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LETTER OF. TRANSMITTAL

DEPARTMENT OF THE ARMY
WASHINGTON 25, P.C,
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[N REFLY REFXN TO:

August 3, 1962

Honorable John W. McCormack

Speaker of the House of Reprssentatives

Dear Mr. Speaker:

I am transmitting herewith a favorable report dated 16 July
1962, from the Chief of Engineers, Department of the Army, together
with accompanying papers and illustrations, on a review of the re-
port on Cape Fear River Basin, North Carolina, requested by a
resolution of the Committee on Flood Control, House of Representa-
tives, adopted 2 May 19L6.

In accordance with Section 1 of Public Law 534, 78th Congress,
Publie Law 85-62l; and Public Law 87-88, the views of the State of
North Carolina, the Department of the Interior “and the Public Health
Service are set forth in the inclosed commmications. The views of
the Departments of Agriculture and Commerce, and the Federal Power
Commission are inclosed. Pertinent replies of the Chief of Engineers
to the above comments are inclosed also.

The Bureau of the Budget advises that there is no objection to
the submission of the report to the Congress; however, it states
that no commitment cen be made at this time as to when any estimate
of appropriation would be submitted for construction of the project,
if authorized by the Congress, since this would be governed by the
President's budgetary objectives as determined by the then prevall-
ing fiscal situation. A copy of the letter from the Bureau of the

Budget is inclosed.
Sincerely yours, \J
O L\ s AR

1 Incl (dup) of the Army
Rept w/accompg Secretary

papers & 1llus

vil
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COMMENTS OF THE BUREAU OF THE BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT

BUREAU OF THE BUDGET
WASHINGTON 25. D. C. ‘
Honorable Cyrus R. Vance July 27, 1962

Secretary of the Army
Washington 25, D. C.

2 s g A et

Dear Mr. Secretary: i

Assistant Secretary Schaubtls letter of July 19, 1962, submitted the proposed
report of the Chief of Engineers on Cape Fear River Basin, North Carolina,
in response to a resolution of the Committee on Flood Control, House of
Representatives, adopted May 2, 1946,

The Chief of Engineers recommends that the general plan of development of
the Cape Fear Basin be approved as a guide for immediate and future water
resources conservation, and specifically that the New Hope project, a
multiple~-purpose dam and reservoir on the Haw River, be authorized for
construction in the interest of flood control, water supply, water quality
control, recreation, and other purposes. The estimated construction cost
is $25,462,000, and operation, maintenance, and replacement expenses are
estimated to be $100,000 annually. In addition to certain stated condi-
tions of cooperation, local interests would be required to repay the costs
2llocated to water supply, presently estimated at $319,000, in accordance
with the Water Supply Act of 1958 and to pay $8,000 annually for operation,
meintenance, and replacements. The benefit-cost ratio is stated to be
2.5. The Chief of Engineers further recommends that suthority be granted
to continue the Cape Fear River Basin studies,

Tn commenting on the proposed report, the State of North Carolina fully

concurred in these recommendations and states "The proposed comprehensive pl
for the current and future development of the water resources of the Cape Fealy
River Basin is considered to be sound and in the best interest of the region,§
the state, and the nation." E

T am authorized by the Director of the Bureau of the Budget to advise you
that there would be no cbjection to the submission of the report to the
Congress. However, no commitment can be made at this time as to when

my estimate of appropriation would be submitted for construction of the
project, if it is authorized by the Congress, since this would be governed
by the President’s budgetary objectives as determined by the then prevailing:
fiscal situation. : "
' iricerely yours,

sk

S
.’3
i
Caxx”H. Schwartz, Jr.
Chief, Resources and Civil
Works Division

viit
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STATE OF NORTH CAROLINA
DEPARTMENT OF WATER RESOURCES

TERRY EANFORD, GOVERHOR J. R. TOWNSEND. CHAIRMAM

P. D. DAYIS
WAYNE MABRY
DAN K. MOORE

¢. H. PRUDEN, JR.
5. VERNON STEVENS. JA.
GLENN M. TUCKER

HARRY E. BROWNM, DIRECTOR
PO BOX 22392
RALEIGH. N. C.

OFFICE OF THE DRECTOGR

april 25, 1962

Lieutenant General V. . 3ilson, Jr.
Chief of Lngineers

Department of the ruy

Washington 25, D. C.

Dear General Wilson:

This Depurtuent has reviewed your proposed report, together
with the reports of the Hoard of Hnsineers for livers and Hlarbers,
and of the District and Jivision “ngineers, on a review of the
report on the Cape fear Jliver Basin, North Carolina, which were
transmitted with a letter from your office dated April 20, 1962.

The North Carolina 'ildlife desopurces Commission concurs in
the views and recormendations of ‘the U. 3. Tish and Wildlife lervice
contained in the report.

The proposed comprehcasive plan for the current and future
developuent of the water resources of the Cape Fear River Basin is
considered to be sound and in the bhest interest of the rerion, the
atate, and the natiomn. If adopted, it will open up & new era of
development for this area, wiich contains approximately one-fourth
of the state's population, und will provide the means for its
continued and progressive econonic growth. Tts adoption and the
prompt construction of the New ilope Dam are of the utmost importance
to the welfare of the state.

This Department, on Lbehalf of the State of North Carolina,
fully concurs in the recommcndations contained in your proposed

report and urges their accomplishment at the earliest practicnble
date.

Sincerely yours,

2 ¢
P H&L vt P L'// },3_,..(-_,;_,“1_‘

Harry %. Brown
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR

UNITED STATES
DEPARTMENT OF THE INTERIOR
OFFICE OF THE SECRETARY
WASHINGTON 25, D. C.

6 July 1962
Lt. General Walter K. Wilson, Jr.
Chief of Engineers

Department of the Army ;
Washington 25, D. C. g
X
':'-i K
Dear General Wilson: i
5,
A

This is in reply to General Cassidy's letter of April 20, transmitting I
for our comment reports on Cape Fear River Basin, North Carolina. The &
reports recommend that the New llope Project on the Haw River be author- 3
ized in the interest of flood control, water supply, water-quality o
control, recreation and other purposes, at a net Federal cost of 58
$25,462,000. R

The Bureau of Sport Fisherles and Wildlife commented on the tentative )
plans for New Hope Dam and Reservoir project in a report dated March 12, 3
1962, That report placed a monetary value on the fishery benefits -4
created but, in keeping with the legislative intent of the Fish and
Wildlife Coordination Act, id not so evaluate stream fish and wildlife
losses. Neither did that report consider other elements in the com-
prehensive plan for which the Corps of Fngineers requests approval.

% 2 s

The Bureau notes that the District Eneinecr apparently assigned a value
of $1 per day to the estimated number of man-days of hunting lost as a-
result of the project, subtracting this total from the value of
increased fishing use to obtain a net benefit. As stated, it is the
policy of the Bureau of Sport Fisheries and Wildlife not to evaluate
losses but develop recommcndations which will prevent their occurrence. 73
This is consistent with the statement by the Senate Committee on Inter- 3
state and Foreign Commerce in Senate Report 1981 (85th Congress) to the ;4
effect that dollar estimates of fish and wildlife losses would not be “8
required by the Fish and Wildlife Coordination Act.

B e T T
G, e ATl R N L

In his report, the District Engineer stated that careful consideration
will be given to the suggestions of the Fish and Wildlife Service if a f
Design Memorandum for the New llope project is prepared, The Bureau of ¥
Sport Fisheries and Wildlife indicates that it will have no objection
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to submission of the favorable report on the plan contained in the
District Engineer's report of October 30, 1961, if assurances can be
given by the Chief of Engineers that the Corps of Engineers will make
available project lands for mitigation of wildlife losses and will
modify the outlet works, as required, to provide downstream releases of
adequate quality to protect the fishery.

Apparently no interests of the National Park Service would be affected
by the project, with the possible exception of archeological evidence.
It appears that archeological remains exist at the confluence of the

‘Haw and Cape Fear Rivers, The scenic qualities and natural values which

might be destroyed in the reservoir site are not outstanding.

The District Engineer should keep the Regional Director of the -Service
advised of progress on the project so arrangement can be made to sur-
vey, salvage and preserve such archeological remains as may be necessary
to comply with provisions of Public Law 86-523, June 27, 1960 (74 Stat,
220).

The report appears to consider adequately the recreation potential of
the New Hope Resexvoir, the only reservoir of the Cape Fear River

Basin on which Service cooperation was requested. However, it is not
evident from the report whether the proposed acquisition of land coin-
cides with the February 21 joint policies of land acquisition. Neither
cen & specific mnalysis and comparison be made between benefit and cost
estimates of the Service and the Corps relating to proposed recreation
use and development,

For these reasons and since the Corps' report predates the February
joint policies agreement, we suggest that the Corps may wish to
restudy the recreation resources and potential of the New llope Reser-
voir to assure that adequate lands and facilities will be provided to
meet the immediate and foreseeable future needs for public recreation
purposes.

We appreciate the opportunity to present our views.

E;ely yours,

_Assistant Secretary of the Interier

xXi
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LETTER TO THE SECRETARY OF THE INTERIOR

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON 25, D.C.
IN RERLY REFER TO

ENGCW-PD 16 July 1962

The Honorable Stewart L. Udall

The Secretary of the Interior

Dear Mr., Secretary:

Reference is made to the recent letter from the Assistant
Secretary of the Interior cammenting on the report of the Chief
of Engineers on Cape Fear River Basin, North Carolina,

You may be essured that if the New Hope project, recommended
in the report, is authorized and detailed planning is undertaken,
careful consideration would be given to the camments of the Fish
and Wildlife Service with the view to mitigating or offsetting
prospective fish and wildlife losses to the extent that measures
to accamplish that objective are jJustified. I concur in your
interpretation of the Fish and Wildlife Coordinaticn Act as ex-
pressed In Senate Report 1981, 85th Congress, that such justifi-
cation would not have to be made, az in the usual instance, by
camparing dollar estimates of econcmic losses with the costs for
remediel measures, However, I do not consider that this interpre-
tation precludes an econanic analysis of this matier as an aid to
Judgement, should this prove to be desirable and feasible,

I also assure you that the recreational potential of the New
Hope project would be explored fully in the planning stage of the
project in accordance with the spirit and intent of the 21 February
1962 Joint policles of the Departments of the Interior and Army on
land acquisition.

~  Your caments on the report are appreciated, Coples of your
letter and this reply will accampany the report to Congress.

Sincerely yours,

(Signed)

W. K. WILSON, JR.
Lieutenant General, USA
Chief of Engineers

xii -
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COMMENTS OF THE PUBLIC HEALTH SERVICE

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE WASHINGTON 25, D. C.

BUREAU OF STATE SERVIUCES Refer to

May 2k, 1962

Major General Walter K. Wilson, Jr.
Chief of Engineers

Department of the Army

Wwashington 25, D. C.

Dear General Wilson:

This is in reply to General Cassidy's letter of April 20, 1962, request-
ing comments on the U. S. Army Engineers® Report on Cape Fear River
Rasin, North Carolina.

Comments contained in the letter from the Reglonal Office o the District
Engincer, dated February 16, 1962, and included as attachment "C" to the
Corps report, are still applicable. It is +o be noted that the Public
Health Service evaluated benefits only for the New Hope Reservoir and
that water supply and water quality control benefits ere also assigned
to the Rendleman, Howards Mill and other proposed projects. Page 62

of the Corps report indicates that benefits established by the Public
Health Service for the New Hope project were extended to a 100~year basls
by the Corps of Engineers by gssuming that the rate of growth of benefits
for the second SO-year period would remain the seme as during the first
50-year period.

The Public Health Service reports, dated May 1959 and March 1961 (included
as Appendix VI in the Corps report), were of a preliminary nature and

were transmitted to the District Engineer with the recommendation that

a more detailed study be undertaken and benefits re-gvaluated prior to
construction of the New Hope project.

The top of the conservation pool in the New Hope project would be at
elevation 212, while the conduit for discharge of normal stream flow would
be at elevation 166. Thus, water would be drawn from a depth of 46 feet

and could be deficient in oxygen content during periods of reservolir
stratification. Meens of maintaining adequate dissolved oxygen concentra-
tions in discharged waters are to be recommended, This could be accomplished
by means of a multiple-level outlet structure, or simllar means. Ex-
perience with Kerr Dem and other structures on the Roanoke and Catavba

Rivers in North Carolina indicates that this 1s an extremely importent factor
to be considered if adequate water gquality is to be malntained.

Power generation is suggested for possible inclusion in the New Hope pro-
Ject. S8ince such power would most likely be generated for paaking purposes,

ser
XHi
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provision for re-regulation of water quality flows should be included
in the event power becomes g rart of the project.

We are in agreement with coments received from the State of North
Carolina as follows: (A) The proposed depth of discharge through the
New Hope Dam may result in low dissolved oxygen concentrations and high
ménganese and iron concentrations, (B) The proposed reservoir clearing
will leave large amounts of vegetation vwhich may meke 1t impossible to
mailntain the "A-II" (water supply) classification of the river below the
project dve to tastes and odors. (C) North Cerolina legal requirements
would be fulfilled (pertaining to reservoir clearing) if all trees in
New Hope Reservoir were cut off at, or below, elevation 199, but in the
interest of public health, efficiency and economy 1t is recommended that
the entire reservoir below elevation 21k be cleared., This is recommended

to effectively control mosquitoes which transmit maleris and encephalitig
and which occur in the reservoir areas,

Our recommendations regarding vector control are as follows: (A) That
vector prevention and control measures be incorporated into the design

or planning stage of the reservoir project; (B) that plans for reservoir
glearing be concurred in by the North Carolina State Board of Health;

C) that borrow areas be permenently inundated or made self-draining;

D) that water-retaining depressions within the flood control zone be

connected with the reservoir by drains; (E) that seepage areas be elime

Tural channels; (P) that vegetation of &
mosquito production be perlodicelly con-

The opportunity to review the report is appreciated. We stand ready to
provide consultation concerning vector control

control aspects of the project on your request

=y

» water supply and pollutioni

=

Sincerely yours,

. Keith 8. Krause
Chief, Technical Services Branch
Division of water Supply and
Pollution Control

xiv




LETTER TO THE PUBLIC HEALTH SERVICE

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 1285, D.C.

