, as a result of successive reorganizations, the
administration of water resource activities was diffused in sevéral different
offices in the Department of Natural and Economic Resources., Furthermore,
comprehensive water resource planning was seriously underfunded and under-
staffed in relation to needs, and the State was encountering serious diffi-
culties in dealing with emerging water crises associated with major ground
water withdrawals on the Coastal Plain and allocation of surface waters for

water supply and electric power generation.

This situation led water resource experts in and out of State govern-
ment, including the director and staff of the N.C. Water Resources Research
Institute, to propose rexamination of the question of effective State water
resource management, including an examination of the adequacy of State

programs and administrative structure in relation to the emerging needs.




This study of State water resource planning in North Carolina was
undertaken as one response to these proposals for reexamination, The stﬁdy
objectives and design were formulated in the fall of 1975, and work began
on the study in July 1976. Key State and Federal water resource officilals
were interviewed in July and August, 1976, and work was begun on collection
and analysis of data on State water resource legislation, organizational
structure and administrative procedures, programs and budgets. As an aid to
the analyses, a classification scheme was developed, consisting of eleven

major water resource programs and nine management sub-activities, as

described in detail in Chapter III.

In early 1977, a set of tentative evaluation criteria was developed to
assess the State's water resource planning activity. These tentative cri-
teria were submitted to a number of water resource specialists in the State
and Federal governments and the universities, and a set of final criteria
was developed to serve the evaluation purpose. These criteria are set forth

in Chapter IV,

A tentative statement of desirable content and form of a State water
resource planning activity (Hufschmidt, 1977) was presented at a Planning
Seminar on the proposed Yadkin-Pee Dee Level B study held in Greensboro in
June 1977. This statement was discussed further in interviews with State

and Federal water resource experts in June and July, 1977.

Intensive analysis of the collected documentation and the results of
interviews proceeded during the period June 1977-May 1978, Background papers
were prepared on water quality planning in North Carolina (Moreau, 1977);
historical review of water resource planning in North Carolina (Orfeo, 1977a);
and current water supply planning in North Carolina (Stevens, 1977). 1In
addition, a special analysis was made of the administrative system for water
management in North Carolina (Hufschmidt and Stevens, 1978) for presentation
at the Southeast Conference on Legal and Administrative Systems for Water
Allocation held at Blacksburg, Virginia in April 1978,

In June 1978 a preliminary draft of the final report of the study was

presented at a meeting of State and Federal water resource experts and




other interested officials, and detailed comments and suggestilons for
revision were solicited, These have been taken into account in prepar-

ing the final report including findings and recommendations,

Background research for this project was carried on until September
1978, and the information on organizational and administrative structure

and programs 1is valid as of September 1978, unless indicated otherwise.

Chapter II presents a historical summary that provides the background
for the situation that existed with respect to State water resource plan-
ning when the study was begun in July 1976. In Chapter III, the current
(1977-1978) setting is developed with respect to water resource legisla-
tion, organizational structure, Federal-State linkages, and programs and
budgets for water resource planning. Chapter IV presents the essence of
the analysis including a discussion of the role of the State in water manage-
ment, presentation of the set of evaluative criteria, and application of
these criteria to develop sets of general and specific findings on State
water resource planning, Chapter V presents the outlines of a proposed
general strategy for State water resource management, which follows from
the findings of Chapter III. From this general strategy, findings and

recommendations are presented in summary form in Chapter VI.






CHAPTER II

HISTORICAL BACKGROUND

Modern water resource planning and development history in North
Carolina begins after World WarII. The first concern was with the quality
of the State's waters., A State Stream Sanitation and Conservation Com-
mittee established in 1945 reported in 1946 on the first comprehensive
assessment of wastewater discharges in the State (8SSCC, Pollution Survey
Report, 1946). This was followed in 1951 by enactment of the State
Stream Sanitation Law (G.S.143-21), the first comprehensive pollution
control legislation to be passed in the State. The law authorized creation
of the State Stream Sanitation Committee as an autonomous body administra-
tively located in the State Board of Health. This Committee undertook the
development of a pollution abatement program for the State's waters con-

sisting of four major elements:

1. development of water quality standards for each of several
classifications of streamsegments where those classifica-
tions reflect the intended use of stream segments;

2. surveys of existing pollution and water quality in each major
river basin in'the State and the formulation of recommendations
as to how each stream segment in the basin was to be classified;

3. assignment of classifications and related water quality standards
to each stream segment according to the "best use" of each seg-
ment; and

4. formulation of comprehensive pollution abatement plans based on
the stream classification and water quality standards.

This simple and straightforward strategy was completed in 12 years during
which surveys, stream classifications and abatement plans were completed and
adopted for 15 river basins with complete geographical coverage of the State,
Furthermore, during this period 335 waste-treatment projects costing approxi-
mately $118 million were initiated and 16 other projects were approved for

construction (Heath and Godschalk, 1964, p. 69).



Also, in the early 1950s - comprehensive, multiple-purpose water
resource planning was beginning to be recognized as a diatinct and
identifiable functional process, although as yet no attempt had been made
to-make it operational. This early recognition has been attributed in part
to a reform movement directed atMrth Carolina water rights law. The need
for reform of the basic structure of riparianism was apparent in many Eastern
states. A sustained drought which plagued the entire Southeast was another
factor which emphasized the need to overhaul the riparian doctrine in North
Carolina (Heath and Godschalk, 1964, pp. 106-107).

