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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C.

ImlBY itl1l ~

May 12, 1965

Honorable John W. McCormack
Speaker of the House of Representatives

Dear Mr. Speaker:

I am transmitting herewith a favorable report dated 9 March 1965,
from the Chief of Engineers, Department of the Army, together with
accompanying papers and illustrations, on a review of the reports on
the Neuse River, North Carolina, requested by a resolution of the Com-
mittee on Public Works, United States Senate, adopted 13 April 1950,
resolutions of the Committee on Public Works, House of Representatives,
adopted 21 April 1950 and 13 June 1956, and a resolution of the Com-
mittee on Flood Control, House of Representatives, adopted 1 March 1946.

The views of the State of North Carolina, the Departments of the
Interior, Agriculture, Commerce, and Health, Education, and Welfare, the
Public Health Service and the Federal Power Commission are set forth in
the inclosed communications, together with pertinent replies of the Chief
of Engineers.

The Bureau of the Budget advises that, while there would be no
objection to submission of the report to the Chief of Engineers to Con-
gress, it requests that consideration be given to certain comments by
the Department of the Interior concerning the appropriateness of the
proposed recreation development to meet future demands for outdoor
recreation; the lack of data concerning cost allocation; and the possi-
bility that all costs, both Federal and non-Federal, have not been
included in the project evaluation analysis. These comments will be
given further consideration during the preconstruction planning stage if
the project is authorized.

The Bureau further advises that no commitment can be made at this
time as to when any estimate of appropriation would be submitted for con-
struction of the project, if authorized by the Congress, since this would
be governed by the President's budgetary objectives as determined by the
then prevailing fiscal situation. A copy of the letter from the Bureau
of the Budget is inclosed.

Sincerely yours,

1 Inc 1
Report Secretary of the Army
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COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT
BUREAU OF THE BUDGET
WASHINGTON, D.C. 20103

April 22, 1965

Honorable Stephen Ailes
Secretary of the Ary
Washington, D. C. 20310

Dear Mr. Secretary: -

Mr. Alfred B. Pitt's letter of March 10, 1965, submitted the
favorable report of the Chief of Egineera on the Neuse River
Basin, North Carolina. The report was prepared in response
to several authorities which are listed therein.

We note that the Departmat of the Interior, in commenting
on the report, raised several question concerning (1) the
appropriateness of the proposed recreation development to
meet future demands for outdoor recreation; (2) the lack of
date concerning cot allocations; and (3) the possibility
that all costs, both Federal and non-Federal, have not been
included in the project evaluation analysis. Althou we
undersata that overall project feasibility would not be
affected, we recoaend that further consideration be given
to thecoamnts of the Departent of the Interior.

Subject to your consideration of this better, I au authorized
by the Director of the Bureau of the Budget to advise you
that there would be no objection to the submission of the
proposed report to the Congress. However, no comitmnt can
be made at this time as to when any estimate of appropriation
would be submitted for construction of the project, if author-
ized by the Congress, since this would be governed by the
President' budgetary objectives as determined by the then
prevailing fiscal situation.

Sr relyYours,,

Carl H. Atz,
Chief, Resources and
Civil Worka Division
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COMMENTS OF THE STATE OF NORTH CAROLINA

STATE OP NORTH CAROLINA

DEPARTMENT OF WATER RESOURCES
TIRRY ANPOt, OOVuRmN J. R. TOWNIWID, CsAIMAN

P. D. MDAV C. N. PRUDSN, JR.
WAwYN MACRY . VERION TIEVNI. JR.
DAN K. MOOREol[N M. TUCKR

WALTER .L PULLE.D.acrr
P. O. boX e1a

RALUIH, N. C. a700l
OCMCK OP THE DIRTO . July 10, 1964

Chief of Engineers
Department of the Army
Washington, D. C. 20315 -

Dear Sir:

This is in reference to your letter of April 24, 1964,
File ENGCW-PD, transmitting the report on the Neuse River,
North Carolina.

The report has'been reviewed by the Department of Water
Resources, Department of Conservation and Development, Wildlife
Resources Commission, and the Highway Commission. All are in
accord with the planned development and the Director of the
Wildlife Resources Commission has reaffirmed his general
agreement with the letter of November 25, 1963, signed by
Regional Director Walter A. Gresh of the Bureau of Sport
Fisheries and Wildlife,

We feel that vigorous prosecution of the Falls Project
as the first stage of the plan is essential. The City of Raleigh
is already taking measures to obtain water from the Neuse above
the Falls Dam site by construction of interim intake works.
Any unreasonable delay of the project will have an adverse
effect.

Sincerely,

Walter E ler
Ix



COMMENTS OF THE DEPARTMENT OF THE INTERIOR

UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

11 August 1964
Dear General Wilson:

This is in reply to your letter of April 24, 1964, requesting our views
on a review of the reports on the Nouse River, North Carolina.

You propose that a general plan for development be approved as a guide
for i-mdiate and future development of the water resources in the basin.
The Falls Dam and reservoir project is reco-mnded for construction at
this time.

The need for hydroelectric power in North Carolina and the shortage of
possible sites in the basin are recognized, but the District Engineer's
report does not include evidence that the basin's power potentials have'
been trolly investigated. Apparently hydroelectric power facilities
can be installed in the Falls Project if the reservoir elevation is
raised to around 290 feet as discussed briefly in Plan 3 Power may be
installed in the Wilson Mills Project if this project is ever needed.
If power is not included in these two projects, it does not appear that
hydroelectric power will be a part of the development of the basin's
natural resources. About 30,000 kr. can be installed at Falls if Plan 3
is used. We believe that Plan 3 should be investigated thoroughly. If
the results of such an investigation prove thatpiwer development is
feasible, the plan to develop the Falls site should be revised to include
hydroelectric power.

The U, 8. Fish and Wildlife Service advises that the proposed general
framework plan for the development of the Neuse River Basin, North Carolina,
does not provide sufficient consideration for fish and wildlife con-
servation. A detailed report of the Service a required by Section 2 of
the Fish and Wildlife Coordination Act (48 Stat. 401, as amended;
16 U.S.C. 661 tseA.) has not been submitted due to the Corps of
Engineers' accelerated reporting schedule, The preliminary report of
the Service, submitted Novleber 25, 1963, was based on limited engineering
data and contained only a partial analysis of project effects. The use
of data from this report results in several major discrepancies relating
to fish and wildlife in the District Engineer's report and also inadequate
recognition of wildlife losses involved,

The District Engineer indicates that construction of the reservoirs would
have only minor detrimental effects on the wildlife resources. However,
the Service has determined that the flood plains of the Neuse River main
stem, Little River and Contenttan Creek contain approximately 150,000 acres
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of valuable wildlife habitat. Construction of the proposed reservoirs
would cause damages to this habitat not only by inundation, but also by
changes in vegetation and land use in the downstream flood plains due to
reduction in flooding, The loss of habitat at the Falls Reservoir through
inundation alone would result in a loss of 7,200 mandays of hunting
annually. Horeover, in the future there will be a deficit of available
hunting opportunities and project-occasioned wildlife losses would
accentuate this deficit.

The Service advises that a portion of the losses attributable to
construction and operation of the Falls Reservoir can be mitigated by
developing selected project lands and making them available to the
North Carolina Wildlife Resources Comission for wildlife manageInt pure
poses. Preliminary studies indicate that nine feasible subi oundmant
sites totaling approximately 840 acres occur on project lands and could be
developed in conjunction with other wildlife management practices to replace
some of the wildlife losses. By development and managemnt, project lands
could support additional wildlife resources, These subipoundmnts would
cost an estimated $166,000.

The Service further advises that, should the Falls Dam and Reservoir
project or other units of the general framework plan for development of
the House River Basin be approved for further study or for construction,
the Service would conduct the necessary fish and wildlife studies and pro-
vide appropriate recomendations for the conservation and development of
fish and wildlife resources. Among the items which would be considered
are tinber clearing, public access, recreational zoning, effects of downstream
flows in the flood plain and estuary, and general plans for fish and wild-
life management and conservation.

In the interest of fish and wildlife resources, we therefore recommend that

your report be modified as follows:

1. Provisions should be made to mitigate wildlife losses
involved in the construction and operation of the Falls
Reservoir. The estimated cost of the necessary measures
is $166,000 and this cost should be assumed as a project
expense to be borne by the Federal Government or by project
beneficiaries, as appropriate.
2. Provisions should be made for additional detailed
studies of fish and wildlife resources to be conducted,
as necessary, after the project is authorized, in
accordance with the Fish and Wildlife Coordination Act,
and provisions for such reasonable modifications should
be made in the authorized project facilities may be

agreed upon by the Director of the Bureau of Sport
Fisheries and Wildlife and the Chief of Bngineers, for
the conservation, improvement, and development of
these resources*
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Review of your proposal by the Bureau of Outdoor Recreation raises serious
questions regarding the advisability of apportioning to the Federal
Government all costs allocated to recreation. Also, there is some question
as to the magnitude of use to be expected. The District Engineer's report
refers to an annual average visitation of 3,200,000 persons during the
100-year evaluation period. The national Park Service report estimates
the average annual attendance would be 2,000,000 at the Falls project, and
3,200,000 total at the four projects studied by National Park Service in
the Nouse River Basin.

Recreation would yield the greatest benefits to any function served. Of
the total $2.73 million benefits assigned to the Falls project, $1.86 million
or 68 percent would be derived from recreation. The value of recreation
benefits is based on an average annual attendance of 2,000,000 general
recreationists and 227,300 fishermen.

In the absence of a comprehensive recreation plan for the Neuse River
Basin and tributary recreation service area, the Bureau does not know
whether the Falls Reservoir project affords the best opportunity for both
Federal and non-Federal investment to meet future demands for outdoor
recreation opportunity. An $8.8 million alternative means of meeting
recreation needs is shown only in dollar term in tables VII - 4. There is no

description of the proposed alternative; therefore, it cannot be evaluated.

From data contained in the District Engineer's report, the Falls project
provides a very economical means of developing outdoor recreation oppor-
tunity. Of the total initial construction costs of the project, amounting
to $18,600,000, only $2,996,000 or about 16.1 percent has been allocated to
recreation. Of the total annual operation, maintenance, and replacement costs
of $120,000, about $67,000 or 55.8 percent has been allocated to recreation.
Annual charges on the investment for all project purposes have been deter-
mined to be $734,000, of which $166,000 or 22.6 percent has been apportioned
to recreation. Thus, the cost per recreation day during the 100-year
period--of analysis based on an average annual visitation of 2,000,000 is
only eight cents ($0.08). The unit cost, as a matter of fact, is so low
that it poses the following question: "Have all costs of all lands and
facilities, both Federal and non-Federal, essential to obtaining benefits
assigned, been included in the project evaluation analysis?" For example,
the National Park Service report estimates the average annual O&M cost at
$600,000, If all costs have not been considered, then the total benefits
claimed should be discounted by at least the annual charges associated with
essential lands and facilities but which are not included in the project
evaluation analysis.
The Bureau notes that all of the project development costs allocated to
recreation are apportioned to the Federal Government, The District
Engineer's report does not adequately reflect the standards employed in
making this apportionment, The following computations utilizing data
contained in the report tend to verify the views of the Board of Engineers
that "...application of the cost-sharing standards under the Administration's
policy as set forth in H.R. 9032...would not affect the cost-sharing
recommended by the reporting officers," insofar as apportionment of initial
costs is concerned.



$18,600,000 - total costs of project (joint use land and facilities)
10.000.000

$ 8,600,000
.15%

$ 1,290,000
2.500-000

$ 3,790,000 * maximum amount of joint costs which could be
allocated to recreation on nonreimbursable basis

$ 1,196,000 - amount of joint costs actually allocated to
recreation on a nonreimbursable basis

The Bureau questions the advisability of apportioning all costs of
operating, maintaining, and replacing basic recreation facilities.- in-
cluding those constructed initially at Federal expense - to the Federal
Government since this deviates from stated Administration Policy,
promulgated by the Bureau of the Budget, of encouraging greater non-Federal
participation in "local influence" projects of this type.

Of the total $120,000 project costs for annual operation, maintenance,
and replacement, the amount of $67,000 is estimated as being required
for operating, maintaining, and replacing recreation facilities, and
apparently for a proportionate share of these costs for the dam and
reservoir. In substantiation of this arragement, the District Engineer's
report cites Section 4 of the Flood Control Act of December 22, 1944
(Public Law 534, 78th Congress), which authorizes construction, operation,
and maintenance by the Federal Government of basic recreation facilities
for public use and access for general recreation. Reference is not made
to the Administration's Policy as set forth in H.R. 9032. Section l(a)(3)
of H.R. 9032 requires that the project construction agency encourage non-
Federal public bodies to assume responsibility for the administration and
additional development of project land and water areas for recreation and
fish and wildlife enhancement purposes, including operation, maintenance,
and replacement of basic facilities provided initially at Federal cost,
except in certain instances- as are described in the legislation.
The $67,000 referred to above amounts to only 3-1/3 cents per annual
visitor for operation and maintenance, as compared with a nationwide
average in 1962 of 38 cents per visitor at over 30,000 State owned and
operated areas (State Outdoor Recretion Statistics. 1962;, Bureau of
Outdoor Recreation, December 1963). The National Park Service has esti-
mated annual 06O at $600,000, or 30 cents per visitor, which appears to be
a more realistic estimate of the actual expenses which would be involved.
H.R. 9032 would apportion all these costs to non-Federal interests.
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Should the Falls Reservoir be authorized as recommended by the Corps,
the project will be fully financed by the Federal Government and
administered by a Federal agency throughout the life of the project.
A precedent would thus be established which for all practical purposes
would not only deviate from the spirit if not the letter of H.R. 9032,
but would circumvent the requirements,as set forth in Recreation Advisory
Council Policy Circular No. 1, for establishing a National Recreation
Area.

Thank you for the opportunity of commenting on the recommended
improvements.

Sincerely yours,

Knncrth Ho!um
Assistant Secretary of the Interior

Lt, General Walter K. Wilson, Jr.
Chief of Engineers
Department of the Army
Washington, D. C. 20315
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LETTER TO THE SECRETARY OF THIEINTERIOR

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHICF OF ENGINEERS

WASHINGTON, D.C. 20315

IN RliLY RlIR 1TO

ENGCW-PD 8 February 1965

The Honorable Stewart L. Udall

The Secretary of the Interior

Dear MIr. Secretary.
Reference is made to your letter of 11 August 1964 commenting on

my proposed report on the Neuse River Basin, North Carolina.

Our studies for this report included an investigation of hydro-
electric power as a primary purpose of the Falls project. It was
determined that the cost of enlarging the project to include power
would exceed the cost of alternative power, computed on the same basis
of interest and taxes as used for the project, so power was not
included. With regard to the mitigation of fish and wildlife losses
and additional studies of the problem at the Falls project, the con-
servation and enhancement of fish and wildlife resources will be given
further consideration in the preconstruction planning stage if the
project is authorized.

The report of the Chief of Engineers has been revised to recommend
that the overall plan for the Neuse River be approved as a guide for
future development, subject to the understanding that it will not pre-
clude modifications and adjustments later determined to be desirable in
order to accommodate changed conditions or plans developed_by other
agencies. A copy of the revised report is inclosed.

Referring to your comments on recreation the study indicates that
the Falls reservoir would provide an excellent initial facility for
w;ter-based recreation and an economical one. You may note from the
report that recreation does not require additional storage beyond that
required for other purposes, also that the project is economically
justified without recreation benefits. If the project is authorized
by Congress, every effort will be made to encourage non-Federal public
bodies to assume responsibility for the administration and additional
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development of project land and water areas for recreation and fish
and wildlife enhancement purposes.

We appreciate your courtesy in commenting on the report.

Sincerely yours,

(Signed)

1 Incl
Rev CofEngrs
report

W. K. WILSON, JR.
Lieutenant General, USA
Chief of Engineers
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COMMENTS OF TIE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE
WASHINGTON 25, D.C.

January 11, 1965

Honorable Stephen Ailes
Secretary-of the Army
Dear Mr, Secretary:
This is in reply to the Chief of Engineers' letter of April 24, 1964, trans-
mitting for our review and comment his proposed review survey report on the
Neuse River Basin, North Carolina.

The report recommends tbat the Falls Dam and Reservoir on the Neuse River
be authorized for construction, subject to certain stated conditions of
local cooperation, and that the remainder of the overall plan set forth
in the report be approved as a guide for future development of water resources
in tho Neuse River Basin, subject to the understanding that such approval will
not preclude subsequent cooperative and coordinated planning within the basin
by Federal, State and local agencies, or the improvement and broadening of
the approved plan to bring it into consonance with the results of such subse-
quent planning.
The report states that the recommended dam and reservoir at the Falls site
would be a key project in the proposed plan of development for the Neuse
River Basin. Accordingly, the report recommends the immediate authorization
of tfat dam and reservoir for flood control, water supply, water quality
control, recreation and other purposes at an estimated first cost of
$18,600,000, provided responsible local interests agree to pay the United
States, in accordance with the Water Supply Act of 1958, as amended, the
entire amount of the construction cost allocated to water supply, presently
estimated to be $1,455,000, and the entire amount of the operation, mainten-
ance ard major replacement costs allocated to water supply, presently esti-
mated at $10,000 annually.
The recommended Falls Reservoir would provide reservoir storage of
408,000 acre-feet, of which 243,000 acre-feet would be for flood control,
35,000 acre-feet for water supply for the city of Raleigh, and the remain-
ing 120,000 acre-feet for conservation. Average annual benefits from this
dam and reservoir are estimated in the report to be $2,732,000, consisting
of $564,000 for flood control, $195,000 for water quality control, $112,000
for water supply, $1,690,000 for general recreation, and $171,000 for fish-
ing and hunting.

Approximately 66 percent of the flood control benefits attributed to the
Falls project are agricultural, with additional benefits expected to accrue

xvii
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to agricultural interests from land enhancement. We note that cropland
acreage in Reach No. 2 of the Neuse River is expected to increase by about
46 percent after project installation. Specific information concerning
conditions in other reaches is not included. Consequently, the report does
not provide sufficient information to permit us to appraise whether expected
land use changes due to the project would be in harmony with anticipated
national food and fiber requirements.
The Department of Agriculture has received nine applications for assistance
under the provisions of the Watershed Protection and Flood Prevention Act,
Public Law 566, 83d Congress, as amended, from local organizations in the
Neuse River Basin. Watershed work plans have been approved for five of
these watersheds and Federal assistance is being provided for the installa-
tion of the works of improvement. This'Department is currently providing
technical assistance to the sponsoring organizations in developing a water-
shed work plan for a sixth watershed in the Neuse River Basin. Local organi-
zations also have indicated interests in the development of watershed work
plans and the installation of improvements in a number of other watersheds
throughout the basin.

The proposed Falls Dam and Reservoir apparently would not seriously affect
water and related land resource projects or programs of this Department, and
from this standpoint the Department of Agriculture would have no objection
to the authorization of this dam and reservoir.

Since most of the remaining 12 reservoirs recommended in the Chief of
Engineers' report will be within drainage areas of less than 250,000 acres,
it would seem desirable that the concerned agencies of our respective Depart-
ments give careful consideration to the most appropriate manner of providing
for the development of the water and related lnd resources of the Neuse
River Basin. Such further study would determine the best combination of local
watershed projects with Federal assistance under the provisions of Public
Law 566 and of additional reservoir projects such as proposed in the Chief of
Engineers' report to meet the needs of the basin. We shall be glad to partici-
pate in such a study.
We appreciate the opportunity to review the report.

Sincerely yours,

Z^nAr ^.'er t.
I... :-/otSacrettr

J
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LETTER TO THE SECRETARVYOF AGRICULTURE

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON, D.C. 20315

IN RIPLY RIMrX To

ENGCW-PD 8 February 1965

The Honorable Orville L. Freeman

The Secretary of Agriculture

Dear Mr. Secretary:

Thank you for your comments on the-review of the reports on the
Neuse River Basin, North Carolina, as expressed in your letter of
11 January 1965.

We shall be pleased to cooperate during the planning stage in
further studies of the development of the Neuse River Basin that are
desirable to accommodate changed conditions and plans developed by
your Department.

A copy of the revised report of the Chief of Engineers is
inclosed.

Sincerely yours,

(Signed)
1 Incl

as
W. K, WILSON, JR.
Lieutenant General, USA
Chief of Engineers
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COMMENTS OF THE DEPARTMENT OF COMMERCE

7'I.:MTHE UNDER SECRETARY OF COMMERCE
FOR TRANSPORTATION

^^g@ WASHINGTON, D.C. 0

July 14 1964

Lieutenant General W. K. Wilson, Jr.
Chief of Engineers
Department of the Army
Washington, D.C. 20315

Dear General Wilson:

This is in further reply to the letter of the Acting Chief of engineers
dated April 24, 1964 transmitting for our information and comment copies
of the proposed report of the Chief of Engineers, together with the
reports of the Board of Engineers for Rivers and Harbors, and of the
District and Division Engineers, on a review of the reports on the Neuse
River, North Carolina.

These reports recommend that their general plan for development of the
Neuse River basin be approved as a guide for immediate and future develop-
ment of the water resources in the basin. They further recommend that the
Falls Dam and Reservoir project on the Neuse River be authorized for
construction in the interest of flood control, water supply, water quality
control, recreation, and other purposes at an estimated cost of
$18,600,000 for construction and $120,000 annually for operation, mainte-
nance, and replacements.

The Bureau of Public Roads' review of the report indicates that the
construction of Falls Reservoir, the only item of the report for which a
definite plan is available, will require the reconstruction of portions of
Interstate 85, State Highways 21, 50, 98, and a number of other primary
and secondary roads and that the cost of these relocations, approximately
$2,500,000, has been made a part of the project cost. It is expected
that these highways will be reconstructed to current standards for
current traffic as required by existing legislation and that the alignment
of the highway relocations will be submitted to the State highway depart-
ment and, when applicable, to the division office of the Bureau of Public
Roads for their approval.

In consideration of the anticipated recreational uses, the Coast and
Geodetic Survey's review of the report indicates the need for a nautical
chart of Falls Reservoir and it recommends that funds for this purpose
should be included in the project costs. Likewise the Survey suggests
that funds for the nautical charting of the Wilson Mills, Buckhorn and
Beulahtown Reservoirs should be included in their project costs estimates
when they are considered for authorization and construction.
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Vertical and horizontal controls exist in the project area but it appears
that more control, both horizontal and particularly vertical, would be
desirable in the vicinity of the dam sites. If additional control
should be required for the project, advance notice is requested so
that cost estimates can be furnished.

We appreciate the opportunity to comment on this report.

Sincerely,

C arence D. Martin, Jr.
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LETTER TO THE SECRETARY OF COMMERCE

HEADQUARTERS
ntaifis~ ~ DEPARTMENT OF THE ARMY

OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.ZC. 20315

IN *lPLY llFir TO

ENGCW-PD 13 August 1964

The Honorable Luther H. Hodges
The Secretary of Commerce

Dear Mr. Secretary:

This is in reply to the recent letter from the Under Secretary of
Commerce for Transportation commenting on my proposed report on the devel-
opment of the water and related land resources of the Neuse River Basin,
North Carolina.

If the recommended project is authorized and construction funds are
made available, the necessary modification or relocation of highways and
roads in the reservoir area will be coordinated with the North Carolina.
State Highway Commission and the Bureau of Public Roads to insure recon-
struction of a road network conforming to State Highway and Bureau of
Public Roads standards.

As a matter of normal procedure, detailed topographic mapping of the
project area will be undertaken after project authorization and funding.
At that time, sufficient horizontal and vertical control will be established
in both the damsite and reservoir areas. Topographic mapping would be
accomplished prior to the filling of the reservoir, thereby providing
detailed information required for the preparation of nautical charts for the
reservoir. The cost of topographic mapping is included in the cost estimate
for each project considered in the Neuse River report.

In the event the Falls project is authorized and funded for construc-
tion, it is anticipated that the establishment of the additional horizontal
and vertical control in the Falls project area will be accomplished as a
part of topographic mapping contract administered by the Corps of Engineers.

Sincerely yours,

(Signed)
W. K. WILSON, JR.
Lieutenant General, USA
Chief of Engineers
xxii



COMMENTS OF THE DEPARTMENT OF HEALTH, EDUCATION, AND
WELFARE

DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE

WASHINGTON

August 20, 1964
Dear Mr. Pitt:

In accordance with Section 2 (b) of the Federal Water Pollution
Control Act, we are pleased to supply the following information
on the Neuse River Basin, North Carolina.

An investigation was made and a report entitled "Water Resources
Study, Neuse River Basin, North Carolina," dated May 1964 was
prepared by the Water Supply and Pollution Control staff, Depart-
ment of Health, Education, and Welfare, Region III, Charlottesville,
Virginia, in cooperation with the U. S. Army Engineer District,
Wilmington, North Carolina. The report noted that:

1. The comprehensive river basin development plan
of the Corps of Engineers comprises the following
reservoirs: the Falls and Wilson Mills Reservoirs
on the Neuse River; the Hillaboro Reservoir on the
Eno River; the Orange Beulahtown, Little Buffalo,
and Bakers Mill Reservoirs on the Little River; and
the Buckhorn, Wiggins Mill, Stantonsburg, Great Swamp,
Black Creek, and Aycock Swamp Reservoirs on Contintnea
Creek.

2. There is need for storage for flow regulation
for water quality control to provide the following
annual releases from the proposed Falls Reservoir
and Wiggins Mill Reservoir.