2 July 1962

Mr. Gordon E, McCallum

Chisf, Division of Water Sapply
and Pollution Control

FPublic Health Service

Department of Health, Edncatlon
and Welfare

Dear Mr. McCallum:

Reference 1a made to the recent Jetter from Mr. Keith S. Erause,
Chief Technical Services Branch, commenting on the report of the Chief
of Engineers on the Cape Fear River Basin, North Carolina.

Concerning the projects at Randleman, Howards Mill and the others
in the comprehensive plan vhich were not recommended for anthorization
at this time, consideraticn was given, in accordance with sound project
tormnlation, to purposes which would serve the basic objective of futare
water resource development of the Cape Fear River Basin, Accordingly,
storage for water supply and water quality comtrol to serve growing
pesds of the area was included in the reservoir projects for evaluation
and future plamning.

The importance of maintaining an adequate concentration of diseolved
axygen in the discharge water is appraciated and suitable ontlet works
wil]l be considered in the design of the New Hope Reservolr, if anthor=
ixed, Peak power generating facilities at Wew Hope were not found warran-
ted at this time, However, the possibility of generating a small amount
of generally centimicus power ineidental to discharges for low {low
augnentation also will be investigated in greater detail.

Criteris for clearing the reservoﬁ will be examined further and will,

of course, be in accord with legal requirements of the State of Horth
Carolina. '

xv
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You may be assured that these and other mattera requiring investi-
gation, in the design phase of the New Hope Project and for subsequent
project authorization, will be fully coordinated with the Public Health

Service.

Your comments on the report and your offer of consultation are
appreciated. Coples of your letter and this reply will accompany the

report to Congress,
Sincerely yours,

(Signed)

W. K. WILSOK, JR.
Lientenant General, USA

Chief of Engineers

xvi




COMMENTS FROM THE DEPARTMENT OF AGRICULTURE

DEPARTMENT OF AGRICULTURE
WASHINGTON 25, D. C.

May 25, 1962

Honorable Elvis J. Stahr, Jr.
Secretary of the Army

Doer Mr. Secretary:

This is in reply to the Acting Chief of Engineers'! letter of April 20, 1962,
tvansmitting for our review and comment his proposed review survey report
on the Cape Fear River Basin, Norih Carolina. .

The report recommends = general plan of development to meet the immediate

ani future water resource needs of the Cape Fear River Basin. As the first
olement of the plan, the report recommends for {rmediate construction, & dem
end reservoir at the New Hope site on the Haw River, According to the report
the proposed New Hope Project will provide for fleod control, water supply,
water quality control, recreation, and other purposes not specifically
identified.

The data presented in the report indicates that the New Hope Reservoir will
have a gross storage capaclity of 660,000 acre-feet. Of this amount,

541,000 acre-feet will be for flood control, 72,000 acre-feet for low-flow
regulation, and 47,000 acre-feet for sediment storage in the year 1965. The
report estimates that by the year 2015, of the gross storage of 660,000 scre-
feet, 476,000 acre-feet will be for flood control, 127,000 acre~feet for low-
flow regulation apd municipal water supply, 10,000 acre-feet for irrigation,
and 47,000 acre-feet for sediment storage.

The total first cost of the New Hope Project is estimated to be $25,612,000,
of which $319,000, the cost allocated to water supply, will be borne by
non~-Federal interests. j

The other features of the general plan of development recommended in the
report to be carried out between the years 1965 to 2065 provlde fort

1, A dam and reservoir at the Randleman site on the Deep Rivers The
reservoir would have a gross storage capaclty of 98,000 scre-feetl
of which 54,000 acre-feet would be for flood control, 36,000 acre~
fest for water supply, 4,000 acre-feet for irrigation, and 4,000
acre-feet for sediment storage;
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reservoir would have a gross storage capacity of 103,U0V acre-1@o%,
of which 130,000 acre~fset would be for flood control, 23,000 acre—
feet for low-flow regulation, and 10,000 acre-feet for sediment

storage; and

3. An unspecified number of "small" reservoirs at undetermined locations
throughout the Cape Fear River Basin. These reservoirs ultimately .
would have an aggregate gross storage capacity of 923,000 acre~feet,
of which 335,000 acre-feet would be for flood control, 207,000 acre
feet for mmicipal water supply, 96,000 acre-feet for low-flow regu-i
lation, 96,000 acre-feet for irrigation, and 41,000 acre~feet for
sediment storage.

The estimated total first cost of the comprebensive program, based on 1960

prices, 1s $72,357,000. Average anmal benefits, also based on 1960 prices,
are estimated to be $4,744,000 by the year 2065 when the total progrem ia
installed. The report also estimates that the total storage peeds for all
purposes by the year 2065 will be 1,844,000 acre-feet.

The report is unique in the presentation of a program of develorment phased
to meet the estimated needs of specific areas of the basin for & 100-year
period in the future. However, the report doea not provide information with
respect to the specific areas where the water gtored for mnicipal supply
ths New Hope Reservoir, recormended for immediate construction, will be used
nor the local entities of government that- bave indicated they will assume
the cogts allocated to such storage in accordance with the provisions of the

Water Supply Act of 1958,

The Department of fgriculture would agres to the recommendation in the )
report to continue studies for the development of a comprehensive program
of small veservoirs in the tributaries of the Haw, Deep, and Cape Fear |
Rivers if 1t is changed to provide that this study shell be undertaken by |
the Department of Agriculture in consultation with the Corps of Engineera. -
Bensfits from such & system of small reservoirs would be primarily to agris
enltural lands and rural commnities, Such improvements are obviously of i
the type which the Congress has provided for under the programs of this j
Department such as the Watershed Protection and Fleood Prevention Aet, Publif
Iaw 566, 83d Congress, as amended, Authorization for the Corps of Engineer
to plan an unspecified number of small reservoirs at undesignated places X
would preclude this Department from providing assistance to local organiza<
tions to plan and install complete watershed treatment programs in the Capdj
Fear Basin during the next hundred-year period.

The report refers to the joint study of the Cape Fear River Basin by the 1

Corps of Engineers, the Soil Conservation Service, and the State of Northy
Carolins which wes initiated in 1957. A joint report of this land and .
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vater resource study was completed in 1961 and provided to members of the
Congress and to interested individuals and organizations. The joint report
presents two alternative plana for water resource development in the Cape
Foar River Basin, Plan A, consisting of a relatively large reservolr at

the New Hope site, was investigated by the Corps of Engineers. This plan

i3 pssentially the New Hope Reservoir Project now recommended in the Chief
of Engineera' report. Plan B, consisting of 232 small snd intermsdiate size
reservoirs, was investigated by the Soil Conservation Service.

The Department of Agriculture, in the course of this study, obtained a
considereble volume of information with respect to the resources, needs, and
potential methods of develorment of the Cape Fear River Basin., This infor-
petion is the basis of the following comments with respect to certain aspects
of the Chief of Engineers! report:

1. The total average anmual project benefits from the New Hope Reservoir
were estimated to be $1,762,000 in the joint report. The total
average anmal project benefits from the New Hope Reservoir in the
Chief of Engineers! report are now estimated to be $2,340,000.

2. In the joint study, agencles of the Department of Agriculture carrisd
out detailed investigations of agricultural demages im Reach No. 1
of the Cape Fear River. This area has the largest damage from flood~
ing to agricultural resources in the basin, These studles included
measurement of recent aerial photographs to determine the area of
the 1end in the flood plain subject to flooding. This method provides
the most accurate map measurement of such areas thet can be used at
the present time, Thess measurements established the total area
subject to flooding as 102,800 acres, and this.value wad used in the
determination of flood-demage reduction benefits for the joint
report. However, the Chief of Engineers! report now estimates the
area subject to flooding in this damage reach to be 122,800 acres..
Crop yields, crop acreages, prices, and production costs used in
the evaluation of agricultural flocd damages in the Chief of
Engineers' report are such as rasult in significantly higher esti-
mates than were developed by agencies of this Department and used
in the joint report. We suggest that the Chief of Engineers
re-examine the estimates, used in the report, of flood damage
reduction benefits to agricultural lands and improvements in thia
damage reach. :

3, Significant recreation benefits are attributed to the proposed Rew
Hope Reservoir, However, the report indicates that the pollution
factor would render this reservoir unsuitable for water-associated
recreation activities such as swimming and water skiing. The
pollution factor may also adversely affect the use of the reservolr
for fishing. In view of these considerations, it appears that full
realization of the recreation benefits would necessarily be post-
poned until some mch later date when resarvoirs were constructed
in the upper Haw River Basin to provide gufficient dilution to
reduce the pollution load to tolerable limits.
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4s The Mow Hope Ressrvoir would provide for the needs for flood pro-

tection, municipal and industrial water supply, and water quality
control. for the area downstream from the confluence of the Deep and
Haw Rivers., The principal urban damege center at Fayetteville would
be afforded an adequate level of flood protection by this project.
However, the total needs of the basin from water resource develop-
ment would not be achieved until the total program recommended in
the Chief of Engineers! report is installed. Flood control was the
mejor element considered in the joint studies. The analysis of the
alternatives considered in this study indicated that large reductions
in the flood hazard on the main stem could be brought about by either
of the methods of development. These studies did not indicate a
clear-cut economic advantage for either plan with respect to flood
damage reduction on the main stem. However, the studles did not
reveal an economic justification, based on benefits from flood
damage reduction, for the installation of all of the elements of
both plans. It appears that the comprehensive program recommended
in the Chief of Engineers! report, which is essentially a combination
of the elements of both plans, is dependent on benefits which will
acerue from purposes other than flood control. The estimated bene-
fits which ars presented in the report to establish the economic
feasibility of such a plan are based on broad assumptions of develop-
nments in the basin which are expscted to take place in the next 100
Years,

In view of these and other factors, the Department of Agriculture bellsves
that the data presented in the report do not conclusively show that the
comprehensive plan of improvements recommended by the Chief of Enginsers will
provide the most feasible method for the development of the land and water
resources of the Cape Fear River Basin.

Thank you for providing this report for our review.

Sincerely yours,

Fra-z J. Welch
Aspistant Secretary
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LETTER TO THE SECRETARY OF AGRICULTURE

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 25, D.C.

W REPLY REFIR TO

ENGCW-PD 3 July 1962

The Honorable Orville L. Freeman

The Secretary of Agriculture

Dear Mr. éecretary:

Reference is made to recent letter from the Assistant Secretary
of Agriculture commenting on the report of the Chief of Engineers on
the Cape Fear River Basin, North Carolina.

We appreciate the earnest efforts and contribution of your Depart-
ment in the joint study to the formulation of the comprehensive plan
for the Cape Fear River Basin, As part of our recommendation for
guthority to continue studies toward accomplishment of the overall plan,
we propose that, within the purview of Public Law 566 as smended, flood
prevention and drainage measures, land stabilization, and watershed pro-
tection and management should be accomplished with the assistance of
Federal programs under the direction of the Depertment of Agriculture.
We believe that these measures and others in the plan, related to the
Federal interest, should be accomplished by the agencies having primary
responsibility and in consultation with other interested sgencies.

Goncerning the estimates of benefits, further detailed investiga-
tion was made of the economic analysis perlod for improvements and of
future growth of urban areas and industry in the vicinity of Fayetteville.

The economic analysis in the current report is based on & 100-year
period over which it is considered that the New Hope project would serve.
In consideration of future urban and industrial development, benefits
were credited to the projects for this purpose in addition to enhancement
of lands for agriculture, which was evaluated in the joint study.

The area in the flood plain of Reach No. 1 waes plenimetered from

U. S, Geological Survey meps at 123,500 acres. This value was noted in
the joint study and in our current report,
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Full realization of recreational potential in the New Hope Reservoir
will only be obtained with water of high quality in the reservoir.
However, we believe that the conservation pool will form an attractive
lake and the recreational benefits evaluated on the basis of anticipated

conditions are conservatlive.

Suitable mssurances have now been furnished by local interests in
Yorth Carolina that they will bear the cost allocated to water supply
of the New Hope Dam and Reservoir, in accordance with the Water Supply
Act of 1958 as amended.

Your comments on the report are appreciated. Coples of your lettser
and this reply will accompany the report to Congress.

Sincerely yours,

(8igned)

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

THE UNDER SECRETARY OF COMMERCE
FOR TRANSPORTATION
WASHINGTON 28, D.C.

31 May 1962

Lieutenant General W. K. Wilson, Jr., USA
Chief of Engineers

Pepartment of the Army

Washington 25, D. C.