The reform urge in North Carolina was ultimately channelled into the
creation in 1955 of the State Board of Water Commissioners, a continuing
body charged with the study of State water policy (Heath and Godschalk, 1964,
p. 106). In 1959, this Board was merged with other water resource agencies
into a Department of Water Resources (DWR) as a result of the enactment of
the Department of Water Resources Act (G.S.143.39). Two policy-making bodies
were included in the Department: the State Stream Sanitation Committee (SSSC)
was transferred from the State Board of Health and a new Board of Water
Resources (BWR) was established. The Act also transferred the Division of
Water Pollution Control, the administrative arm of the SSSC since 1957, to
the new Department. The BWR was authorized to assign new duties to the
Division and to change its title to reflect any change in responsibility.
Accordingly, the Board added the surface water flow measurement program and -
a surface and ground water quality investigation program to the Division and
established a new Division of Stream Sanitation and Hydrology. The Board
also established three other divisions: Navigable Waterways, Staff Services,
and Ground Water. The Board had thought it advisable to create a Division
of Research and Planning, but due to budgetary constraints and a compelling
need for the ground water study in the eyes of the Board, the Division of
Research and Planning was dropped in favor of a Division on Ground Water (Heath
and Godschalk, 1964, p. 37). Figure I-1 presents an organizational chart of the
agency as of 1959.

The Aet thus recogﬁized the need for centralizing and coordinating the
water resource programs within a single State agency, and for the development
of a common framework through which to administer State agency plans and

10
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coordinate Federal agency plans (DWR, 1966, p. 80). Specifically, the
Act direcred the Department to prepare a comprehensive State water plan

under the supervision of the Board and the Committee.

Nonetheless, the water resource planning function continued to be
carried out as it had been before the enactment of the Department of Water
Resources Act--in the Department's words, "as an adjunct of the programs of
individual divisions, departments, and agencies" [emphasis added] (Heath and
Godschalk, 1964, p. 42). This was the conclusion of the first investigation
of water resource planning in the State, which appeared in 1964, entitled

appropriately, Water Resource Planning in Notth Carolina. Prepared for the DWR

by Milton Heath and David Godschalk of the Institute of Government of the
University of North Carolina, the study reported that only in the fields of
water pollution abatement, ground water and flood control did the Department

appear to have a strong planning element.

With the enactment of the Department of Water Resources Act came the
realization that the groundwork for the development of a centralized water
resource planning program needed to be laid, despite the lack of an overall
State framework plan (Heath and Godschalk, 1964, p. 190). Two other factors
were also working to hasten this development (Heath and Godschalk, 1964, p. 143).
One was the notion of "multi-purpose use' for the design of water resource con-
struction and development projects. The other was the recognition of the need
to consider the regional impacts of water resource programs through the 'basin
wide development' approach. Both concepts, which were developed and refined
by the TVA and national water resource agencies such as the Soil Conservation
Service and the Corps of Engineers, serve to illustrate the interplay between
various water resource programs and highlight the need for their formal co-

ordination.

The Department had already given some thought as to what a comprehensive
water resource planning program should include. The Department defined six

functions:

12




. policy statement;
. liaison with an interdepartmental committee;
. data collection-:and analysis;

1

2

3

4, project review and coordination;

5. determination of future water needs; and
6

. research. (Heath and Godschalk, 1964, p. 172)

The goal of the Planning Division would be the formulation of a comprehen-

sive water resource plan, This would involve, according to the Department:

1. setting basic planning objectives;

2. enunciating a companion set of State water
resource policies;

3. formulating a physical plan;
5, establishing priorities for development; and

6. devising a capital budget. (Heath and Godschalk, 1964, p. 172)

To carry out the planning function, the Department proposed a

two-pronged organization...to ensure close internal coordination

between the planners and the operating division of the Depart-

ment of Water Resources. The Planning Division itself will be

a small, high caliber staff unit under the Director of the

Department. A Department Planning Committee, made up of the

Director and the Division Heads, will act as a formal communica-

tions body to ensure that the work of the planning unit is

effectively related to the ongoing programs of the Department.

(Heath and Godschalk, 1964, p. 195)
By the time the Heath-Godschalk study was published in July 1964, a new
Planning Division had already been established and had assumed operation.
For administrative and budgetary purposes, it was placed in the Office of
the Director (DWR, 1966, p. 71). Only one professional employee was
permanently assigned to the Division and it remained at this size until
1968. According to the Fourth Biennial Report of the DWR, water resource
planning during that time (April 1, 1964-June 30, 1966) included "advice and
assistance to other State agencies, visits to local communities, spot studies
of particular areas of interest, and answering requests from the public for

information" (DWR, 1966, p. 73). By the end of the period, the Division had
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also completed a four-volume loose-leaf planning survey of the State by

subject, river basin, and region.

The Fourth Biennial Report also introduced the concept of a State water
resource plan as a discrete document. Frequent reference is made in the
Report to the "North Carolina Water Plan." The Department thought of the
plan as

long-range and broadly conceived...to meet the overall needs
of the State, to include proper consideration for all of the
competing user interests, and the viewpoints of all shades of
professional environmental interests., Such a plan must in-

corporate the contributions of all the divisions within the
Department. (DWR, 1966, p. 79)

At the outset of the two-year period, the Department recognized that it
would have to set definite goals and concentrate its attention on achieving
them if progress on the water resource plan was to be realized, That
significant progress was not made was blamed on "diverted effort and sheer
lack of manpower" (DWR, 1966, p. 72). The Department also pointed out that
the long delay in setting up a planning organization resulted in lost oppor-
tunities for exerting leadership in a newly-organized State Planning Task

Force.l

However, events were takingplace on the national scene which would
significantly alter the course of state water resource planning in North
Carolina. The biennium saw unprecedented Federal activity in response to
Congressional attention to water resource matters. This concern was spurred
as a result of a new emphasis on the larger issue of environmental quality.
In the water resource field, statutes set up new standards and approaches
and broader conceptions of water resource management and development, includ-
ing closely related matters of land resources (DWR, 1966, p. 75). Some of

the more important laws included:

lOrganized in the Department of Administration shortly after the Sanford
Administration took office in 1961 and after the results of an inderdepart-
mental study concluded that State planning activities could be expanded, the
Task Force was composed of a nucleus of staff within the Department of Admin-
istration and formal representatives from the planning staffs of all appro-
priate State agencies. The DWR representative, the Chief of the Planning
Division, sat on three Task Force Subcommittees: Recreation, Land Improvement,
and Water Resources.
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- Land and Water Conservation Fund Act of 1965 (9/3/64)

- Appalachian Redevelopment Act of 1965 (3/9/65)

- Water Projects Recreation Act (7/9/65)

- Water Resources Planning Act (7/22/65)

- Housing and Urban Development Act of 1965 (8/10/65)

- Expansion of Saline Water Conversion Program (8/11/65)

-~ Public Works and Economic Development Act of 1965 (8/26/65)

- Water Quality Act of 1965 (10/2/65)

- Rural Water Systems Development (10/7/65)

- Expansion of Watershed Profection and Flood Prevention
Act (11/8/65)

(Source: DWR, 1966, p. 75)

From the standpoint of water resource planning in North Carolina, the most

important new piece of legislation was the 1965 Water Resources Planning Act.