Draft on Storage
Year Acre-feet/Yr.

Falls Reservoir 2010 23,300
2060 31,300

Wiggins Mill 2010 6,500
2060 8,800

These estimates are based on present conditions and
projections of population and industrial growth in
the affected areas.

3. The value of benefits assignable to the recommended
storage for water quality control purposes is estimated
to be $144,000 annually for Falls Reservoir and $13,120
annually for the Wiggins Mill Reservoir.
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4. The above estimates are based on the assumption
that adequate treatment will be provided for all wastes
at their source, and that flow regulation will not be a
substitute for such treatment but will be required to
provide additional water quality control.

5. The benefits of water quality control storage in
the two reservoirs will be widely distributed among
municipal, industrial, and individual users in the
Neuse River Basin.

The detailed results of investigations upon which the foregoing
findings are based are contained in the aforementioned report,
a copy of which has been transmitted to the U. S. Army Engineer
District, Wilmington, North Carolina.

We appreciate the opportunity to provide this information.

Sincerely yours,

Jsis a1tugleyt.-
Jibes M. Quigley
Assistant Secretary

Mr. Alfred B. Fitt
Special Assistant to the Secretary

of the Army for Civil Functions
Washington 25, D. C.
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LETTER TO THE SECRETARY OF HEALTH, EDUCATION, AND WELFARE

______D2p';PAT/;:J.OTOF T."' ARZMY
OFFICE 07 T7ECH-IE OF ENGIN2tRS

VJWASHINCTON, D.C. 2C315

,"t.RisR TO 8 February 1965
ENGCW-PD

The Honorable Anthony J. Celebrezze

The Secretary of Health, Education,
and Welfare

/

Dear Mr. Secretary:

Thank you for the comments of the Assistant Secretary of Health,
Education, and Welfare on the review of reports on the Neuse River
Basin, North Carolina, as expressed in his letter of 20 August 1964.

The Falls project will afford an effective source of low flow
augmentation for the Neuse River. The survey report studies resulted
in the provision of 82,000 acre-feet of storage in the reservoir
which would be available to increase stream flow in critical low-flow
periods. However, further consideration will be given to the magnitude
of the water quality control storage to be included in the Falls proj-
ect during the preconstruction planning stage if construction of the
project is authorized by Congress. Full consideration would be given
to such factors as the growth of population and industry in the Raleigh-
Durham area and possible delays in recommending and constructing other
projects in the general plan of development for the basin.

The report of the Chief of Engineers has been revised to recommend
that the overall plan for the Neuse River be approved as a guide for
future development subject to the understanding that it will not pre-
clude modifications and adjustments later determined to be desirable in
order to accommodate changed conditions or plans developed by other
agencies. Further cvasideration will be given to the desirability of
adding water quality control storage in these projects, including the
Wiggins Mill Reservoir mentioned in your letter, at such time that
further survey reports are prepared for submission.to Congress.
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A copy of the revised report of the Chief of Engineers is
enclosed for your information.

Sincerely yours,

(Signed)

1 Incl
Rev CofEngrs Rept

W. K. WILSON, JR.
Lieutenant General, USA
Chief of Engineers
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COMMENTS OF THE PUBUC HEALTH SERVICE

UmARJ/ DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
WASHINGTON, D.C. (2I

OF STATE SERVICES
REFER TO:

July 24, 1964
Lieutenant General W. K. Wilson, Jr.
Chief of Engineers
Department of the Army
Washington 25, D. C.

Dear General Wilson:

This is in reply to General MacDonnell's letter of April 24,
1964, requesting comments on the Survey Report on Neuse Ri'r.-
Basin, North Carolina, Corps of Engineers.
It is noted that this report was prepared prior to completion
of the Public Health Service study of needs for storage for
water supply and water quality control. Preliminary data
developed in the course of the study formed the basis for the
portions of the Corps plan concerning water supply and water
quality control. While minor differences exist in figures
used in the Corps report and the Public Health Service report,
we believe adequate consideration has been given to our
recommendations on these aspects of the plan.
The final Public Health Service report has been submitted to
the U. S. Army Engineer District. Wilmington, North Carolina.
This report can be used in making any needed adjustments to
the plan of development during construction planning.
In our letter of April 7, 1964, on the Interim Hurricane
Survey of New Bern and Vicinity, the need for detailed study
of the effects of the proposed barrier on water quality was
pointed out. The estuary portion of the Basin was not included
in the report here under review. We believe that development
in the lower Neuse River should be considered in conjunction
with proposed upstream development.
The opportunity to review the report is appreciated. We stand
ready to supply further consultation on request.

Sincerely yours,

Keith S. Krause
Chief, Technical Services Branch

Division of Water Supply and
Pollution Control
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COMMENTS OF THE FEDERAL POWER COMMISSION

FEDERAL POWER COMMIStION
WASHINGTON ia, D.C. 20426

July 17, 1964

Lieutenant General W. K. Wilson, Jr.'
Chief of Engineers
Department of the Army
VWashington, D. C. 20315

Reference: ENGCW-PD

Dear-General Wilson:

This is in reply to General MacDonnell's letter of April 24,
1964, inviting comments by the Commission relative to your proposed
report and to the reports of the Board of Engineers for Rivers and
Harbors and of the District and Division Engineers on the Neuse River,
North Carolina.

The cited reports present a general plan for development of the
Neuse River basin and recommend approval of the plan as a guide for
immediate and future development of the water resources in the basin.
The reports further recommend that the Falls reservoir project on the
Neuse River be authorized for construction in the interest of flood
control, water supply, water quality control, recreation, and other
purposes, at an estimated cost of $18,600,000 for construction. The
proposed Falls project would consist of an earth and concrete dam
with gated spillway, and a reservoir with total storage capacity of
408,000 acre-feet.

The Commission staff has reviewed your Department's reports and
has made studies of the possibility of developing hydroelectric power
at the recommended Falls project. Although detailed operating pro-
cedures are not given in the reports, the staff studies indicate that
with tha project constructed as planned a firm power output of about
450 kilowatts could be produced. With an installed capacity of 5,000
kilowatts, the average annual generation would be approximately
15,000,000 kilowatt-hours. Should further developments or operating
experience make possible the use of the planned conservation storage
capacity in the interest of power, an installation of some 10,000
kilowatts might be made at the project. Staff studies show that the
added costs of such power installations would exceed the resulting
power benefits.



Studies were also trade by the staff ofthe feasibility of raising
the top of the dam about 15 feet in order to increase the power poten-
tial. Under such condition a firm power output of about 2,500 kilo-
watts could be produced. With an installed capacity of 25,000 kilowatts,
the average annual generation would amount to approximately 25,000,000
kilowatt-hours. The studies indicate, however, that the power benefits
would not justify the added costs for such a development,the estimated
benefit-cost ratio amounting to about 0.7 to 1.0.

S3ased on its consideration of the reports of your Department and
the studies of its own staff, the Commission concludes that the devel-
opment of hydroelectric power would not be economically justified at
the proposed Fal.ls reservoir project. An increase; in the scope of the
project for power ouroose? lso would not be economically justified.

Sincerely,

^^C..s..Cv (' L - - A ( e

Josepil C. Swidler
Chairman
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--NEUSE RIVER BASIN, NORTH CAROLINA

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMEiNT OF THIi ARMY

DEPARTMENT OF THE ARMY
OFFICI OFWf C4HIMi l INOINlIIS

WA#IlNOTON, D.C. 2015

ENOCW-PD 9 March 1965
SUBJECT: Neuse River Basin, North Carolina

'10: THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress the report of the
Board of Engineers for Rivers and Harbors accompanied by the reports
of the District and Division Engineers in response to resolutions
adopted by the Cor.mittee on Public Works of the House of Representa-
tives on 13 June 1956 and on 21 April 1950, by the Committee on
Public Works of the United States Senate on 13 April 1950, and by
the Committee on Flood Control of the House of Representatives on
1 March 1946 concerning improvements in the interest of flood con-
trol and allied purposes in the Neuse River Basin, North Carolina.

2. The District and Division Engineers recommend that their
general plan for development of the Neuse River basin be approved as
a guide for immediate and future development of the water resources
in the basin. They further recommend that the Falls Dam and Reservoir
project on the Neuse River be authorized for construction in the
interest of flood control, water supply, water quality control, recre-
ation, and other purposes at an estimated cost of $18,600,000 for
construction and $120,000 annually for operation, maintenance, and
replacements. In accordance with the Water Supply Act of 1958, as
amended, the cost of construction and annual cost of operation, main-
tenance, and replacements allocated to water supply, presently
estimated at $1,455,000 and $10,000, respectively, would be non-
Federal. Annual charges are estimated at $822,000. With annual
benefits estimated at $2,732,000, the benefit-cost ratio is 3.3.

3. The Board of Engineers for Rivers and Harbors concurs gener-
ally in the findings and recommendations of the reporting officers.

4. The North Carolina State Highway Commission has recently
advised the District Engineer that reconstruction of State Highway
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No. 98, which passes through the Falls Reservoir, will be initiated
early in 1966. The Commission requested that provision be made for
financial participation in the construction of that portion of tho
highway affected by the Falls Dam and Reservoir, in advance of con-
struction of the dam. The District Engineer's report and estimates
provide for relocation of this highway. After review of the matter
it was determined that advance participation in this highway con-
struction is desirable to avoid increased costs.

5. I concur in the recommendation of the Board that the Falls
Dam and Reservoir on the Neuse River in North Carolina be authorized
for construction, subject to the conditions of local cooperation set
forth therein and the additional conditions of local cooperation
with respect to recreation and fish and wildlife enhancement set
forth below. I also concur in the 'recommendation of the Board that
the remainder of the over-all plan set forth in the report of the
District Engineer be approved as a guide for future development of
water resources in the Neuse River Basin, subject to the understand-
ing that such approval will not preclude subsequent cooperative and
coordinated planning within the basin by Federal, State and local
agencies, or the improvement and. broadening of the approved plan to
bring it into consonance with the results of such subsequent planning.

6. During and subsequent to completion of the District and
Division Engineers' reports, policies and procedures with respect
to division of responsibility between Federal and non-Federal
interests regarding recreation and fish and wildlife enhancement
features of Federal multiple-purpose reservoirs have been in a
continuing state of transition. The policies and procedures set
forth in House of Representatives Bill Numbered 9032, introduced
in the 88th Congress, First Session, on 6 November 1963, were a
part of this transition. The Congress did not act on H. R. 9032.
In the most recent action on this matter proposed legislation was
introduced with Administration sponsorship, as House of Representa-
tives Bill Numbered 5269, 89th Congress, First Session, cited as
the "Federal Water Project Recreation Act.t" The Bureau of the
Budget has advised that it expects the agencies concerned to imple-
ment immediately the policies and procedures set forth in the
proposed Act.

7. Fundamentally, the proposed Act provides for a substantial
level of Federal participation in the cost of development for
recreation and fish and wildlife enhancement at projects such as
the Falls Dam and Reservoir if non-Federal interests agree to
administer project land and water areas for these purposes, bear
not less than one-half of the separable project costs allocated
thereto, and bear all the costs of operation, maintenance, and
replacement of recreation and fish and wildlife lands and facilities.
The proposed Act includes provisions responsive to problems of adjust-
ment to a new policy in the case of projects for which pre-author-
ization planning is well advanced, and for adoption of plans to
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reflect the intentions of non-Federal interests with respect to
participation in the cost of recreation and fish and wildlife
enhancement activities at various.stages of project planning and
implementation.

8. On the basis of the Administration's position I recommend
that prior to construction of Falls Dam and Reservoir local inter-
ests furnish assurances satisfactory to the Secretary of the Army
that, in accordance with the proposed Federal Water Project Recrea-
tion Act cited above, they will:

a. Administer project land and water areas for recrea-
tion and fish and wildlife enhancement;

b. Pay, contribute in kind, or repay (which may be
through user fees) with interest one-half of the separable cost of
the project allocated to recreation and fish and wildlife enhance-
ment, the amount involved currently being estimated at $900,000;
and

c. Bear all costs of operation, maintenance, and replace-
ment of recreation and fish and wildlife lands and facilities, the
amount involved currently being estimated at $35,000 on an average
annual basis.

Provided that the sizing and responsibility for development, oper-
ation, maintenance, and replacement of the recreation and fish and
wildlife enhancement features of the reservoir may be modified in
accordance with the alternatives provided in the proposed Federal
Water Project Recreation Act cited above, depending upon the inten-
tions of non-Federal interests regarding participation in the costs
of these features at the time of reservoir construction and Lubse-
quent thereto, and that appropriate adjustments reflecting such
modifications may be made in the allocation of costs to other project
purposes.

9. I also recommend participation with the State of North
Carolina in the relocation and reconstruction of State Highway No.
98 in advance of construction of the Falls Dam and Reservoir in
order to meet reservoir operation requirements of that project.

10. The net cost to the United States for Falls Dam and
Reservoir is estimated at $16,245,000 for construction and
$75,000 annually for operation, maintenance, and major replace-
ments, after payment by local interests of costs allocated to
water supply, recreation, and fish and wildlife enhancement, based
on the presently planned level of development for these purposes.
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11. Use of the presently prescribed interest rate of 3-1/8
percent would result in no appreciable change in'the benefit-cost
ratio.

W. K. WILSON, USALieutenant Gie al, USA
Chief of Engi eers
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REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

CORPS OF ENGINEERS, U.S. ARMY
BOARD OF ENGINEERS FOR RIVERS AND HARBORS

WASHINGOON, D.C. 20315

ENGBR . 19 February 1964

SUBJECT: Neuse River Basin, North Carolina
/

TO: Chief of Engineers
Department of the Army

1. Authority and scope.--This report is in response to the
following resolution adopted 13 June 1956:

Resolved by the Committee on Public Works of the
House of Representatives, United States, That the Board
of Engineers for Rivers and Harbors be, and is hereby,
requested'to review the reports on the Neuse River,
North Carolina, published in House Document No. 500,
72d Congress, 2d Session, and other pertinent reports,
with a view to determining whether improvements for
flood control, conservation of water resources in the
interests of water supply, and for allied purposes,
are advisable at this time.

It is also fully responsive to prior resolutions adopted by the
Committee on Flood Control of the House of Representatives, United
States, on 1 March 1946, by the Committee on Public Works of the
House of Representatives, United States, on 21 April 1950, and by
the Committee on Public Works of the United States Senate on
13 April 1950, all as quoted in the District Engineer's report.
The study covers the needs for flood protection, municipal and
industrial water supply, water-quality control, power, irrigation,
and recreation, and presents a plan of improvement to meet these needs.

2. Description.--The Neuse River basin, situated in the
eastern part of North Carolina, is roughly oblong in shape ap-
proximately 180 miles long, with a maximum width of about 46 miles.
The Neuse River is formed by the confluence of the Eno and Flat
Rivers, about 8 miles north of the city of Durham, and has a drainage
area of approximately 5,710 square miles.

3. General econon,--The basin is primarily an agricultural
region, but contains many small towns and several cities which are
important commercial centers. The land area of the basin amounts
to about 11 percent of the entire State of North Carolina and
consists of all or portions of 16 counties. The population of the

S



basin was estimated to be approximately 634,000 in 1960. Substantial
industrial development has taken place in the upper and central por-
tions of the basin and to a lesser extent in the eastern portions.
The most important economic activity is the production, buying and
selling of tobacco, and the manufacture of tobacco products. Other
principal crops grown in the basin and corn, cotton, soybeans,
sweet potatoes, hay, wheat, peanuts, truck, and pasture. Principal
industries, other than tobacco, include the manufacture of textiles,
rayon and synthetic fibers, paper products, and chemical and allied
products. Two large military installations, Cherry Point Marine Air
Station near New Bern and Seymour Johnson Air Base at Goldsboro, are
located in the basin.

4. Existing improvements.--A flood-control project near
Goldsboro was completed in December 1947, consisting of a flood
channel across two adjoining bends of the Neuse River, shortening
the stream by about 6.5 miles. The Soil Conservation Service,
United States Department of Agriculture, has completed several
small reservoirs in the Bear Creek watershed, located in the cen-
tral part of the basin, which will provide flood protection along
Bear Creek.

5. Water problems.--Through the fall zone and in the Piedmont
area of the basin, the flood plain is relatively narrow and flood
damages are light. From the vicinity of Smithfield to the coast the
flood plain is broad and flat and is subject to significant flood
damages. The total flood plain area of the Neuse River basin consists
of approximately 235,000 acres, of which 68 percent is along the main
stem of the Neuse River and 22 percent is along Contentnea Creek.
Average annual agricultural flood damages throughout the basin amount
to $915,000, of which 71 percent, or $651,000, occurs along the main
stem of the Neuse River. The city of Goldsboro and nearby facilities,
including Seymour Johnson Air Force Base and a State hospital complex,
are subject to greatest urban flood damages in the basin, Average
annual non-agricultural flood damages in the basin amount to $341,000,
of which 82 percent, or $278,000, occurs along the main stem of the
Neuse River.

6. There is an abundance of water in the Neuse River basin,
both in the main stem and in its larger tributaries; however, this
resource needs to be developed and conserved to meet the present and
future needs of the basin. The growing basin population, increasing
per capita consumption rates, industrial expansion, and the widespread
installation of irrigation equipment have caused an upsurge in the
use of water. Smithfield is the only municipality presently using
the Neuse River as a source of domestic water-supply; however, the
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city of Raleigh is in the process of expanding its supply system
to take water from the Neuse River. The adverse effects of indus-
trial and domestic effluents upon the streams of the basin are
becoming serious and indicate that immediate improvement of water
quality is essential to meet the water supply needs of the basin.

7. Hydroelectric power.--The power needs of the basin are
met principally by steam-electric generating plants supplemented by
a few small hydroelectric plants. Although additional hydropower
could be used in supplying the demand, further development within
the Neuse River basin is not considered to be economically justified
because of streamflow and head conditions.

8. Recreation.--There is a definite need for expanded recre-
ational facilities to serve the quarter of a million people living
in and near the upper Neuse River basin. The nearest reservoir with
adequate recreational facilities is the John H. Kerr project on the
Roanoke River about 50 miles to the northeast. The expected future
growth of the area would further enhance the recreational potential
of major reservoirs in this region.

9. Plan of improvement.--The District Engineer finds that
there is an immediate and. urgent need for improvements to provide
flood protection, water supply, water-quality control, and recre-
ation in the Neuse River basin. He notes that treatment of wastes
by known methods will not alone suffice to bring the stream to
acceptable standards of water quality, and considers dilution of
industrial and domestic wastes a necessary factor in maintaining
acceptable streamflow conditions. He recommends a general plan of
improvement and proposes the construction of reservoirs as needed
on the Neuse River and its principal tributaries, and complementary
conservation programs by other Federal and State agencies. He
proposes as the first step of development the construction of an
earth and concrete dam on the Neuse River near the village of Falls
in Wake County to provide reservoir storage of 408,000 acre-feet,
including 243,000 acre-feet for flood control, 45,000 acre-feet for
water supply for the city of Raleigh, and the remaining 120,000
acre-feet for conservation. The estimated first cost of the Falls
dam and reservoir is $18,600,000, of which $1,455,000 would be
reimbursed by local interests for water supply in accordance with
the Water Supply Act of 1958. The annual charges would be $822,000,
including $10,000 to be borne by local interests for operation and
maintenance of the water supply features. The average annual benefits
are estimated at $2,732,000, consisting of $564,000 for flood control,
$195,000 for water-quality control, $112,000 for water supply, $1,690,000
for general recreation, and $171,000 for fishing and hunting. The benefit-
cost ratio is 3.3 based on a 100-year period of analysis. Table 1 indi-
cates the probable costs and benefits for the 12 remaining reservoirs
included in the general plan of improvement, but not recommended for
construction at this time.
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ENGBR
SUBJ-iE: Neuse River Basin, North Carolina

TABLE 1
Reservoirs Included in General Plan but not Recommended for Construction~: : : Gross : : Annual benefits

: : :storage : : : :
: 1: : (Acre-:: Annual : Flood :Conserva-:Recreation:

Project

Wilson Mills

Beulahtown

Bakers Mill

Little Buffalo

Buckhorn

Wiggins Mill

Stantonsburg
Great Swamp

Black Creek

Aycock Swamp

Hillsboro

Orange

Total

: Stream : County feet)

:Neuse River :Johnston:201,000 :

:Little River -Johnston: 81,000:
:Little River :Johnston: 36,000:
:Little Buffalo:: :

Creek :Johnston: 13,000:

:Contentnea
Creek :Wilson :119,000:

:Contentnea
Creek :Wilson 35,000:

:Toisnot Swanm :Wilson : 48,000:
:Great Swamp :Wilson : 18,000:
:Black Creek :Wilson : 17,000:

:Aycock Swamp :Wilson : 7,000:

:Eno River :Durham :123,000:
:Little River :Durham: 57,000:

:755,000::

First cost: charges : control :tion (1): (2) : Total

$ 9,800,000:$ 427,00o:$
6,200,000:
6,600,000:

1,100,000:

4,500,000:

6,700,000:
5,100,000:

1,800,000:
1,500,000:

550,000:

8,100,000:

400,9000:$ 144,000:$
261,000: 239,000:

263,000: 70,000:

48,000: 20,000:

193,000: 151,000:

277,000: 80,000:
224,000: 99,000:

77,000: 25,000:
64,000: 28,000:
26,000: 8,000:

330,000: 100,000:

24,000:
36,000:

10,000:

122,000

18,000:
16,000:
8,000
4,000:

5,000:

154,000:

387,000:$
118,000:
97,000:

42,000:

492,000:

255,000:

230,000:

115,000:

95,000:

35,000:

301,000:

931,000

381,000
293,000

72,000

765,000

353,000

345,000
148,000
127,000

48,000
555,000

3,500,000: 143,000: 70,000: 52,000: 106,000: 228,000

$55,450,000:$2,33,000 :$i,290,000:$ 593,000:$2,273,000:$4,156,000

(1) Includes water supply, low-flow augmentation and irrigation.
(2) Includes fish and wildlife enhancement.
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10. Public notice.--The Division Engineer issued a public
notice stating the recommendations of the reporting officers and
affording interested parties an opportunity to present additional
information to the Board. Careful consideration has been given to
the communications received.

Views and Recommendations of the Board of Engineers for Rivers and Harbors.

11. Views.--The Board of Engineers for Rivers and Harbors
concurs in general in the views and recommendations of the reporting
officers. It is the view of the Board that the general plan developed
by the District Engineer should be adopted as a framework or guide for
the immediate and future water resource developments in the Neuse
River basin. The Board concurs with the reporting officers that there
is immediate need for the Fails Reservoir, that the project is economi-
cally justified, and that the requirements of local cooperation are
appropriate. With respect to recreation and fish and wildlife enhance-
ment, the Board notes that application of the cost-sharing standards
under the Administration's policy as set forth in H.R. 9032, Eighty-
eighth Congress, first session, would not affect the cost sharing
recommended by the reporting officers.

-J 12. Recommendations.--Accordingly, the Board recommends that the
plan of the District Engineer be approved as a guide fo'r immediate and
future development of water resources in the basin; that the Falls dam
and reservoir on the Neuse River in North Carolina be authorized for
construction for flood control, water supply, water-quality control,
recreation, and other purposes, at an estimated cost of $18,600,000
for construction and $120,000 annually for operation, maintenance,
and major replacements, generally in accordance with the plan of the
District Engineer and with such modifications thereof as in the dis-
cretion of the Chief of Engineers may be advisable: Provided that,
prior to construction of the Falls Reservoir, local interests furnish
assurances satisfactory to the Secretary of the Army that they will:

a. Prevent encroachment on the downstream channels that
would interfere with the operation of the reservoir; and

b. Pay the United States, in accordance with the Water
Supply Act of 1958, as amended, the entire amount of the construction
cost allocated to water supply, presently estimated at $1,455,000 and
the'entire amount of the operation, maintenance, and major replacement
costs allocated to water supply, presently estimated at $10,000
annually, the final amounts to be determined after actual costs are
known.

9



The Board further recommends that immediately following authorization
of the Falls project detailed site investigations and design be made
for the purpose of accurately defining the project lands required;
that subsequently, advance acquisition be made of' such title to such
lands as may be required to preserve the site against incompatible
developments; and that the Chief of Engineers be authorized to par-
ticipate in the construction or reconstruction of transportation and
utility facilities in advance of project construction, as required
to preserve such areas from encroachments and avoid increased costs
for relocations.

13. The net cost to the United States for the Falls dam and
reservoir is estimated at $17,145,000 for construction and $110,000
annually for operation, maintenance, and. major replacements, after
payment by local interests of the costs allocated to water supply.

FOR THE BOARD:

J.
R. G. MacDONNELL
Major General, USA
Chairman
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REPORT OF THE DISTRICT ENGINEER

SYLLABUS

The District Engineer finds that there is a present need for
flood protection, water supply, water-quality control, and recreation
in the Neuse River basin, North Carolina, He has determined that the
most practical, feasible, and economic means for providing for the
water-resource needs of the Neuse River basin over the next 100 years
is a general plan consisting of multiple-purpose reservoirs, to be
supplemented as needed by local protection projects and complementary
conservation programs of other Federal and State agencies. The plan
of reservoir development consists of 13 reservoir projects as follows:
the Falls and Wilson Mills projects on the'Neuse River, the Beulahtown,
Bakers Mill, and Little Buffalc projects on Little River; the Buckhorn,
Wiggins Mill, Stantonsburg, Great Swamp, Black Creek, and Ayco:k Swamp
projects in the Contentnea Creek basin; the Orange project on Little
River in Orange and Durham Counties; and the Hillsboro project on
Eno River.