Dear General Wilaon:

As requested in General Cassidy's letter of April 20, 1962, I am
transmitting herein the comments of the interested Department of
Commerce agencies on your proposed report on the Cape Fear River
Basin, North Carolinma. ° T e

The Coast and Geodetic Survey advises that sufficient basic hori-
zontal and vertical control are readily available in the basin
area and that the construction of the New Hope Dam will not re-
quire the relocation of existing control monuments. The Coast
and Geodetic Survey recoumends that future land surveys conducted
in the Cape Fear River Basin area be connected with the national
geodetic network. '

The Bureau of Public Roads notes that the construction of the New
Hope Dam and Reservoir will necessitate the relocation of two pri-
mary State highways and a number of secondary highways and that the
cost of this highway relocation has been included as a project cost.
It is assumed,that these highways will be recomstructed to the then.
current standards for the traffic existing at the time the highways
are rebuilt and that the alignmment of the relocations will be coor-
dinated with the local highway authorities. :

The Weather Buresu notes that an evaporation rate of 40.07 inches
based on a 33-year record of the Weather Bureau "Class A" pan at
Chapel Hill has been used in the report (Item 45, Page 25). The
Weather Bureau would like to point out that the Chapel Hill pan

was moved to & new location in -1950. The Weather Bureau feels that
the evaporation rate at the new location (approximately 55 inches

for the perfod 1950-1959) is more representative of actual conditions.
This rate is comsistent with that given in the Weather Bureau's
technical paper "Evaporation Maps of the United States." It is

also suggested that Section VIII of the report should mention the

Weather Bureau's flood forecasting service as one of the means of.
reducin; flocd losses.
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is appreclated.

Your courtesy in providing a copy of this report for our review

Sincerely yours,

<ok k. Bodom

Frank L. Barton
Deputy Under Secretary
for Transportation
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COMMENTS OF THE FEDERAL POWER COMMISSION

FEDERAL POWER COMMISSION
WASHINGTON 25, D.C.

June22,1962

Lieutenant General W. K. Wilson, Jr.
Chief of Engineers

Department of the Army

Washington 25, D. C.

Reference: ENGCW-PD
Dear Ceneral Wilson:

This is in reply to General Cassidy's letier of April 20, 1962,
inviting comments by the Comnission 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 Cape Fear River
Basin, North Caroline.

The reports of your Department recommend that the general plan
for improvement of the Cape Fear River basin, consisting of three main
reservoirs supplemented by a number of smaller reservoirs and local
protection projects, be approved as a guide for immediate and future
development; and that the New Hope project, as a key element in the
plan, be authorized for comnstruction in the interest of flood control,
water supply, water-quality control, reecreation, and other purposes.
The estimated construction cost of the New Hope project is $25,h62:000:
of which $319,000 would be repaid by local interests for water supply
purposes. Minimum provisions would be mede in the plans for that proj-

ect for future installation of a small hydroeleciric unit of about
2,500 kilovatts.

The Commission staff, which has cooperated with your Department in
studies of the Cape Fear basin, haes made studies of the power possibili-
ties of the New Hope project. These studies show that use in the in-
terest of power of the planned conservation storage of the project as
recommended would make possible a continuous output of gbout 1,170
kilowatts during & critical low-flow period. This would warrant con-
siderastion of an installed capacity of 5,000 to 10,000 kilowatts.

With an installation of 5,000 kilowatts the average annual generation
would amount to spproximately 30,000,000 kilowatts-hours and the re-
sulting power benefits would exceed the added power costs.
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The reports of your Department show that among the possible plans
considered for the lew Hope site was one providing for a dam about
15 feet higher then the one now proposed, including a power installa-
tion of 72,000 kilowatis capable of an average annual generation of
‘about 75,000,000 kilowatt-hours. Although such a project was found
to be economically feasible and would afford venefits to potential
projects downstream, the reports state that it would be inadvisable
in view of the local opposition indicated. Staff studies also show
that such a project would be economically feasible and would provide
for optimum development of power at the New Hope site.

Based on its consideration of the reports of your Department and
the studies of its own staff, the Commission concludes that there is
opportunity for the economical development of hydrcelectric power at
the New Hope project site. It notes, however, that the recommended
project would not develop the full power potential of the site. Al-
though the Commission is not in a position to evaluate the factors
which have been raised in oppeosition to a more comprehensive develop-
ment than is now proposed, it believes that the possibility for the
construction of a higher dam which would more fully develop the power

potential of the site should be brought to the attention of the Con-
gress.

Sincerely yours,

Joseph C. Swidler
Chairman




CAPE FEAR RIVER BASIN, NORTH CAROLINA e

REPORT OF THE CHIEF OF ENGINEERS, DEPARTMENT OF THE ARMY ;

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON 25, D. C.

16 July 1962

SUBJECT: Cape Fear River Basin, Nerth Carolina
TO: THE SECRETARY OF THE ARMY

1. T submit for transmission to Congress the report of the
Board of Engineers for Rivers and Harbors, accompanied by the re-
ports of the District and Divislon Engineers, in response to &
resolution of the Committee on Flood Control, House of Repre-
sentatives, United States, adopted 2 May 1946, concerning the
advisability of improvements for flood control in the Cape Fear
River basin, North Carolina.

0. The District and Division Engineers recommend that thelr
general plan for development of the Cape Fear pasin’ be approved as
a guide for smmediate and future water-resources conservation, and
+that the New Bope project on the Haw River be authorized for con-
struction in the interest of flood control, water supply, water-
quality control, recreation, and other purposes, at an estimated
cost of $25,462,000 for construction and $100,000 annually for
operation, maintenance, and replacements, subject to certain con-
ditions of local cooperation, including payment in accordance with
the Water Supply Act of 1958, as amended, the construction costs
allocated to municipal and industrial water supply, presently
estimated at $319,000, and anmual operation and maintenance costs,
estimated at $8,000. They further recommend that authority be
granted to continue the Cape Fear River basin studies, and that
continuous and vigorous action be taken by Federal and non-Federal
agencies toward the accomplishment of the overall plan, including
the preservation of sites for the projects that comprise the entire
plan. The net cost to the United States for the New Hope project
is estimated at $24,143,000, Annual charges are estimated at
$865,000 including $92,000 for Federal operation, maintenance, and
replacements. With anmual btenefits estimated at $2,340,000, the
benefit-cost ratio is 2.5.




neral in the views of the report
al of the plan essentially as
+ Engineer, subject to certain conditlons

of local cooperation, including those noted above.

3. The Bqard concurs in ge
ing officers and recommends &pprov
‘proposed by the Distric

4. I concur in the recommendstions of the Board.

W. X. WILSON, JR.
Lieutenant Gener
Chief of Engi




REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

GORPS OF ENGINEERS, U. S. ARMY
BOARD OF ENGINEERS FOR RIVERS AND HARBORS
WASHINGTON 25,0.C

ENGBR 23 March 1962

SUBJECT: Cape Fear River Basin, North Carolina

TO: Chief of Englneers
Department of the Army

1. Authority and scope.--This report is in response to the
following resolution adopted 2 May 1946

Resolved by the Committee on Flood Control, House
of Representatives, That ‘the Board of Englneers for
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 on Cape Fear
River, North Carolina, published in House Document
No. 193, T3rd Congress, ond Session, with a view to
determining whether any modifications of the recom-
mendations for flood control contained thereln are
advisable at this time.

The report covers the needs for flood protectlon, municipal and
industrial water supply, water-guallity control, irrigation, and
recreation, and presents a general plan of development. The North-
eact Cape Fear Rlver and Black River are not included in the scope
of this report.

», Basin description.--The Cape Fear River 1s formed by the
confluence of the Deep and Haw Rivers in central North Carolina.
Tt flows generally southeast 198 miles and empties into the Atlen-
tic Ocean at Cape Fear, 20 miles below Wilmington, North Carolina.
The basin is oblong in shape. Its length 1s about 200 miles,
width sbout 60 miles, and drainage area 8,570 square miles. The
tidal reach extends to lock and dam No. 1, about 39 miles above
Wilmington. The average width of the flood plain 1s gbout 2.2
miles. At Fayetteville, 115 miles sbove Wilmington, the bankfull
flow is about 35,000 cubic feet per second. The major tributaries
of Cape Fear River ipncluded in this study are Haw and Deep Rlvers,
draimng areas of 1,705 and 1,422 square miles, respectively.




3. General economy.--The population of the basin was esti-
mated at 849,200 in 1960, about one-half urban. The headwaters
area i{s highly industrialized, principally in the manufacture of
textiles, wooden furniture, and tobacco products, Other indus-
tries include the production of cellophanes, machinery, ferti-
lizers, chemicals, clay, glass, plastics, metal fabrications,
and industtial rubber. Farm income averages about 15 percent of
the total effective income of the basin. Wilmington, a major sea-
port, is the center of most waterborne traffic for the State.

4. Existing improvements.--There are no Corps of Engineers
flood-control projects specifically authorized by Congress in the
basin. In July 1961, under provislons of Public Law 685, Eighty-
fourth Congress, construction was {nitiated on repalr and ralsing
of 4 miles of old dike and providing 11 miles of new dike to the
existing White Oak Dike near Kelly, North Carclina, in the vicinity
of lock and dam No. 1, 39 miles above wilmington. About 20,200
acres will be protected to the 1945 flood level by the improvement.
The So0ll Conservation Service, United States Department of Agri-
culture, cooperates with local agenciles in preparing plans for
agricultural land use and land-treatment measures in the basin.

The Bladen Lakes State Forest, containing 36,000 acres in the lower
basin, is used by the State as a recreational area as well as for
timber production and wildlife conservation.

5. Floods and other problems,--Floods occur in the Cape Fear
River basin during all seasons of the year. In the upper reaches,
floods are flashy and usuzlly have a duration of 2 to 4 days. On
the lower reaches, the flood plain widens to gseveral miles, result-
ing in slower rising and falling stages. In this axea, floods
usually last from 5 to 14 days. Fayetteville, near the center of
the basin, {8 subject to extensive flood damage, At this locatiom,
floods average 1.7 occurrences & year. About one-fourth of the
commercial and residential area in Fayetteville and East Fayette-
ville were severely damaged by floodwaters in 1945. Recurrence
of this flood would affect about 3,000 homes, 200 commercial and
industrial establishments, schools, churches and other public
buildings. Based on 1960 prices and stage of development, flood
damages in the basin from recurrxence of the 1945 flood are esti-
mated at $10,965,000 of which $3,015,000 would be rural and
$7,950,000, non-rural damages. Under the same conditions, average
annual flood damage is estimated at $1,487,000. Water shortages
have been experienced in some years by 2 number of municipalities.
Municipal and industrial process water usage from all sources is
expected to increase unt{l by the year 1980 a total of approximate
200 million gallons per day will be needed. Discharge of untreate




and partially treated domestic sewage and industrial wastes have
polluted the streams. Effluent of certain industries 1s very dif=-
ficult to treat and in many instances water quality can be best
improved by increasing minimum streamflows.

6., Improvement desired,--Local interests desire flood pro=
tection along Cape Fear River, particularly at Fayettsville, and
emphasize the need of water conservation for the improvement of
naviggtion, pollution abatement, and other uses, The Cape Fear
Basin‘DevelopmentAAssociation has been organized to promote devel=-
gpment of the water resources of the basin. .In the Greensboro
area, local interests request development of the Deep River basin
with a dam at the Randleman site. Others desire a series of small
dams for various water uses, '

7. Plan of improvement,=-~-The District Englneer finds that
there is an immediate and urgent need for improvements to provide
flood protection} water~quality control, and recreation in the
Cape Fear River basin. He notes that treatment 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 & necesgary factor in maintaining acceptable streamflow
conditions. He has developed a general plan of improvement and
proposes sequential construction, which includes regservoirs -on
major and minor tributaries of the Cape Fear River, and comple=
mentary conservation programs by other Federal and State agencies.
He proposes, as the first atep of development, construction of the
New Hope Dam on the Haw River below the mouth of the New Hope
Biver to initially provide flood-control storage of 541,000 acre=
feet and conservation storage of 119,000 acre-feet, a total of
660,000 acre-feet., The Randleman and Howards Mill Reservoirs
and other local flood-contxol projects and reservoirs that are
found feasible would be constructed as the need for additional
water supply and flood control develops. When appropriate, a
part of the flood=contral storage in the New Hope Reservoir
‘would be replaced by storage in other reserveirs and the vacated
storage reallotted to water supply. The comprehensive plan con=
templates the further development of watershed treatment to be
{nitiated under the provisions of general laws.

8. The Randleman Dam on Deep River would be about 5 miles
above the town of Randleman and would control a drainage area of
about 168 square miles. The reservoir would have a storage capacr=
ity of 54,000 acre-feet for flood control and 44,000 acre-feet for




conservation at the time of initial construction. The Howards Mill
Dam on Deep River would be about 1 mile below the Randolph County
line and would control a drainage area of 57> square miles, includ-
ing the area above the Randleman Dam site. The reservoir would
have a storage capacity of 130,000 acre-feet for flood control and
33,000 acre-feet for conservation storage at the time of initial
construction. Other reservoir projects, with storage estimated at
923,000 ascre-feet, would be located in the headwaters of the Haw
and Little Rivers, below the Howards Mill site and in other tribu-
tary areas upstresm from Fayetteville.