The enactment of the Act represented ''the culmination of a national
movement for comprehensive and coordinated water planning" (Ingram, Bradley
and Ingérsoll, 1973, p. 110)., The Act set up a ten-year grant program to
the States for that purpose. Specifically, the Title III grant program (so-
called because the program was authorized in Title III of the Act) was aimed
at improving the State's contribution to the water resource planning process:
"The grant program was intended to encourage increased 8Btate participation in
Federal-state comprehensive water and related land planning} to aid State pre-
paration of plans in light of regional and national plans and programs for the
development and use of a State's water and related land resources; to promote
State training of personnel; and, where necessary, to develop additional

technical planning capability" (Ingram et al., 1973, p. 1).

Title III was a very important political tool in achieving the support
of the States for the Act. Thus, as Ingram et al. point out, it is not
surprising that the Water Resources Council (WRC) was not mandated to exercise
sanctions in the allocation of the grants. The ability of the Council to
penalize the States is constrained by the allocation scheme--a 60 percent
"formula" portion based on population, land area, and financial need, and a
40 percent ''meed" portion based on the State's need for comprehensive water
planning programs. The only allocation power which the WRC received in rela-
tion to States under Title III was 'the power of gentle persuasion" (Ingram et
al., 1973, pp. 36-37).
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However, the rules and regulations adopted by the WRC in relation to
in-state coordination were extremely detailed. State applications for
Title III grants were required to assure that "in carrying out the State
water and related land resourcesplanning program, consideration will be
given to relationships to other planning by the State or other governmental
entities within the State with the view of attaining consistency among the
several planning programs" (Ingram et al,, 1973, p. 116). States were re-
quired to show that Title III planning had been specifically coordinated

with nine other Federal programs affecting StateS.2

As stated above, one of the aims of the Title III grant program was
to aid the States in preparing comprehensive water resource plans. How-
ever, there were no strict guidelines as to what constitutes a plan. All

the State had to do to qualify for an award was to have its annual program

approved. As defined in Part 703.2(M) of the regulations, a program means

2Five of these programs‘wefecomprehensive statewide planning programs.
They were funded under:

1. Section 701 of the Housing Act of 1954, as amended;

2, The Land and Water Conservation Fund Act of 1965;

3. Sections 314(a) and 314(b) of the Comprehensive Health Planning
and Public Health Service Amendments of 1966;

4, Sectien 206 of the Solid Waste Disposal Act; and

5. Sections 105 and 106 of the Clean Air Act.

The other programs requiring coordination with Title III were:

6. Water pollution control programs in the State, including those
conducted pursuant to the Federal Water Pollution Control Act,
as amended, and those developed by the Environmental Protection
Agency as part of comprehensive, coordinated, joint plans for
river basins done in accordance with Section 201(b)(2) of the
Act and as authorized by other acts;

7. Compreh®nive water and related land resources planning relating
to economic development planning conducted within the State in
accordance with Titles III, IV, and V of the Public Works and
Economic Development Act of 1965 and in accordance with Section
206 of the Appalachian Regional Development Act of 1965;

8. Comprehensive planning for the development of water and sewer
systems in rural areas under the (Consolidated Farmers Home
Administration Act of 1961, as amended; and

9. Research done under the Water Resources Research Act of 1965.
(As cited in Ingram et al., 1973, p. 130)
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...a coordinated set of planning activities, designed to
accomplish the best use, development, management, control,
conservation, and preservation of the water and related land
resources of a State in accordance with the criteria in Section
303 of the Act.3 A program may be divided into elements, based
on geography, political subdivisions, or kind of development,
and may include appropriate administration and training of
personnel (Ingram et al., 1973, p. 45).

An important administrative change in the organizational structure of
North Carolina water resource agencies came about as a result of action by
the 1967 legislature consolidating the BWR and the SSSC into a unified State
Board of Water and Air Resources (BWAR). (The DWR accordingly became the
DWAR.) The Board was charged with administering water resources and water
and air pollution programs. This change probably came about in part because
of the State's desire to place the responsibility for implementing Federal

water and air pollution legislation within the jurisdiction of a single agency.

Another administrative change of note took place before this consolidation:
the transfer of the administrative functions of the N,C. Seashore Commission to
the DWR which were then carried on to the DWAR. Sometime later, a separate
Marine Sciences Council was established by Governor Dan K. Moore, and ratified
by the House and Senate in June of 1967. No overlap in function was intended;
rather DWAR and the Council wefe to have separate scopes of interest. The

Council was concerned with the sea and margins of the sea while DWAR focused

3Section 303 reads, in"paft:’

The Couricil shall approve any program for comprehensive water and

related land resources planning which is submitted by a state, if

such program--

(1) provides for comprehensive planning with respect to intra-state
or interstate water resources, ...with adequate provision for
coordination with all Federal, state and local agencies, and non-
governmental entities having responsibilities in affected fields;

(2) provides, where comprehensive statewide development planning is
being carried on...for full coordination between comprehensive
water resources planning and other statewide planning programs
and for assurances that such water resources planning will be
in conformity with the general development policy in such State.

(As cited in Ingram et al., 1973, pp. 44~45.)
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on the preservation, development, and wise use of water resources from the
landward side. Some overlap had occurred, however, in the coastal zone
(DWAR, 1971a, p. 74).