The District Engineer rec.oir.ends that the general plan for devel-
opment of the Neuse River basin be approved as a guide for immediate
and future development of the basins water resources. He recommends
the immediate construction of the Falls project, located about 1 mile
above the village of Falls, N. C., as the initial step of development.
He further recommends that development of the water resources of the
Neuse River basin be continued, recognizing that a long-range program
of development will necessarily require future review and reevaluation
to keep it in phase with the ever"c:hanging economic sa.tivities of the
basin.-

The District Engineer finds that the recommended Falls reservoir
project would be the key project of any effective plan of development
for the Neuse River basin and should be the initial project to be
constructed. He estimates that the Falls project would prevent 37
percent of the average annual flood damages in the Ne'se River basin,
provide a dependable source of water supply- for-the ;Ity of Raleigh,
N. C., and provide significant recreation benefits and downstream
water-quality-control improvement HIe estimates that the total con-
struction cost of the Falls project, at 1963 prices, will be about
$18,600,000, with annual costs of $120,000 for operation, maintenance,
and replacements. The average annual benefits will exceed the average
annual costs by a wide margin. In ac:cordanze with thbe Water Supply
Act of 1958, as amended, the city of Raleigh would be required to
repay all costs allocated to water supply for the city.
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U. S. AIMY ENGINEER DISTRICT, WILMINGTON
CORPS OF EGINEERS
308 CUSTOMHOUSE

WIIMINGTON, NORTH CAROLINA

SAWRM 31 December 1963

SUBJECT: Neuse River Basin, North Carolina; Survey Report

TO: Division Engineer
U. S. Army Engineer Division, South Atlantic

SECTION I - AUTHORITY AND BACKGROUND

1. Purpose. The purpose of this report is to present a general
plan of development of the water and related land resources of the
Neuse River basin for flood control, water supply, water-quality con-
trol, and recreation to meet current and future water-resource needs
in the basin.

2. Authority. Authority for this report is contained in the
following resolutions:

a. A resolution adopted March 1, 1946:
Resolved by the Committee on Flood Control, House

of Representatives, That the Board of Engineers for Rivers
and Harbors, created under Section 3 of the River and Har-
bor Act approved June 13, 1902, be and is hereby requested
to review the report on the Neuse River and tributaries,
printed in House Document No. 500, 72nd Congress, 2nd Ses-
sion, with a view to determining whether improvement of
the Neuse River between Smithfield and the Wayne County
line, North Carolina, in the interest of flood control and
allied purposes, is advisable at this time.

A survey report was partly completed under this authority, but work was
suspended in early 1950. (The Chief of Engineers authorized the sub-
mission of a combined report covering this authority and the following
authorities)·

b. The following resolution of the Senate Public Works Coa-
mittee, adopted April 13, 1950, and a companion resolution of the
House Public Works Committee, adopted April 21, 1950:

Resolved by the Committee on Public Works of the
United States Senate, That the Board of Engineers for
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Rivers and Harbors, created under Section 3 of the River
and Harbor Act, approved June 13, 1902, be, and is hereby,
requested to review the report of the Chief of Engineers
on Neuse River and tributaries, North Carolina, published
as House Document Numbered 500, Seventy-second Congress,
Second Session, and. subsequent reports, with a view to
determining whether any modification of the recommenda-
tions contained therein is advisable at this time.

Resolved by the Committee on Public Works of the
House of Representatives, United States That the a
of Engineers for Rivers and Harbors be, and is hereby,
requested to review the reports on the improvement and
development of the Neuse River, North Carolina, contained
in House Document Numbered 500, Seventy-Second Congress,
Second Session, with a view to determining whether any
modifications of the recommendations for flood control,
navigation, and other purposes, contained therein are
advisable at this time.

c. A resolution adopted June 13, 1956:
Resolved by the Committee on Public Works of the

House of Repreentatives, United States,That the Board-
of Engineers for Rivers and Harbors be, and is hereby,
requested to review the reports on the Neuse River,
North Carolina, published in House Document No. 500, 72d
Congress, 2d Session, and other pertinent reports, with
a view to determining whether improvements for flood
control, conservation of water resources in the interests
of water supply, and for allied purposes, are advisable
at this time.

A preliminary-examination report covering this resolution and the two
resolutions of 1950.was submitted to the Chief of Engineers in late
1957 recommending that a survey report be made. On February 13, 1958,
the Chief of Engineers authorized preparation of a survey report on
these three resolutions. On July 28, 1958, the Chief of Engineers
authorized combining in that report the survey report on the resolu-
tion of March 1, 1946, covering the Nerse River between Smithfield
and the Wayne County line. The combined report covering the four
resolutions is this present report.

3. Scope of investigations - current report.

a. Scope of report. This report covers the needs for
flood protection, municipal and industrial water supply, water-
quality control, power, irrigation, and recreation, and presents a
general plan of development to meet these needs.

b. Surveys, investigations, and studies. A preliminary
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reocnaisance of the Neuse River basin was ade by the Distriet
bdineer. Field and office surveys, investigations, and studies
were made as follows:

(1)iydrlo. .This study includes an evaluation of
available meor gal and hydrological records, and the analyses
of these data with regards to the formation of a general plan of
development for conservation of the water resources of the Neuse
River basin. The studies include unit-hydrograph computations,
development of floo-routing procedures, peak-flow-frequency analyses
low-flow studies, and the development of hydrologic design criteria
for the projects investigated. Hydrologic studies are summarized and
presented as appendix I to this report.

(2) apology* This study includes general information
on the geology of Nese River basin as well as a geologic investi-
gation including core boring along the centerline of the Falls dam-
site. The geologic investigation of the foundation conditions at the
Falls site was made by the Savannah District. The results of these
studies are summarized and presented as appendix II to this report.

(3) Economic base survey. This study, made by the
Wilmington District, analyzes the present and expected future economic
development of the Neuse River basin in relation to the State and
national economic development. This study was based on data furnished
by the North Carolina Department of Conservation and Development and from
applicable data extracted from publications of various Federal and
State agencies. Estimates of general economic trends for the pext 50
years were based cm these data. Future water-resource needs were cor-
related to the anticipated economic-development trends. This study is
summarized and discussed in appendix IV to this report.

(4) Flood-damSa evaluation. These studies, based on
detailed field observation along theeuse River and tributaries,
evaluate the average annual flood damages in the basin. The methods
and procedures used and the results of this evaluation are sumarized
in appendix IIT to this report.

(5) Water supply and water-quality control. This study
develops requirements and economic values of water supply and water-
quality control. Evaluations for this phase of the study were derived
from data prepared by the United States Public Health Service, Depart-
ment of Health, Education and Welfare. The results of these studies
are summarized and presented as appendix V to this report.

(6) Recreation. An analysis of the recreation needs
and an evaluation of the potential recreational features of selected
project areas were made by the National Park Service, U. S. Department
of Interior. The results of their studies are included in this report
as appendix IX.

(7) Fish and wildlife. Analysis of the effect of river
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development on fish and wildlife resrrces and measure for enhance
ment of these resources were provided by the Fish and Wildlife
Service, U. S. Department of Interior. Their report is included
as appendix VI to this report.

(8) Real estate. Field appraisals of the Falls and
Wilson Mills reservoir areas on Neuse River established the land
cotst, including improvements. These field surveys were conducted
by the Savann District.

(9) Hydroelectric power. The possibility of inclusion
of hydroelectric-power generation in the plan was studied in coopera-
tion with the Federal Power Ccammssion.

(10) Mineral resources. The effect of water develop-
ment on mineral resources is considered negligible at this time.

(11) Project data and cost estimates. Detailed field
surveys were made at the Falls dMst-e by the Wilmngton District.
Cross sections at Wilson Mills, Bakers Mill, and Wiggins Mill were
taken from surveys for prior reports. U. S. Geological Survey maps
were used for topography at other damsites. Relocation estimates
for roads and bridges for the Falls project were made by the State
Highway Ccnisaion, Raleigh, N. C. Other relocation estimates were
made from field surveys and thr.ngh contact with utility companies.
Preliminary design studies, cost estimates, and cost allocations
were made by experienced personnel and were based on investigations
and field studies in sufficient detail to support reasonable con-
clusions. Details of these studies are presented in appendix VII.

(12) Consulation with interested parties. A public
hearing was held on April 27, 1957 in Goldeboro, C.C. A detailed
sumaory of this hearing is included in appendix VIII. A complete
transcript is available in the office of the District Engineer, Wil-
mington, N. C.

4. Prior reports.
a. Reports under review. The principal report under review

is House DocumentNB. W, 72d Congress, 2d session, which was subl
mitted to Congress on June 1, 1932, in ccapllance with the provisions
of the River and Harbor Act of January 21, 1927, which directed
"Surveys in accordance with House Document No. 308, 69th Congress,
1st session." That report considered the development of waterpower,
the control of floods, the need for irrigation, and the improvement
of the streak for navigation. The District Engineer concluded that
construction of four flood control reservoirs in the basin was
economically justifiable on the basis of reported flood losses, and
that the costs of such reservoirs should be borne by local interests.
It was pointed out, however, that the cost of such projects was
greater than the sum that could be assessed against the lands bene-
fited. The Chief of Engineers concurred with the Board of Engineers

15



for Rivers and Harbors that further improvement of the Neuse River,
N. C., by the Federal Government for navigation, in connection with
power development, the control of floods, or the needs of irrigation,
was not justified at that time.

b. Neuse River, North Carolina, flood control study, Prelim-
inary examination. This report, submitted by the District Engineer
on October 16, 1957, was the initial step in review of House Document
No. 500, 72d Congress, 2d session, in response to the resolution
adopted in 1950 and 1956. The report includes data on hydrology,
flood damages, power studies, economic development, and land enhance-
ment. The District Engineer concluded that a satisfactory plan of
improvement might be economically justified for development of the
Neuse River basin, and recommended that a survey report be made. The
recommendation of the District Engineer was concurred in by the
Division Engineer and the Chief of Engineers who in turn directed that
the present survey be made.

c. Other reports. Other recent reports of limited scope,
covering a specific project or watershed projects within the Neuse
River basin, are briefly described below.

(1) Core Creek. A survey report was authorized in 1945
on flood control along Core Creek, a minor tributary of the Neuse
River below Kinston, N. C. Intermittent studies were made under the
authority until December 1956, when the Chief of Engineers approved
study under the special continuing authority for small projects not
specifically authorized by Congress contained in Section 205 of the
Flood Control Act of 1948, as amended. In January 1959 the Chief of
Engineers approved a project under the Section 205 authority which
would reduce minor flooding on 6,000 acres of agricultural land.
Local interests have formed the Core Creek Drainage District to fur-
nish required local cooperation. Construction began in late 1963
and completion is expected in the fall of 1964.

(2) Swift Creek. An investigation was begun in late
1960 under the special continuing authority in Section 205 of the
Flood Control Act of 1948, as amended, to determine whether flood
control is warranted on Swift Creek, a major tributary of the Neuse
River entering above New Bern, N. C. In September 1955, Hurricane
lone flooded about 22,100 acres along Swift Creek. In June 1963
the Chief of Engineers approved a project estimated to have a
Federal, cost of $877,000. The project provides for clearing and
snagging of the lower 16.5 miles of Swift Creek and realigning and
enlarging about 16.2 miles in the upper portion. Construction
planning is in progress.

(3) Neuse River barrier project. Local interests in
and around New Bern, N. C., desire hurricane-flood protection, and
have indorsed a proposal for a barrier across the Neuse River estuary
from Wilkinson Point to Cherry Point. The District Engineer's report
on this project was submitted to higher authority on 15 August 1963
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and is now under review. This project would provide for a barrier of
dredged fill, about 10,400 feet in length. A navigation opening,
350 feet wide at its bottom, 18 feet below mean sea level, would
be armored by stone on its sides and bottom. The first cost of the
structure is estimated as $14,900,000.

SECTION II -IESCRIPTION OF BASIN

5. Neuse River Basin. The Neuse River basin lies wholly with-
in the eastern part of North Carolina. It is approximately 180
miles long and has a maximum width near the center of approximately
46 miles. The Neuse River is formed by the confluence of the Eno
and Flat Rivers about 8 miles north of the city of Durham, N. C.
The Neuse River basin has a total drainage area of approximately
5,710 square miles. A map of the basin is shown as plate 1.

6. Stream characteristics. The Neuse River and its headwater
tributaries rise in the hilly Piedmont section of North Carolina,
then flow through a belt, or zone, known as the "Fall Line," where
the streams flatten in slope as they reach the Coastal Plain.
Streams in the lower reaches of the Coastal Plain tend to be sluggish
in flow, and swamps and marshes are predominant. Profiles of the
Neuse River and principal tributaries are shown on plate 4, and per-
tinent data on streams are given in table 1.

TABLE 1

Pertinent data on Neuse River and tributaries

River mile Elevation
above Drainage at low
New Bern area water

Stream J1(mi.) ( sq. mi.) ft.,M .s.l.

Flat River 222 184 232

Eno River 222 260 232

Neuse River:

Falls damsite 192 760 212

Wilson Mills damite 150 1,170 114

Smithfield, N. C. 145 1,251 103

Goldsboro, N. C. 95 2,390 45
Kinston, N. C. 47 2,690 10

New Bern, N. C. 0 4,467 0
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TAX l--Continued

Pertinent data on Neuse River and tributaries
II~~~ I.11II l

River mile levaton
above Drainage at low
New Bern area water

Stream._. (Ji.) (sq. mi..) (ft., m.s.l.)
Neuse River at mouth -37 5,710 0

Crabtree Creek 172 150 158
Swift Creek (upper) and Middle
Creek 143 295 100

Little River 95 323 45
Contentnea Creek 30 849 7

Swift Creek (lower) 8 322 0

Trent River 0 519 0

7. Topography, The Neuse River basin lies within the Piedmont
Plateau Coast Plain. The boundary between these two regions is
a belt, or zone, about 40 miles in width, known as the "Fall Line."
The northwestern boundary of this zone crosses the basin near
Raleigh and the southeastern edge passes near Wilson. The Piedmont
Plateau consists largely of rolling hills and deeply eroded valleys.
The tops of the hills are remants of a former peneplain which has
been greatly weathered. The elevation of the Piedmont Plateau
varies in the Neuse River basin from 800 feet above mean sea level
at the headwaters of the stream to about 200 feet where it merges
into the Coastal Plain. The remainder of the drainage area of the
Neuse Riyer is in the Coastal Plain. The topography in this region
varies from rolling sandhills at its western boundary to almost level
land as it approaches the Atlantic Ocean, its larger portion being
gently rolling in character. The stream valleys are relatively wide,
with large areas subject to overflow.

8. Geology.

a. The Piedmont Plateau. The surface mantle of the Piedmont
Plateau consists largely of soils of slate or granite origin, the
principal types being composed of sand and clay in varying mixtures.
The topsoils are usually shallow and are underlain by slate, sand-
stone, quartz, and granite, or other igneous material. The large
streams have, in general, cut their beds down to basement rocks which
are igneous in origin. Faults and fractures are unusual in this
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region, and there are generally good foundations for dams. It is in
this region that most of the reservoir sites are found.

b. The Coastal Plain. The Coastal Plain is composed
largely of sand, gravel, an marine deposits of comparatively recent
origin. The whole is underlain by the basement rocks.

SBCTION III - ECOOMIC DVLOFMT

9. As a background for an assessment of the water-resource-
development needs of the Neuse River basin, a comprehensive economic
study was made of existing conditions and the future outlook.

10. Several indices of the national economic sceae were re-
lated to those for North Carolina and for the Neuse River area.
Thess relationships were based on past performance, modified to ac-
count for anticipated changes in the economic environment both
nationally and locally.

11. The economic study for the Neuse River basin was based on
economic information available for the 16 counties which are wholly
or partly in the husee River basin. The 16 counties, referred to as
the "Nruse River area", have a total area of 8,120 square miles and
a population of 897,606. The Neuse River basin itself has an area
of 5,710 square miles and a population of about 634,000. Figure 1
is a ap showing the Reuse River area and its relation to the Neuse
River basin.

12. Table 2 is a sugary of the population of the principal
municipalities in the basin in 1960.

TABL 2

Population of principal municipalities

1960 population

Raleigh 93,931
Durham 1 76,302
Goldsboro 2t,873
Wilson 28,753
Kinston 24,819
ew Bern 15,717

Smithfield 6,117
Roxboro 5,147

1City of Durham is on the divide between the Neuse and Cape Fear
basins. About 50 percent of the 78,302 population is in the Neuse
basin.

47-829 0-65-4 19
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14. Results of the study point to an expected acceleration of
economic life in the basin and the importance"Qf the basin's devel-
opment to the State. Details of the economic study are in appendix
IV.

SECTION IV - HYItOLOGY

CLIMATOLOGY

15. Climate. The Neuse River basin has a temperate climate,
with warm summers and usually mild winters. Extreme temperatures are
modified by the effects of the Atlantic Ocean and prevailing moist
winds from the southwest. The Appalachian Mountain Range, located
to the west of the basin, forms a partial barrier to the! cold masses
moving southeastward from the interior 8f the country. The average
annual temperature ranges from about 60 F. in the western portion
of the basin to about 63 F. near the coast. Subfreezing temperatures
are of short duration, and the freeze-free growing season ranges from
about 200 days in the west to about 240 days near the coast. The
extreme temperatures of record in the basin are 108° and -2° F.

16. Precipitation. There are approximately 30 stations located
in or near the Neuse River basin at which precipitation data are col-
lected. The locations and types of stations currently operating in
the area are shown on plate 1-1, appendix I. Showers and thunderstorms
produce most of the precipitation during the spring and summer, while
the heaviest and most extended rains in the region are experienced
from b:rricanes and tropical storms, which usually occur during late
summer and autumn. Tight snow is not unusual, but it constitutes a
negligible portion of precipitation and does not affect runoff
Appreciably. The mean annual precipitation ranges from about 44
inches at the northwestern end of the basin to 56 inches near the
coast at New Bern. The rainfall is generally well distributed
throughout the year, but is greatest during the summer and early
fall. Occasional droughts cause damage to crops in the basin and
shortages of public water supply. Precipitation extremes affecting
the basin are tabulated in table 1-2, appendix I, and total monthly
and annual data are presented in table I-3, appendix I.

17. Storms. Flood-producing storms have occurred in all seasons
of the year in the Neuse River basin. Two general types of storms
which produce major floods over the basin are thunderstorms and
hurricanes. Thunderstoxns, accompanied by torrential rains of short
9r sustained duration, may occur over the basin during any season of
the year. North Carolina lies in the path of tropical hurricanes as

they move northerly from their origin north of the Equator in the
Atlantic Ocean. These hurricanes usually occur in the late summer
and fall and have caused the heaviest rainfall and largest floods
throughout the basin. Storms which have produced the most severe
floods in the Neuse River basin are described in appendix I.
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MUNOFF AND STREAMFLOW DATA

18. General. The U. S. Geological Carvt. is the FederaXt agency
primarily responsible for the collection ail t.-bulation of surface-
water and ground-water data and presently operates 15 stream-gaging
stations in the Neuse River basin. The U. S. Weather Bureau also
records daily river stages at four locations along the Neuse River.
Data collected and compiled by both agencies are readily available
in annual-publications and are considered adequate for this study.
The locations of stream-gaging stations within the Neuse River basin
are shown on plate I-1, appendix I; and table I-4, appendix I,
presents essential gaging-station descriptive data.

19. The long-term average of runoff for the basin amounts to
about 30 percent of the annual rainfall. At the Northside gaging
station in the upper portion of the basin, runoff amounts to about
13.8 inches of rainfall annually, or about 31 percent of the average
annual rainfall in that locality. At New Bern! near the coast, the
annual runoff for the basin amounts to about 14.5 inches of rainfall,
or about 29 percent of the average annual rainfall for the eastern
portion of the basin.

20. Floods of record. Most of the stream-recording network
throughout the Neuse River basin was installed between 1927 and 1930.
Prior to that time, reliable information with which to adequately de-
fine the magnitude and behavior of major floods throughout the basin is
incomplete. From old news records and information from long-time resi-
dents of the basin, severe flooding is known to have occurred in the
basin during the years 1865, 1877, and 1901, but there is very little
definite information on these floods. In 1908, one of the greatest,
if not the greatest, floods known to have occurred in the NeNse River
basin produced a stage of 27.1 feet at Smithfield and did widespread
damage. Since the installation of the stream-recording network (1927-
1930), the September 1945 flood caused the highest flood stages along
the Neuse River. The September 1945 flood was a hurricane-associated
storm, and flood stages were exceeded for 5 days along the Eno and
Flat Rivers and from 10 to 21 days along the Neuse River. At Smithfield,
a peak stage of 26.4 feet was reached during the 1945 flood. Estimates
indicate that this flood was probably exceeded by August 1908, July
1919, and October 1929 events along the Neuse Fiver at Goldsboro and
Kinston. Major flood events of record, in order of magnitude and at
various gaging stations, are shown in table 4.
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TABLE 4

Major flood events of record, in order of magnitude.
at various gaging stations, Neuse River basin, N. C.

Flood.

stage Peak Peak
Known Beginning exceeded stage discharge Runoff

Gasing station magnitude of event (days) (ft.) (c.f.s. (it.n)
Eno River at 1 18 Sept. 45 5 20.0 11,000 5.14
Hillsboro 2 2 Oct. 29 4 18.0 6,750 2.51

3 15 July 44 2 17.3 5,530 1.31

Reuse River at 1 18 Sept. 45 10 31.0 36,600 6.62
Northside 2 \3 Oct. 29 6 28.6 26,600 4.60

3 27 July 38 8 26.9 22,100 1.56
4 28 April 28 5 24.4 15,800 1.69

Clayton 1 19 Sept. 45 13 22.1 22,900 5.41
2 3 Oct. 29 7 21.6 22,000 4.05
3 23 July 19 - 21.2 21,200 -

4 1 Dec. 34 9 '8.7 17,000 3.02

Goldsboro 1 5 Oct. 29 - 27.3 38,600 -2 23 Sept. 45 17 26.7 30,700 4.06
3 11 April 36 18 25.3 26,300 3.88
4 8 Sept. 55 12 24.4 23,200 2.62

Kinston 1 July 19 - 25.0 39,000 -

2 9 Oct. 29 - 22.5 28,000 -
3 27 Sept. 45 21 22.4 25,900 4.05
4 14 April 36 38 20.9 24,400 6.02
5 12 Sept. 55 13 20.8 21,100 2.43

21. Minimum flows. Although there
precipitation throughout the Neuse River

is usually
basin, dry

an abundance of
spells with

near-drought conditions are not uncommon occurrences. The most se-
vere and sustained drought periods usually occur in late summer or
fall. Record low flows along most of the streams in the basin were
recorded at gaging stations in the fall of 1932 and 1954, as shown
in table I-4, appendix I. Precipitation for the months of June
through September in 1932 averaged between 25 and 60 percent below
normal throughout the basin, and for the same period in 1954, preci-
pitation averaged between 50 and 60 percent below normal over the
basin. On each of these occasions, several public water supplies
were at critical lows, requiring rationing in some areas; many wells
were seriously low and some became dry; and no flow to close-to-no
flow was recorded at a number of stream-recording stations In the
basin.
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STANDARD PROJECT FLOOD

22. The standard project flood is an estimated, or hypothetical,
flood which represents the most severe flood-producing storm that is
considered reasonably characteristic of the region in which the drain-
age basin is located, excluding extremely rare combinations. The
flood, developed from generalized studies of meteorological and hy-
drological conditions in the region, serves as a standard in com-
paring the degree of protection provided by flood control projects
in different localities. For the projects evaluated in the Neuse
River basin, the standard project flood was used as the criterion
for establishing the upper limits of reservoir relocations and as
the spillway design flood for small sites in rural areas.

PROBABLE MAXIMUM FLOOD

23. The probable maximum flood represents the most severe
flood-producing storm that would result from the most critical com-
bination of meteorological and hydrological conditions that are
considered probable to occur over an area. The critical meteoro-
logical conditions are based on a generalized evaluation of regional
storm events maximized to produce the most effective combination of
factors controlling precipitation intensity. A probable maximum
flood, developed for the drainage area above reservoir sites studied
in the Nuese River basin, was adopted as the spillway design flood
and, therefore, was used as the basic criteria for spillway design
and for the establishing of freeboard allowances. Detailed evalua-
tions of probable maximum floods and spillway design floods are in-
cluded in appendix I.

SECTION V - THE FLOOD PROBLEM

EXTENT AND CHARACTER OF FLOODED AREA

24. General. Above the fall line and in the Piedmont area the
basin is hilly, with narrow flood plains. Below Smithfield the
basin generally flattens and the flood plains become wider. Flood
damage is primarily rural and consists of destroyed crops and re-
duced yields, and damage from inundation or impairment of drainage.
In general, all the main highways and railroads that cross the flood
plains throughout the basin have been elevated so that they are
flooded only by extreme stages. However, many miles of secondary
roads are flooded frequently. The amount of cultivated land and
wooded land, as well as the determination of current and expected
future farming practices, was derived from data obtained directly
from county agents, other State and Federal agricultural agencies,
and farmers cultivating the areas subject to floods.

25. Urban flooding. Considerable urban flooding is experienced
in the Neuse River basin during larger floods in the Coastal Plain.
The greatest urban flooding is at Goldsboro, Kinston, and Smithfield.