9. Sequential development.--An analysis of each element of
the comprehensive plan, from the standpoint of its economic feasi-
bility and of its value toward meeting the immediate needs of the
basin, indicates that the New Hope project should be the first unit
constructed. The District Englineer evaluates the proposed compre-
hensive development plan for the Cape Fear River basin, aside from
watershed treatment, based on 1960 prices and a 100-year perlod of
analysis, as follows:

Assumed : - Average : :
. year . First : financial: Average : Benefit
: of . costg,: annual annual ¢ to cost
Project .completion: $1,000: costs : benefits : ratio
New Hope ;1965  :$25,612:$ 865,000:$2,142,000: 2.5
Howards Mili . 1975 : k4,591:  187,000: 4¥1k,000: 2.2
Rendleman . 1975 : 3,700: 161,000:  317,000: 2.0
1.2

amall reservoirs: 1975-2065: 38,45h:$1, 532,000:$1,871,000:

- - . .

10. Costs and feasibility.--The District Engineer's estimated
first cost, annual charges, and economic feasibility for the New
Hope Reservoir, based on initial allocation of storage, are:

Ttem Amount
First cost {average 1960 prices)
Federal . $25) llb3, 000
Preauthorization studies 150,000
Non-Federal (water supply) 313,000
Total %25, 612,000




Item Amount

Annual charges

Federal $ 848,000 (1)
Non-Federal 17,000 (2)
Total 5,000 (3)

(1) Includes $92,000 annual operation gnd maintenance.
(2) Includes $8,000 annual operation and maintenance.
(3) Excludes $79,000 annual econcmic cost of lands.

Average annual benefits

Flood control $1,697,000
Water-quality control 77,500
Water supply 46,500
General recreation 405,000
Fishing and hunting 114,000
Total $3, 340, 000
Ratio of benefits to econmomic costs 2,5 (based on &
100~year
period of
analysis.)

The alternative costs for water-quality control were considered

es the costs of small reservoirs at alternative locations with-

out recreation facilities. The report by the Public Health Service
which presents benefits on low-flow augmentation evaluated over a
50-year period was used as a basis for projecting qgter-quality
control benefits an additional 50 years. The report on general
recreation benefits--exclusive of fish end wildlife benefits--
evaluasted by the United States National Park Service, based on &
50-year project life also was used as the basis for extending
velues for recreation to a 100-year period by the District Engi-
neer. The District Engineer recommends that his comprehensive plan
of development of the Cape Fear River basin be approved, that the
New Hope project be authorized for construction, and that authority
be granted to continue the Cape Fear River Basin studies all in
secordance with his proposed plan, subject to certain conditions of
local cocperation. The Division Engineer concurs.

11. Public notice.--The Division Engineer issued a public
notice stating the recommendations of the reporting offlcers and
affording interested partles an opportunity to present additional
information to the Beard. Careful consideration has been given to
the communications recelved.
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Views and Recommendations of the Board of Engineers for Rivers and Har

12. Views.~-The Board of Englneers for Rivers and Harbors
concurs in general in the views and recommendations of the re-
porting officers. It agrees that there 1s & need for the baslic
plan to serve as a general guide for development of the water
resources of the Cape Fear Rlver basin. The Board also agrees
that while small- and intermediate-size reservoirs could provide
substantial benefits to the basin many difficult problems would
be encountered in developing such a system of reservoirs to meet
the immediate needs of the area and to provide the maximum in-
eremental benefits. On the other hand, the addition of tributary
reservolrs would provide a practical solution to the more localized
water-resources problems and would complement the flood-control,
water-supply, and recreation” features of the three principal
reservoirs. Approxtmately 63 percent of the flood-control benefits,
16 percent of the water-supply benefits and 49 percent of the rec-
reatlion benefits credited to the entire comprehensive plan of
development of the basin would derive from the New Hope project.
Full control. of storage and releases would be achieved at one
site in contrast to the complexities inveolved in the operation
of a miltiple-small-dams alternative project. The Board finds :
that the New Hope project, as recommended by the District Engi-
neer, is suitable for the first stage of development and is
economically justified by the prospective benefits. The Board
further notes that the Governor of North Carolina strongly urges
the immediate construction of the New Hope project.

13. Recommendations.--Accordingly the Board recommends:

a. That the general plan for development of the Cape
Fear River basin, as presented by the Distriet Engineer, be
approved ag a gulde for immediate and future water-resources
coneervation;

b. That the New Hope project on the Haw River in
North Carolina be authorized for construction In the interest
of flood control, water supply, water-quality control, recreation
and other purposes, generally in accordance with the plan of the
District Engineer and with such modifications thereof as in the
discretion of the Chief of Engineers may be advisable, at an
estimated cost of $25,462,000 for construction and $100,000 anmu-"
ally for operation, maintenance, and replacements: Provided that
prior to construction local interests furnish assurances satis-
factory to the Secretary of the Army that they will: a
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(1) Protect downstream channels from encroachments
and obstructions which would adversely affect operation of the
project;

(2) Bear all of the construction cost allocated to
municipal and {ndustrial water supply, presently estimated at
$319,000, and;

(3) Bear all the annual cost for operation, mainte-
nance, and major replacements allocated to municipal and industrial
water supply, an amount presently estimated at $8,000 annually;

c. That local interests be permitted to repay all of
the costs assigned to them in general accordance with the principles
outlined in the Water Supply Act of 1958, as amended;

d. That authority to continue the Cape Fear River basin
studies be granted after authorization of the New Hope project in
order that authorization reports for the Randleman, Howards Mill,
and other projects may be prepared; and

e. Continuous and vigorous action by Federal and non-
Federal agencies, separately and cooperatively under authorities
that exist or may be provided, in prosecution of programs for land
management, controlling and regulating the use and development
of flood plains, preservation and development of recreation and
fish and wildlife resources, sbatement of stream pollution and
improvement of water quality, conservation of ground.and surface
waters, and preservation of sites for the projects that comprise
the entire plan.

FOR THE BOARD:

KEITH R. BARNEY"
Major General, USA

Chairman




REPORT OF THE DISTRICT ENGINEER

SYLLABUS

The District Engineer finds that there is an immediate and
urgent need for improvements to provide f100d protection, water-
quality control, and recreation in the basin of the Cape Fear River,
North Caroclina. He elso finds a strong need to provide storags for
future municipal and industrial water supply and irrigation, and ad-
ditlonal storage for flood control, water-quality control, and recre-
ational needs to keep sbreast of sconomic growth in this region.
Without projects he estimates the sverage ennual £lood damages in the
area over the next 100 years to be $1,736,000; he finds that the
present minimum streemflow of 19 cuble feet per second ab Iillington,
N. C., is inadequate for present-day water-quality control, and that
by the year 2065 the storage needs are estimated to be 1,844,000 acre-
feet. He has determined that the most practical, feasible, and eco-
nomic means for providing for the needs of the Cape Fear River Basin
over the next 100 years is a plan consisting of reservoirs, local
flood protection projects, and yatershed-treatment measures. He has
developed a general plan of improvement and sequence of construction
which would include reservoirs on major and minor tritutaries of the
Cape Fear River above Fayetteville, N. C., and complementary conserve-
tion programs by other Federal and State agencies. Accordingly, &s
the initial step of development, he recomuends construction at this
time of the New Hope Dam located on the Hew River below the mouth of
the New Hope River; and that further studies be made of the Randleman
and Howards Mill Reservoirs sites end of other local flood control
and water-supply reservoir sites to verify and/or modify the seguence
of construction of the future projects so as to provide for the pro-
gressive development of the water resources of the Cape Fear River
Basin. He further recommends continuous and vigorous action by Fed—-
erel and non-Federal agencies in prosecution of progrems for land
management, controlling and regulating the use and development of
flood plains, preservation and development of recrestional and fish
and wildlife resources, improvement of water quality, conservation of
ground and surface waters, and selection and preservation of sites
for the projects that comprise the yltimate plan. He notes that the
recomnended New Hope project would fit into any plan of development
for the Cape Fear River Basin and should be the initial project to be
constructed, and that it would prevent 72 percent of the average an-
nual flood damages oceurring in the Cape Fear River Basin and furnist
benefits from water-quality control and recreation. He estimates
that the total construction cost, ot 1960 prices, of the New Hope
project will be 425,612,000, with arpual costs of $100,000 for opers
tion, maintensnce, and replacements, and that the average annual
benefits will exceed the average annual costs by 170 percent.
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U. S. ARMY ENGINEER DISTRICT, WILMINGTON
CORPS OF ENGINEERS &
308 CUSTOMHOUSE g8
WILMINGTON, NORTH CAROLINA R
1961 8
SAWEM 30 October 19 3
SUBJECT: Report on Comprehensive Survey of Cape Fear River Basin, .}f

North Carolina

TOs Division Engineer

U, S. Army Engineer Division, South Atlantic
Atlaenta, Georgila

SECTICN I -~ GENERAL
PURPOSE

1., The purpose of this report is to present a general compre-
hensive plan of development to meet current and futurs water-resource
needs of the Cape Fear River Basin.

AUTHORITY .

2. Authority for this report is contained in a resolution by
the House of Representatives, Committee on Flood Control, adopted May
2, 1946, which reads as follows: B

Resolved by the Committee on Flood Control, House of
Representatives, That the Board of Exngineers for Rivers ard
Harbors created under Section 3 of the River and Harbor Act
approved June 13, 1902, be, and is hereby, requesied to re-
view the report on Cape Fear River, North Carolina, published
in House Document No. 193, 73rd Congress, 2nd Sessiom, with
a view of determining whether any modifications of the recom—
mendationg for flood control contained therein are advisable
at this time.

3. As the first step in response to the above resclution &
preliminery-examination repoert on the Cape Fear River Baain was submit-
ted on 25 July 1947 recommending a comprehensive survey report. In
November 1947 the Chief of Engineers authorized a survey report on the
basin, The studies for that report were initiated in 1948, but wers

suspended in 1950 because of a general curtailment of the reports pro-
gran, ’
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4. Work was resumed on the comprehensive survey report in Sep-
tember 1955. The study program included investigations of flocd con-
trol reservoirs at Randleman and Howards Mill sites on the Deep River, -
and the New Hope site on the Haw River for flood control, power, and
other studies, By 1957 the studies had progresssd to the polnt where
it was concluded that the New Hope Reservoir would be the most loglcal
initial flood control developmsnt of the Cape Fear River Basin. Be-

cause of limited time and funds to complete a detelled project investi-

gation for the comprehensive report and the indicated need to begin a
flood control plan, it was decided to submit & general plan of basin
development with a recommendation regarding the New Hope project. A
public hearing was held in Fayetteville, N. C., on February 8, 1957,
to determine the views of local interests. A question arocse on the
feasibility of substituting a system of smsll dams for the New Hope
project. Congressional representatives subsequently requested that
the Corps of Engineers and the Soil Conmservation Service conduct a
Jjoint study with the State of North Carolina to determine how a system
of small dams would fit into the overall development plen. This study
was authorized in 1957 and completed early in 1961. Data obtained in
that study have been utilized in this report.

SCOFE

- 5, Scope of report. This report covers the needs for flood pro-
tection, municipal and industrial water supply, pollution abatement,
irrigation, and recreation in the basin, and presents a general plan
of development to meet these needs. The Northeast Cape Fear River and
Black River, tributaries which enter the Cape Fear River in the lower
tidal reach, were not included in the scope of this report,

6. Surveys, investigations, and studies. A preliminary recon-

‘naissance of the Cape Fear River Basin was made by the District Engi-

neer., The following field and office surveys, investigations, and
studies were made.

a. Hydrology. These studies were based on data developed
by the Wilmington District, the Soll Conservation Service, the Weather
Bureau, and the Geological Survey, and include data on climate, natural
streamflow, probsble maximum and standard project floods, flood fre-
quency, and such additional component material as is necessary for their
explanation (app. I).

b. Economic base survey. This study, made by the Wilmington
District, analyzes the present and expected future econcmic development
of the Cape Fear River Basin in relation to the State and national eco-
nomi¢ development. This study was based on data furnished by the North
Caroclina Department of Conservation and Development and from applicable
data extracted from publications of various Federal agenciles {app. V).
These were used to estimate general economic trends for 50 years. The
trends assisted in projecting water-resource needs for 100 years, the
period of project evaluation selected for this report.
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¢. Flood damages. This investigation, based on detailed
field observations along the Deep, Haw, and Cape Fear Rivers and by
expanded sample msthods on minor tribu%aries of the above rivers,
gummarizes the average anmal damages. These studies were based on

data compiled by the Wilmington District and the Soil Conservation
Service.

d. Water supply and water-quality control. This study de-
velops requirements and economic values of water supply and pollution-
abatement control for the Cape Fear River Basin, Evaluations for the
New Hope project were derived from data prepered by the Department of
?ealth, ?ducation and Welfare, United Stetes Public Health Service

app. V1).

e. Recreation. A preliminary analysis was made of recre-
ation end an evaluation was made of the potential recreational bene-
fits. General recreation-benefit evaluation of the New Hope project
was based on a study made by the United States Department of Interier,
National Park Service (app. VII).

f. Fish and wildlife. An evaluation of the effect of the
New Hope project on fish and wildlife resources was made by the U. S
Fish and Wildlife Service. Their report is included as appendix VIII.

g. Geology. This study is an analysis of foundation con-
ditions and availability of construction material as determined by
the Wilmington District (app.III).

-

h. Mineral resources. The effect of water development on
minerel rescurces is considered negligible at this time.

4. Hydroelectric power. The possibility of inclusion of
hydroslectric power generation in the plen was studied in cooperation
with the Federal Power Commission.

j. Project data and cost estimates. Preliminary field in-~
vestigations were made of eight possible, large dam and reservoeir
sites, Detailed study was made of three of these sites and of local
flood protection projects for two communities, In addition, prelim-
inary field investigations of a system of small reservoirs in five
sample basin areas and preliminary design studies and cost estimates
on these sites were made by the Wilmington District. Design studles
and cost estimates besed on the sample basin areas were expanded to
provide an evaluation for a system of small reservoirs in the Cape
Fear River Basin above Fayetteville, N. C.