Since the late 1960s the Coastal Zone has continued to receive much
attention as a focus of planning in recognition of its unique management
problems. In addition to supporting the continuing work of the Marine Sciences
Council, the 1960 General Assembly directed the Commissioner of Commercial and
Sport Fisheries to undertake a study of the Coastal Zone 'with a view to the
preparation of a comprehensive and enforceable plan for the conservation of
the resources of the estuaries, the development of their shorelines, and the
use of the Coastal Zone of North Carolina.'" The Commissioner was ordered to
prepare an interim report by January 1, 1971, and a final report by November
1, 1973 (DWAR, 1971a, p. 77). The DWAR expressed whole-hearted support of
the General Assembly-directed study "since the content i1s largely germane to
the Department mission and the resultihg decisions will facilitate progress
on the North Carolina Water Plan' (DWAR, 1971a, p. 79).

State water resource legislation was also subject to evaluation during
this time. The 1967 General Assembly directed the Legislative Research Com-
mission to study water legislation enacted by that Assenbly in order to deter-
mine whether changes were needed. A February 1969 report of the Commission's
subcommittee On water resources stated that the time that had elapsed since
the 1967 General Assembly was insufficient to justify making changes in the law.
Later that year the General Assembly directed the Commission to study the need
for legislation concerning (1) the revision and recodification of drainage and
small watershed laws; (2) local and regional water supplies; (3) the legal
framework for delivery of stored water; and (4) other legislation concerning
water and air resources as the Commission deems appropriate (DWAR, 1971a,

PP. 63-64). Subcommittee reports addressed to these topics were later issued.

A BWAR statement reflecting the Board's policy on environmental quality
was released in October 1970. The statement in particular addressed the
failure of municipalities to plan for urban growth and development and, as a

result, their inability to provide for pollution control. However, the Board
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took the occasion to assess its own performance capability for safe-~
guarding environmental quality in light of its legislative mandates., It

instructed the DWAR

to institute immediately a study of its policies and procedures
in order to determine if it is performing its duties at maximum
efficiency within its existing powers, If it appears that
present powers are not adequate to carry out the legislative
mandate, the Board will recommend additional legislation to the

next General Assembly. (DWAR, 1971a, p. 84)

The Départment later concluded, with a focus on the upcoming governmental

reorganization, that the changes required included:

1. Internal streamlining and staff increases along with
greater reliance upon modern data processing capa-

bilities.

2, Transfer of certain administrative and regulatory
functions of an administrative nature from the Board
to the Department, leaving the Board more in the
position of a policy-making body with quasi-judicial
functions. (DWAR, 1971a, p. 113)

The Department also felt that the most efficiedt-functional arrangement would
be to retain the present powers, functions, and staff "as a single cohesive
entity within the major agency to which it may be assigned in State government
reorganization' (DWAR, 1971a, p. 114)., Moreover, the Department reiterated the

need for a management engineering study that it had expressed in its October

1970 policy statement.

The year 1971 was a landmark for water and related land resource legis-

lation. The significant laws:included:

- Reorganization of State Government

- Council on State Goals and Policy

- Change in Composition of BWAR

- Constitutional Amendment to Provide for the Protection
of Natural Resources

- Environmental Policy Act

- Environmental Impact of Proposed Neyw Industry

- Interstate Environmental €ompact ”

- Mining Act of 1971

~ An Act to Protect and Comserve 0il and Gas Resources

- Revision of Small Watershed law
- Provision of Rights of Withdrawal of Impounded Waters
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— Beach Erosion Control and Protection of Coastal Areas

- Control of Water and Air Pollution and Management and
Conservation of Water Resources

-~ Regulation of Pesticides

- An Act Establishing Basis for Formation of Metropolitan
Water Districts

- Authorization of County Pollution Abatement and Industrial
Financing Authorities

-~ Regional Water and Sewerage Systems

- Additional Authority for the Board of Health Regarding
Public Water Supplies

- Water and Sewer Bond Election Act

~ Falls of the Neuse Project

(as cited in N.C. Dept.of Natural and Economic Resources, 1972,
pp. 3-10.)

For purposes of this discussion, the most important new piece of legis-
lation was the Executive Organization Act. Seventeen major departments
were established. Each departmental Secretary was given a mandate to report
to the Governor by March 1, 1973 his recommendations for further legislation
"to effectuate statutory functions, promote efficiency, and economy" (DNER,
1972, p. 3). Moreover, each department was expected to file a management
plan and an annual report each year. Figure I-2 éﬁﬁﬁéwthe new organizational

arrangement of the new Department of Natural and Economic Resources.

As a result of the reorganization, the DWAR was transferred to the new
Department of Natural and Economic Resources (DNER) and renamed the Office
of Water and Air Resources. Most of the major water resource activities
were allocated to DNER., Other departments with significant water resource

responsibilities included:

Administration - State Planning Division, Marine Sciences Council;

Human Resources- Sanitary Engineering Division;

Commerce - Utilities Commission. |
However, the bulk of the coordination activity rested within DNER. Thomas G. |
Harton, Chief of the Planning Division of the Office of Water and Air Re-

sources, stated that
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FIGURE I~-2 Source: DNER, 1972.
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.+.1t appears that nearly all water resources management problems

can be handled within the Department along with frequent collabora-

tion with the State Planning Division and Sanitary Engineering

Division. Less frequent collaboration is required with the others.

A powerful tool for coordination exists within the Department of

Natural and Economic Resources through the Executive Committee,..

It is composed of the directors of the six offices., (DNER, 1972,

p. 11)

The 1971 semi-annual report for the period ending June 30, 1971, des-
cribed Planning Division activities prior to the reorganization. The
Planning Division had attained full divisional status--that is, it no
longer operated as part of the Office of the Director--and had a staff
size of eight (Ingram et al., 1973, p. 8). Its work was identified in
the zreport as comprising four activities: (1) Administration; (2) Planning
Data Activity; (3) Planning Liaison; and (4) North Carolina Water Plan

(DWAR, 1971c, pp. 1-17).