I
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FIGURE 2. DISTRIBUTION OF FLOOD-PLAIN LAND ALONG THE MAIN STEM AND MAJOR TRIBUTARIES OF THE NEUSE RIVER, IN THOUSANDS OF ACRES.




FLOOD DAMAGES

28. General. A considerable amount of flood damage occurs
annually throughout the Neuse River basin. Most of the flood damage
occurs on the broad flood plains of the Neuse River below Smithfield
and on Contentnea Creek below Wilson. The losses result from tan-
gible physical damage to agricultural property and crops, public
roads and utilities, and urban property. The average annual losses
used in this report are based on detailed property surveys, statis-
tical data, and consultations with farmers and State agricultural
and urban officials.

29. Agricultural flood losses. The value of a crop in the
field depends significantly upon its' maturity; therefore, the damage
from flooding varies, not only with the area flooded but also with
the season of the year. For example, it is estimated that a recur-
rence of the September 1945 flood would cause $2.4 million damage
to agricultural properties along the main stem of the Neuse River.
This flood is the maximum flood of record on the Neuse River main
stem. Should a flood of this magnitude occur in July instead of
September, agricultural damages would amount to an estimated $4.4
million. Average annual agricultural flood damages which would
occur on the flood plains along the main stem of the Neuse River in
the next 100 years, without flood control measures, are estimated
at $651,000, or 71 percent of the average annual agricultural flood
damages in the entire area studied - $915,000.

30. Non-agricultural flood losses. Included in these losses
are tangible physical and business losses inflicted on urban and
industrial properties, utilities, and transportation facilities, and
the additional expenses incurred in providing emergency and precau-
tionary measures. Flood damage to residences, business and commercial
establishments, roads, streets, and water and sewerage installations
occur at Smithfield, Goldsboro, Seven Springs, and Kinston. Seymour
Johnson Air Base at Goldsboro is subject to extensive damage from
major floods. The N. C. State Hospital, also at Goldsboro, makes
considerable annual expenditures to minimize the effects of frequent
flooding. In Kinston, residential areas, brickyards, lumberyards,
business establishments, and institutions lie within flood-plain
areas. With the present non-rural flood-plain development in the
Neuse River basin, it is estimated that a recurrence of the Septem-
ber 1945 flood would cause non-agricultural flood damages amounting
to $1.3 million. The average annual non-agricultural flood damages
which would occur on the flood plains along the main stem of the
Neuse River in the next 100 years, without flood control measures,
are estimated at $278,000, or 82 percent of the average annual non-
agricultural flood damage in the entire area studied, which is esti-
mated at $341,000.

31. Summary of flood-damage-evaluation studies. Table 5 sum-
marizes the results of the flood-damage-evaluation studies, without
flood control improvement, for the flood plain in its 1962 stage of
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development; then in its stage of development expected to be reached
in 50 years; and the average annual damage over 100 years in the
future, discounted to an average annual equivalent present value.
The estimates of the future flood damages are based on anticipated
future growth up to 50 years, and the same level of development froa
then to the end of 100 years. Evaluation of these damages is dis-
cussed in detail in appendix III.

TABLE 5

Summary of average annual flood damges
in the Neuse River basinli_ Ilrl i_ If

Annual ge8
sed Ba'sed on Discounted

on current flood-plain average annual
Location and item flood-plain development flood damages

developmentt 50 years hence (100-yr. period)
Neuse River main
stem

a. Agricultural $500,500
b. Non-agricultural 22900
c. Total 730,40

2. Contentnea Creek
a. Agricultural $159,40
b. Non-agricultural 46,600
c. Total o$06,00

3. Little River
a. Agricultural 1$ 31,800
b. Non-agricultury3,400
c. Total $ 35,200

4. Trent River
a. Agricultural $ 14,000
·b. Non-agricultural 5, 6
c. Total $ 19600

5. Neuse River basin
a. Agricultural $706,000
b. Non-agricultural 285,00
c. Total 1 $991,000

$ 798,800
324,700

$l,123 w

$ 251,200
58,000ooo

$ 309, oo

$ 50,200
4,300

5,4500

$ 23,900
8,300

$32,200

$1,124,000
395,000

$1,519,000

$ 650,800
277,800

$ 926o66o

$ 205,600
52,400

$ 25S,6W

$ 41,100

$ 17,900
6,800

$ 24,700

$ 915,000
341,000

41,256,000

SECTION VI - EXSTING FLOOD CONTROL AND NAVIGATION PROJECTS

CORPS OF ENGINEERS FLOOD CONPROL PROJECTS

32. The only existing flood control project of a permanent na-
ture constructed on the Neuse River by the Corps of Engineers is the
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cutoff at Goldsboro. This project, authorized by the Flood Control
Act o"August 18, 1941, consists of a flood channel across two ad-
joining bends of the river. The project was constructed in 1947-1948
at a cost of $50,400. It was estimated that the cutoff reduced dam..
ages from the 1955 hurricanes by as much as $57,000.

33. Under the emergency stream-clearing authority granted the
Chief of Engineers in the Flood Control Act of 1938, as amended, a
total of $42,300 has been spent on Contentnea Creek and $49,769 on
Trent River. This work was done at various times between 1941 and
1957.

CORPS OF ENGINEERS NAVIGATION PROJECT

34. The existing navigation project provides for a channel 12
feet deep and 300 feet wide from Pamlico Sound to New Bern, thence
4 feet deep to Kinston, and 3 feet deep to Smithfield during 9 months
of the year. For all practical purposes, it may be said that the
Neuse River is open to shallow-draft commercial vessels from the
Intracoastal Waterway below New Bern to New Bern and immediate vicin-
ity. Due to low bridge clearances and shallow depths, the remaining
portion of the navigable waters is confined to small boats and barges.

IMPROVEMENTS BY OTHER FEDERAL AGENCIES

35. Improvements by U. S. Department of Agriculture. The Soil
Conservation Service, U. S. Department of Agriculture, cooperates
with local soil-conservation districts which cover the entire water-
shed of the Neuse River. This agency works with individual farmers
in preparation of plans for using agricultural lands most efficiently
and for treating the land according to its needs for protection and
improvement, which may also include construction of farm ponds, drain-
age improvements, and flood-detention structures. Several small
reservoirs were recently completed on Bear Creek and tributaries in
the central part of the basin, which will provide flood protection
along Bear Creek.

VIEWS OF LOCAL INTERESTS

36. Public hearing. A public hearing was held by the District
Engineer, Wilmington District, in Goldsboro, N. C., on April 27, 1957,
with over a hundred people in attendance. It was the common desire
of those attending the hearing that the United States undertake 'lood
control improvements. A digest of the public hearing is included as
appendix VIII.

SECTION VII - NEEDS FOR WATER-RESORCES DEVELOPMT

WATER-SUPPLY NEEDS

37. General. There is usually an-abundance of water in the
Neuse River basin for present needs, both in the main stem and in its

28



larger tributaries; however, additional water supply is required to
meet the present and future needs of the basin in dry years. The
growing basin population, increasing per-capita consumption rates,
industrial expansion, and the widespread installation of irrigation
equipment have caused an upsurge in the use of water.

38. In the Piedmont section of the basin, large water users
such as the cities of Durham and Raleigh must obtain their water from
surface streams. Large mills and industrial plants must also obtain
most of their water from private or public surface supplies. Several
small towns and industries in the Piedmont section obtain their water
from wells.

39. In the Coastal Plain, high-yielding wells serve as the
major source of water supply for urban areas as well as for large
industry. Goldsboro is the only city in the Coastal Plain region of
the Neuse River basin which obtains its water from a surface source;
however, it can be expected to become increasingly difficult in the
future for the other cities in the Coastal Plain to continue satis-
fying all of their water needs from ground-water supplies.

40. Municipal water supply. Public water supplies, such as
those maintained by cities and towns, include water for domestic,
commercial, industrial, public, and municipal uses. In 1950, there
were 12 public surface-water supplies in the basin, which served an
extimated population of 245,000 people with 26.5 million gallons of
water per day. In addition to this, there were 40 communities that
were served by ground-water supplies. These comaunities served an.
estimated population of 121,300 people with 12 million gallons of
water daily. Thus, the per-capita consumption rate of water for the
basin in 1950 averaged about 105 gallons per day.

41. The national average of municipal water use in 1954 was
estimated to be 147 gallons per capita per day, with the possibility
of this increasing to 185 gallons per capita per day by 1980 and to
225 gallons per capita per day by the year 2000, with a possible
leveling off thereafter. Municipal requirements for the Neuse River
basin are expected to follow the national trend, although at more
conservative rates. The basin consumption rate was estimated to be
123 gallons per capita perday in 1960, 131 gallons per capita per
day by 1980, and 144 gallons per capita per day by 2010. Based on
an annual urban population growth in the basin of 2.2 percent, pro-
jected municipal water requirements are presented in table 6.
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TABLE 6

Projected municipal water requirements in the
Neuse River basin

Item 1960 1980 2010

Population served 356,000 615,000 1,055,000

Estimated per-capia use
(in gallons per day) 123 131 144

Total requirement (in million
gallons per day) 44 74 152

Estimated requirements from
surface supplies (in million
gallons per day) 31 52 106

42. Raleigh water needs. The above data show the overall
municipal water requirements, some of which will require develop-
ment of new surface-water supplies. The greatest immediate need for
additional municipal water supply is at Raleigh. At present the
city of Raleigh gets its water from small reservoirs on Walnut and
Swift Creeks. The 1960 average daily use was about 9.8 million
gallons and the maximum daily use was 14.8 million gallons. The safe
yield of the present supply will be exceeded in a relatively short
time. A new source adequatefor long-range expansion is needed, and
the Neuse River is being considered as the logical choice. The aver-
age daily water requirement is predicted by the United States Public
Health Service to be about 45 million gallons by 2010 and 112 by 2060.

43. Durham water requirement. The city of Durham gets its water
supply from its reservoir, Lake Michie, on Flat River. This source
is adequate for immediate needs and is capable of enlargement to meet
the needs for some time in the near future. After that, an additional
source will be needed. The present average daily use at Durham is
16 million gallons. The Public Health Service predicts the 2010 use
to be 29 million gallons and the 2060 use to be 65 million gallons.

44. Industrial water requirements. This category includes
water requirements for self-owned and self-operated water supplies,
such as manufacturing and processing industries, Federal and State
installations, and industrial cooling. By 1950, 33 industries
throughout the Neuse River basin were using 5.7 million gallons of
water per day from surface supplies and 3.8 million gallons per day
from ground water. In addition to this, four steam-electric gener-
ating plants were using approximately 240 million gallons of surface
water each day for cooling. The largest requirement for cooling
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water is at the generating plant of the Carolina Power and Light
Company which uses up to 158 million gallons per day from the Neuse
River. The factors that have brought about the present industrial
development of the Neuse River basin are expected to continue in the
future. The expected future industrial growth includes industries
requiring large amounts of water, such as textile, chemical, and
pulp and paper products industries. Some of the future water require-
ments cannot be met in dry years without additional supply from
reservoir storage. Table 7 shows the estimated requirements for in-
dustry in the Ijeuse River basin.

TABLE 7

Projected industrial water requirements in the Neuse River basin
in millions of galons per day)

Item960 19 2010

Total process and consumption
requirements 12 20 42

Estimated demand from surface
supplies 7 12 25

Estimated cooling requirements 300 500 1,100

45. Agricultural water needs. Since agriculture plays a very
important role in the overall economy of the Neuse River basin, there
is an accelerating trend toward using surface water for irrigation.
In 1960, there were approximately 17,000 acres of agricultural land
being irrigated in the basin. The projected agricultural irrigation
needs are estimated by assuming an average annual rate of increase
of irrigable land of 24 percent and a use rate of 2 acre-feet of
water for each acre of crop irrigated. The use rate includes an
allowance for evaporation and seepage losses. The projected needs
for agricultural irrigation needs are shown in table 8.

46. Summary of water needs. The following table summarizes
the estimated total water-supply requirements for the Neuse River
basin to the year 2010; investigations were also made to the year
2060, the total evaluation period of this report. It is imperative
that these requirements be met in order for the general economy of
the Neuse River basin to achieve its potential. Criteria used in
determining storage requirements to meet the estimated water-supply
needs of the basin are presented in appendix V.
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TABLE 8

Sunmry of annual water supply needs for the Neuse River basin
in millions of gallons per dazy)

Item0 90 2010

Municipal water supply 44 74 152

Industrial process water 12 20 42

Agricultural water supply 30 49 101

Total water supply needs1 86 143 295

1Does not include water for cooling.
WATER-QUALIT-CONTROL NEED

47. Present stream-water quality. The waters of the main stem
of the Neuse River have been adversely affected by municipal and
industrial .waste discharge originating in\the highly developed areas.
Dyes and chemicals discharged into the Neuse River at a number of
places are not only detrimental to fish and aquatic life, but also
discolor the water and make it unsuitable for practically all uses.
A survey and classification report prepared by the Wildlife Resources
Commission, Raleighl N. C., in 1962 states that certain industrial
wastes are affecting the flavor of fishes to such a degree that the
fishermen willinbt take these fish for human consumption. Fish popu-
lations in the Piedmont area of Neuse River are now practically re-
duced to the hardier species such as catfish and suckers. The General
Assembly of North Carolina created the North Carolina State Stream
Sanitation Committee on April 6, 1951, to protect the Statq's water
supplies, from the standpoint of health, recreation, fishing, agricul-
ture, industry, and animal life. Although some progress has been
made in abating pollution since initial pollution studies by this
Committee began in 1954, continued growth in these areas requires an
abundance of water of a quality satisfactory for both industrial and
domestic consumption. The major sources of pollution in the basin
come from the Durham and Raleigh areas, and according to the Committee
Pollution Survey Report, dated 1959, the total pollution load of the
Neuse River basin has a domestic population equivalent in excess of
l941,000 before treatment while serving a total population of approxi-
mately 300,000. This indicates that approximately 40 percent of the
basin pollution population equivalent is industrial warte.
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48. existing treatment works. According to the N. C. State
Stress Sanitation Committee's Pollution Survey Report, dated 1959,
there are 88 significant sources of pollution within the Neuse River
basin Seven of these are quarries where stone-washing operations
result in a highly turbid waste, relatively free from organic matter.
Six of these quarries provide treatment for this waste in the form
of settling ponds. Of the remaining 81 sources of pollution(largely
organic in character), 37 provide no type of treatment; 19 provide
secondary-type treatment, with an overall reduction in pollution of
77 percent; while 25 provide primary-type treatment, with an overall
reduction of only 18 percent. The overall reduction in pollution,
resulting from all treatment in the basin, is but 26 percent. The
type of treatment varies from the well-operated sand-filter system
that removes up to 90 percent or more of the population equivalent,
to the grease trap that removes only a token amount.

49. Stream-quality objectives. The State Stream Sanitation
Committee has established criteria for classifying streams according
to best usages of water and quality and purity requirements to meet
Public Health Service standards. Under this program the streams are
to be brought to the required standards by additional treatment works
within a reasonable length of time.

50. Need for increased streamflow. There is a definite move-
ment of the population from the rural areas of the Neuse River basin
to the urban areas. This is indicated by the steady growth of the
towns and cities and the decrease in the number of farms. Industrial
development of the basin is expected to continue at an increasing
rate. This development will increase the volume of waste discharged
into the streams, while simultaneously increasing the need. To main-
tain present water quality, additional treatment plants will have to
be provided at a rate commensurate with the population and industrial
growth. Even with the most efficient treatment plants operating at
near 90 percent efficiency, there will still be a growing amount of
pollution entering the streams of the basin as the industrial devel.
opment increases. This is particularly true where there is growth
of textile, chemical, and woodpulp industries. The effluent of these
industries is very difficult to treat, and it is practically impossi-
ble to remove all objectionable materials. Unless means are provided
to increase minimum streamflows, these residual wastes could make the
maintenance of high water-quality standards very difficult.

HYIROEZCTRIC POWER EEDS

51. The power needs of the basin are met principally by steam-
electric generating plants. A small amount of power is generated by
a few small hydroelectric plants. A 1,500-kllowatt hydroelectric
plant at Lake Michie is the largest hydroelectric plant in the basin.
The power doman is growing steadily in the Neuse River basin, as
elsewhere. Any additional hydropower which could be generated eco-
nomically in competition with modern steam-electric powerplants could
be used to assist in supplying the demand. However, the conditions
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of streamflow and head for generating hydroelectric power in this
basin are unfavorable in comparison with neighboring basins which
have their headwaters in the mountains. No very appreciable amount
of future power requirements could be met by hydroelectric plants
in this basin. The possibility of developing a small amount of
hydroelectric power is discussed in later paragraphs.

NAVIGATION NEEDS

52. An existing 12-foot-depth Federal navigation channel pro-
vides access between New Bern and the Atlantic Intracoastal Waterway
at the mouth of the Neuse River. This channel is used for commercial
navigation. Above New Bern, there are minor authorized shallow-draft
channels for 3- to 4-foot depth to Smithfield. on the Neuse and for
4-foot depth to Trenton on the Trent River which are not in active
use for commerce. There is no demonstrated need or justification for
improvement of the Neuse River other than in the locality of New Bern.
Some interest was expressed in 1957 in promoting commercial navigation
to the vicinity of Raleigh. This would require an extensive system
of locks and dams which would require for its justification a very
large commerce. No prospect for large movements of commerce of the
type which would use such a waterway is known of at this time.

FISH AND WILDLIFE NEEDS

53. Stream pollution has had a detrimental effect on fish and
wildlife resources, particularly in the upper reaches of the Neuse
River. Fishing and hunting are carried on most extensively in the
lower reaches of the main stem of the Neuse River, upon its tributar-
ies, and in the various lakes and ponds. The fishery resource con-
sists chiefly of white perch, yellow perch, striped bass, weakfish,
hickory shad, chain pickerel (jack), largemouthed and smallmouthed
bass, warmouth, bream, and other sunfishes, catfish, and suckers.
Wildlife consists of both large and small game, including deer,
squirrel, turkey, quail, dove, and a variety of waterfowl. Construc-
tion of reservoirs would destroy some wildlife habitat and some of
the stream fishery. This would be replaced by a reservoir fishery
which would have much more productivity and utilization. There are
no public game preserves or wildlife refuges presently located in
the basin.

OUTDOOR-RECREATION NEEDS

54. Three small State parks, a number of municipal parks,
approximately 30 small natural lakes, and about the same number of
manmade lakes afford a variety of forms of recreation on a rather
limited scale in proportion to the population. The largest lake in
the watershed is Lake Michie on Flat River in Durham County, which
has an area of approximately 550 acres. Hunting, fishing, and camp-
ing are. the sporting activities generally engaged in along the lower
reaches of the main stem of the Neuse River and along the Trent River.
Conte nt.n.,ra. Creek is one of the most noted fishing creeks in the
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basin. About a quarter of a million people live within easy driving
distance of the proposed Falls reservoir, later considered, and the
ever-increasing population will bring increasing demands for re-
creational facilities. The nearest reservoir with adequate recrea-
tional facilities is the John H. Kerr on the Roanoke River. This
project is located about 50 miles northeast of the Falls project.
There is a definite need for expanded recreational facilities in the
Neuse River basin.

~^ CONSERVATION AND LAND-MANAGEMENT NEEDS

55. Erosion. Erosion within the Neuse River basin varies from
slight to very severe. Areas of shallow soils and subsoils of low
permeability which have been used for cropland are generally severely
eroded. Both sheet and gully-type erosion have been active in the
destruction of former areas of croplands and in substantially reduc-
ing crop and forage yields on land presently being farmed. Effects
of erosion are more evident throughout the upper part of the basin..
Stream channels have been adversely affected by having their carrying
capacities seriously impaired by depositions from eroding uplands.
Erosion-control practices have been effective in controlling excessive
soil losses on some of the cropland, but there are still many areas
that are subject to heavy annual soil losses.

56. Forestation. The watershed of the Neuse River was formerly
heavily forested with virgin stands of hardwoods and pines. Of the
original forest cover, little pine remains, except in the coastal
region, and the supply of hardwoods in commercial quantities has also
been largely exhausted. However, much of this area, which was once
cleared and cultivated, has been allowed to revert to forests; this
second growth consists largely of shortleaf pine. It is estimated
that about 50 percent of the entire basin is forested, although
about 70 percent of it is classed as woodland. The principal species
of timber found are oak, hickory, ash, gum, juniper, cypress, and
several varieties of pine, the shortleaf type predominating.

57. Soil conservation. Improved soil cover and proper land
and forest management are expected to become an economic necessity
in the Neuse River basin, to provide for expanding industrial devel-
opment and as a means of water-resource enhancement. This phase of
development can be achieved through the Soil Conservation Service,
Department of Agriculture, which now has a number of projects under-
way in the basin.

SECTION VIII - SOWUTIONS CONSIDERED

GENERAL

58. The various methods considered to meet the water-conserva-
tion needs of the Neuse River basin include reservoirs to provide
flood control, water supply, low-flow regulation, and recreation;
local protection works by cutoffs and channel improvements for flood
control; flood-plain zoning and evacuation; and combinations thereof.
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SOLUTION OF THE FLOOD PROBLEM

59. Flood control reservoirs. Adequate sites for the develop-
ment of storage of surface water for flood control purposes exist
in sufficient number to provide a large degree of flood protection
throughout the basin. Thirteen reservoir sites have been selected
for study. The sites are distributed generally throughout the basin.
The largest reservoirs, Falls and Wilson Mills, are on the main stem
of Neuse River; the other reservoirs are on tributary streams. The
reservoirs were studied individually and in combination.

60. Local protection works. The survey report under the March 1,
1946, authority, to determine the feasibility of providing local flood
protection between Smithfield and 'the Wayne County line, N; C., was
partly completed at the time this basin-wide study was undertaken.
The first study: considered has been incorporated into this report.
The Smithfield to Wayne County line studies were concerned with that
portion of the Neuse River main stem which is essentially that desig-
nated as Reach 4 in the flood-damage studies for this report. (see
pl. III-1). Channel improvement, clearing and snagging, and a levee
system were considered in the Smithfield to Wayne County line survey
report studies. These measures would reduce local flood damages in
the reach. The need for these measures, however, would be eliminated
by the use of reservoir projects proposed upstream from the reach.
The proposed Falls reservoir project alone would reduce flood damages
in Reach 4 by about 65 percent. The Falls and Wilson Mills reservoir-
projects in combination would provide substantially complete flood
protection to Reach 4. The reservoir projects would also provide
for other water-resource needs, such as water supply, water-quality
control, and recreation. Therefore, local protection for the Smith-
fieid-Wayne County reach is not included in the plan of improvement.
Local protection works, such as cutoffs and clearing and other channel
improvements, were considered for development of the Trent River and
tributaries. Minor clearing and snagging was found to be the only
type of improvement economically justifiable. This can be considered
for accomplishment expeditiously under special continuing authorities
provided by Congress.

61. Flood-plain zoning and evacuation. A reduction in flood
damages could be accomplished by completely redistricting the use
of the flood plains or evacuating the flood plains entirely. Neither
of these solutions is considered practical in view of the highly de-
veloped economy based on installations presently located within the
flood plains. Complete restriction of further development in highly
developed flood plains is considered impractical because such zoning
would in no way provide protection for those installations and
communities now subject to flood damages. Flood-zone regulation for
undeveloped flood plains would certainly be a practical means to
lessen future potential flood damages. Flood-resistant construction
may also be a solution to eliminate future flood damages, if the
cost is not prohibitive.
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SOLUTION TO THE WATER-SUPPLY PROBLEM
62. General. Possible solutions for the water-supply problems

are the development of ground-water supplies, diversion from adjacent
watersheds, and storage of surface water in reservoirs.

63. Ground water. Ground-water yields are relatively abundant
in the Coastal Plain portion of the Neuse River basin. Most ground-
water supplies are obtained from wells which, if properly located and
constructed, provide a dependable and economical source of water.
The amount and availability of ground water depends upon a number of
geologic factors, such as type of rock, the way the grains are held
together, and the way the rocks are fractured. In the Piedmont area,
the rocks are close to the surface, and wells average about 40 feet
in depth and yield 25 to 50 gallons per minute. In the Coastal Plain
province, good wells may have a depth of as "much as 300 to 500 feet
and yield 50 to 500 gallons per minute. Near the coast, a limiting
factor in development of ground water is the encroachment of salt
water into heavily pumped wells. Although there is more ground water
available than surface water in the Neuse River basin, ground-water
supplies cannot be depended upon to yield very large amounts in short
periods of time, and wells would have to be spaced so that they would
not interfere with the yields of other wells. Therefore, very large,
concentrated uses require a surface-water supply.

64. Surface water. The conservation of the surface-water re-
source is considered to be the most economical means of increasing
the dependable water supply in the basin, particularly for a long-
range plan of development. A dependable supply of water can be made
available through the development of the multiple-purpose reservoir-
storage plan, the details of which are presented later in this report.
The plan will include reservoir storage for water-quality control as
well as water supply.

65. Diversion from other watersheds. Due to the urgent need for
water supplies in the neighboring Cape rear basin, it is unlikely that
a significant amount of water could be diverted from that basin. The
Tar River basin, adjacent to the eastern side of the Neuse River basin,
may be developed at some future date, but increasing demands will prob-
ably absorb all available water in that area. Large-scale diversion
from other watersheds is not considered to be needed or practicable as
a means for obtaining additional water supply in the Neuse River basin.