7. Consultation with interested parties. A public hearing was
held on February 8, 1957, at Fayetteville. A detailed summary of this
hearing is included in appendix IX. A complete transcript 1s avail-
gble in the office of the District Engineer.
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PRICR REPORTS

8., Flood control reports. No prior reports have been submitted
to Congress for flood control and alllsd purposes other than the report
under review (H. Doc. 193, 734 Cong., 24 sess.). That report, dated
September 27, 1933, investigated flood control, power, irrigation, and
navigation needs of the Cape Fear River Basin. The Chief of Engineers
recommended that there be no Federal improvement by the United States
at that time beyond that provided for navigation by the exlsting proj-
ect.

 a, Joint atudg by the Corps of Engineers, U, S. Soi) Conser—
vation Service, &an s State of Nort olina., At the public hearing
in Fayetteville on February 8, 1957, some participeants requested that
the feasibility of utiliszing a system of small dams be investigated.
As a result of those requests and subsequsnt expressions of interest
by Congressional representatives the Soil Oonservation Service was in-
vited by the Corps of Engineers, by letter of 19 June 1957, to make a
joint study of the Caps Fear River Basin., The Joint report was not
intended to serve as an authorizing dooumsnt, but rather to provide a
framework within which the Corps of Engineers, the Soil Conservation
Service, and other agencies concernsd could proceed with the prepara-
tion of reports on spscific projects for authorization. The Corpa of .
Enginesrs agreed to defer submission of its report on ths Cape Fear
River until the joint study had progressed sufficlently to define an
overall basin plan and the position of the New Hope Reservoir in that
‘plan. The Soil Comservation Servies, in accordance with the authority
contained in Public law 566, 83d Congress, ss amended, agreed to par-
ticipate. The State of North Carolizma also agreed to cooperate in the
joint study. The joint study was completed in May 1961. Data from
the joint study were used in this report.

: b. White Oak Dike report. A report recommending repairs
and additions to the existing White Oak Dike near Kelly, N. C., wWas
approved by the Chief of Engineers in November 1960 under the provi-~
sions of Public Law 685, 84th Congress. Gonstruction of this project
began in July 1961 and is discussed in paragraph 66 of this report.

9. Navigation reports. Prior reports om iwo existing naviga—
tion projects are indirectly related to this investigation.

‘s, The existing navigation project for the Cape Fear River
above Wilmington was authorized in accordance with House Document 890,
60th Congress, 1st sesslon; House Document 786, 71st Congress, 3d ses-
gion; and Rivers and Harbors Committee Document 17, 75th Congress, 1st
session. The project provides principally for a channel 25 feet deep
from Wilmington to Ravassa, a distance of 4 miles. By means of three
locks and dams a navigable channel with a minimum depth of & feet is
provided from Navassa to Fayetieville.

b. The existing project for Wilmington Harbor, as authorized
in accordance with House Documsnt 87, 81st Congress, 1st session, and
prior reports, was completed in 1958, It serves mostly ocean conmerce
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and has 1iftle bearing on the present report except that it 1s an Im—
portant fastor in the future economic growth of the basin,
-~

10.

DESCRIPTION

Cope Fear River Basin.

The Caps Fear River Basin is oblong

in shape; its greetest width 1s about €0 miles and its length is about

200 miles.

The total basin has a drainage area of 8,570 squars miles.

The Northeast Cape Fsar River and Black River Basins were not investl-
gated for the report as mentioned before. The drainage area of the
main stem of the Cape Fsar River Basin for which this report is pre-

pared is approximately 5,200 squar

River Basin is shown on plate 1.
Cape Fear River and tributaries.

e miles,

TABLE 1

A map of the Cape Fear
Table 1 shows pertinent date om the

Pertinent.data on Capa Fear River and tributaries

Haw River Basin

New Hope River
New Hope damsite .
Mouth

Dasp River Basin

Randleman damsite
Howards Mill damsite
Rocky River

Mouth

Cape Fear River

Head of river
Iillington

Lower Little River
Fayetteville

Lock and dam No. 3
Lock and dem No. 2
Lock end dam No,. 1
Black River
Northeast Cape

" Fear River
Wilmington

Mouth

Drainage areas
(square miles)

Elavation of low
water surface

Subtotal) Total | Miles?| _ (feet m.s.l.)
(333) - be5 160
1,690 1,690 440 159
15 1,705 0 158
168 168 89 616
407 575 55.0 320
- (260) - 7.3 193
847 1,422 0 158
3,127 3,127 {170 158
313 3,440 1150 107
(485) - 135.8 53
930 4,370 | 115 29
440 4,810 95 29-20
130 4,940 | ™M 20-11
250 5,190 | 39 11-1
(1,410) - 16 0
(1,650) - 0 0
3,110 8,300 0 0
270 8,570 | 28 0

Areas shown in parentheses are drainage areas of major tributafies.

2
Miles sbove mouth for Haw and Deep Rivers; above Wilmington for Cape

Fear River,

15

Mouth of Cape Fear is 28 miles below Wilmington.
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11. The Cape Fear River. The Cape Fear River is formed by the
confluende of the Deep and Haw Rivers, It flows generally southeast
198 miles and empties into the Atlantio Ocean at Cape Fear, 28 miles
below Wilmington, N. C. The tidal reach of the Cape Fear River has a
length of approximately 67 miles. The average width of the flocd
plain of the Cape Fear River is approximately 2.2 miles. Bankfull
flow at Fayettsville is mbout 35,000 cubis feet per second, anrd at lock
No. 2 it 18 about 20,000 cubic fset per second. The difference between
high and low stages 1s 69 feet at Fayetteville and 44 fest at lock No.
2. “Profiles of the Cape Fear, Deep, New Hope, and Haw Rivers are shown
on plats 2.

12, Major tributaries.

a, BHaw River. The Haw River, the main tributary of the Cape
Fear River, rises in eastern Forsyth County st am elevation of about
1,000 feet (all elevations in this report refer to mean sea level un-
less noted otherwise) near the source of the Desp River. It flows
northeast, then east, and then moutheast for the greatest part of its
length of about 90 miles, joining with the Deep River at an elevatlon
of 158 feet above mean mea level to form the Cape Fear River. The gra-
dient of the river variee from sbout 4 feet per mile in the headwaters
to 12 feet per mile near the confluence. The gradient of the Haw River
nsar the confluence is much greater than that of the corresponding '
section of the Deep River. The bankful flow at Pittsboro, N. Cey 18
approximtely 15,000 cubic feet per second. The difference between
high and low stages at Pittsboro is abqut 27 feet. The width of the
Haw River from the New Hope damsite under consideration to the cenflu-
ence with the Desp River averages about 250 fest. The largest tribm-
tary of the Haw River is the New Hope River which jolns the Haw River
near its mouth., The drainage area of the Hew River Basin Is about 1,705
square miles. Flood plains along the Haw River are narrow as compared
with the Capes Fear River floocd plains.

b. Deep River. The Deep River also rises in eastern For-
syth County, N, C., in the central Piedmont region. The elevation of
its source is about 1,000 feet and its mouth is about 158 fest. This
fall of 842 feet in 116 miles gives the stream a steep gradient, cre-
ating mumerous fslls and rapids. Its largest tributary, the Rocky
River, joins it near the mouth, The drainage area of the Deep River
is about 1,422 square miles.

13. Topography and geology. The Cape Fear River Basin is divided
into three distinot physiographic areas: the Pledmont Plateaw, the
Sand Hills region, and the Coastal Plain, '

a. The Pledmont Plateau extends eastward from the Appalach-
ian Mountains to the Sand Hills region and consists largely of rolling

hills and deeply eroded valleys. The hills in this region are largely
forested. Highest elevations in the region vary from 1,000 feet in

16
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Wilmington, N. C.

the headwaters to aboiit 300 feet at the boundary with the Sand Eills
region. The surface mantle of the Pledmont Plateau consists largely
of soils of slate or granite origin which are underlaid by several
varieties of rocks generally classifled as gneisses, schists, and met-
amorphosed volcanics. The rocks in the Pledmont Plateau are of a

pature that would be suitable for foundations of large concrete
structures.

b. The Sand Hills reglon is & wedge-shaped area located be-
tween the Piedmont Plateau and the Coastal Plain. This region is more
undulating than the Piedmont Plateau and its draina are rather ghallow,
only the main stream having cut through the softer deposits to the
basemsnt rocks. Surface solls are composed largely of sand, clays,

merl, and gravel. The entire area is underlaid by an igneous forme-
tion known es the basement rocks.

¢. The Coastal Plain begins at the eastward edge of the
Sand Hills region at the "fall line,™ and continues eastward to the
Atlantic coast. The terrain is flat, resulting in relatively slug-
gish streamflows. The soils consist primarily of sands, clay, and
marls, muich of which are unconsolldated.

SECTION II -~ ECONOMIC DEVELOPMENT

EXISTING ECONOMIG CONDITIONS

14. General. Some of the largest metropolitan areas of North
Carclina are located in or near the Cape Fear River .Basin. The area
is served by four main railroads: The Atlantic Coast Line, Southern,
Seaboard Air Line, and Norfolk Scuthern. The Atlantic Coast Line
traverses the south-central portion of the basin, providing direct
rail gonnections with large sast coast metropolitan centers from Maine
to Florida. The Southern Railroad crosses the north and central por-
tions of the basin, providing connsctions with principal cities in the
south and east, such as Birmingham, Ala,; Memphis, Tenn,; and Wash-
ington, D, C, The Seaboard Air Line Railroad orosses the central part
of the basin in a northeast-southwest direction and connects with
principal cities in Virginia, North Carclina, South Carclina, Florida,
and Georgia. The Norfolk Southern Railrcad traverses the basin in a
north-south direction, paralleling the Cape Fear and Haw Rivers between
Raleigh and Fayetteville, N. C. The Cape Fear River Basin is also
served by a network of highways. Interstate Highways 40, 85, and 93,
and U, S. Highways 17, 74, 701, 76, 401, 421, 1, 301, 29, and 70 trav-
erse. the basin, and numerous good State highways serve as lintercon-
nections., Pus travel is excellent between large cities, and commercial
air service is available to such cities as Wilmington, Fayettevills,
Raleigh, Durham, and Greensboro, and others. A deepwater channel for
oceangoing vessels is available from the Atlantic Ocean to the Port of
The Cape Fear River is also navigable via an 8-foot
channel from Wilmington to Fayetteville, a distance of 115 miles.
Barges are used for most commercial tramsportation on the river, with
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cargoes consisting chiefly of oil and wood produots,. Water-transportation

facilities, combined with excellent highway and rail faoilities, afford
the Cape Fear River Basin with connectlons to a wide market area.

15. Population. The 1960 population of the Cape Fear River Basin
was estimated to be 849,200 persons, Population density varies from
320 per equare mile in the mere highly industrialized areas at the
northern end of the basin to 75 per square mile in the area between’
Fayetteville and Wilmington, About one-half of the population, 405,000
persons, reside in urban areas; whersas, about L4t ,000 persons reslde
in rural areas. The total farm incoms averages about 15 percent of
the total effective income throughout the basin. Listed below in table
2 are populations of some of the principal minicipalities in the basin
or near the basin border,

TABLE 2
Populations of principal municipalities (1960)
Municipality ~ Population
Greensboro 119,574
Raleigh' 93,931
Durham' 78,302
High Pointl ' 62,062
Fayetteville 47,106
Wilmington 44,013
Burlington 33,199
Reidsville’ 14,267
Chapel Hill 12,573
Sanford 12,253
Asheboro 9,449
Dunn 7,566
Smithfield 6,117
Grahan 7,723
Scuthern Pines 5,198

1Gities Just ocutside or on watershed divide,

16. Incoms. The average per capita income for the Cape Fear

River arsa during the year 1960 was about $1,630 annually. The income
ranged from about $1,400 per capita along the main stem of the Capse

18
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Fear River Basin to about $1,671 per capita in the more highly indus-
trialized areas on the Deep snd Haw Rivers., The 1960 North Carolina
per capita income was estimated to be about $1,600. This is a much
lower per ocapita income than in the United States as a whole where per
capita income for 1960 is $2,260. The latest data avallable on dis-
tribution of personal income in North Carolina for 1955 are as followa:

Farms 15.3 percent
Mining 0.3 "
Construction 5.3 "
Manufacturing 31.9 b
Wholesgsle and retail 19.0 "
Finance - real estate 3.1 "
Transportation yAVA "
Commnication 1.9
Services 9.4 "
| Federal Government 2.7 n
State and local govt. 6.5 "
Other 0.2 "

Total 100 percent

17. 1land use and development. The Cape Fear River Basin as a
whole is rural. Approximately 60 percent of the land area is in
farms, Woodland is concentrated primarily in the flood-plaln areas
near streams and along hillsides and steep slopes, Croplands are con-—
centrated in the fertile bottom lands and adjacent to flood-plain
ereas. Mich land not suitable for growing crops is used to raise
livestock. Dairying is carried on extensively in the Haw River Basin,
ard a1l areas produce large numbers of chickens and hogs. Some of the
swamplands in the lower part of the basin that cannot be reclaimed for
farms are used for ecattle raising.