In the yedrs following:1966;:the pteparation of the N.C. Water Plan
received an increasing amount of attention from the Plapning Division staff.
The first broad outline of the plan appeared in October 1967. It consisted of
‘three stages, including "Phase 1" and "Phase 2" reports prior to the publication
of the final plaﬁ. By July 1968, the concept was modified somewhat into the
idea of preparing as soon as possible an "abbreviated technical progress

report” in place of the Phase 1 report., This was later defined to include:

present status of development;

problems;

needs;

reports and literature available;

. studies in progress;

extent to which solutions have already been adopted,

(DWAR, 1971c, p. 22)

[ BV B O UL R S o
- .« .

By June 1970 the concept of a progress report was well established. To be
written in sections, each section of the report was to repreésént a chapter,
first issued in draft form subject to revision based on criticisms, comments,

and new developments.

The schedule for the Plan was still listed in three stages in February
1971. George Pickett, the Director of the DWAR:at the:time; deBeribed the

content of the stages:
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1. Progress Report., A summation of water resources planning
in progress, problems, development, adopted plans, and
other information., The Progress Report is being issued
in draft form initially, and is to be edited and published
in final form thereafter. This i1s to facilitate obtaining
meaningful criticism and to make possible the incorporation
of the suggestions in the Progress Report.

2. N. C. Water Plan (in sections), Stage 1. A comprehensive
planning report insofar as practicable which includes con-
tributions from various sources without necessarily resolving
all the conflicts or overlaps.

3. N. C. Water Plan (in sections), Stage 2. A comprehensive
planning report representing.a consensus or-a 'decisionbby
the State Administration as to choices between alternatives
or conflicts. This report becomes the adopted North Carolina
Water Plan subject to continuing evolution with formal change
as needs warrant. (DWAR, 197l1a, cover letter).,

However, some time later -that same year the Planning Division@rgalized that
the costs involved in such an approach might be prohibitive., In its 1972
grant application for Title III funds, the Division stated Ebfgwgpgge‘l of
the NCWP should be scheduled to follow the Progress Report“(DNER, 1973).

The Progress Report and the NCWP to follow were to be organized into
five parts: I. An Introduction and Summary; II, Water Policy, Institutions
and Management, consisting of seven chapters; III, Functional Aspects of
Water Resource Use and Development, 21 chapters covering major water resource
elements such as flood management, soll conservation and water quality;

IV. Water Resource Comprehensive Planning Units, consisting of an introductory
chapter on the concept of river basin and regional reports, 18 chapters
covering North Carolina river basins, plus seven chapters covering other
regions such as Appalachia, the Piedmont, and Coastal Zone regions of North
Carolina; and V. Appendix, consisting of six speclalized sections. The
contents of the Progress Report as finallygdgtegmiﬁeé arejéhdwﬁ in Appendix 1

to this report.

The first draft chapters of the Progress Report appeared in 1970. By
the end of the year six draft chapters had been completed., In 1971, three
additional reports were published, followed by three additional chaptérs in
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1972. 1In 1973, five é&ditional rebortéﬁQéféuééﬁgiéfgé;Ifaiidwédiby two in

1974. At the end of 1974, when production of the Progress Report ceased,
only 15 of the 61 chapters of the Progress Report had been published, while
four completed chapters were unpublished but available in the open files of
the Division.

Also to be incorporated into the Progress Report and the Plan were a
series of up~dated long-range, basin-wide pollution control plans. The
series of 15 river basin pollution survey reports and pollution abatement
plans completed by 1963 had become outmoded by events. As a result of "en-
suing changes in public attitude, Federal and State law, and the growing
problem of preserving water quality," the plans had to be revised (DWAR, 1971lc,
p. 20). In particular, the new rules and reguiations regarding grants for
water pollution control published in June 1970 by the then Federal Water
Quality Administration required that construction grants to the States for
wastewater collection and treatment facilities be made contingent upon a
showing that the proposed project was consistent with basin-wide and metro-
politan or regional comprehensive plans. Interim plans were allowed to be
used prior to July 1, 1973, with the stipulation that thereafter grant awards
were to be subject to consistency with specified basin and regional plans. The
Planning Division and the Water Quality Division of DWAR established a 'modus
operandi" for the interim plans and arranged to collaborate on development of
an approach to accomplish the more detailed and comprehensive regulations.
Nine interim water quality management plans for sub-basins were completed in
1971, 15 in 1972, and seven in 1973, for a total of 31 plans.

One of the problems with plan preparation that was expressed by the DWAR
in 1971 was the lack of "public participation and interest" (DWAR, 1971c,
p. 10). The "absolute necessity" of gaining this participation was stressed
at the annual meeting of the Interstate Conference on Water Problems in 1971.
The difficulty and costliness of gaining this participation was also noted;
however, this point was tempered by the view that non-involvement of the
public could obviously spell a plan's defeat, regardless of its excellence
or need (DWAR, 1971c, p. 10).
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Another problem with the water resource planning process voiced by the
Department in 1971 was the lack of an interagency committee to oversee plan
formulation. The fact that multiple water or water-related studies were
being undertaken or promoted by other State agencies necessitated the creation
of such a committee. The committee would act as a coordinating mechanism for
incorpofating such studies in the plan and would also seek to ensure coopera-
tive agency performance. Although the State Planning Officer seemed favorably
disposed, the Director of the Department of Administration felt that the
governmental reorganization process which culminated in establishing the DNER
in 1971 justified holding off on the committee proposal. The Department dis-
agreed, but. the convening of the General Assembly at the time impeded the
Department's ability to convene the people necéssary to explore the matter

further.

A cooperative body, the North Carolina Water Plan Coordinating Committee
(NCWPCC), was later formed and held its first meeting in May 1972. Its

functions were:

1., [To] Promote the completion and continuing maintenance of
the North Carolina Water Plan.

2. [To] Provide an advisory body to assess progress, to review
the content, and to make recommendations to the Secretary of
Natural and Economic Resources.

3. [To] Carry on coordinating activities to assure full parti-
cipation by those Agencies and individuals who can and should

have content to offer.