WATER-QUALITY CONTROL

66. General. The reduction of pollution in rivers and streams
may be accomplished by two practical methods - the treatment of wastes
at their source and improved dilution of the discharged wastes through
regulation of streamflow.

67. Treatment at source. The treatment of wastes at their
source is essential in the reduction of pollution. Requirements
governing waste treatment are the responsibility of the State of
North Carolina and local agencies. The quality of water in the streams
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of the Neuse River basin is expected to be improved appreciably in
the next few years as a result of the pollution-abatement program
now underway by the N. C. State Stream Sanitation Committee. Present
technology permits a high degree of treatment of domestic sewage and
some industrial wastes. Further retreatment of industrial wastes to
virtually eliminate residual pollutants would be extremely expensive
at the present time. Certain colored wastes and persistent chemicals
from industrial plants are not susceptible to existing or foreseeable
practical methods of treatment. As industrial development continues
throughout the basin, these residual wastes in the stream will continue
to build up. Whether pollution abatement can progress rapidly enough
to offset the increases in residual wastes is a problem worthy of much
consideration.

68. Dilution. Dilution is a practical method of controlling
residual wastes in streams. The plan of water-resource development
of the Neuse River basin includes storage of surface water for water-
quality control which will provide adequate streamflow to effect a
reasonable amount of dilution. The key to a high degree of water-
quality control in the basin is considered to be complete secondary
treatment at all pollution sources and-adequate dilution of residual
wastes.

SOLUTION TO OTHER PROBLEMS

69. Recreation. The construction of surface-water storage
reservoirs at strategic points throughout the basin would provide the
necessary facilities for fishing, bathing, camping, boating, and other
water-related recreational activities. The proximity of the Falls
and Wilson Mills reservoir sites to the major population centers of
the basin enhances the recreational potential of'these projects.

70. Fish and wildlife. Fish and wildlife problems can be
solved by the creation of new fisheries, increased utilization of
existing fisheries, and conservation and improvement of wildlife
habitat. The reduction of pollution and the increases in low flow
provided by the proposed reservoirs would improve existing fisheries
and would create additional areas suitable for fisheries development.
Reservoirs could be stocked with suitable varieties of fish, and the
reservoirs themselves would have only minor detrimental effects on
the existing wildlife resources. Losses to the wildlife habitat due
to reservoir construction could be mitigated by more extensive and
better management practices in other areas in the basin.

71. Hydroelectric power. The generation of hydroelectric power
in substantial quantities in the Neuse River basin is believed not
feasible, for the reasons stated in paragraph 51. In initial studies
for this report, a plan of development with power as the major purpose
was studied at the Falls site in cooperation with the Federal Power
Commission Regional Office in Atlanta, Georgia. That plan required a
much higher pool elevation than the adopted plan, and involved major
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reservoir relocation costs. It was found that power as a major pur-
pose is not warranted at the Falls site and that power should not be
included except for a possible small powerplant to operate in con-
junction with release of water incidental to other purposes.

72. Soil consecration. The solution to the soil-condervation
problem is land-treatment measures, such as reforestation, contour
plowing, strip planting of row crops, and terracing. As stated pre-
viously, reforestation and soil-conservation problems are being in-
vestigated in the Neuse River basin by the Department of Agriculture
under continuous long-range programs. Any soil-conservation measures
adopted as a result of these programs will be supplementary to, and
have no adverse effect on, other proposals covered by this report.

SECTION IX - GENERAL PLAN OF DEVELOPMENT

DESCRIPTION OF PLAN

73. General. The general plan of water-resource development in
the Neuse River basin is designed to meet the long-term water-resource
needs for the next 100 years. This plan is proposed as a guide for
the efficient development and conservation of the water resources.
Storage in reservoirs would be impounded by two relatively large dams
on the main stem of the Neuse River, and smaller dams on the tributar-
ies. The general plan would afford a high degree of flood control;
water supply for the projected expansion of municipal and industrial
users; water for additional irrigation; increased flow for water-
quality control; and water and related land areas for recreation,
fish, and wildlife. It is expected that land-treatment measures
will be installed which will supplement the plan.

74. Reservoir projects included in the plan. The principal
features of reservoirs included in the general plan are described in
the following paragraphs. The locations of the damsites are shown
on plate 1. Initial and ultimate storage capacities and surface
areas for these reservoir projects are shown in table 9.

a. Falls reservoir. Falls reservoir is the largest of
the reservoirs studied and would be formed by the construction of
a dam across the Neuse River, about 1 mile above the village of
Falls, N. C. This project is described in detail in section X.

b. Wilson Mills reservoir. This reservoir would be
formed by the construction of a dam across the Neuse River, about
2 miles northeast of the village of Wilson Mills and about 3 miles
upstream from the Southern Railway bridge. The drainage area at
the site is 1,170 square miles. The dam would control the flow of
the 410 square miles of drainage area below Falls. The dam would
have a length of approximately 3,980 feet at its top and a maximum
height of about 81 feet. High discharges would be released through
a 200-foot spillway controlled by five 40-foot by 36-foot tainter
gates. Low-flow releases would be controlled by a 6-foot-diameter
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conduit through the dam. The reservoir would have a flood-control-
storage capacity of 131,000 acre-feet and a conservation storage of
50,000 acre-feet at time of initial construction.

c. Bsaultown reservoir. The reservoir would be formed
by construction of a dam across Little River in Johnston County,
about 2 miles northwest of Kenly, N. C. This would be a multiple-
purpose project, providing reservoir storage for fild control,
water supply, and irrigation. The drainage area above the dam
would be 187 square miles. The dam would be constructed of a rolled
earthfill and would have an ungated. spillway adjacent to the struc-
ture. The dam would be approximatley 10,500 feet long and would
have a maxim height of 50 feet.

d. Little Buffalo reservoir. The reservoir would be
formed by the construction of a dam across Little Buffalo Creek in
Johnston County, about 1 mile north of Kenly, N. C. This would be
a multiple-purpose project, providing reservoir storage for flood
control and irrigation. The drainage area above the dam would be
22 square miles. The dam would be constructed of a rolled earthfill
and would have an ungated spillway adjacent to the structure. The
dam would be approximately 3,600 feet long and would have a maximum
height of 45 feet.

e. Bakers Mill reservoir. The reservoir would be formed
by construction of a dam across Little River in Johnston County,
about 1 mile northeast of Princeton, N. C, This would be a miultiple-
purpose project, providing reservoir storage for flood control, water
supply, water-quality control, and irrigation. The drainage area
above the dam would be 261 square miles. This project would control
the 52 square miles below Beulahtown and Little Buffalo dams, and
above Bakers Mill dam, The dam would be constructed of a rolled
earthfill and would have an ungated spillway adjacent to the struc-
ture* The dam would be approximately 4,400 feet long and would have
a maximum height of 53 feet.

f. Buckhorn reservoir. The reservoir would be formed by
construction of a dam across Contentnea Creek in Wilson County,
about 12 miles west of Wilson, N. C., and immediately west of State
Highway 581. This would be a multiple-purpose project, providing
reservoir storage for flood control, water supply, water-quality
control, and irrigation. The drainage area above the dam would be
153 square miles. The dam would be constructed of a rolled earthfill
and would have an ungated spillway adjacent to the structure. The
dam would be approximately 3,600 feet long and would have a maximum
height of 60 feet.

g. Wiggins Mill reservoir. The reservoir would be formed
by construction of a dam just east of Wilson, N. C., on Contentnea
Creek and immediately upstream from an existing low concrete dam.
This would be a multiple-purpose project, providing reservoir storage
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for flood control, water supply, and irrigation. The drainage area
above the dam would be 223 square miles. This project would be lo-
cated downstream from the Buckhorn dam and would control the 70 square
miles between the two dans. The dam would be constructed of a rolled
earthfill and would have an ungated spillway adjacent to the structure.
The dam would be approximately 9,800 feet long and would have a maximum
height of 41 feet.

h. Stantonsburg reservoir. The reservoir would be formed
by the construction of a dam across Toisnot Swamp, a tributary to
Contentnea Creek, in Wilson County, about 1 mile northeast of
Stantonsburg, N. C. This would be a multiple-purpose project, pro-
viding reservoir storage for flood control, water supply, and irriga-
tion. The drainage area above the dam would be 105 square miles.
The dam would be constructed of a rolled earthfill and would have an
ungated spillway adjacent to the structure. The dam would be approxi-
mately 4800 feet long and would have a maximum height of 33 feet.

i. Black Creek reservoir. The reservoir would be formed
by the construction of a dam across Black Creek, a tributary to Con-
tentnea Creek, in Wilson County, about 7 miles west of Stantonsburg,
N. C., and about 7 miles south of Wilson, N. C. This would be a
multiple-purpose project, providing reservoir storage for flood con-
trol and irrigation. The drainage area above the dam would be 40
square miles. The dam would be constructed of a rolled earthfill
and would have an ungated spillway adjacent to the structure. The
dam would be approximately 2,600 feet long and would have a maximum
height of 34 feet.

J. Great Swamp reservoir. The reservoir would be formed
by the construction of a dam across Great Swamp, a tributary to Black
Creek, in Wilson County, about 7 miles west of Stantonsburg, N. C.,
and about 5 miles north of Fremont, N. C. This would be a multiple-
purpose project, providing reservoir storage for flood control and
irrigation. The drainage area above the dam would be 37 square miles.
The dam would be constructed of a rolled earthfill and would have an
ungated spillway adjacent to the structure. The dam would be approxi-
mately %300 feet long and would have a maximum height of 39 feet.

k. Aycock Swamp reservoir. The reservoir would be formed
by the construction of a dam across Aycock Swamp, a tributary to Black
Creek, in Wilson County, about 5 miles southwest of Stantonsburg, N. C.,
and about 5 miles northeast of Fremont, N. C. This would be a multiple-
purpose project, providing reservoir storage for flood control and
irrigation. The drainage area above the dam would be 11 square miles.
The dam would be constructed of a rolled earthfill and would have an
ungated spillway adjacent to the structure. The dam would be approxi-
mately 1,900 feet long and would have a maximum height of 36 feet.

1. Hillsboro reservoir. The reservoir would be formed by
the construction of a dam across Eno River in Durham County, about
3 miles north of Durham, N. C. This would be a multiple-purpose
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project, providing reservoir storage for flood control, water supply,
water-quality control and irrigation. The drainage area above the
dam would be 125 square miles. The dam would be constructed of a
rolled earthfill and would have an ungated spillway adjacent to the
structure. The dam would be approximately 6400 feet long and would
have a maxilm height of 136 feet.

m. Orange reservoir. The reservoir would be formed by
the construction of a dam across Little River in Durham County, about
8 miles north of Durham, N. C. This would be a multiple-purpose pro-
ject, providing reservoir storage for flood control, water-quality
control, and irrigation. The drainage area above the dam would be
85 square miles. The dam would be constructed of a rolled earthfill
and would have an ungated spillway adjacent to the structure. The
dam would be approximately 1,700 feet long and would have a maximum
height of 107 feet.
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TAIBE 9

Pertinent data relativ to the general olanof reservcir ceveloaent in the
BSuse River binp. N. C. "sr;-oir data)

Storage capacity (in acr-feet) Surface area (in acres)
'-''tro e vio ".At aaxm Top of TO of comratic ool

ame of reservoir project Gross pool food c-Gross~a~J~a~f~f~fpool ~flood Cof--
_--_-.._...TntalllbTT mt)l vI Tn~t.1iny i . ..l-t4 r~1 Tn4t«nl +TT+.'I

P11m 243,000 191,000 165,000 217,000 408,000 732,000 23200 11,800 U4,000
iln Mills 131,000 116,000 70,000 85,000 201,000 352,000 8,100 4,100 A 800

B ulahtoa 60,000 40,000 21,000 41,000 81,000 224,000 5,900 2,300 3,700
BaLr Mil 17,000 17,000 19,000 19,000 6,000 64,000 3,100 1,900 1.900
lttle Buffalo 7,000 7000 6,000 6,000 13,000 20,000 1,100 700700

bakhborn 49,000 49,000 70,000 70,000 119,000 155,000 6,000 4,000 4,000
Wiggn M ll22,000 12,000 13,000 23,000 35,000 54,000 ,400 2,100 3,100
«stasmlbWg 34,000 23,000 14,000 25,000 48,000 67,000 5,600 2,100 3,100

MAast bmwl ia1,oo000o 12,000 I ,§,000 6,000 18,000 28,000 2,300 900 900
1mck re3k 13,000 13,000 4,000 4,000 17,000 26,000 2,300 600 600

Ayeok * mp 4,000 4,000 3,000 3,000 7,000 9,000 800 300 300

iRIboro 40,000 40,000 83,000 83,000 123,000 U9,000 4,200 3,000 3,000
orange 27,000 27.000 30,000 30.000 57,000 75,000 26 1,200 120

Total 551,000 612,000 1,163,000 1,855,000 69,500 41,300

2icl/d srtaehfr iter suppl, vatna-tmltty cetrol, irrigation, and sedientation.

(0ba'3

9.869604064

Table: TABLE 9 Pertinent data relative to the general plan of reservoir development in the Neuse River basin, N. C. (reservoir data)
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75. Other improvements included in the plan. A system of res-
ervoir projects consisting of selected projects described above would
constitute the basic core of water-resource development in the Neuse
River basin. In addition to the system of reservoirs, other measures
would be necessary to obtain a high degree of water-resource conser-
vation required for the full development of the economic potential of
the basin. These additional measures include the following.

a. Local flood-protection works. Projects similar to those
approved for Core Creek and Swift reek, providing local flood control
by means of channel improvements, are expected to be initiated in the
basin, where warranted and approved under applicable public laws, as
specific needs arise in the future. Such projects would be initiated
in those areas where flood protection cannot be achieved practically
or economically by the reservoir projects of the general plan.

b. Small watershed-management and treatment programs.
These programs, initiated under Public Law 566, should be developed
as rapidly as the needs dictate. These programs, consisting of land-
treatment measures, soil-conservation management, flood-detention
reservoirs, and other local watershed-improvement measures, would pro-
vide needed upstream water- and land-conservation improvements. This
program would be complementary to the overall basin plan and should
be integrated therein so as to increase the effectiveness of other
projects in the basin.

c. Additional sewage-treatment works. The low-flow-aug-
mentation features of the multiple-purpose reservoirs can provide
a high degree of water-quality control as a supplement to adequate
sewage-treatment measures.

EFFECTS OF THE GENERAL PLAN

76. Operation of the plan. The reservoir system would operate
under a regulation plan designed to obtain the maximum water supply
consistent with the most advantageous operation for project needs.
Release schedules would be established to maintain needed minimum
flows and yet maintain reservoir levels as stable as possible so as
to contribute to a high degree of utilization of the reservoirs for
recreation. The flood control operation of the system would be based
on minimizing the flood damages.

77. Flood control effects of the plan. The reservoirs included
in the plan would control about 36 percent of the drainage area of the
basin. Channel-improvement projects such as those on Core Creek and
Swift Creek would suffice on streams withcAt reservoir control. The
ultimate flood control storage, amounting to 551,000 acre-feet, in-
cluded in the general plan of development would be sufficient to con-
trol the runoff from the maximum flood of record above structures.
.Approximately 88 percent of the average annual flood damages in the
flood-plain areas in the scope of the study would be expected to be
eliminated. Flood peaks and stages caused by major flood events would
be expected to be reduced in the order shown in table 10.
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TABLE 10

Flood control effects of general plan of reservoir development,
Neuse River basin, N. C.

(100-yecr-frequency flood event)
Index stations

Item Smithfield Goldsboro Kinston Hookerton

Zero-damage stage,
feet 17.0 16.2 14.6 13.0

Unregulated:

Peak discharge,
c.f.s. 34,000 39,500 39,500 19,800

Peak stage, feet 29.6 27.4 24.7 24.2

Reservoir regulated:

Peak discharge,
c.f.s. 5,600 21,000 18,000 9,300

,Peak stage, feet 14.3 23.7 19.6 17.6

Stage reduction, feet 15.3 3.7 5.1 6.6

78. Water-supplystorage. The general plan of development for
the basin includes 312,000 acre-feet of water-supply storage. This
storage would be provided ultimately in several of the 13 reservoirs,
and would be expected to satisfy most of the water-supply needs for
municipal, industrial, and agricultural purposes of the basin for the
next 100 years.

79. Low-flow augmentation. A total of 197,000 acre-feet of
storage is included in the general reservoir-development plan for
pollution abatement throughout the basin. This water-quality-control
feature will assure increased minimum flows downstream from the reser-
voirs, which in turn will provide significant increases in the water
quality of the streams. The increasing demands for water supplies,
brought about by rapid population growth and industrial expansion,
will result in the attendant demand for more and more sewage-treatment
measures. There are no known completely effective methods of treating
waste products which would be economically practicable. Dilution of
stream pollutants would provide a means to control the margin of
stream pollution that cannot be controlled at the source.

80. Recreational opportunities provided. The general plan of
reservoir development in the Nmese River basin will provide a total
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of 41,300 acres of water area which can be developed for recreational
purposes.

BENEFITS FROM THE GENERAL RESERVOIR PLAN

81. General. Benefits that would accrue from the general plan
of development result from flood control, provisions for water-supply
storage, water-quality improvement, provision of recreational facili-
ties, and fish and wildlife conservation measures. Benefits for each
project were discounted to present worth and were distributed over
the 100-year evaluation period in an equivalent annual series. Except
for the Falls project, the benefits other than flood control are not
firm, but would depend on growth of needs. A summary of project
benefits is given in table 11.

82. Flood control benefits. Flood control benefits result from
the reduction of flood damages and the enhancement of flood-plain
lands due to the protection afforded by the plan of improvement.
Flood-damage-reduction benefits were determined as the difference
between the estimated average annual damages with and without the
projects. Land-enhancement benefits, expressed in average annual
values, were based on the projected changes in flood-plain utiliza-
tion resulting in higher type uses. The agricultural-enhancement
benefits were determined as the difference in net returns from pro-
tected and unprotected agricultural lands. The flood control benefits
were adjusted to reflect normal development of the area in the absence
of the projects. The total average annual flood control benefits
credited to the general plan of reservoir development are estimated
to be $1,854,000.

83. Water-supply benefits. The plan would provide for immediate
and future water-supply storage for municipal, industrial, and agri-
cultural water uses. Water-supply benefits were estimated as the cost
of providing water supply by the most economical alternative method.
The total average annual water-supply benefits, from data supplied by
the United States Public Health Service, are estimated to be $900,000,
of which 36 percent would be municipal and industrial water-supply
benefits, 14 percent would be irrigation benefits, and the remainder
would include water-quality-control benefits. The benefits at Falls,
$307,000, could be realized immediately, but the benefits for the
other projects would depend largely on growth of needs.

.-84. Water-quality-control benefits. The low-flow augmentation
afforded by the general reservoir plan will dilute wastes, thus im-
proving the quality of water in the streams affected. In accordance
with Public Law 87-88, 87th Congress, July 20, 1961, the estimated
benefit produced is considered to be the benefit from water-quality
improvement after adequate treatment is provided at the source by
local. interests. The water-quality-control benefit from the general
reservoir plan, as estimated from data supplied by the United States
Public Health Service, is included in the low-flow-augmentation bene-
fits shown in table 11.
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85. Recreation benefits. Recreation benefits are expected to
accrue from the proposed water-resources-development plan in two
categories of recreational activities: general recreation and fishing.
The average annual recreation benefits attributable to the proposed
projects are estimated to be $4,134,000. These benefits were based
on estimates of projected annual attendance and use of recreational
facilities provided.

86. Other benefits. There are certain intangible benefits, not
subject to direct monetary evaluations, which would be realized in
addition to the previously evaluated benefits attributable to the
water-resources-development plan for the Neuse River basin. The
flood control provided by the plan would help to prevent loss of
human life. Flash floods which occur in the upper reaches of the
basin, often with little or no warning, would be retarded and con-
siderably reduced in magnitude by the proposed reservoirs. The rela-
tively abundant supply of water in the Neuse River basin should be a
major factor in promoting expansion of industry, particularly with
controlled water supplies. Other factors, such as adequate labor
supply, climate, and a wide variety of available sites, provide
strong stimulation for continuing industrial growth. Improved water
quality, in additionto its monetary value, would provide an overall
improvement in general sanitation and improve the appearance of the
streams. Land-treatment measures, as well as the reservoirs them-
selves, would reduce the sediment load of the streams and would aid
in channel stabilization. Additional benefits to the basin would
result from the recreational facilities provided under the plan.
Sporting-goods stores, motels, restaurants, concession stands, bait
suppliers, and many other commercial activities would develop to sup-
port the recreational activities of both the resident and non-resident
population; however, these benefits would be secondary and have not
been evaluated. Benefits such as the general welfare, economy, and
security of the people in the Neuse River basin cannot be predeter-
mined nor evaluated in monetary terms.
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TABLE 11

Summary of average annual benefits from the general plan of reservoir development,
Neuse River basin, N. C.

(100-year evaluation period - 1963 price level)
Water-supply benefits . Fish and

Flood Low-flow General wildlife
control Water augmen- recreation enhance- Total

Project benefits supply tation irrigation Subtotal benefits meant benefits

Falls $ 564,000 $112 ,000$195,000 $307,000 $1,690000,00 0$1 000 $2,732,000
Wilson Mills 400,000 140,000 $ 4,000 144,000 368,000 19,000 933,000
Beulahtown 239,000 24,000 24,000 74, 000 44,000 381,000
Bakers Mill 70,000 12,000 14,000) 10,000 36,000 70,000 27,000 203,000
Little Buffalo 20,000 10,000 10,000 30,000 12,000 72,000
Bukhorn 151,000 60,000 42,000 20,000 122,000 452,000 40,000 765,000
Wiggins Mill 80,000 10,000 8,000 18,000 225,000 30,000 353,000
Stantonsburg 99,000 16,000 16,000 200,000 30,000 345,000
Great Swamp 25,000 8,000 8,000 95,000 20,000 148,000
Black Creek 28,000 4,000 4,000 -80,000 15,000 127,000
Aycock Swamp 8,000 5,000 5,000 30,000 5,000 48,000

Hillsboro 100,000 130,000 20,000 4,000 154,000 276,000oo 25,000 555,000
Orange 70,000 ___ 40,000 12,000 52,00 0,000 16,000 228000

Total $1,854,000 $324,000 $451,000 $125,000 $900,000 $3,680,000 $454,000 6,888,000

Includes water-quality-control benefits

a

9.869604064

Table: TABLE 11 Summary of average annual benefits from the general plan of reservoir development, Neuse River basin, N. C. (100-year evaluation period - 1963 price level)
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ESTIMATE OF COSTS OF THE G RAL RESERVOIR PLAN

87. Estimated construction costs of reservoirs. The total esti-
mated first cost of the reservoir plan is 74,050w,00 at 193 price
levels. Construction costs are sumnrized in table 12.

88. Estimated investment for reservoirs. The total estimated
investment cost for the plan is $77420,000 at 1963 price levels.
The investment costs are also summarized in table 12.

89. Estimated annual charges for reservoirs. The total esti-
mated annual charge for the plan is $3,155,000 at 1963 price levels.
Annual charges are shown in table 12.
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TABU 12

*orf efti cota of *eeeroltlh of reervLr dev t. S River baMn.n. C.
I O -

-'Mliwti d C t- --C6_a le

Yilaon Brulab- Littl'e igglastantcws Great Bla iyck 1 Total

1. Oc atrmctf o cost a

a. Total first coet $18,60 $ 9,80 $6,200 $6,60C ,100 $,500 $6,700 $5,100 1,80 0 1,500 S 550 $8,100 $3,500,74,050
2. I tmt oost:

. Interest during constructice 80 200 20 U0 200 150 20 10 250 5 2,470
b. Total lvestnt osta $19 $10,2 $6,400 $6,S $1,120 U,640 -6,900 05,250 1, $1,52 $ 56 ,350$3,550 76,520
a. Defrwd cmotructioa ot1,20o 1,0
4. Preset worth of futureadditi3a9
*. Ttal oaoio Iest t $0, $10 $6,400 6, $1,120 $4,640 $6,900 S5,250 $183 $1,520 $ 560 $8,350 $3,550 77

3.T
a.htrw t an istaS t $ 582 306$ 195 20 S 34 S U1$210 $ 160 S 56$ $ 17 $ 254 $ 106 2,316
b. Aortilatioa of ifvestat

(100 rz.) 32 1 11 2I1 2 8 12 9 3 3 1 4 6 129
. Operation 9ad MBatnao 100 6 30 6 25 30 35 10 8 5 40 20 399

d. Majr re.paoat 20 1 5 1 4 5 5 1 10 3 72
*. Zarrm ost of fttre additions 18 27
f. Zaelo cto·f lae 70 2 20 5 15 20 15 6 6 2 2 6 212
g. Total amlo aol abar 822 $ 2 261 26 $ 4S8 $ 193 $ 277 $ 224 $ 77 64$ 26 $ 330 $S 143 3,55

4. Total avea.ge mal project
infitaJ (tUb11 $ 2,732 $ 93$ 381 $20$ 72 765 $ 353 $ 345 U $ 127$ 48 555 $ 228 $ 6,S

5. flt-oo ratio 23.3

lPtmr zwretml facilities.
2Bmefit-oot ratios of projects other than aile not hou, u their benefits depend on growth of nmds

9.869604064

Table: TABLE 12 Summary of estimated costs of the general plan of reservoir development, Neuse River basin, N. C. (100-year-evaluation period) (in thousands of dollars - 1963 price level)
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SEQUENTIAL DEVELOPMENT

90. Program formulation. The various reservoir projects were
analyzed singly and in various combinations or programs to determine
the basin-wide effects. This analysis, based on a 100-year-evaluation
period, indicated that all but one of the reservoir projects (Bakers
Mill) shown in table 12 were economically feasible or would become
feasible during the course of the 100-year-study period. Since this
type of program evaluation is based largely on anticipated future
needs for water-resource development in the basin, construction of
all projects indicated to be economically justified would not be
warranted at the present time. The analysis indicates the magnitude
of water-resource needs that may be expected in the basin during the
next century, and that the various reservoir projects studied in con-
bination would provide an economically feasible means of alleviating
these needs. The uncertainties of estimating the timing of the
various types of water-resource needs, and the specific portions of
the basin in which the needs may first become critical, preclude the
establishment of a firm schedule of sequential development for the
entire plan. Periodic review to determine the growth of water-
resource needs in the basin is necessary to finalize the schedule of
project construction.