18, Natural resources. The mineral resources of the Cape Fear
River Basin are relatively unimportant. Although a large variety of
metals are present, the quantities are too small to warrant commer-
cial mining, The timber resources of the Cape Fear River Basin are
extensive, In the Piedmont area the most important varietiss of tim-
ber produced commercially are oak, Virginia pine, and shortleaf
Southern pine. In the coastal area, loblolly and longleaf pines,
gum, and cypress are the leading commercial varieties. It 1is esti-

mated that over 250 milllon board feet of lumber are produced annu-

ally from the forests in the basin, Another important forest product
is pulpwood, with about ome-half million standard cords being harvested
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in 1955, Wildlife in the arsa includes big ganme, small gams, fur-
bearing animals, and waterfowl, Fish such as bass, bream, oatfish,
suckers, carp, white perch, robin, and Jack are found in the fresh-
wvater streams and lakes, ‘

19. Agriculture. Of ths nonurban land in the basin, approxi-
mately 44 peroent is in oropland, 31 percent is in woodland, and 25
percent is in pasture. The principal orops raised today are'corn,
tobacco, hay, cotton, peanute, soybeans, truck, small grains, and pas-
tures. FPeach productien, although not extensive, is important in cer-
tain local areas, The practics of using surface water for irrlgation
is steadily increasing, particular in the upstream areas, Table 3
presents data relative to average ocrop yields and farm values in the
bagin for meveral cropa. There has been & slight deorease in the -
average~size farm in the Cape Tear River Pasin during recent years,
although the average-size farm in the State has shown a slight in-
orease. No definite trend in change in land use has been established.
pgrioultural development is further discussed in appendix II.
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20, * Industrisl developmsnt. The Caps Fear River Basin, the most
highly'induétrialized basin in the State, leads +he hation in the man-
ufacture of textiles, wooden furnlture, and tobaocco products. Textile
mamifacturing comprises the principal industry in the basin, with moat
planta being located along the Cape Fear River and tributaries in many
of the cities, towns, snd communitles north of Fayetteville. The
artificial-fibers industry is showing rapid growth, with dacron, dynel,
end new synthetic fibers being produced. The production of paper and
pulp products is rapildly becoming & major industry. Plants for the pro-
duction of cellophanes, machinery, fertillzers, chemicals, olay, glass,
plastice, metal fabricaticns, and industrial rubber are increasing in
rumber. The number of meat, food, and beverage-processing plents is
likewise increasing., Wilmington is & major seaport and, as such, is
the center of most of the waterborne traffic for the State. Southport,
at the mouth of the Cape Fear River, is an important fishing center.
Trade is carried on over the many highways, railroads, and airlines in-
terlacing the basin and by means of the Caepe Feer River and Wilmingten

Harbor.

21. Power development. Approximately 6,000 kilowatts of hydro-
electric power are being produced in the Cepe Feer River Basin by
privately owned power companies at small hydroelsctric developments.
However, py far the greatest portion of the electric power used in the
basin is generated by steamplants. A network of elsctric transmigsion
lines, operated by three major power companies, serves the area. The
capscities and locations of the larger steamplants and hydroelectris
plants in the basin are shown in table 4 below. All of these planis
ars owned and operated by the Caroline Power and Iight Company.

T4ABLIE 4
Principal electric power developments in and near the
Cape Fear River Basin

Total nameplate
capacity in

Name and location River Type of plant kilowatts
Sutton, near Wilmington Cape Fear Steam 1200,000
Cape Fear, near Corinth Cape Fear Steam 1373,000
Quaker'Néck, near ]

Goldsboro Neuse Steam : 128,500
Eno, near Durham Neuse Steam- 30,000
Buckhorn, at Buckhorn .

Falls Cape Fear Hydro 2,900
Lookville, near Moncure Deep Hydro 1,000
Carbonton, near

Carbonton Deep Hydro 500
Bury, near Pittsboro Rocky Hydro 600

1The eapacity of these plants is being expanded.
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22, Water supply. Public water supplies for the principal com-
mmnities in the Cape Fear'River Basin are obtalned largely from reser-
volrs on tributary streams or pumpage of ground water to atorage tanks.
Water is taken from the main stem of the Cape Fear River by several
cities for municipal supplies, and a mumber of industries use water
from the river for various purposes, including cooling. A more thor-
ough discussion of water supply is contained in section V.

23. Navigation. The Cape Fear River is navigable to Fayetteville,
with a chammel width of generally 400 feet and depth ranging from 30 to
35 feet fronm the Atlasntic Ocean to Wilmington; thence & 200-foot width
and 25-foot depth from Wilmington to Navassa; and & depth of 8 feet
with varying widths for the remaining distance %o Feyetteville. Wil-
mington Harbor is the major deepwater port in North Carolina and onse
of the major petroleum distributlon centers on the Atlantic seaboard.
Commerce for 1959 totaled about 5,137,900 tonms, of which about 64
percent, or 3,425,000 tons, was petroleum products. The remaining
commerce consisted of substantial quantities of sugar, unmanufactured
tobacco, molasses, pulpwood, paper and paper products, sulphur, iron
and steel scraps, finished steel mill products, fertilizer materials,
end miscellasneous commodities. In 1959 waterborne commerce betwesn
Wilmington and Fayetteville totaled about 464,400 tons, including
about 293,300 tons of petroleum products and 156,400 tons of pulpwood
and logs. The remainder consisted of crushed limestone and coal tar
products. Pstroleum products are transported from Wilmington to Fay-
etteville, 115 miles; most of the pulpwood and log commerce originates
st points along the river between locks end dams Nos. 1 and 3 and
&-7es to Wilmington. Commerce along the river is important to the
pstional defense and to the local economy. Petroleum products deliv-
ered to Fayetteville are used locally and are distributed to surround-

ing towns and communities, ineluding Fort Bragg and other military
establishments,

MEASURES OF ECONOMIC ACTIVITY

_ 2. General, The economic activity of an area can be measured
by the magnitude and growth in its per capita income, employment, total
population, and number of households. These stetistical data, in com-
parisen with those of adjacent aress and the nation as a whole, provide
a basis for estimeting the area's future needs for land, water supply,

transportation, raw materials, power, flood control, housing, and
Tecreation, '

. 25, FPersonal income. The United States Department of Commerce,
Office of Pusiness Economics, states that personal incoms is one of
the most comprehensive measures of economic activity that can ba pre-
pared on a regional basis. Tt provides a yardstick for measuring the
past growth and future potential of an area. The basic reason why

~ personal jincome is such a comprehensive measure of economic activity
3 - 18 that over the past decades the totsl personal income has grown
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nationally at about the same rate as the gross national preduct. The
gross national product, a more precise measure of economic activity,
18 not available on a regional or subregional basis, whereas, personal
income data are generally available on & state and county basie, The
proJections of personal income for the State of North Carolina and the
Cape Fear River area, as presented in this report, are keyed to national y
projecticns, but account has been taken of local differential trends.

26, Employment and population. Employment data which are used
to measure economic opportunities have been based on an industry-by-
industry and area-by-area appraisal of differential growth rates rel-
ative to national averages. Since employment 1s a measure of the
number of persons engaged in economic actlvity, employment projections
are directly related to the increases in the national product and the J
output per worker, The population of an area is controlled by two basic
forces. The firat of thess is the natural lncrease (net increase of
births over deaths) and the second forece is net migration. When ths
number of job opportunitiss lags behind the size of the labor force,
thers is an out-migration and, conversely, when job opportunities lead
the size of the labor foros, there is an in-migration. During short-
term periods there may bs fluctuations where the level of economlc
activity msy either lead or lag the population growth, However, cver
an extended period of several decades the population growth of an area
will generally follow the national trend. The Office of Business Eco-
nomics considers that the long-term population projection has a primary
advantage in that moderate deviations are compensated by possible var-
jations in other economic developmenta.

>7. Households. The mumber of households in an area is directly

related to per capita income., An increase in per capita income would
bring with it an increase in the standard of living and, in addition,
probably would permit more families to have their own separate dwell-
ing rather than living under crowded conditlons with other families.
Inasmch as the housshold is a basic unit of consumption of certain
goods and services, the number of households in an area may also be
used as an indicator of demand for such things as land, water supply,
and pewerage.

TRENDS IN ECONOMIC ACTIVITY

‘28, General. Estimates of future growth are based on relation-
ships fundamentally derived from an analysis of past economlc trends
and then modified to correct for the anticipated changes in the eco~
nomic environment. The estimates were based on data compiled by varil-
ous Federal and North Carolina State agencies., The trends are presented
in appendix V.

29, National trends. The past rate of progress in the United
States' economy has been considerable and impressive, The projections
shown in table 5 present & summary of the future growth that can be g
reasonably expected. All of the projections are based upon the assumption
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of a high level of employment and aotivity, no major depressions or
wvars, and & contirmuation of the current relative needs of the oivil-
ian economy and the national defense,

a. The gross national product in 1959 amcunted to $482
billion, which is equivalent to $488 billion in 1960 dollars. In
1960 price terms and assuming that the future compound annual rate
of growth will be about 4.5 percent, the 1960 gross national product
would be about $510 billion, rising to $1,550 billion in 1985 and
$4,620 billion by the year 2010,

b. Personal incoms in 1959 mmounted to $389 billion (1960
dollars) for the nation and is expected to rise tc $405 billien in
1960, $1,200 billion by 1985, and $3,660 billion by the year 2010,

The rate of growth of the nation's personal income is assumed the same
as that used to project the gross nationsl product.,

e. Population projections represent in general a medium
growth on the basis of the historical trend. The national population
{(excluding Aleska and Hawaii) is projected to rise from about 180
pi1lion in 1960 to 263 million in 1985 and to reach 378 million by

2010. This increass in population reflects an estimated 1.5 percent
annual growih rate.

d. Personal income per capita estimates were keyed to the
assumsd growth pattern. In terms of constant 1960 dollars these
estimates indicate the national per gapita chasing power rising

from ebout $2,260 in 1960 to approximately $4,720 by 1985 and $9,690
in the year 2010,

e. Employment growth in the future was related to the in-
creases in ths national product, to the output per worker, and popu-
lation, Total employment was 68 million in 1959 and about 72 milllon
in 1960, It is estimated to increase to 105 million by 1985 and %o
151 mi1lion by 2010,
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30, HNorth Carolina trends.

a. Personal income over the past decade in the United States
has grown at the same rate as the gross national preduct, For this
reason, personal income was used as a substitute for gross national
product in measuring the economic growth of North Carolina and the Cape
Fear River area where gross product figures are not available. Accord-
ing to this economic measure of personal income, the economy of North
Carolina has lagged the national economy for .the period of record, but
in recent years it has been increasing at a faster rate than that of
the United States as a whole., Personal income projections for the
North Carolina area and the Cape Fear River area were keyed into the
national projections of personal income, and conaideration was given
to differential trends. Total perscnal income of North Carolina is
projected to grow at a gomewhat higher rate than the national average
until the year 2010, when it is assumed that the rate will decrease
and conform to the national average., From $6.8 billion in 1959 (in’
constant 1960 dollars) the North Carclina income is estimated to reach
§$28 billion in 1985 and $92.9 billion by the year 2010,

b, Population., The expanding populatioen inerease will
promote rapld growth of the North Carclina economy during the next
century, Past population growth rates for the State of North Caro-
1ina have been generally similar to the corresponding growth rates of
the Nation. The population of North Carclind has grown from 1.89
million in 1900 to 4.56 million in 1960, which reflects an annual
compound growth rate of 1.5 percent. The population is expected to
{ncrease to about 6.6 million by 1985 and 9.6 million by the year
2010, .

c. Personal income per capita for North Carolina, although
less than the national average, has recently shown & greater rate of
increase than the national average. It was assumed, therefore, that
the North Carolina per capita income would continume to increase at a
greater rate until it equalled the national average in the year 2010,
and thereafter increase along with the national rate. Per capita in-
coms for North Carolina, in terms of 1960 dollars, is projected from
$1.503 in 1959 to about $4,130 in 1985 and about §9,690 in 2010.

d, Summary. Projections for the State of North Carolina
are shown in table 6,
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31. Caps Fear River area trends.

"a, Personal incoma, According to the basic measure of per-

~sonel incoms the economy of the Cape Fear River area 1s somewhat morse

advanced than that of the State as a whole, The total personal lncome
for the Cape Fear River area im expected to grow at a slightly greater
rate than that of the North Carolina average., From $2.1 billion in
1958 the Cape Fear River arsa income is estimated to reach $2.3 billion
by 1960, about £€7.5 billion by 1985, and $28.1 billion by the year 2010,
The monstary values are in terms of 1960 constant dollars.

b. Population.

(1) Gemeral. Five population projections were made rela~
tive to the Cape Fear River Basin area. Although these projectiona were
pade for differsnt areas, they were integrated to yield results consist-
ent with the overall projections., These projections are discussed in
the follewlng parsgraphs.

(2) The Cape Fear River arsa consists of the 22 counties

' lying wholly or partially within the Cape Fear River Basin. . Approxi-

LR
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mately 30 percent of the North Carclins population live in this arsa
and contribute significantly to the economle activity of the basin.

The annual growth rate of the Cape Fear River area is expected to aver-
age about 1-3/4 percent during the next eentury. At this rate the 1960
population will rise from 1.4 million to 2.2 million by the year 1985
and to about 3.4 million by the year 2010.