4. [To] Consider and seek resolution of conflicts on the use of
water resources.

5. [To] Recommend measures to assure public participation in
the planning process,

6. [To]l Perform other tasks that may be directed by the Secretary.
(Memo to Members, NCWPCC, 1974)
Although this Committee held a number of meetings in the ensuing two years,

primarily to fcrmulate a proposed State policy on stream channelization,
by late 1974 it had become dormant.
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An outside view of the planning process involved in the preparation
of the NCWP as it was affected by Title III planning grants was provided
by Helen Ingram, Michael D. Bradley and David L., Ingersoll in a report on
Title III planning grants to States prepared for the Water Resources
Council and published in October 1973 (Ingram et al., 1973). The researchers
first pointed out the lack of consensus among water resource planners ''as to
what constitutes a plan or how to relate planning documents to concrete
actions" (Ingram et al., 1973, p. 66). Moreover, they conceded that the
Council's emphasis on 'concrete accomplishments, leading to a statewide plan"
may have caused a preoccupation among some States '"with the gathering of basic
data and the formation of complex, sometimes multi-volume documents" (Ingram
et al., 1973, p. 67). The Chief of the Planning Division indicated as much
in a paper prepared for delivery at the April 1972 meeting of the Southeast
Basin Inter-Agency Committee when he stated: ''Very possibly the current
series of North Carolina Water Plan-Draft Progress Reports can be character-

ized as more nearly 'inventory' than 'water plan'' (DNER, 1972, p. 15).

"

The researchers further characterized North Carolina's process as '"a

conservative, straight-line projection approach" (Ingram et al., 1973, p. 69).

North Carolina has concentrated on general data collection with

a view to projecting the statewide water needs into the future,.

This is a more usual, standard planning process., The result

eventually, presumably in 1975, will be a formal statewide

planning document, The trade-off in this kind of standard

planning is the fallure to be immediately relevant to emerging

needs. Further, there 1s no special, in-depth knowledge of

critical problem areas, (Ingram et al., 1973, p. 74)

However, the researchers place North Carolina in their category of
"institution-building states' which encompass those States not having a
so-called water plan or 'well developed State capability" but who nonetheless
perceived the need for an increased capability and at the same time "were
determined to overcome Federal dominance in water development'(Ingram et al.,
1973, p. 78). Title III provided important financial resources for leader-
ship in these States., 1In 1971, Governor Scott gave North Carolina's view of

the importance of Title III funds:
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In 1965 when the Act was passed, the State of North Carolina
had a fair number of employees in several agencies working on
some phases of water resources planning, usually fundamental
investigative work or special current planning related to
specific activities... Only one professional employee in the
whole State government was charged with the eventual develop-
ment of a comprehensive North Carolina Water Plan.

The first Title III funds were made available to our office of
Water and Air Resources shortly before July 1, 1968. In the
four years that have passed the total staff dedicated to long-
range comprehensive water resources planning has grown to 11,
over 1500 pages of 23 units of working type draft reports have
been distributed for comment, a technical reference library has
been assembled containing over 500 items largely related to
North Carolina Water Resources, and a very much increased level
of participation in Federal planning has resulted...

Directly as a result of Title III grant support, we are in the
early stages of a solid, long-term water resources planning
program that will be indispensable to our goal for comprehensive
State environmental and development planning.

(Letter from Governor Scott to W. Don Maughan, as cited in
Ingram et al., 1973, pp. 87-88)

The two-year period of 1972-1973 was critical for water resource planning
in North Carolina. .On the national front, the Federal Water Pollution Control
Act Amendments of 1972 (Public Law 92-500) made sweeping changes in water
pollution control policy, planning and management. Included were requirements
for major water quality planning programs by States and localities under
Sections 201, 208, and 303(e), supported by substantial Federal planning grants,
in some cases on a 100 percent basis. This Federal emphasis on water quality
planning operated to shift State priorities away from comprehensive water

resource planning.

On the State front, the reorganization of State government establishing
the Department of Natural and Economic Resources (DNER) and placing
the water and air resources activities within the Department brought new
challenges as well as opportunities to the leadership of the Office of Water

and Air Resources.
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Also, in January 1973 a new Republican administration assumed leader-
ship in Raleigh, providing the basis for major changes in administration

of State government.

The new Secretary of the DNER soon found that the major output of the
water resource planning activity--the partially completed 61 volume Progress
Report--did not meet his needs. Accordingly, in August 1973, hé directed that
a new approach be taken, by calling for preparation within 12 to 18 months of
a "practical, realistic, usable" water resource development plan that would
be sufficiently specific and comprehensive to enable him and the Governor to
weigh the relative consequences of specific project proposals and management
measures on a statewide basis. Work on the Progress Report would be terminated,
and completion of the State Water Plan was further deferred (DNER, 1974b,
1974¢).

Also, in mid-1973, George E. Pickett, the long-time Director of OWAR,
retired and was replaced by E.C. Hubbard, the Assistant Director who had been
the long-time head of the water pollution control division of OWAR, The new
director placed greater emphasis on responding to the Federal requirements for

water quality planning.

As a consequence of these changes and others associated with establishing
the DNER as anintegrated administrative unit, there followed a period of un-
certainty and reduced emphasis on the water resource planning activity.
Basin-wide water quality planning, as required under Section 303(e) of Public
Law 92-500, was made the sole responsibility of the Water Quality Division of
OWAR, in effect severing the link between comprehensive water resource planning

and water quality planning which had previously existed.

In mid-1974 Thomas Harton, Director of the Water Resource Planning
Section; retired. Also, as a part of a major reorganization of DNER, water
resource planning was transferred to a new Division of Resource Planning and
Evaluation (DRPE), while water quality planning, along with other water quality
and air quality activities, were assigned to a new Division of Environmental
Management, which replaced the OWAR. The rationale for the establishment of

DRPE was to provide a focus for overall natural resource planning and evaluation




including land and mineral resources and outdoor recreation as well as surface

and ground water resources (DNER, 1974b).