91. Priority of-construction. The analysis of reservoir proj-
ect effects in the Neuse River basin clearly indicates that the Falls
project is the key project of the long-term water-resource-development
program in the basin and should be the first project provided. This
project alone would prevent about 50 percent of the average annual
flood damage occurring along the main stem of the Neuse River below
the damsite, which is equivalent to preventing about 37 percent of
the average annual flood damages in the flood-plain area studied.
Water-quality-control is particularly needed in the river below the
Falls damsite. This need could be alleviated significantly by the
low-flow-augmentation features of the Falls reservoir project. About
43 percent of the low-flow-augmentation benefits estimated to be de-
rived from the total basin-development program are creditable to the
Falls project.

92. The Falls project would alleviate a critical water-supply
problem in the basin by providing a source for municipal and industrial
water supply for the city of Raleigh. The city of Raleigh has com-
pleted preliminary engineering plans for the construction of intakes
and pipelines to obtain water directly from the Falls reservoir in
the anticipation that a multiple-purpose reservoir will be constructed
soon by the Federal Government, or, if such a project is not built,
a smaller dam could be built at the site by the city. A bond issue
to finance the intakes and pipelines has been approved. In addition
to alleviating these immediate needs, the Falls project would also
provide about 35 percent of the storage capacity of the total program
for municipal, industrial, and agricultural water supply and water-
quality control for the basin. Because of its strategic location
near the major population centers of the basin, it would provide a
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significant resource for much-needed recreational development. No
other single project in the general reservoir plan could achieve
similarly significant results.

93. After analysis had shown that Falls reservoir would satisfy
the most pressing water-resource needs of the basin, and a rigorous
examination had affirmed its economic justification, Falls was selected
for construction as the first unit of the Neuse River development plan.

94. Continued analysis of other potential reservoir projects in
the basin showed that Wilson Mills, Buckhorn, and Beulahtown should
be considered of secondary magnitude in importance. Their inferidr-
ity to the Falls lies in the lack of present urgency for their con-
struction. After continued economic growth in the area, these sites
should be examined in more detail and their feasibility should be
reassessed.

95. The other nine projects will be needed as the basin devel-
opment continues. At this time, it appears unlikely that the nine
projects will be urgently needed for many years. A reappraisal
should be made at the time detailed studies are made of the three
projects discussed in the preceding paragraph.

SECTION X - PLAN OF DEVELOPMENT WARRANTING IMMEDIATE CONSTRCTION

GENERAL

96. When it became apparent that Falls reservoir was the only
project in the plan for which the immediate needs are firmly estab-
lished, a more detailed evaluation was made of that project. Results
of that analysis are presented in this section.

LOCATION

97. The proposed Falls damsite is located on the Neuse River,
in Wake County, about 1 mile above the town of Falls, N. C., and
about 10 miles northeast of the city of Raleigh. The main body of
the reservoir would lie principally in Wake and Durham Counties, but
some of the tributary portions would extend into Granville County.
The general location of the reservoir is shown on plate 1, pnd the
details are on plate 3.

DESCRIPTION OF PROJECT

98. General. A summary of pertinent data for the project is
shown in appendix VII, table VII-1.

99. Description of the dam. The Falls project would have a
concrete and earth dam with an overall length of 1,000 feet and a
maximum height of 83 feet. The 140-foot ogee spillway would have
a crest elevation of 228 feet above mean sea level and would be con-
trolled by three 40-foot by 36-foot tainter gates. Concrete abutment
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sections totalling 300 feet in length connect to each end of the
spillway. A conduit would be provided to discharge the controlled
normal streamflow. The 560-foot earth section Joining the concrete
abutment to the right-bank hillside would have a top width of 30
feet and 3:1 side slopes. The dam would have an impervious core
(10 feet wide at top), a rock toe on the downstream side, and the up-
stream side would be riprapped above elevation 245.0 feet above mean
sea level (see pl. 2). There is a possibility of installing a small
hydroelectric powerplant utilizing the flows released in the water-
quality-control features of the project. It will not be possible to
determine whether the power unit should be installed until details of
the operating conditions are fully known.

100. Description of the reservoir. The full reservoir, top of
the flood control pool, would reach an elevation of 262.7 feet above
mean sea level. At this elevation, approximately 23,200 acres of
land would be inundated, and the gross storage of the reservoir would
amount to 408,000 acre-feet. Land to be purchased in fee is esti-
mated to amount to about 31,500 acres, and installations subject to
relocation within the reservoir area would be affected below elevation
267.7 feet above mean sea level. The reservoir would include 38,000
acre-feet of sediment storage, which would establish the bottom of
the usable pool at elevation 232.5 feet above mean sea level. Stor-
age amounting to 82,000 acre-feet for water-quality control and 45,000
acre-feet for water supply would establish the top of the conservation
pool at elevation 249.0 feet above mean sea level. At the top of the
conservation pool, approximately 11,800 acres of land would be inun-
dated, and the total reservoir storage would amount to 165,000 acre-
feet. Reservoir lands to be cleared are presently estimated as about
10,900 acres. Between elevations 249.0 and 262.7 feet above mean sea
level, 243,000 acre-feet of storage would be available for flood con-
trol. If the general plan of development for the Neuse River basin
is completed as envisioned in this study, storages in Falls reservoir
would be ultimately allocated to 217,000 acre-feet for conservation
and 191,000 acre-feet for flood control. This flexibility would be
possible by shifting some of the Falls reservoir initial flood control
storage to other reservoirs, either upstream or downstream.

ESTIMATE OF COST

101. .stimated construction cost of the Falls project. The
estimated cost of the Falls project presented in this section is
based upon quantity estimates wherein use was made of latest field
surveys, land appraisals, and foundation investigations shown in
appendix II, plate II-1. Cost estimates were based on past experience
and use of 1963 contract prices applied to the estimated quantities.
Costs covering contingencies, engineering and design, and supervision
and administration are included in the above-mentioned estimates. A
detailed cost estimate of the best plan for the Falls reservoir is
given in table VII-2 of appendix VII. The total construction first
cost of the project is estimated to be $18,600,000 and is summarized
in table 13 below.
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102. Estimated investment for Falls project. The estimated
total investment for the Falls project is l9i,W,000 "financial"
and $20,000,000 "economic." The "financial" investment is the initial
investment; the "economic" investment includes the present worth of
future additions for recreation. The interest during construction
was computed using an interest rate of 3 percent per year for one-half
the estimated construction time. The total construction time is esti-
mated to be 3 years.

103. Estimated annual charges for the Falls project-. The total
estimated annual financial charge is $734,000 and the economic charge
is $822,000, based on 1963 price levels. The economic charge includes
the charge for future additions for recreation and a charge for net
loss of the ordinary productivity on land taken for the project.
Annual charges were computed at the current interest rate of 3 percent
and were amortized assuming a 100-year useful project life. Cost sum-
maries are shown in appendix VII to this report.

TABLE 13
Suinary of estimated first costs of Falls project

(in 1963 dollars)

Feature Cost

1. Lands and damages $ 5,713,000
2. Relocations 4,263,000
3. Reservoir and pool preparation 1,962,000
4. Dam and appurtenances 3,131,000
5. Access road 36,000
6. Recreational facilities 1,200,000

7. Buildings, grounds, and utilities 87,000
8. Permanent operating equipment 170,000
9. Engineering and design 651,000

10. Supervision and administration 1,387,000
Total first cost of project $18,600,000

ESTIMATE OF BENEFITS

104. General. Construction of the Falls project would satisfy
the most urgent present-day water-resources needs of the Neuse River
basin. The results of benefit-evaluation studies relative to the
Falls project are discussed in the following paragraphs.
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105. Flood control benefits. Details of the computation of the
flood control benefits to be derived from the Falls project are pre-
sented in appendix III. Tangible flood control benefits from Falls::
reservoir would be flood-damage-reduction benefits and land-enhance-
ment benefits.

a. Flood-damage-reduction benefits. If no flood protection
is provided for the flood plains along the main stem of the Neuse River,
the annual flood damages, estimated to amount to $730,000 under present
conditions of development of the flood plain, are expected to increase,
with normal increase of development in the flood plain, at a uniform
rate during the next 50 years to about $1,124,000. Due to limitations
in very long-range estimating, no further increase is assumed in annual
damages during the second half of the 100-year-evaluation period. The
estimated-average annual flood damages on the main stem throughout the
100-year-evaluation period, averaged by discount methods, are $928,000.
Operation of the Falls project would reduce these damages to $460,000.
(see fig. 3). The flood-damage-reduction benefits are therefore esti-
mated at an average of $468,000 annually. Of these benefits, 66 percent
accrue to agricultural properties and 34 percent to non-agricultural
properties. Details of the methods and procedures used to evaluate
flood damages and flood-damage-reduction benefits are presented in
appendix III.

b. Land-enhancement benefits. Falls reservoir would provide
sufficient reduction to create substantial agricultural land-enchance-
ment benefits, resulting from the stimulation of increased utilization
of flood-plain lands due to reduced flooding. It is estimated that
these land-enhancement benefits would amount to $96,000 annually.
These benefits would be general in nature, distributed throughout the
main-stem area benefited, and would therefore not entail local-coopera-
tion contributions. No benefit is claimed for enhancement of land in
urban areas, since only partial protection would be afforded by Falls
reservoir alone;therefore, changed land uses in urban areas, by reason
of Falls reservoir, are not expected or claimed. Details of the com-
putation and methods used to determine the agricultural land-enhance-
ment benefits are given in appendix III.
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FIGURE 3. FLOOD-DAMAGE-REDUCTION EFFECTS OF THE FALLS RESERVOIR PROJECT




18. Hydroelectric-power benefits. As discussed previously, large-
scale-hydroelectric-power generation was not found warranted at the Falls
site. The possibility exists of a small powerplant to operate with the
release of water for other purposes. It is not considered practicable
to determine at this time what the schedule of such releases would be
and whether the resulting power output would fit the needs of power users
who might purchase the small output. Therefore, no hydroelectric-power
benefits are estimated for the Falls site at this time. The practica-
bility and justification of a small hydroelectric powerplant at Falls
would be a matter to investigate in the detailed planning if the project
were authorized. The Federal Power Commission and the Southeastern Power
Administration would be requested to furnish advice on the benefits and
revenues of such a plant.

109. Recreation benefits.

a. General. The Falls reservoir would provide a facility for
general water-based recreational purposes which would undoubtedly develop
rapidly. The reservoir would be strategically located in relation to
several major population centers. In 1960, about one-quarter of a million
people lived within a 75-mile highway distance of the reservoir site,
and population within this zone is increasing. The reservoir would have
an initial surface area of about 11,800 acres at the top of the conser-
vation pool and an ultimate area of 14,0')0 acres. The water impounded
in the reservoir would be suitable for boating and fishing, and beauti-
ful scenery would be enjoyed from the many access points. Much of the
shoreline could be developed for use as parks, boat harbors, group camps,
and fishing camps. The development of the Falls reservoir boundaries
for public recreation would involve careful planning in cooperation
with appropriate agencies, including the North Carolina Recreation Com-
mission, North Carolina Wildlife Resources Comnission, State Board of -

Conservation and Development, U. S. National Park Service, U. S. Bureau
of Outdoor Recreation, U. S. Forest Service, and U. S. Fish and Wildlife
Service, and with the various counties and municipalities involved.
Recreation benefits from the Falls project were evaluated in two cate-
gories; general recreation, which includes bathing, boating, picnicking,
etc.; and hunting and fishing.

b. General recreation benefits. The U. S. National Park
Service has prepared a report evaluating the general recreation bene-
fits for this report. Their report is included as appendix IX. The
National Park Service estimated the recreation benefits to be
$1,690,000 annually, based upon a 100-year-evaluation period and an
average annual visitation of 3,200,000 persons.

c. Hunting and fishing benefits. The U. S. Fish and Wildlife
Service has prepared a report presenting data for the evaluation of the
hunting and fishing benefits to be derived from the Falls project. A
copy of this report is included as appendix VI. The Fish and Wildlife
Service reports that the Falls project would be beneficial to the fish-
ery aspects'within the reservoir. They emphasized that reservoir water
released to downstream areas be of such quality as to preclude adverse
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effects to the downstream fishery. The Fish and Wildlife Service also
reported that there would be a loss of large game, upland game, and
waterfowl in the project area, due to losses in habitat. They further
suggested partial mitigation of those losses by creation of wildlife-
management areas. Suggestions by the Fish and Wildlife Service for
management, control, and construction of facilities to mitigate wildlife
losses will be given careful consideration in the detailed planning if
the Falls project is authorized. The net fishing and hunting benefits
for the 100-year-evaluation period are estimated at $171,000.

110. Summary of benefits. A summary of the project benefits
creditable to the Falls project, for the 100-year-evaluation period, is
shown in table 14 below.

TABLE 14

Summary of average annual benefits to be derived
from the Falls reservoir project

(1963 price level)

Benefits

1. Flood control

$ 468,oooa. Flood-damai;e-reduction benefits

b. Land-enhancement benefits 96,000

$ 564,oooc. Subtotal

2. Local water supply $ 112,000

3. Low-flow regulation for water-quality control $ 195,000

4. Recreation

a. General recreation

b. Hunting and fishing

$1,690,000
1'71,000

c. Subtotal $1,861,000
5. Total project benefits $2,732,000

ALLOCATION OF COSTS

111. General. Allocations of costs of the multiple-purpose fea-
tures in the Falls project plans, for flood control, local water supply,
low-flow augmentation, and recreation, were made by the separable-cost
remaining-benefits method. Details of the cost allocation are presented
in appendix VII, and a summary is in table 15.
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APPORTIONMENT OF COSTS AMONG INTERESTS

112. General. The division of project costs for the Falls project,
between Federal and non-Federal interests, is summarized in table 15 and
was based on presently applicable laws and regulations governing cost-
sharing practices. These regulations are discussed briefly in the fol-
lowing paragraphs.

TABLE 15

Apportionment of costs for the Falls project

Federal [ Non-Federal- Percent
rPer-___ Per- Total of
Project purposes Cost cent Cost cent cost total cost

Total construction
cost:

Flood control
Local water
supply

Low-flow aug-
mentation,
water-quality
control

Recreation

Specific costs
Joint costs

Total

Annual operation,
maintenance, and
replacement costs:

Flood control

Local water
supply

Low-flow augmen-
tation, water-
quality control

Recreation

Total

11,725,000

2,424,000

1,800,000
1,196,000

17,2145,000

$ 23,000

20,000
67,000

r) 110,000

63.1

13.0

9.7
6.4

$1,455,000 7.8

92.21 $1,455,000

) 19.2

16.7
55.8

91.7

7.8

10,00018.3

11,725,000

1,455,000

2,424,000

1,800,000
1,196,000

$18,600,000

$ 23,000

10,000

20,000
67,000

$ o10,o008.3 $3 120,000

63.1
7.8

13.0

9.7
6.,4

100.0

19.2

8.3

16.7
55.8

100.0,
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TABLE 15--Continued

Apportionment of costs for the Falls project

Federal Non-Federal Percent
Per- Per- Total of

Project purposes Cost cent Cost cent cost total cost

Annual charges:

Flood control $ 410,000 55.9 ; 410,000 55.9
Local water
supply . 58,ooo 7.9 58,000 7.9

Low-flow augmen-
tation, water-
quality control 100,000 13.6 100, 00 13.6

Recreation 166, 000 22.6 166,000 22.6

Total $ 676,.1 8,00072 9 713,000 100.0

113. Apportionment of flood control costs. Costs allocated to flood
control were apportioned in accordance with Section 201 of the Flood
Control Act of 1962 (Public Law 87-874-). Costs allocated to flood con-
trol are considered to be all Federal.

114-. Apportionment of water-supply costs.

a. General. The costs of providing,water-supply storage for
immediate and anticipated -fture use mn'st be apportioned to State or
local non-Federal interests in accordance with the Water Supply Act of
1958 (Title III of Public Law 85-500). All construction, operation and
maintenance, and replacement and interest costs incurred by the Federal
Government and allocated to water supply are to be repaid by the water
v;sers. No interest is required to be char-ed on the investment costs
allocated to :-:.t;re water ;supply until use is initiated, except for the
payment of current interest charges on the unpaid balance after the
interest-free period. The investment allocable to-.fture water supply
is limited to 30 percent of the project cost. All costs for future
water supply, inclUding interest, incurred after the interest-free
period, which shall not exceed 1C years, rmust be repaid within 50. years
after use is initiated.

b. Water supply for the city of Raleigh, N. C. The city of
Ralei:;h is the local agency which has requested that water supply be in-
cluded in the Falls project. Raleiigh has provided satisfactory assurances
of repayment of the allocated co-t. The city is installing an intake in
the reach of Neuse Rirer above the Falls site, and it is expected that
use of the Falls project for water supply wol:ld be-in as soon as the proj-
ect is completed.
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115. Aportionment of water-quality-control costs. The streamflow
augmentation from the Falls reservoir in low-flow periods would improve
the water quality. In accordance with the Federal Water Pollution Con-
trol Act Amendments of 1961 (Public Law 87-88), the cost incurred for
water-quality control may be nonreimbursable if the benefits are wide-
spread. In this case, benefits would accrue along the main stem below
Falls to the mouth and are considered widespread and, therefore, nonre-
imbursable.

116. Apportionment of recreation costs.

a. General recreation costs. Section 4 of the Flood Con-
trol Act of December 22, 1944 (Public Law 534, 78th Cong.), authorizes
construction, operation, and maintenance by the Federal Government of
basic facilities for public use and access for general recreation.
Under this authority the cost allocated to general recreation is ap-
portioned to the Federal Government. However, the State, adjoining
counties, and nearby cities are known to be interested in developing
general recreational areas on the reservoir, utilizing the general
recreational opportunity which the project would afford. It is be-
lieved that a considerable amount of such development will take place
if the project is built, although no definite plans exist for it at
this time.

b. Fish and wildlife costs. The conservation pool included
in the Falls project would provide storage for water supply and low-
flow-augmentation. The fish and wildlife benefits also resulting from
the conservation pool, while substantial, would be generally incidental.
Neither modifications in the project nor the acquisition of lands for
fish and wildlife purposes is proposed for the Falls project at the
present time. The only costs required to obtain net benefits to fish
and wildlife would be those incurred for recreation under authority
of the Flood Control Act of.1944. The State of North Carolina is in-
terested in utilizing the reservoir for fish and wildlife purposes,
and it is believed that substantial non-Federal expenditure will be
made for these purposes if the project is built. The U. S. Fish and
Wildlife Service report finds that the Faals project may produce
fishery benefits of more than local significance. Therefore, no costs
are allocated to non-Federal interests for fish and wildlife purposes.

LOCAL COOPERATION

117. In the preceding paragraphs, the extent to which non-Federal
interests are required to cooperate financially in implementation of
the Falls project has been discussed. The items and amounts of non-
Federal cost are shown in table 15. Repayment of costs allocated to
water supply may be made either by sharing construction costs during
project construction plus annual payments of operation and maintenance
costs and payment of replacement costs when incurred, or by annual pay-
ments fr' the construction costs, including interest during construction
and interest on the unpaid balance plus annual payment for operation
and maintenance and payment of replacement costs when incurred. Rea-
sonable assurance that these obligations for water-supply storages
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will be assumed has been received. This assurance is included as at-
tachment No. 2 to this report. Local interests will be expected to
prevent obstruction and encroachment on the channels downstream of the
reservoir which would interfere with operation of the project. Satis-
factory assurances to that effect, from the State or other responsible
agencies, will be a required item of local cooperation.

COOPERATING AGENCIES

118. General. Federal, State, and municipal agencies were con-
sulted during the investigations and during the preparation of this
report. The Federal agencies most concerned with various phases of
the development plan are as follows.

119. Department of Health, Education. and Welfare. The Public
Health Service, an agency of this Department, is preparing a detailed
report on present and future needs for water supply and water-quality
control in the Neuse River basin. Preliminary data on present and
future water supply and water-quality-control needs, furnished by the
Public Health Service for use in determining the needs to be met by
the Falls reservoir, are tabulated in tables V-1 and V-2 of appendix V.

120. Department of the Interior.

a. The National Park Service. This agency prepared a report
on the general recreation benefits expected from the Falls reservoir
and other reservoirs in the general plan of development. This report
is included as appendix IX.

b. The U. S. Fish and Wildlife'Service. This agency pre-
pared a report on fish and wildlife resources within the Neuse River
basin, and evaluated benefits and damages to fish and wildlife attrib-
utable to the proposed Falls project. This report is included as
appendix VI.

c. The U S. Geological Survey. This agency operates stream-
gaging stations throughout the basin, and furnished streamflow records
and topographic maps which were used during the preparation of this
report.

121. Department of Agriculture. Various agencies of this Depart-
ment cooperated with the Wilmington District by furnishing pertinent
data relative to crop production, average yields, and values,

122. Department of Commerce. The U. S. Weather Bureau, an agency
of this Department, furnished climatological and meteorological data
as well as river stages for various'stations throughout the basin.

123. Federal Power CGmmission. The Regional Engineer of the
Atlanta office of this agency cooperated in investigating the power
potential at the Falls site and other sites in the basin, and furnished
unit-power values used in estimating benefits.
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SBCTIOr XI --S(ABRY AID DISCUMION

124. Flood control. The need for protection of the flood plains
of the Neuse River basin from disastrous floods has long been recognized.
MajOr floods whlch have caused extensive damage in the Neuse River basin
have emphasized the urgent need for flood protection.

125. Water su.l. The Neuse River and tributaries are a potential
source of ample water supply for long-range future needs if the flow in
dry seasons isj augmented by reservoir storage. Very few municipalities
presently get their water from th' Neuse River, so the current supply
for domestic consumption is, on the whole, fairly adequate. The city of
Raleigh needs an additional source of supply, and is planning to utilize
the Neuse River. The use of water for irrigation is developing rapidly
in the Neuse River basin, and it is anticipated that, in the foreseeable
future, irrigation facilities will be a primary and urgent need through-
out the basin.

126. Water-alit control. Pollution of streams in the Neuse River
basin by industrial effluents and domestic sewage is a problem of serious
concern. Treatment alone, by known methods, will not suffice to bring
the streak up to acceptable standards of quality. The amount of water
flowing during dry periods is insufficient to provide adequate dilution.

127. Rereation. The growth of population in the Neuse River basin,
especiallyEn the upper portion of the basin, has increased the need
for additional facilities for public recreation. Facilities for water
sports, flshin, and activities such as picnikingl and sightseeing would
help to meet the needs.

THE SOLUT0ON

128. The eneral lan of develoent. The general plan of water-
resources bdevlopnt presented in this report would solve most of the
long-range water problems in the basin. The immediate needs are for
flood protection, local water supply, low-flow augmentation, and recrea-
tion. Construction of the Falls project would be the most effective
initial step toward fulfilling the immediate needs. Additional reser-
voirs throughout the basin would be phased into the plan to provide so-
lutions to the anticipated future water-conservation needs. This arrange-
ment provides sufficient flexibility in scheduling of the latter projects
to offset any inacuracies that might occur in the projection of antici-
pated needs.

129. Solutic of immediate needs. Approximately 74 percent of
the ebasa alnf damage occurs on the flood plains
of the Neuse River below the Falls damsite. The Falls reservoir is
capable of reducing the flood damages on the flood plains below the
site by about 50 percent, which is equivalent to a reduction of about
37 percent of all basin damage. The Falls reservoir would not afford
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complete protection from large floods in the lower basin; therefore,
urban development on the flood plain would be subject to damages.
Local regulation of the flood plain is needed to discourage further
urban development which might be subject to floods. The greatest
water-quality-control needs occur primarily on the main stem of the
Neuse River. The low-flow augmentation from the Falls project would
assure a dependable minimum flow of 165 cubic feet per second near
Raleigh, N. C., and would provide a significant measure of water-
quality control. Falls reservoir would be a dependable source of
water supply for Raleigh for the long-range future. The immediate
recreation needs for the basin are primarily centered in the more
heavily populated upper basin area. Since the Falls reservoir is
located in this area, the 11,800.acre reservoir would substantially
satisfy the immediate recreation need of the area.

130. Solution of future needs. The Wilson Mills, Buckhorn, and
Beulahtown projects, when constructed later in the general plan of
development, would practically satisfy most of the remaining needs of
the Neuse River basin and would provide a desirable hydrologic plan
around which other reservoirs could be added as needs increase.