(3) The Cape Fear River Basin consists of only those

countiss or portions of counties lying wholly within the drainage
limits of the Cape Fear River. This projection was made primarily
because North Carolina water laws are based on riparian rights which
may legally preclude the use of surface-water sources in the basin by
users cutside the basin. Approximately 60 percent of the population
of the Cape Fear River area reside within the basin, The annual growth
rate of the Cape Fear River Basin for the next century is expected to
be the same as that for the Cape Fear River area, or an average of
1-3/4 percent., The Cape Fear River Basin population has increased
from about 593,000 in 1940 to 849,200 in 1960. The projected basin
population for the year 1985 is estimated at about 1,3 million and is
expected to increase further to about 2.0 million by the year 2010.

(4) Subbasin populstion projecticns were made for the
Eaw River Basin, the Deep River Basin, and the Lower Cape Fear River
Basin, For any given year the sum of these three subbasin projectlons
1s equal to the projection for the Cape Fear River Basin. Thesa sub-
basin projeotions were made primarily to serve as factors in determin-
ing an equitable distribution of surface-water storage projects through-
out the Cape Fear River Basin., The results of thess subbasin preojsctions
&rs presented and discussed in appendix V.
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¢, Personal Incom capita. Personal income per capita
for the Cape Fear River area has been less than the national figure,
but slightly greater than the State figure for the past decades. Per
capita income for the Cape Fesr River area increased from $1,520 in
1958 to $1,630 in 1960. The projected 1985 per capita personal income
for the area is estimated, in terms of 1960 dollars, at $3,700 and would
increase to about $8,340 by the year 2010. A summry of the projections
for the Cape Fear River area is given in table 7.
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FACTORS UNDERLYING ECONOMIC GROWTH IN THE CAFE FEAR RIVER BASTN

32, The expanding national economy projected for future years is
based on the fundamental assumption that the forces vhich have produced
the dynamic, expanding economy of the United 3tates in the past will
continue to exert a similar influence in the future, The same basic
forces which make for mational growth affect, in varying degrees, the
activity of any subarea of the nation's economy. The sconoric mkeup
of the Cape Fear River Basin area is perhaps more advanced than the
average for the nationj however, national trends are expected o exeri
their influence in the basin,

33, Growth faotors which produced differential growth in the
past and aush other factors as might have an influence in altering the
past relations of the area were consldered in deriving eatimates. In
the Cape Fear River Basin the dominant, past, regional factors have
been the rime of the textile, tobacco, and wood furniture industries.
Agriculture has also played an important rols in the development of
the bazin in the past and continues to exert a very sirong forces today.
While average farm slze remains abont the same, agriculiural production
continues to increase as a result of increased mecharnization, special-
ization, and diversificatien., Within recent years positive itrends have
developed from the growth of the pulp and paper, chemical, and elec-
tronies Iindustries.

3L. The metropolitan areas of Greensboro, Burlingten, Fayetie- .
ville, and Durham are located within the basin, while other important
urban areas such as Winston-Salem, High Point, and Raleigh are situated
just outside the drainage basin, 4 network of exeellent highways con-
nects these and other metropolitan areas of the State, while a modern,
rural, collector highway system provides suburban and farm-to-market
roads,

35, Four major railroads serving the basin and the despwater port
facilities at Wilmington have long been important economic factors in
the growth of the basin and the State. Wilmingion is one of the lead-
ing southesstern ports of the United States in tonnage handled. 4
pavigational channel, adequate to accommodate barges and towboata, ex-
tends about 90 miles inland from Wilmington to Fayetteville.

INDICATORS OF ECONOMIC GROWTH IN THE CAPE FEAR RIVER BASIN

36, Industrial expansion within the basin bas Increased at a
rapid rate in recent years as indicated in the following table.
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¥ n u 1 Fear R Bagi
: area, 1954-1960
Capital
investment Payroll
gmm (4n $1.000) (4n $1,000) Epployess

New | Expanded | New Expanded | New Expanded | New Expanded
369 | 490 [174,118 | 152,632 77,367 | 59,239 | 25,508 | 18,506

37, Many of the industries which bave shown an interest in locat-

ing in or near the basin require large land areas, large quantities of
clean water, abundance of electrical power, sconomical fuel costs, and
deepwater transportation facilities. The Caps Fear River Basin can
meet all of these requirements at present, with the possible exception
of wvater supply in its upper reachas,

38, Availability of natural gas since 1951 has opsnsd the door
to major new industries within the basin. Since 1951, mjor natural
gas companies have invested more than $100 million in mking service
available to every major city in the State.

39, The State Ports Authority docks at Wilmington, with their
podern facilities, bave developed into a thriving buginess since their
construction in 1952. The number of ships calling at the docks has
inersaged from 16 im 1952 to 254 in 1959. The benefits from these
port facilities are widespread. Industry throughout the basin bene-
£its from reduced transportation costs, and estimtes indicate %hat
an average ship calling at Wilmington will trigger the eirculation of
sorething 1ike $5,000 in additional money. Unnumbered new jobs have
been created directly as the result of the rapid growth of the port.
Indications are that the present tonnage will be doubled within the
foresseable future if existing facilitles are expanded to meet demands.
To meet this challenge, the State Ports Authority is presently consid-

‘ering plans for expansion which include a capital outlay of approxi-

mately 8 to 10 million dollars, The future also looks very bright for

the sarly establishment of State Ports doeking facilitiea at Fayette-
ville,

46. Recent construction and sxpansion of the prineipal steam-
plants owned and operated by the Carolina Power and Light Company,
located near the midportion and lower end of the Cape Fear River Basin,

insure an ample supply of electrical power to meet industrial needs
within the foresesable future.

41. Tn 1956 the Research Triangle of North Carolina was estab-
lished. It is located within the Caps Fear River Basin and within a
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triangle formed by Duke University at Durham, University of North
Carolina at Chapsl Hill, and N. C. State College at Ralelgh. The
purposs of the Ressarch Triangle is to famillarize industrial and
governmental research interests with the scilentific resources and
cultural advantages of the area and thereby to further advance the
research resources of the area. The Research Triangle Foundatlon has
purchased a 4,300-acre campus in the center of the itriangle area and
has restricted its use entirely to the development of industrial and
governmsntal research facilitiea. This Research Triangle area thus
has begun‘to flourish am one of the most attiractive sites to be found
anyvhere in the nation for the location of industrial laboratories,

FROJECTED ECONOMIC DEVELOFPMENT OF THE CAPE FEAR RIVER BASIN

42. The estimation of the long-term projections of ecomomlc
development, as discussed in the previous paragraphs; was made by
mathemetical methods. The projections are generally semilogarithmie
in nature; that is, they spiral upward, This characteristic is in-
trinsic to the mathematical concept of growth compounded at a constant
percentage rate per year. The compound annual growth rate for the
groses mational product, as well as the psrsonal income projections
for the nation, Stats, and Cape Fear River Baain area, were assumed
at 4~1/2 percent. The compound annmal growth rate for the population
projections was generally assumed at 1-3/ percent.

SECTION ITI - HYDROLOGY
cLIMATOlOGY

43, Climate. The Capas Fear River Basin has a temperate climate,
with warm summers and usually mild wintets, Extremes temperatures are
modified by the effacts of the Atlantic Ocean and prevailing moist
winds from the southwest, The Appalachisn Mountain Range located 1o
the west of the basin forms a partial barrier to the cold airwaves
moving southeastward from the interior of the country. January is
the coldest month, with a mean temperature in the basin of about 42°
F. upstream from Fayatteville and about 48° F, downstream. July is
the warmest month, with & mean temperaturs of about 78° F. upstream
from Fayetteville and about 80° F, downstream. Ths extreme tempera-
tures of record in the basin are 108° F, and -9° F. Severe freezing
seldom oceuray however, annual snowfall over the basin ranges from an
average of about 9 inches in the west to about 2 inches near the coast.
The moisture-laden winds from the South Atlantic and gulf coast con-
tribute notably to the relatively high average humldity over the basin.

44e Precipitation, Plate I-1, appendix I, shows all United
States Wsather Bursau rainfall stations now in operation, both within
and irmediately adjacent to the Cape Fear River Basin. The average
annpal .precipitation over the basin is 46.2 inches. Except for the
normel heavy rainfall during the summer, the rainfall is quite svenly
distributed throughout the ysar, with 23 percent falling in winter,
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23 percent in spring, 34 percent in summer, and 20 percent in fall,
July is the wettest month, with an average precipitation of 6,0 inches.
October is the driest, with 2.7 inches. (There is no apparent rela-
tionship between altitude and precipltation in this basin.) The maxi-
mum annual precipitation below Fayetteville, recorded throughout the
period 1875-1958, 1s 85,0 inches at Southport, and the maximmm upstream
from Fayetteville is 74,0 inches, occurring at Scuthern Pines. The
average unmelted annual snowfall in the Piedmont belt, above Fayette-
ville, is about 11.4 inches, decreasing to about 1.8 Inches at the
coast, Snow is not an important factor in the production of floods.
The mean monthly and annual precipitation for the basin are shown in
table I-4, appendix I,

45, The average annual evaporation for 33 years of record at
Chapel Hill, Nerth Carolina, as observed from U. S. Weather Bureau
"Class A" land pen, is 40,07 inches, Evaporation losses used in this
report weres taken from Engineering Manual, Civil Works Constructlonm,
Part CXVII, Chapter 2, April 1952, based on data from Raleigh Station,
near the proposed New Hops Reservoir,

46, Storms. Flood-producing storms occur in all seasons of the
year in the Cape Fear River Basin. Two general types of storms which
produce major floods over the basin are thunderstorms and hurricanes.
Thunderstorms accompanied by torrential rains of short or sustalned
duration may occur over the basin during any season of the year.
North Carolina 1lies in the path of tropical hurricanes as they move
northerly from their origin north of the Equator in the Atlantic Ocean,
and these hurricanes, usually occurring in the late summer and fall,
bave caused the heaviest rainfall and largest floods throughout the
bagin., Storms which have produced the most severe floods of record
in the Cape Fear River Basin are described in appendix I, More in-
formtion on temperature, precipitation, wind, humidity, and storms
is given In appendix I,

RUNCFF AND STREAMFLOW DATA

47. The U, S. Geological Survey now operates 24 stage-discharge
recording stations in the Cape Fear watershed. Records are also
available for several such stations that have been discontinued. The
U, S, Weather Bureau operatea three stations that record river stages
only, Records from these gages extend over periods of 5 to 67 years,
The first gage was established at Fayetteville in 1889 and has the
longest record. Table I-6 in appendix I lists all of the gages and
essential data about each, Locatlons of stage-discharge recording
stations and stage recording stations are shown on plate I-1, appen-
dix I, The streamflcow records are considered adequate for this report.

48, For the periods of record available up through 1958 the
average annual runoff from the Caps Fear River Basin is approximately
13,6 inches as racorded at lock No. 3 near Tarheesl, N. C., or about
30 percent of the average annwal basin rainfall, The annual runoff
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from the Baw River amounts to 12,8 inches as recorded at Pittsboro,
N. C., for the psriod 1928-1958, and the annual runoff. for the Deep
River amounts to 13.7 inches as recorded at Moncure, N. C,, for the
period 1930-1958, The runoff from the Haw and Deep Rivers amounts to
about 28 and 30 percent, respectively, of the average annual rainfall
for the sntire Caps Fear River Basin. The percent runoff from each
of the Haw River and Dsep River watersheds is somewhat higher than
those indicated above, since averags annual rainfall over the baain
tends to decrease as distance from the coast increases, Averags
flows at recording stations are shown on table I-6 of appendix I.

R FLOODS OF RECORD

49.' Flood stage was excesded 269 times at lock Fo. 2 near
Flizabethtown during the 43-year period 1915-1957, and 66 times at
1111lington during the 35-yesar period 1924-1958. Likewise, there have
been 52 floods recorded by the Pittsboro gage on the Haw River during
the 28-year period 1928-1955 and 26 floods recorded by the Moncure gagse
on the Deep River during the 26-year period 1930-1955. The average
annual occurrence of floods at these locatlions may be seen in table 9
balow. Flooding increases considerably below Fayettevills where the
river enters the flat, broad valley of the Coastal Plain, /s,

[

TABIE 9
Month ood oce ce for 1od of recor
Lock No. 2 at
Month Pittaboro Iillington Fayettevi zabethto

Janﬁary 8 14 20 42
Februoary 8 8 18 ‘ 47
March 7 9 21 43
April 7 8 10 30
Moy 1 1 2. 15
June 0 0 2 8
July 2 3 6 14
August 5 5 13 16
September A 6 B 11
QOctober 5 4 7 11
November 3 5 4 14
December 2 3 _ 8 18

Total 52 66 119 269
Years of record 28 35 70 43
Averdga events

per year 1.9 1.9 1.7 6.3
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50. Tha September 1945 storm gensrally caused the highest flood
stages of record throughout the Caps Fear River Bamin, except in the
neadwaters, A flood of this megnitude has an satimated occurrence
frequency of about once in 67 years at Pittsboro, once in 70 years at
Moncurs, once in 67 years at Lillington, once in 37 years at Fayette-
ville, and once in about 21 years at lock No. 2. The Septembver 1945
flood stages at Fayetteville excesded the August 1908 flood stages by
0.2 foot, which was the previous record flood. Floods of record for
several principal gages along the Cape Fear River and 1iis tritutaries
1 are tabulated in tables I-7a through I-7d of appendix I, Discharge-
: frsquency curves arse shown on plates I-3, I-4, and 1.5 of appendix I.