The program direction in water resource planning began to take shape in
mid-1974., In addition to the earlier decision to prepare a 'practical short-
range development plan, the Division of Environmental Management was to com-
plete the Section 303(e) basin-wide water quality plans by January 1, 1976.
Also, the Secretary of DNER requested Federal support from the Water Resources
Council for a cooperative Level B study for the entire State, to be completed
by January 1, 1978, Finally, the completion of the official North Carolina
Water Resources Plan would be deferred until after completion of the proposed
Level B plan (DNER, 1974d, p. 203). |

Problems of reorganization and staffing during 1973 and 1974 impaired the
effectiveness of the planning activity. Although a new planning work program
had been developed, six new planning staff positions had been authorized in
April 1974, and a large Federal grant of almost $1.3 million had been requested
for Level B planning, the resources available for comprehensive water resource
planning actually decreased. As of early 1975, four professional and two non-
professional staff positlions authorized for planning were being used for other
Departmental activities, representing a diversion of about $65,000 of a total
fiscal year 1975 planning budget of $324,000 (DNER, 1975a).

In summary, by early 1975 the water resource planning activity was emerg-
ing from a series of major changes, both external and internal over a three-
year period. Major reorganization had abolished the Department of Water and
Air Resources and reconstituted it as a Division of Environmental Management
in a new Department of Natural and Economic Resources. Overall water resource
planning had been placed in a newDivision of Resource Planning and Evaluation,
thus effectively cutting the administrative link with the water quality planning
function in the Division of Environmental Management. (In August 1976, the
water resource planning activity was shifted again, this time to the Division
of Environmental Management; see‘Appendix 2 for a summary of these changes
from 1968 to 1977.)
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In terms of program content, the prior emphasis of the planning staff
on preparing a comprehensive N.C. Water Plan in stages began to change in
1973 toward shorter-range planning; in 1974 emphasis was placed on preparing
a "water resource reference manual' (completed in the fall of 1974) although
some work was still being done on preparing river basin studies for the Tar

and Neuse basins. Thus by early 1975, the planning program consisted of:

1. Preparation of a policy and problém oriented water resources
Framework Study to be completed by December 1, 1976.

2. Undertaking a cooperative Federal-State Level B study of the
entire State, to be completed by Janaury 1, 1978.

3. Deferall of completion of the comprehensive State Water Plan
until Fiscal Year 1981, (DNER, 1975a, 1975b)

In terms of program emphasis, the hopes that the comprehensive planning
activity would be significantly strengthened by increased funding from State
and Federal governments were not realized., After a period of uncertainty in
1973, six new State-funded positions were approved in April 1974. Because
these positions were used for other purposes in DNER, the total permanment
staff of the planning activity actually decreased slightly during this period,
from 16 as of June 20, 1973 to 13 as of June 30, 1974 and 15 as of June 30,
1975.

By mid-1975, comprehensive water resource planning and management
occupled a low priority in North Carolina State government. Spurred by
Federal programs such as NEPA, Public Law 92-500 and the Coastal Zone Manage-
ment Act, environmental quality, including water quality management, and
environmental aspects of natural resources and land use represented the major
emphases. This was the situation immediately before this study of North
Carolina water resource planning was undertaken--the study which 1is the basis

for the following chapters of this report.
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CHAPTER III

THE CURRENT SETITING

Introduction

Water resource management is a shared responsibility of the three
levels of government in the United States, Historically, the Federal
government has played a major role in water resource planning and develop-
ment, beginning with promotion of navigation but now extending to almost
all aspects of water resource data collection, planning, development, regu-
lation, and management. Localgovernments--cities, counties, special-
purpose districts--have borne the major responsibility for providing
domestic water supply, collecting and treating wastewater, providing urban

storm drainage, and regulating land uses for flood management,

State responsibilities for water resource management have developed
historically as intermediate activities supplementing those of the Federal
and local governments. For example, regulation of water supplies and waste-
water systems for public health, and allocation of scarce ground and surface
waters among competing uses became recognized early as valid State responsi-
bilities., Statewide basic data programs and water resource planning gained
increasing recognition. In recent years, primarily under stimulus of
Federal environment and natural resource programs, State water and related
land resource management responsibilities have expanded to include many new
activities such as flood management, sedimentation control, and coastal
zone 1and—waterfmanagement. Yet, in North Carolina, the coverage of
important elements is not complete, still reflecting the historic inter-
mediate role of the State. The analysis that follows reflects the partial

nature of the State role.
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Classification of State Activities

This brief analysis of North Carolina water resource activities
divides the domain of water resources into eleven principal program
elements and nine management sub-activities, closely patterned after a
classification scheme developed by the U.S. Water Resources Council
(1975). The analysis begins with a listing of major North Carolina
State water resource legislation, by Title and Citation, according to
the eleven principal program elements, This listing is contained in
Table III-1. Each major element is then analyzed briefly in terms of
the nine management sub-activities. A summary of this analysis is

shown in Table III-2 and the deféils are presented below,

Water Supply

Historically the major State role in water supply has been to protect
the healthfulness of public water supplies used for drinking and household
purposes., This is accomplished through regulation of the location, con-
struction, and operation of public water supplies (G.S. 130-157 thru 166).
Since enactment of the U.S. Safe Drinking Water Act of 1974 (P.L. 93-523),
State regulatory authority and consequent activity has expanded significantly
both in coverage of publié systems and degree of control to meet the
stringent Federal requirements, In terms of our sub-management categories,

this State responsibility is carried ouf through issuing Policies and Guide-

lines, through Review and Comment of local construction and management plans,

and through direct Regulationm.