131. Related basin programs of other agencies. The watershed
programs of other Federal and State agencies were given consideration
in the general plan of basin development, such as the conservation
programs under the Department of Agriculture and the conservation
plans of the State of North Carolina. The program by the Department
of Agriculture could produce significant water-control effects on the
land itself and on the smaller tributary streams in the Neuse River
basin. These facilities, when provided, would complement the overall
plan and would create additional benefits. Additional programs of
State and Federal agencies responsible for pollution control, recrea-
tion, and fish and wildlife conservation could be developed as sup-
plemental beneficial features to the general plan of development.

132. Additional information. Additional information on recom-
mended and alternative projects, called for in Senate Resolution 148,
85th Congress, adopted January 28. 1958, is contained in attachment
No. 1 to this report.

SECTION XII - CONCLUSIONS

133. The general plan of development presented in this report
is designed to meet the water-resource needs of the basin over a
long-range period. This plan is presented for approval as a general
framework, or guide.

134. The four principal reservoirs, Falls and Wilson Mills on the
4ieuse River, Buckhorn on Contentnea Creek, and Beulahtown on Little
River, would provide the major storage capacity for flood control qnd-
water supply for the Neuse River basin. No significant amount of
storage for these purposes exists at the present time. The releases
from the proposed reservoirs during low- flow periods would, if adequate
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sewage treatment were provided by local interests, afford water-quality
control-which would enhance the use of streams for water supply, fishing,
and recreation. The water areas of the reservoirs would provide excel-
lent recreation areas accessible to the general public.

135. The four main reservoirs would be supplemented by nine smaller
reservoirs which would provide additional flood control, water supply,
water-quality control, and other uses as the needs dictate. It is con-
templated that soil-conservation measures under the Department of Agri-
culture would be extended throughout much of the basin and would be a
benefit to the streams as well as the land.

136. The Falls project is the most important project of the general
plan and is the only project in the plan for which the immediate need
is firmly established. The next projects should follow as the needs de-
velop. Falls reservoir will meet the most immediate and urgent needs
for flood control, water-quality control, water supply for Raleigh, and
recreation, as well as being a source for local municipal water supply
which is needed now. The Falls reservoir project would provide the
foundation upon which the general plan could be efficiently and expe-
ditiously developed, and should be constructed as quickly as possible.

137. The water-resource development of the Neuse River basin
should be continued. A long-range program of development will neces-
sarily require future review and reevaluation to keep it in phase
with the ever-changing economic activities of the basin.

SECTION X1II - RECOMMENDATIONS

138. The District Engineer recommends:

a. That the general plan of development of the Neuse River
basin, as presented herein, be approved as a guide for immediate and
future development of the basin's water resources.

b. That the Falls project on Neuse River in North Carolina
be authorized for construction in the interest of flood control, water
supply, water-quality control, recreation, and other purposes, in gen-
eral accordance with the plans outlined in this report; at an estimated
cost of $18,600,000 for construction and $120,000 annually for opera-
tion, maintenance, and replacements; provided that, before construction
is initiated, local interests agree to:

(1) Prevent encroachment on downstream channels that would
interfere with the operation of the reservoir; and

(2) Pay the United States, in accordance with the Water
Supply Act of 1958, as amended, the entire amount of construction cost
allocated to water supply, presently estimated at $1,455,000, and the
entire amount of operation, maintenance, and replacement costs allocated
to water supply, presently estimated at $10,000 annually, the final
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amounts to be determined after actual costs are known. The net cost
to the United States is estimated at $17,145,000 for construction and
$110,000 annually for operation, maintenance, and replacements.

J. S. GRYGIEL
Colonel, Corps of Engineers
District Engineer
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(First endorsement]

SADtR (31 Dee 63).
SUBJECTv Neuse River Basin, North Carolina; Survey Report
U. S. Army Engr Div, South Atlantic, Atlanta, Ga., 2 January 1964
TOt Chief of Engineers, Department of the Army, Washington, D. C.

Concur in the recommendations of the District Engineer.

s/ A. C. Welling
A. C. WELLING
Major General, USA
Division Engineer
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PLATE 1 NEUSE RIVER, NORTH CAROLINA GENERAL BASIN MAP




PLATE 2 NEUSE RIVER BASIN, NORTH CAROLINA PLAN AND SECTIONS FALLS RESERVOIR DAMSITE




PLATE 3 NEUSE RIVER BASIN, NORTH CAROLINA FALLS RESERVOIR MAP
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

Pr TEACNHTR -VNTH BUILDING
ATLANTA 23. GEORGIA

November 25, 1963
CE-MA-tn

District Engineer
U. S. Army, Corps of Engineers
Wilmington, North Carolina

Dear Sir:

In accordance with our letter of June 19, 1962, we are providing pre-
liminary data relative to proposed reservoir sites and future fish and
wildlife needs in the Neuse River Basin, North Carolina. Our studies
were made in cooperation with the North Carolina Wildlife Resources
Commission and are based on project data transmitted by your letters
of November 5, 1962, and January 9, 1963.
The water development plan you are considering will include all or
combinations of 14 reservoirs located on the Neuse River and tributary
streams for purposes of flood control, power, water supply, low-flow
augmentation and recreation (plate 1). This letter does not constitute
our project report as required by Section 2 of the Fish and Wildlife
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.).
The Bureau's project report will be submitted when sufficient data
are available to permit a detailed evaluation of your final plan.

We have confined our studies to the 10 counties lying primarily in
the basin above New Bern, North Carolina. Information presented herein
does not include consideration of possible project effects on estuarine
or anadromous fishery resources. The importance of quality and quantity
of downstream flows to these resources was mentioned in our report,
dated June 26, 1957. Reliable land-use projections are available only
to the year 1975, therefore, anticipated fish and wildlife habitat is
calculated as a constant beyond this date.

Fishery resources in the basin are composed primarily of warm-water
species such as largemouth bass, other sunfishes, catfishes, carp,
and suckers. Anadromous species such as striped bass and shad are
present seasonally in the lower segments of Neuse River and tributaries.
The stream fishery consists of 8,500 surface acres and small impound-
ments provide an additional 15,000 acres. The United States Soil
Conservation Service has predicted that by 1975 the total surface area
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of small ioundmnts will be 30,200 acres It is estimated that the
total fresh-water fishery habitat available in 1975 will have the pro-
ductive potential to support an estimated 3.4 million man-day of fishing
(table 1).

The construction and operation of any combination of the considered reser-
voirs will increase and diversify fish habitat, although the reservoirs
will contain essentially the same species as do the present habitats.
Effects of individual reservoirs on fishery resources are shown in table 2.
Downstream areas were excluded from consideration, owing to lack of informa-
tion necessary to determine project effects. Consideration should be given
in project planning to the release of water in sufficient quantity and
quality to prevent adverse effects in these areas.

Wildlife resources are comprised of farm and forest game, migratory birds
and fur animals. The flood plains of the Neuse River and tributary streams
contain the most diversified and productive wildlife habitat in the basin.
Present wildlife habitat in the basin consists of 1.90 million acres of
woodland and 1.26 million acres of crop, pasture and other farm lands.
The North Carolina Conservation Needs Committee.4 predicts a reduction
of approximately 30,000 acres in these land-use categories by 1975.
In view of these expected changes, it is estimated that remaining wild-
life habitat will have the productive potential to support 1.88 million
man-days of hunting annually (table 1).
Development of the considered reservoir sites will inundate wildlife
habitat and reduce hunting opportunities. These damages are evaluated
in man-day losses (table 3). The data do not include possible effects
on downstream flood plain wildlife habitat resulting from changes in
overflow regimen.

Our study indicates that considered project development will have the
general effect of increasing and diversifying fishery resources and
decreasing wildlife resources. Future fishing and hunting needs will
meet and surpass the productive potential of the fish and wildlife
habitat (table 1). Therefore, in formulating any water resource develop-
ment plan, we urge that careful and adequate consideration be given to
conservation and development of fish and wildlife resources.

When sufficient project data are available, this Bureau will reevaluate
effects on fish and wildlife resources and make appropriate recommenda-
tions. Your final plan should define anticipated streamflow regulations
and resulting land-use changes to facilitate our studies.

1/ North Carolina Soil and Water Conservation Needs Inventory -- February 1962

71



This ltter hs been reviewed by the Worth Carolina Wildlife Resources
Comision and Departamnt of Conservation and Development. Copies of
their letters of concurrence are attached.

The opportunity to provide you with commte at this hase of your
project planning is appreciated.

Sincerely yours,

Walter A. Gresh
Regional Director

Attachments 2
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TABE 1

FIBSG A TG AS RUATED TO HABITAT POWIAL,
INBZE RIVER BASIS, XFI1VA CAROLINA

(Millions )

9o 1975 2010
' 060

Item' Fihin Huntin FshingHuntingFishinnHuntingisigtmingng
_i__nda n-dayI -da;ys Ma-dnay

Habitat Potentiall/
Without the Project 2.03 1.89 3.40 1.88 3.40 1.88 3.40 1.88

Needs 1. 47 .80 2.00 1.08 3.46 1.86 6.08 3

Surplus or Deficit /2.56$1.09 ..0/.8o -0o6 /.o -2.68 -1.40

i/ Based on available land-use changes projected for 1975.

N

9.869604064

Table: TABLE 1 FISHING AND HUNTING NEEDS AS RELATED TO HABITAT POTENTIAL, NEUSE RIVER BASIN, NORTH CAROLINA
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TAB 2

EsIMDE AVERAG ArNUAL pISHrY VALUES
FR CMIDcaESD RIBSER RIBVOISN1,I , N.C.B

Without the Project 2
With the Project

Reservoirs Acres Ma-days Value/ Acres Mn4da Value

Falls 860 35,600 41,100 10,800 227,300 227,300
Buckhorn 70 3,300 6,000 4,000 45,-00 45,800
Wiggin Mill 90 5,600 11,0000 2,100 41,300 41,300
Bakers Mill 120 5,300 10,600 1,900 37,900 37,900
Beulahtown 30 1,300 1,900 2,250 45,700 45,700
Stantonaburg 40 2,500 4,900 2,100 34,800 34,800
Great Swamp 10 600 800 860 20,500 20,500
Nahunta Swamp 20 500 500 800 20,000 20,000
Black Creek 10 600 600 620 15,200 15,200
Little Buffalo 3 70 70 690 11,800 11,800
Aycock Swamp 6 100 100 300 5,400 5,400
Wilson Mills 780 35,300 35,600 3,200 54,800 54,800
Hillsboro 30 2,000 4,000 2,980 28,700 28,700
Orange ,20 1,00 1200 1, 200 17, 000 17000

_/ Values, based on 50-year project analysis, pertain to reservoirs only and
exclude tailwater areas.

2/ Monetary expressions of noncommercial use of fish and wildlife resources
are based on the "Interim Schedule of Values for Recreational Aspects of
Fish and Wildlife," adopted by the Inter-Agency Committee on Water Resources
on October 18, 1960.
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Table: TABLE 2 ESTIMATED AVERAGE ANNUAL FISHERY VALUES FOR CONSIDERED RESERVOIRS, NEUSE RIVER BASIN, N. C.
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TABLE 3

ESTIMATED AVEIE ANNUAL WILDLIFE LOSES
FOR INDIVIDUAL ESERVOIR SITE

NEUB RIVER BASIN, N. C.i/

i/ Values, based on 50-year project analysis, pertain to inundated
reservoir areas and exclude effects on downstream flood plain
areas.

75

Habitat 1Reservoirs Affected Effort Lost
-- ...______..... _Acres Man-days

Falls 21,300 7,200

Buckhorn 5,800 2,500

Wiggins Mill 4,200 1,100
Bakers Mill 4, 100 1,000

Beulahtown 5,800 1,500

Stantonsburg 5,500 1,000

Great Swamp 2,300 500

Nahunta Swamp 2,200 400

Black Creek 2,200 400

Little Buffalo 1,100 400

Aycbck Swamp 700 200

Wilson Mills 7,600 2,000

Hillsboro 4, 200 2,300
Orange 2,500 1,100

-- -

-.-- - --- - - --- - ---

9.869604064

Table: TABLE 3 ESTIMATED AVERAGE ANNUAL WILDLIFE LOSSES FOR INDIVIDUAL RESERVOIR SITES NEUSE RIVER BASIN, N. C.
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PLATE 1 PROPOSED RESERVOIR SITES NEUSE RIVER BASIN NORTH CAROLINA






RALIIOH, N. C. 27I0

o. L. woooouU, **A November12,1963 CLON . PATTON, RAIOCHAI-AlNombe1 , 6 [EE««CTi1» *IEETO.

*. i. MIAL,MIg OAK PHIt W.LW LI., HOLLY*PRIN*
THURMAN 4Un-S@. LEuVImTOr WALTE L4ASWTH. JR.. C4A.LO9TI
TOM U. CAMIEON, RIawi OSCAR LUrOIRO,WRANKLI,
IKOIy N. CAII , W/.tI AC LEE L. POWIRS, LAKE LuXR
CHLTCn I. OAVWI. '*!rTMw.StAL6E JAY WASONIE, *rANAN

/

MIr. ..alter A. Gresh, Reegional Director -.*
Bureau of Sport Fisheries and wildlifee
Peachtree-Seventh Luilding
Atlanta 23, Georgia

Dear Mr. Gresh:

referencee is made to Jr. .*atson's letter of October 29, 1963, enclosing
a preliminary draft of a letter report to be forwarded to the District
Engineer, U. S. Army Corps of Engineers, relative to the proposed Neuse
River Basin Project.

ie are in general a&reeaent with the wording of the draft.

Very truly yu, --

, ene E. Schwall
^. .Assistant Director
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STATE OF NORTH CAROLINA
DEPAirrMENT or

CONSERVATION AND DEVELOPMENT
RALEIGH, N. C.

DIVISION Or
COMMERCIAL FISHERIES

DAVID A. ADAMS November 14, 1963.P..HMRiS COMMIION Nov er 1963

Mr. C. W. Watson, Acting Chief
Division of Technical Services
U. S. Department of the Interior
Bureau of Sport Fisheries and Wildlife
Peachtree-Seventh Building
Atlanta 23, Georgia
Dear Mr. Watsons

I concur, in general, with the text of the proposed report
on the Neuse River Basin project.

I would like, however, to reserve final comments until more
data are available. I am particularly interested in the change
in quality and quantity of downstream flows as a result of the
proposed structures. We are particularly concerned about the
possible influence that the rate of flow may have upon anadromous
fish downstream from the dams.

Sincerely,

David A. Adams

AA: dag



NEUSE RIMER. BASI', NORIH COAROLfITA

Information called, for by
Senate Resolution 148, 85th Congress, 1st session

Adopted 28 January 1958

GEC'EMAL

(1) Local interests requested that a study be made of the
Neuse River basin to determine the best method of conserving and
developing the water resources of the basin with regard to flood
control, water .-upply, low-flow augtLentation. re:.reation, and/or.
other needs that may arise.

(2) The project reconTmended for initial cc.rstru-:tion is a dam
and reservoir at the Falls site c-rn the N'euse River, about 10 miles
northeast of Raleigh, N.. C. The project would provide storage for
flood control., water supply and- lowiflow auorient-ati.on and woould
afford recreational opportunities rn and adjacent to the reservoir.

(3) There is no a-lterr.at.ive daansite in the Ne':xse. River basin
that could take the pla.:te of the Falls site from the standpoint of
amount of storage capacity, topography, Geology of the area, eco-
nomic aspects, and ability to fulfill present ard Ifutlre needs.

PEC0041E.M)DED PLAN )F I.TMPROVEIMEYI

(4) Pojec t de scr pon

a. General, Th2 Neuse i`ver, wChlc is formed by the con-
fluence of the Ero and Flat Rivers da ins all or part of 16 counties
in northeastern Eorch. Carolina., iT. river flows generally southeast
for a distance of 222 m-l.es anr. .;ptloti-s int PFrai-o Sc:-ad, about 34
miles below Kew Bern., N., C, The KeS-se River basin ;';as a total area
of 5,710 square riles zf whit:h 700 ssla.r miles .lie above the Falls
site. 'he prnc-lpi triLu'.arLe to Neese R&.ver below the Falls site
are Little River, Conrntntnea Creeki ar;d Irer.t RJver. Little River
has a lerg-:h of approximately 69 ra.'.le a'.dea drainage area of 323
square miles. Ccnte:lt:;ea C:.eki has a length; of approxinaltely 82.5
miles and a (clainage a'ea of 849 square idiles. iwr.tr'lerr, which
enters the r'euse i reFar Ne;, Eer r.. C.,a.,na, ' ler;?th of' about
80 miles and a djir.nlge area of bSout 3..9 sT.re: r;.les.

b. ails prcie. r l.e Falls-zrF.;.- sA locasted on Neuse
River, in Wake Couity, Not th Carl'ias,) .ot :i ile above the tomw
of Falls and about 10 miles northeast of' ia.ie-t,.N. Co A dam built
at this site would fo:mi a reiseia'oiir lyni np.rnipallyiy thirdr the
Neuse River valley in tlhe coun'.ie3 c' W:?,ke,arid rjrrhoal,.lhe project
area would lie in a. r-egion of ro]la.:g ills anid deeply eroded valleys
known as the Piednront Plateau., anr .;3 noct.' o dgood foundations for
de;as. The reservoi-: would -p.r'vite.stc2nes,;f: "L3,000 acre-feet in
the flood control pool, 82.000 acre-.fct cor low.l.', :.itrentation,
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and 45,000 acre-feet for water supply; 38,000 acre-feet .would be re-
served for sedimentation, making a total of 408,000 acre-feet in the
reservoir. The conservation pool would contain 165,000 acre-feet.

(5) Project costs and benefits. The cost of.the Falls project
was based on estimates using 1963 cost levels. Annual charges were
computed using interest on the Federal investment of 3 percent and
an economic life of 100 years. Table 1 shows a summry of first costs,
annual charges, and benefit-to-cost ratios for the Falls project for
both a 50-year and 100-year economic life.

. (6) Intangible benefits. Based on experience at other Corps
of Engineers projects, certain benefits would accrue from the Falls
reservoir which are hard to evaluate 'in monetary terms. Among these
are the conservation of soil, water, and forest resources downstream
from the project. New industries would be attracted Lo the area and
others would be created, not only because of the assured water sup-
ply, but also for worker recreational opportunities which would be
provided by the extensive water ar;^as. The in-migration of workers
needed by new industries would also increase the demand for agricul-
tural products which are grown in the area. There would be an in-
crease in land values in the vicinity of the reservoir.

(7) Future needs. The Falls project would provide for the
major foreseeable water-use needs of the general area. This plan
could be expanded to care for other needs that might arise in the
future with the additional construction of other reservoirs which
would take care of some of the demands which would presently be taken
care of by the Falls project.

(8) Allocation of costs. Table 2 summarizes the allocation
of the Federal cost for the Falls reservoir, based on the separable-
cost remaining-benefits method, priority-of-use method, and incremental-
cost method for the 50-year and 100-year economic project lives. The
earliest date of completion for the Falls project is expected to be
during the year of 1970.

so



'TABIE i

Skwmanu.of-.'i ts^ 'en ae.i.B ber6e4fits.
and beniefit-to-Qostrtios fox'th:ef Falls project

(values in thousands of dollars)

?.-.. ar project00-year project100-year project
:Item .-I i. economiclife economic life

First costs
Cnrqtruct+.on cost
Interest during construction

Initial investment

Present worth of future additions
for recreational facilities
Total economic investment

Annual charges
Interest

Amortization

Operation and maintenance

Major replacements
Economic cost of future
additions

Economic cost of land

Total annual charges
Annual benefits

Flood control
Local water supply
Low-flow augmentation
Recreation:
General

Fishing
Total annual benefits

Benefit-to-cost ratio

$18,6oo
800

$19,400

470
$;9, 870

$ 582
172
100

20

18

70

$ 962

$ 520
102
140

1,146
116

$ 2,024
2.1

$18,600
800

$19,400

600
$20,000

$ 582
32

100

20

18

70
$ 822

$ 564
112
195

1,690
171

$ 2,732
3.3

8a

1 '

9.869604064

Table: TABLE 1 Summary of first costs, annual charges, benefits, and benefit-to-cost ratios for the Falls project
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I-. TABLE 2

Swurmry of allocated costs for the Falls project
(values in thousands of dollars)

Local Low-flow
Flood water augmen- Recrea-..._.Item control supply tation tion Total

Allocated cost based on separable-costs remaining-benefits method of
allocations:

5O-year economic life

First cost 11,029 1,431
Interest during construction 473 61

Economic cost of land 37 4

Present worth of future
additions

Investment 447 58

Operation, maintenance, and
major replacements 15 10

Total annual economic charges 499 72

100-year economic life

First cost 111,725 1,455
Interest during construction 503 62

Economic cost of land 39 4

Present worth of future
additions

Investment

Operation, maintenance, and
major replacements

Total annual economic charges

387

23

449

48

10

62

2,195

94
6

89

15

110

2,424
1i4

80

20

107

3,945
172

23

18

160

80o

281

2,996
131

20

18

99

67
204

18,600
800

70

18

754

120

962

18,600
800

70

120

822

82

9.869604064

Table: TABLE 2 Summary of allocated costs for the Falls project
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TABLE 2--Continued

Summary of allocated costs for the Falls project
(values in thousands of dollars)

Local Lo-flow
Flood water ugmen- Recrea-

_Item_....control supply tation tion Total

Allocated cost based on. riority-of-use method of allocations:

50-year economic life
_.~

First cost _ 11,720 149

Interest during construction 502 6

Economic cost of land 41 1

Present worth of future
additions

Investment 475 6

Operation, maintenance, and
major replacements 45 4

Total annual economic charges 561 11

100-year economic life

First cost 15,118 182

Interest during construction 648 8

Economic cost of land 52 1

'1Pr-aca +. l ->r+hnf' Fl.11irT'r.
additions

Investment

Operation, maintenance, and
major replacements

Total annual economic cost

499

54

605

6

4

11

1,430 5,301 18,600
62 230 800

6 22 70

58

13

77

879

37

4

29

11

44

18

215

58

313

2,421
107

13

..-18

80

51

162

18

754

120

962

18,6oo
800

70

18

614

120

822

6347-829 0-65-8



ABLE 2--Continued

Summary of allocated costs for the Falls project
(values in thousands of dollars)

Item

Local [Low-flow(Flood water augmen- Recrea-
control supply tation tion Total

Allocated cost based on incremental-cost method:

50-year economic life

First cost

Interest during construction

Economic cost of land

Present worth of future
additions

Investment

Operation, maintenance, and
major replacements

Total annual economic cost

100-year

First cost

Interest during construction

Economic cost of land

Present worth of future
additions

Investment

Operation, maintenance, and
major replacements

Total annual economic cost

573

1,085
47
1

44

61 4

693 49

econo;nic life

4,150
6o6

58

467

60

585
w

1 ,122

48

1

37

4

42

'4

1,900

81

77

8

85

1,908
82

1

63

8

72

1,479
-66

10

18

60

47

135

1,420
64

10

18

47

48

123

18,600
800

70

18

754

120

962

18,6o00
800

70

18

614

120

822

"~ ~ ~ ~ ~
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ATTACBMMP NO. 2

Letter from City of Raleigh, North Carolina
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CITY OF RALEIGH

NCRTH CAROLIN

March 9, 1964

Col. J. S. Grygiel, District Engineer
U. S. Army Engineer District, Wilmington
P. 0. Box 1890
Wilmington, North Carolina 28402

Dear Colonel Grygiel:
Reference is made to the reports by the Wilmington District and the
South Atlantic Division on the leuse River Basin dated 31 December
1963 and 2 January 1964, respectively.
The City of Raleigh is cognizant of the recommendation in the report
that local interests (the City of Raleigh) agree to pay the United
States in accordance with the Water Supply Act of 1958, as amended:
the entire amount of construction costs allocated to water supply
presently estimated at $1,455,000 and the entire amount of operation,
maintenance and replacements costs allocated to water supply presently
estimated at $10,000, annually, the final amounts to be determined
after actual costs are known.

The report states that the cost allocation is based on allocating
45,000 acre-feet of storage in the Falls Reservoir to water supply
which is estimated to provide a water supply of about 100 million
gallons per day.
If the Falls Reservoir is authorized and funded by the Congress, it
is the intention of the City of Raleigh to furnish assurances that
the City will participate in the project in accordance with the
recommendation of the District and Division Engineers,

Sincerely yours,

s/ W. H. Carper

W. H. Carper
City Manager

WHE :gwc
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APPENDIX IX

RECREATION RESOURCES - U. S. NATIONAL PARK SERVICE
__ , ,...
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RECONNAISSANCE REPORT

on the

RECREATION RESOURCES

of the proposed

FALLS, WILSON MILLS, BEULAHTOWN AND BUCKHORN RESERVOIRS

NEUSE RIVER BASIN

NORTH CAROLINA

Prepared by

UNITED STATES DEPARTMENT OF THE INTERIOR

National Park Service Bureau of Outdoor Recreation
Southeast Regional Office Southeast Regional Office

Richmond 40, Virginia Atlanta 1, Georgia

for

Department'of the Army
United States Army Engineer District, Wilmington

Wilmington, North Carolina

December 1963
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I. INTRODUCTION

A. AUTHORITY

This report has been prepared in response to a request of August 9,

1962 from U. S. Army Engineer District, Wilmington. Participation

by the Bureau of Outdoor Recreation in the preparation of this report

is authorized by Section 2,g. of PL 88-29, May 28, 1963. Participation

by the National Park Service in the preparation of this report is

authorized by the Park, Parkway and Recreation Area Study Act of

June 23, 1936.

B. PURPOSE

The purpose-of this report is to present a preliminary appraisal of the

recreation aspects of the proposed Falls, Wilson Mills, Beulahtown niid

Buckhorn Reservoirs, including their impact upon existing and potential

recreation resources, estimated monetary recreation benefits and develop-

ment costs, and general material which may be useful to the District.
Engineer in further planning and programing for the wise utilization

of the recreation values of the project areas.

C. DESCRIPTION OF THE PROJECTS

Falls and Wilson Mills Reservoirs are proposed multipurpose projects

on the Neuse River ip Wake and Johnston Counties, North Carolina.

Beulahtown Reservoir is a proposed multipurpose project on a tributary

of the Neuse River, namely Little River.and its tributaries.
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Buckhorn Reservoir is a proposed multipurpose project on a tributary

of the Neuse River, namely Contentnea Creek and its tributaries.

D. INVESTIGATION

Field investigation of the reservoir sites was made during the period

February - September 1963 by representatives of the Southeast Region,

National Park Service.
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II, SUMMARY OF FINDINGS, CONCLUSIONS AND RECMENDATIONS

A. IT HAS BEEN FOUND THAT:

1.- There is no large body of water in the immediate vicinity of

the proposed reservoirs available for full public recreation use.

2. The general area in which the proposed reservoirs are located

is an area of increasing population, urbanization and industrialization.

Population projections furnished by the United States Public Health

Service indicate that population within the zones of influence of the

four proposed projects will more than double during the period 1960-

2010 and will almost double again during the period 2010-2060.

3. On the Neuse River in particular, present stream conditions

are so variable and of such quality as to preclude extensive recreation

development and use.

4. No existing recreation developments will be destroyed by

inundation of the proposed reservoir sites nor will any significant

scenic values.

5. Access to the proposed reservoir sites is adequate over all

weather state and federal highways and state secondary roads. Inter-

state 95 will run across the Neuse River Basin near Wilson and Smith-

field and will provide rapid north and south access, as will Interstate

85 which will pass near Durham.

B. IT IS CONCLUDED THAT:

1. All four proposed reservoirs are suitable for planned recreation
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development and would add significantly to the recreation base of

the area.

2. Recreation needs in the zones of influence of the proposed

reservoirs will increase as population, urbanization and industriali-

zation increase.

3. The proposed reservoirs would be significant primarily as

day use areas for residents of the zones of influence and are not

expected to be significant vacation targets.

4. Because of their close proximity to each other, each of

the four reservoirs will compliment the others and, to some extent,

compete with the others.
/

5. It is estimated that initial and optimum development of the

four proposed reservoirs will result in annual visitation as follows:

Average
Initial Annual
Annual Visitation

Reservoir Visitation 1970-2070

Falls 400,000 2,000,000
Wilson Mills 150,000 500,000
Beulahtown 50,000 100,000
Buckhorn 200,000 600,000

6. With optimum development, the average annual net recreation

benefits are estimated to have a monetary value of $955,000 for Falls,

$163,500 for Wilson Mills, $21,500 for Beulahtown, and $248,000 for

Buckhorn.

7. These estimates of annual visitation and benefits are based
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on the assumptions that (1) the entire shoreline of each reservoir

will be publicly owned, (2) there will be an adequate acreage of

publicly owned land, (3) high quality visitor facilities will be

provided in optimum quantity, (4) drawdown will be held to 5' or

less from May 15 to September 15 and (5) water quality will be

suitable for swimming and other water contact activities.

C. IT IS RECOMMENDED THAT:

1. At least 7,500 acres of land on Falls, 2,000 acres on Wilson

Mills, 500 acres on Beulahtown and 2,500 acres on Buckhorn be purchased

for recreation purposes outside the 300-foot strip above maximum flood

pool. This land should be acquired as a project cost.

2. Recreation facilities be provided for swimming, picnicking,

boating, hiking and' camping.

3. Boating be prohibited in areas set aside for swimming, and that

reasonable power and speed limitations be set on motorized boats,

expecially in designated fishing areas.

4. During preconstruction and construction periods, the Corps

maintain close liaison with public agencies, organizations, and

individuals interested in the recreation development and coordinate

objectives in the best interest of the public.

5. Shoreland use and reservoir zoning plans to protect the

recreation inherent to this project be formulated through the

cooperative efforts of interested agencies.

95



6. Land for recreation developments be acquired in blocks that

make possible good management practices,

7. Agencies of the State of North Carolina, the counties in which

the proposed reservoir site lie, and the major citis in the zones of

influence be informed of any o rtunities to administer recreation

developments.

8. Comprehensive field work be accomplished with particular

attention given to specific site locations for recreation facilities.
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.III1 PROJECT DATA

A. STATUS

All four projects are currently in the survey stage.

B. PURPOSE

Project purposes under consideration are as follows:

Falls: flood control, water supply, low flow regulation.

Wilson Mills: flood control, water supply, low flow regulation.

Beulahtown: flood control, irrigation, municipal water supply.

Buckhorn: flood control, municipal water supply, irrigation,

low flow regulation.

C. PROPOSED DAMS

The Falls dam site is on the Neuse River in Wake County, North Carolina,

near the community of Falls. The concrete and earth dam would be

1045 feet long and 82 feet high. f

The Wilson Mills dam site is on the-Neuse River in Wake and Johnson

Counties, North Carolina, about a mile and a half east of Wilson Mills,

North Carolina. The concrete and earth dam would be 3980 feet long and

87 feet high.

The Beulahtown dam site is on the Little River in Johnson County,

North Carolina, about two miles northeast of Micro, .North Carolina. The

earth dam would be 10,480 feet long and 49 feet high.
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The Buckhorn dam site is on Contentnea Creek in Wilson County, North

Carolina, about a mile northwest of Buckhorn Crossroads. The earth

dam would be 3610 feet long and 60 feet high.

D. POOL DATA

Falls
Elevation

Initial Ultimate

Flood Pool (Maximum)
Conservation Pool (Full),
Minimum Pool (Dead Storage)

277.0,
247.0
232.5

277.0
253.0
232.5

Water Area (Acres)
Initial Ultimate

22,800
10,800
3,600

22,800
14,200
3,600

Wilson Mills
Elevation

Initial Ultimate
Water Area (Acres)
Initial Ultimate

Flood Pool (Maximum)
Conservation Pool (Full)
Minimum Pool (Dead Storage)

Beulahtown
Elevation

Initial Ultimate
Water Area (Acres)
Initial Ultimate

Flood Pool (Maximum)
Conservation Pool (Full)
Minimum Pool (Dead Storage)

-4.

Elevation
Initial Ultimate

Water Area (Acres)
Initial Ultimate

Flood Pool (Maximum)
Conservation Pool (Full)
Minimum Pool (Dead Storage)

189.7
155.4
145.0

189.7
159.6
145.0

8,500
3,200
1,900

8,500
3,800
1,900

184.6
159.0
153.0

Buckhorn

184.6
165.5
153.0

5,900
2,250
1,300

5,900
3,750
1,300

175,4
160.0
136.0

175.4
160.0
336.0

6,000
4,000
1,110

6,000
4,000
1,110
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E. OPERATION

The estimates of recreation use made in this report are based on

the assumption that drawdown during the season of heaviest use (May -

September) will not exceed five feet at any reservoir. If drawdown

exceeds five feet, recreation use will be adversely affected.

F. PRESENT STREAM FLOW

Although no figures were obtained on stream flow, observation indicates

the flow of each stream is quite variable.
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IV. GENERAL DESCRIPTION

A. LOCATION

The Falls reservoir site is located along the Neuse River in Wake,

Granville, and Durham Counties, North Carolina. It extends from

the community of Falls, north of Raleigh, up into the Eno and Flat

Rivers, northeast of Durham.

The Wilson Mills reservoir site Is located along the Neuse-River

in Wake and Johnston Counties, North Carolina and extends from a

point east of Wilson Mills almost to the Falls reservoir site.

The Beulahtown reservoir site is located in Johnston County, North

Carolina along the Little River and Long and Buffalo Creeks. From

a point about two miles northeast of Micro and about one-half-mile

below the junction of Buffalo Creek with Little River, it extends

northwestward about seven miles along Little River, about five miles

along Long Creek, and between four and five miles along Buffalo Creek.

The Buckhorn reservoir site is located in Johnston, Nash and Wilson

Counties, North Carolina. From a point about a mile northwest of

Buckhorn Crossroads in Wilson County, it extends northwestward almost

seven miles up Mocassin Creek, and from Mocassin Creek some distance

up Turkey Creek and its tributaries.

B. PHYSICAL CHARACTERISTICS

The Falls reservoir site and most of that part of the WilsonMWills
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reservoir site in Wake County are in the eastern edge of the Piedmont.

The topography is typical of the eastern Piedmont, being for the most

part rolling. Most of the land around the Falls reservoir site is

wooded with second growth timber. Some wooded areas are all pine, some

all hardwood, especially along the stream beds, and some mixed pine

and hardwood. Timber growths vary greatly in age. Some are twenty

years or less, a few are almost mature. Although the greater part

of land adjoining the reservoir site is wooded, there are some farms

and some residential areas.

The part of Wilson Mills reservoir site in Johnston County is in the

western edge of the Coastal Plain. Topography varies from fairly

rolling to fairly flat. Some of the land around the reservoir site

is wooded, but a greater portion is farmland. The wooded areas vary

in age from young to fairly mature growths, and in composition from

pure pine to bottom hardwoods along stream courses-

The Beulahtown and Buckhorn reservoir sites are in the Coastal Plain

where the topography is generally flat. There are few wooded areas

adjacent to these reservoir sites since most of the land is farmed and

rather thickly settled.

C. CLIMATE

The climate of the general area is moderate and favorable to a long

recreation season. Swimming, water skiing and similar activities may
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be comfortably engaged in from mid-May to mid-September, and boating,

fishing and land based activities for a considerably longer period.

D. HIGHWAY ACCESS

Highway access to all reservoir sites is excellent. Interstate 95

will pass within a few miles of the Wilson Mills, Beulahtown, and

Buckhorn reservoir sites. Interstate 85 crosses the upper end of the

Falls reservoir site. U. S. Highways 70, 501, 64, 1, 301 and 15 all

provide access to the reservoir sites. A network of state highways

and secondary roads, most hardsurfaced, crisscrosses the entire area.

E. POPULATION

The zone of influence of each proposed reservoir is shown on the

following three maps.

For the purpose of estimating recreation use, reservoirs of the size

and type of the Falls and Wilson Mills are usually considered to have

zones of influence bf fifty miles However, the John H. Kerr Reservoir,

a major competing water recreation resource, reduces the north portion

of the zone of influence of both the Falls and Wilson Mills Reservoirs,

White Lake, Lake Waccamaw, Jones Lake, and Singletary Lake reduce the

south portion of the zone of influence of Wilson Mills.

Because population data are available only for entire counties,

arbitrary modifications of the zones of influence for all reservoirs

have been made along county lines Except for Granville County, about

a third of which is included, and Wake County in the care of Bculahtown
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The Falls Zone of Influence




Wilson Mills Zone of Influence




Beulahtown & Buckhorn Zone of Influence




and Buckhorn reservoirs, portions of counties are not included in the

zones of influence. However, the population 'f those portions of

included counties lying outside the zone of influence is at.least

equal to the population of those portions of excluded counties lying

inside the zone of influence.

The population within the zones of influence is becoming more and more

urban, and this trend is expected to Continue. Greatest population

increases have been, and will probably continue to be, in the urban

areas. The population for 1960 and population estimates for 2010

and 2060, made by the United States Public Health Service, are'given

below:

Population within zones of influence
Reservoir 1960 2010 2060

Falls 739,000 1,685,000 2,870,000
Wilson Mills 745,000 1,650,000 2,795,000
Beulahtown and 418,000 765,000 1,345,000
Buckhorn

F. ECONOMY-

The economy of the general area of the state in which the four reservoirs

are located is varied and, on the whole, on a fairly high level. In

the rural counties, agriculture is the backbone of the economy. In the

larger cities and towns, industry and trade are major economic factors.

In Raleigh, Durham;-and Chapel Hill, institutions of higher learning

have a considerable influence on the economy. The economy of the Raleigh

area is greatly influenced by the fact that it is the state capital.
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G. RELATED RECREATION AREAS

There are a number of existing recreation areas within fifty miles of

the various reservoirs.. These include:

John H. Kerr Reservoir

This major water recreation resource is less than fifty miles

from the proposed Falls Reservoir and within about fifty miles of

the other three. Its size, the accommodations available, and other

factors make it a powerful competitor.

The City of Raleigh Reservoir Lakes

These offer fishing and one at least also offers boating, water

skiing, and land based activities such as picnicking and camping.

William B. Umstead and Reedy Creek State Parks

These parks are in Wake County. Facilities include those for

boating, fishing, picnicking, camping, organized group camping and

hiking.

Cliffs of Neuse State Park

This park is in Wayna County and within fifty miles of all of

the reservoirs except the Falls. It provides facilities for swimming,

boating, fishing, camping, picnicking, and hiking.

Municipal Parks

All the major cities and towns have park and recreation programs.

Swimming is the major water based recreation activity.

Private Developments

There are many privately owned lakes and ponds operated for

10



public use in the general area of the four proposed reservoirs.

Most of these provide mainly fishing, but some also provide

swimming and a few are large enough to permit operation of motor

boats.

106



V. AN-ALYSIS OFSYCSWlATOlW YAlAS

A. SCENIC AND RECREATION VALUES

1. Pre-Project Values

Scenic qualities of the areas to be impounded are not out-

standing. In the project area, the Neuse River is muddy and has a

widely varying volume of.stream flow. Consequently, in its present

state it receives a low volume of.recreation use. Some anoeing is

done on it, but long canoe trips down river are usually begun at

Smithfield. There are no existing recreation developments within

the proposed reservoir sites.

2. Post-Project Values

The four proposed reservoirs will provide a needed increase

in recreation water in the immediate project area, However, the full

recreation potential of these reservoirs will be realized only if

pollution is abated sufficiently to permit swimming.

The proposed Falls Reservoir, because of its size, shape, and the

characteristics of the land surrounding it would offer the most recre-

ational value and would support the greatest volume of recreation use.

Recreation use of the proposed Wilson Mills Reservoir will be limited

by its long and narrow shape, Its size and shape will probably make it

necessary to enforce restrictions on the number of boats permitted on it

at any one time. There will also need to be restrictions on where and
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at what speeds boats may be operated. It is8 likely that optimum

recreation use will be reached before 2010.

The proposed Beulahtown reservoir site will be surrounded for the most

part by open fields, will be relatively small in size, will be shallow,

and will when drawn down have a large expanse of bottom exposed. The

shallow water and small size will be drawbacks to boaters and skiers,

and the large expanse of reservoir bottom exposed when the water is

drawn down to conservation pool and below may seriously reduce recre-

ation values. Despite these adverse factors, this reservoir would

be a major recreation resource for those living within 20-25 miles of it

The land surrounding the proposed Buckhorn reservoir site I mostly

flat and much of it is under cultivation or in pasture, However,

there is more wooded land around this reservoir site than around the

Beulahtown site. It is also better suited to boating and water skiing

than Beulahtown.

B. HISTORICAL VALUES

So far as could be determined during the course of the field reconnais-

sance, there are no historic sites within the four reservoir areas which

are of more than local importance,

C. ARCHEOLOGICAL VALUES /

Although specific detailed information on the number and extent of

archeological sites within the four reservoir areas is not available,

it is expected that such sites exist. Archeological survey and, if

necessary, salvage under the interagency archeological salvage program,

should precede inundation of the reservoirs.
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VI. RECRATIOI DZVELOPMENT ASPECTS

All four reservoirs are suitable for planned recreation development.

Since they are so close together they can be considered as com-

plimentary to each other in meeting- the total recreation demand of

the area. This same closeness also makes each reservoir to some

extent competitive with the other reservoirs. It must be emphasized

that the full recreation potential of the reservoirs can be realized

only if pollution is abated to the point that the waters are suitable

for swimming.

The proposed Falls Reservoir, because of its closeness to the Raleigh

and Durham metropolitan areas, the comparatively large amount of land

suitable for development for recreation use, and the size and shape

of the reservoir, would be the most important and valuable of the

four reservoirs for outdoor recreation use. It could be developed

for camping and a wide range of day use activities including swimming,

picnicking, hiking, nature study, boating and water skiing. If so

developed, it would be the principal day use and camping reservoir.

The volume of recreation use at the proposed Wilson Mills Reservoir

would be limited by its shape and size, About the same activities

could be.provided for here as at the Falls Reservoir, but on a much

more limited scale.

Because of its characteristics and those of the land surrounding it,

the proposed Beulahtown reservoir has the lowest potential recreation
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value of the four reservoirs. It' appears 'suitable for limited.

day use development.

The proposed Buckhorn Reservoir is suited to fairly intensive

recreation use and could be developed for camping and day use

activities.
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VII. LAND ACQUISITION

It is assumed that land will be bought in fee to a line located

300 feet horizontally above the maximum flood pool elevation.

In order to provide for public use and reasonable access to the

reservoirs at appropriate sites, it will be necessary to buy in

fee selected areas outside the 300-$oot strip. It is possible

that soe of the land requirements for recreation use may be 'met

by the Corps' policy of acquisition and through severance,

The following maps show the general location of areas suitable for

recreation development that should be purchased in fee. The acreages

shown for each reservoir should be considered a minimum and are as

followed:

Falls - approximately 7500 acres
Wilson Mills - approximately 2000 acres
Beulahtown. approxim tely 500 acres
Buckhorn - approxiately 2500 acres.
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Proposed Recreation Sites for The Falls Reservoir OCTOBER 1963




Proposed Recreation Sites for Wilson Mills Reservoir October 1963




Proposed Recreation Sites Beulahtown Reservoir OCTOBER, 1963




Proposed Recreation Sites Buckhorn Reservoir October 1963




VIII. MONETARY EVALUATION OF RECREATION BENEFITS

A. INTRODUCTION 1R
Primary benefits resulting from provision of recreation facilities

are intangible and are not subject to usual methods of measurement.

However, the need for comparison of recreational values with other

values for use in water-control project planning makes it necessary

to translate the beneficial and adverse effects of such projects on

recreation into monetary terms, insofar as possible..

Primary benefits from recreation consist of the personal welfare

gains accruing to the consumers of recreation services. To the

extent that these primary benefits of water-control projects can be

measured, they consist of the value of any increase in the amount of

recreational use expected as a result of the construction of water-

control projects. To provide a monetary measurement of these benefits,

the values are expressed in terms of estimated or derived values com-

parable to market values, since market prices are not available for a

monetary evaluation of increases or decreases in recreational use.

In addition to the primary benefits, other benefits may arise from

increased values of adjacent lands and from such supporting activities

as motels, camps and restaurants, which provide goods or services to

recreationists. There is some question, however, of the validity and

usefulness of figures derived to estimate secondary benefits. The

calculations in this report, therefore, are limited to a determination
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of the monetary equivalent of the primary benefits attributable to

the project.

The primary benefits evaluated in this report include those arising

from all reservoir recreation activities except hunting, fishing,

and sightseeing.

B. ANTICIPATED ANNUAL ATTENDANCE

Estimates of annual visitation are set forth in the tables following

this section, and include all types of recreation pursuits except

hunting, fishing, and sightseeing. It should be noted that these

estimates are optimum use figures, based on what now seems to be

the carrying capacity of the lands and water acreage of each reservoir.

It is possible that the total recreation demand could exceed the

carrying capacity of the-reservoirs, thereby resulting in overuse.

This overuse would be detrimental to the recreation resource created

and cannot be classified as project benefits.

Present recreation use of the reservoir sites other than hunting and

fishing is negligible and is not considered in benefit calculations.

The estimates assume that adequate land will be acquired, adequate

public use facilities will be provided and properly maintained, and

that the newly created recreation area will be administered in such

a way that recreation values will not be destroyed through improper

shoreline uses or unrestricted conflicting uses of the water surface.
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ESTIMATED ANNUAL VISITATION

Attendance
Average

Reservoir Initial 1970-2070

Falls 400,000 2,000,000

Wilson Mills 150,000 500,000

Beulahtown 50,000 100,000

Buckhorn 200,000 600,000

C. RECREATION DEVELOPMENT COSTS

The following table enumerates cost involved to provide adequate

access to the shoreline and water surface, for domestic water

supplies and sanitary facilities for the various water-related

activities such as swimming, boating,-water skiing, camping, and

picnicking. The annual equivalent of construction costs is amortized

at 2.5% interest over a 25-year period, the estimated life of recreation

facilities. The cost of acquiring land has not been included in these

estimates. It should be borne in mind that some of these costs should

be shared by other activities; for example, roads, launching ramps,

utility systems, and other facilities will be used by persons other

than the recreationists as defined in this report.
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ESTIMATED RECREATION DEVELOPMENT COSTS AND BENEFITS
.~~~~~~~~~~~~~~~~~~

FAILS RESERVOIR
AVERAGE

INITIAL 1970-2070
Cost of Facilities less Land 1,200,000 7,500,000 1/
Annual Equivalent of Construction Costs 64,800 135,000 2/
Annual Operation and Maintenance Cost '90,000 600,000
Total Annual Cost 154,800 735,000
Total Annual Benefits 305,500 1,690,000
I/ Estimated recreation development costs of $2,500,000 replaced

three times over 75-year period.
2/ Based on development costs of $2,500,000.

WILSON MILLS RESERVOIR
AVERAGE

INITIAL 1970-2070
Cost of Facilities less Land 500,000 3,000,000 1/
Annual Equivalent of Construction Costs 27,000 54000 2/
Annual Operation and Maintenance Cost 35,000 150,000
Total Annual Cost 62,000 204,000
Total Annual Benefits 111,500 367,500
1/ Estimated recreation development costs of $1,000,000 replaced

three times over 75-year period.
2/ Based on development"costs of $1,000,000.

BEULAHTOWN RESERVOIR
AVERAGE

INITIAL 1970-2070
Cost of Facilities less land 200,000 1,500,000 1/
Annual Equivalent of Construction Costs .0,800 27,000 2/
Annual Operation and Maintenance Cost 12,000 25,000
Total Annual Cost 22,800 52,000
Total Annual Benefits 35,250 73,500 -

1/ Estimated recreation development costs of $500,000 replaced
three times over 75-year period.

2/ Based on development costs of $500,000.

BUCKHORN RESERVOIR
AVERAGE

INITIAL 1970-2070
Cost of Facilities less Land 500,000 3,000,000 1/
Annual Equivalent of Construction Costs 27,000 54,000 2/
Annual Operation and Maintenance Cost 45,000 150,000
Total Annual Cost 72,000 204,000
Total Annual Benefits 140,200 452,000
1T Estimated recreation development costs of $1,000,000 replaced

three times over 75-year period.
2/ Based on development costs of $1,000,000.
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D. RECREATION BENEFITS

To obtain an estimate of primary tangible benefits, use is made of

unit benefit figures furnished by the Secretary of the Interior

to Chairman Wayne Aspinall of the House Interior and Insular Affairs

Committee in April 1963. These figures reflect estimated benefits

for various recreation activities. The following estimated benefit

values are net, allow for associated or induced costs, and have

been adjusted to the 1962 Consumer Price Index.

1. General Use of Grounds - sightseeing, picnicking,
swimming - $0.52

2. Boating, water skiing - $0.55

3. Camping - $0.50

In order to determine the monetary benefits from these activities,

the number of persons estimated to engage in each activity annually

is multiplied by the appropriate price factor. From this total

benefit is then deducted the annual value of existing recreation

use of the project area, if any, which would be displaced by the

project. For the four projects covered by this report this value

is negligible.

Estimated recreation benefits for the four proposed reservoirs are

as follows:
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ESTIMATED ANNUAL RECREATION BENEFITS

FALLS RESERVOIR

Activity Days - Gross Benefits
Activity Value/Day Initial Average 1/ Initial Average 1/
General Use $0.52 400,000 2,000,000 $208,000 $1,040,000
Boating and
water skiing $0.55 150,000 1,000,000 $ 82,500 $ 550,000

Camping $0.50 30,000 200,000 $ 15,000 $ 100,000
Totals $305,500 $1,690,000

WILSON MILLS RESERVOIR

Activity Days Gross Benefits
Activity Value/Day Ixlnital Average 1/ Initial Average.1/
General Use $0.52 150,000 500,000 $ 78,000 $ 260,000
Boating and
water skiing $0.55 50,000 150,000 $ 27,500 $ 82,500

Camping $0.50 12,000 50,000 $ 6,000 $ 25,000
Totals $111,500 $ 367,500

BEULAHTOWN RPSERVOIR

Activity Days Gross Benefits
Activity Value/Day Initial Average 1/ Initial Average 1/
General Use $0.52 50,000 100,000 $ 26,000 $ 52,000
Boating and
water skiing $0.55 15,000 30,000 $ 8,250 $ 16,500

Camping $0.50_2,000 10,000 $ 1,000 $ 5,000
Totals $ 35,250 $ 73,500

BUCKHORN RESERVOIR

Activity Days Gross Benefits
Activity Value/Day Initial Average j/ Initial Average I/
General Use $0,52 200,000 600,000 $104,000 $ 312,000
Boating and
water skiing $0.55 60,000 200,000 $ 31,200 $ 110,000

Camping $0.50 10,000 60,000 $ 5,000 $ 30,000
Totals $140,200 $ 452,000

&I

1/ Average annual benefits 1970-2070.

O
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