The State has also assumed a supportive and guidance role in the plan-
ning and development of local water supplies, especially on a regional basis.
Local agencies are given authority to establish sanitary districts, metro-
politan water districts, and water and sewer authorities (G.S. 130-12;
162A~1 thru 19 and 31 thru 58)., The planning of regional water supplies by

local agencies is encouraged through Financial Aid and Technical Assistance

for planning (G.S. 162A-20 thru 25). State construction grants of up to 30
percent of project costs were first authorized under the Clean Water Bond

Act of 1971, and continued under the Clean Water Bond Act of 1977 approved
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TABLE A-10

North Carolina Water Plan Control Outline

The North Carolina Water Plan is expected to be published in a format consistent with the outline
which follows. The Framework Plan scheduled for issuance by January 1, 1976, is to be primarily that
part of the plan outTined in Part IV - Area Management Plans.

During the preparation perfod of the Framework Plan, the Level B Plan, and any other more detailed
plans it is proposed to release technical reports for review or for general distribution as appropriate.
Scope and Jistribution will vary widely. The objective is to make available reference information
shortly after completion rather to delay any particular topic wating for completion of other material.
An example of this type of report is the hydrology section of any particular study. The technical
report will be given a suitable title and a code number that will relate it to the section of the North
Cairolina Water Plan that is most fitting.

Framework reports and more advanced reports that are to be given wide distribution will be
designed to be relatively short, readable, and understandable to technical and lay personnel as well.
These reports will contain references to available Technical Reports and other reports. Those persons
wishing to look for supporting detail to the general distribution reports may visit the Department
of Natural and Economic Resources to examine the Technical ReEorts. If copies are desired it is
proposed to make them available, if additional copies are on hand, without charge for official use,
or at a nominal charge. In any event copies will be made available at cost if use of a copying
machine is required.

Code
Reference
Pgrt I - Summary Report .......ccieeees [P P N erseeans [ Cetseecesaeteans veenl
Part II - Water Policy, Institutions and Management ....... verirnes N P 11
Sec. 1 - Introduction and Summary............... N [ T Weiesesaeaensanne eeenarana II-1
Sec. 2 - Existing Water Law and Policy..... sireaveni N tesrencananseie eereesbaeeierennaans I2-2
Sec. 3 - State Policy Objectives..... [P R 11-3
3-A - ECOROMIC tovvevvarurannns wensiasiaee e e eeeeerserttareasbanneanoennnas I1-3-A
3-8 - Environmental QuUality ..oveieiiiriiiiiiiiiiiiiiiiieneen TN PR I11-3-B
3-C - Demographic ............ vesssersnerseanns B O T e seennese 11-3-C
Sec. 4 - Management Institutions.........ccovevevnnne ieebeteaessaeseracaananane Cvereessanans L11-4
BB = FBUBTAT vvrveveeneoonnsnoronesasueasassosassosnsassssttatnsnnssaacossessonnnes 11-4-A
48 - SEALE .ineiiiiiiiin i e Ces v iearesharsasaanasianeans ve..11-4-B
4-C - Intra-State ...ccevveirenenniinans Cebaees iaceeasrae JR S
4-D - Intergovernmental ..........coveennnn P RS § £ 211
Sec. 5 - Planning -and Research.......ocvveuveenn [P U § £
5-A - Research .....ceeeeenones v Cerenenes Ceeraeeaen D B s A
5-B - Planning Data Requirements ................. R PP 11-5-8
5-C - Planning Procedure .........coouue. B PN ebens besaseuens 11-5-C
5-D - Coordination and Public Participation .............. P N ereenaesna ...11-5-D
5-F - Consideration of Technological Change ........cocievreniininennniiiinonnneneanon I1-5-E
Sec. 6 - Emergency Resource Management (Water) . vveiiiiieiiiiieneenannss e civentanenononae 11-6
Part 11l - Functional Elements ........ N e eredeatare e cesierene eerenisanes Wesesences 11
Sec. 7 - INtroduction and SUMMBIY ... ..ceeeeeeeeeeuearenoneseesetauenneassnsanasassasscnnssos I11-7
Sec. 8 - Hydrology of North Carolina.....ueeiii i iiiiriiiniiieeniitriiiniinrnesenecees 111-8
8-A ~ Climate .....cvviveennnn AN [11-3-A
8-B ~ Surface Water ......... T 111-8-8
8-C = Ground Water ....ieeeescssnaseosernassanssasasasansnonsases ebeasbeeseasnanaye 111-8-C
8-D - State-Federal Cooperative Programs .........cieieenenencrsnnnennsesnnaseeesss 111-8-D
Sec, 9 - Water Quality in North Carolina.............ceovveunn Crerdsearrsseanerstacenesnrans JITI-9
Sac. 10 - Soil Conservation, Drainage, and Irrigation............ R P 111-19
10-A = SOT1 CONSEYVALION tvvvreneererneruisesanssaassnaseaanscanassnessascssnssansss I11-10-A
10-B - Drainage .......... T I11-10-8
10-C = IPriQation vuuueesesueeusnseneanenseoeetenenuontonneuenssesiensessacanennens 111-10-C
Sec. 11 - Domestic, Community and Industrial Water Supply...........cooviiiiiiiiianinennn S S S B B
Sec. 12 - Flood Protection and Flood Plain Mapnagement..............ociivinnn e ereeereenaa I11-12
Sec. 13 - Power Production and Water...........ooeovvennnn ereaeaeann T PN II1-13
Sec. 14 - Fish and Wildlife and Water....ovii i reveninreenuniinieeneerneesssesceosonnonannnsne I11-14
Sec. 15 - Recreation and Water ..... te e s e sncaneaesacssierstecarrataiebetaeratesensrsaseenasen I11-15
Ses. 16 - Forest Rasources, Forestry, and Water...........oiniiiiiiiiiiiiiiiiiiieirnneinennen 1I11-16
Sac, 17 - Enhancement of Quality of Life...eueriinroiiiiiiiiiiiiiiiiiiiiiiiiin e I11-17
17-A - Ecosystems of Special Significance ...........ciiviiiiiiiiiiiiiiiiiiiieanns I111-17-A
17-8 - Preserving Heritage Values .......oeeviiveniinieieeniniinniiiarinanieannnenss I11-17-8
17-C - Abatement of Health and Nuisance Problems
(Insect Control, Aquatic Plant Control) ..........covviivinenenns e 111-17-C
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