51, Floods on the headwaters of the Cape Fear River in the upper
reaches are flashy and usually have a duration of 2 to 4 days. On
1ower reaches of the river the floed plain widena to peveral miles,
which results in slowly rising and falling stages. In this are2 floods

ustally last from 5 to 14 days.” i
SECTION IV - THE FLOOD FRUBLEM

EXTENT AND CHARACTER OF FLOOD AREA

52, Geperal. Above the confluence of the Deep and Haw Rivers

the basin is hilly, with narrow floecd plains, Below the confluencse
the basin generally flatiens and the flood plains become mach wider.

This area is devoted primrily to farming and contains some of the

xost productive agricultural land in the State. In general, all the
_rain highways and rallroads that crose the flood plalns throughout
‘.the basin have been elevated so that they are flooded only by extreme
stages, - However, many riles of secondary roads are flooded frequently.
The extent of flooding was determined primrily by plotting gstablished
high-water marks on U. S. Geological Survey topographic maps and/or
asrial photographs. The amount of cleared, cultivated, and wooded
land, as well as the determination of current and expected future
farming practices, were derlved from data obtained directly from
-eocunty agents, other Stats and Federal agricultural agencies, and
farmers cnltivating the areas sublect to floods.

53, TUrban development. Many small communities located on tribu-
.taries throughout the basin are subject to infrequent flood damages of
3 varying severity. Several induatrial plants and mill villages located
L on or adjacent to the min-stem flood plains of the Haw and Deep Rivers
L. have suffered severe damages in the past.

b0 ._)"}‘. i M R

Fa - 54, 1i1lington and Elizabethtown, having 1960 populations of
1,242 and 1,625, respectively, are located generally on high ground and
are subject to relatively minor damage from large floods. Wilmington

is in the tidal zone and is not affected by floodwaters of the Cape
Fear River,

55, Fayetteville, located near the center of the basin, is by
far the principel urban ares subject to extensive damege from floods.
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About one-fourth of the commercial and residential area in and about
Fayetteville and the community of East Fayetteville across the river
are in the flood plain and were severely damaged by floodwaters in
1945. The area inundated by the 1945 flood west of the river at
Fayetteville averaged about 1 mile in width and terminated at the

edge of the main business and residential sections of Fayetteville;
slightly higher flood stages would have caused consideradly more dam-
age. If the 1945 flood should occur again, a total of about 3,000
homes, 200 commercial and industrial establishments, schools, churches,
and other public buildings which are now located in the 1945 flood
zone would be affected. The commercial establishments are primrily
retail stores and the industries affected consist of large oil and
asphalt plants, textile factories, a chemlcal plant, a steel fabri-
cation shop, cotton ging, and bottling plants. Many' industrial tracts
readily accessible to the navigable channel and water supply of the
river have not been developed because of the risk of floods.

56. Rura) development, The flood plains of the minor tributaries
are generally well developed, primarily because of the heavier, more
fertlle soils on the flood plains as compared to the adjacent uplands,
While the flood plains of the min stems of the Haw and Deep Rivers
are generally narrow and in some areas relatively inaccessible for
farming, the soils are fertile and are farmed to some extent. The
floed plains below the confluence of the Haw and Desp Rivers are very
wide and generally mors fertile and better adapted to more diversified
farming than other farmlands throughout the basin.

57. The flood plains in the Cape Fear River Basin produce excel-
lent crops of corn, tobacco, hay, and cotton. In addition, many acres
of truck, peanuts, and soybeans are grown in the lower basin flood
plains., The extensive timberlands supply rmny logs for lumber and
pulpwood,

58. About 70 percent of the total 314,000 acres of flood plain
in the Cape Fear River Basin is located along the main stem of the
Cape Fear River, beginning about 13 miles upstream from Wilmington and
extending upstream some 157 miles to the confluence of the Deep and
Haw Rivers. Of the 219,100 acres of flood plain in this reach, 48,000
acres have been cleared primrily for agricultural uses. Much of the
woodland, which makes up about 60 percent of the flood-plain area, has
soils that would make good cropland if it were not for the floods.,

The cleared land used for farming has 41 percent cf its acreage in
corn, 20 percent in pasture, 26 percent in smll grains and hay, 2
percent in truck crops, 9 percent in cotton, and 2 percent in tobacco.
Only a small part of the land is used for growing winter crops, Live-
atock ralsing is rather extensive, with 20 percent of the cleared land §
being used for pasture.

59. The cleared and wooded lands lying below the confluence of
the Deep and Haw Rivers and subject to floods are shown by reaches on
table II-3, appendix II. Plate II-1 in appendix IT shows the 1limits
of the flood plain and the downstream reaches studied in this report.
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FLOOD DAMAGES

60, Genesral. A considersble amount of flood damage oceurs AnNND-
ally throughout the Caps Fear River Pasin., Most of the flood damage
oecurs on the broad flood plains below the confluence of the Deep and
Haw Rivers, The greateat loss in rural areas results from tangible
physical damge to agricultural property, crops, and to public roads.
Nonrural losees are suffered predominately at the Fayetteville area
and result from tangible physical and business damage to urban and
industrial properties. The following paragraphs digcuss the results
of the flood-damage-svaluation studiee., Details of the evalnation of
f1ood damages pertinent to the justification of the New Hope projecti
are presented in appendix I1.

61. The averags annual losses used in this report are based on
flood-damege-appraisal studies made after the September 1945 flocd,
detailed property surveys mde in 1955, and upstream studies made
jointly with the Soil Conservation Service in 1958-59. These damage
atudies were evaluated on the then-current price levels and were later
adjusted to 1960 price lavels.

62. Rurel flood Jlosses. Since the value of a crop depsnds upen
maturity, the extent of damage from flooding varies not only with the
ares flooded but also with the season of the year. For a given flood
magnitude the resulting damage 1s much greater during the growing sea-
son than during winter or early spring when few crops are in the field.

63, ‘With the present agricnltural davelopment of the flood plains
1% is estimted that a recurrence of the September 1945 floed would
cause rural damages amounting to about $3 million throughout +he basin.
Approximtely 93 percent of these damages, or $2.8 million worth, would
occur on the flood plains along the main stem of the Cape Fear River
below the confluence of the Deep and Haw Rivers, The average annnal
damsges to the same propertles are estimted to be $521,000 for the
basin. About 82 percent of these average annual damages occur on the
flood plains below the confluence of the Deep and Haw Rivers.

64, Nonrural flood losses. These logsas ars the tanglble physi-
eal and business losses inflicted on urban and industrial properties,

utilities, and transportation facilities, and the additional expenses
incurred in providing emergency and precautionary measures. With the
present nonrural flood-plain development in the Cape Fear River Basin
it is estimated that a recurrence of the September 1945 flood would

canse nonrural flood damges amounting to about

$2 million, of which

82 percent would occur on the main-stem flood. plains of the Cape Fear
River below the confluence of the Deep and Baw Rivers. The average
annuel damage to nonrural properties in the basin is estimated to be
$966,350, Approximately 85 percent of these damages occur on the lower
Cape Fear River flood plains and are broken down as follows: Urban

Property, 62 percent; tranaspertation facilities,

17 percent; industrial

property, 13 percent; emergency and precautionary measures, 5 percent;

and 3 percent to utilitles.
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65. Sumpary of flood-damage-evaluation studies, The greatest
portion of the flood plains in the Cape Fear River Basin cannot be
put to optimum use, largely due to the existing flood hazard. Thls
applies particularly to the main-stem flood plains of the Cape Fear
River. Aessurances of reduced river stages are neceasary to stimilate
changes in current farming practices and urban development growth so
that greeter net returns may be realized from the lands lylng in the
flood plains. Table 10 summerizes the results of the flood-damage-

ovaluation studles for the flood plain in its 1960 stage of develop-

‘ment and in the stage of development expected to ogcur by the years

2010 and 2060, The estimates of the future flood damages are based

on past growth rates and anticipated future growth rates, assuming no -
provision of flood control projects. Because of the predominant
amount of basin flood damage that occurs on the lower Cape Fear Rlver
f1ood plains, a more destailed breakdown of the flood damages pertinent
to that ares is also included in table 10.
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'specifically authorized by Congress. As mentioned in paragraph 8,

' Department of Agriculture, cooperates with local soil conservation

EXISTING CORPS OF ENGINEERS' FLOOD CONTROL FROJECTS
66, There are no Corps of Engineera' flood control projects

repairs and additions to the existing White Cak Dike near Kelly, N. C.,
were authorized by the Chief of Engineers in November 1960 under the
provisions of Public Iaw 685, 84th Congress, Construction began on
this project in July 1961, The improvemsnts to this dike, which was
originally built by loecal interests, will consist of repair and rals-
ing of 4 miles of the old dlke and the construction of 11 miles of new
dike, all to & height of 2 feet above the water surfacse reached by the
1945 flood, About 20,200 acres will be protected by the improved and
extended dike from Cape Fear River flood stages up to the 1945 flood
peak,

 IMPROVEMENTS BY OTHER FEDERAL AND NON-FEDERAL AGENCTIES
&7, Federal improvements. The Soil Conservatlon Service, U. S.

districts which cover the entire watershed of the Cape Fear River. f
The Soil Conservation Service works with individual farmers in prepa-
ration of plans for using agricmltural Jands most efficlently and for
treating the land according to its needs for protection and improvement.

€8, The Deep River forms the northeast boundary of the Uwharrie
Kational Forest. However, none of these forest lands are involved in
the water-resourcs improvements considered in this report.

69. Non-Fedaral improvements. The Bladen lakes Stats Foreat is
located in Bladen County in the lower sectlon of the Cape Fear River
Basin. The 36,000-acre forest is leased Federal land which was pur-
chased by the Ressttlement Administration and later administered by
the Soll Conservation Service before being turned over to the State in
1939, It is now being used as a recreational area as well as for tim-

ber and wildlife produetion.
VIEWS OF IOCAL INTERESTS

70, Public hearing. A public hearing was held in Fayettevllle,
N. C,, on February 8, 1957, in connection with this report. About 550
paople attended, consisting of Federal, State, county, and city offi-
cials, industrial representatives, railroad officials, and citizens of
urban and rural areas, Flood protection at Fayettevllle and along the
Cape Fear River was strongly advocated and the need for water conserva-
tion for the improvemsnt of navigation, pollution abatement, and other
usages was emphasized by local interests.

71, 1ocal interests have organized the Cape Fear Basin Develop-
ment Association, with members from every county in the basin (except _
one), which is actively promoting the development of the water resources :
of the basin., Many meetings have been held and information distributed j
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to indicate the desire for the full development of the basin, Iocal j
interests from the Greensboro area expressed a desire for development
of the Deep River Baain and voiced their desire for a dam at the
Randleman site, Other interests, primarily from Chatham County, N. C.,
have organized the New Hope Valley Association which ies actively op-
posed to the construction of any project that would inundate the New
Hope River Valley. The New Hope Reservoir, proposed by the Corps of
Engineers, would inundate this valley. The New Hopa Valley Assocla-
tion is in favor of flood protection along the Cape Fear River, but i
by some other plan of development, possibly a series of smll dams, i
that would not adversely affect them. Records and digests of the :
public hearing will be found in appendix IX.

SEGTION V - THE VATER-SUFPLY PROBLEM
GENERAL |

72. Although the Cape Fear River Basin i1s located in one of the
most favored climatic regions where reinfall is generally well distrib-
uted and relatively abundent, water shortages have been experlenced in
some years by a number of municipalities.

be EXISTING WATER-SUPPLY PROJECTS

73. Practically all of the cities in the Cape Fear River Basin
are continually expanding their water-supply systems to meet demands
attendant upon population and industrial growth. In 1960 there were J
approximately 569,000 people being served by municipal or publicly i
owned water-supply systems located in the Cape Fear River Basin. About 1
83 percent of the users were served by systems utilizing impounded I
surface water which was used at an average rate of approximately 55
eillion gallons per day. The total design capacity of these systems
is estimted at about 81 million gallons per day. Some 76 industrial
plants used water at the average rate of about 45 million gallons per
day, with 26 of the plants accounting for 97 percent of the average
daily rate from surface-water supplies. The above industrial water-
use rate does not include an average 561 million gallons per day re-
quired by two large thermopower gensrating plants for cooling water.
This cooling-water requirement at times exceeds the daily flow at the
intakes, and recirculation bscomes mandatory.

NEEDS FOR ADDITIONAL WATER '

74. General. Municipal and industrial process water usage from
¢ll sources is expected to about double in the Cape Fear River Basin
vithin the next 20 years. Therefore, by the year 1980 an estimted
total of approximately 200 million gallons per day will be needed.
Future water requirements were based on the population growth and an-
ticipated percent rate of industrial growth, A rigid interpretation
of historical records has, in the past, almost always resulted in an :
Bnder-designed water system. The Select Cormittee on National Water H
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.average numicipal water use could concelvably increases to about 185

Resources estimates that the present 147 gallons per capita per day of

gallons per capita per day in 1980 and 225 gallons per capita per day
in the year 2000, with a possible lsveling off thereafter, Conserva-
tive figures used for this report include 115 gallons per capita per
day for present-day usage, 150 gallons per capita per day by 1980, and
180 gallons per capita per day thereafter. Manicipal water require-
ments consist of domestic, commercial, publie, and minicipally supplied
industrial water needs. Thess requirements were pestimted by utilizing
the record of thrse areas within the Cape Fear River Basin and project-
ing increased use, This method takes cognizance of the varying uses

in each mrea, as these factors are reflectsd in the record and define
the amount and location of storage requirements for the Cape Fear area.
Industrial water requirements were based on the expected dsgres of ex-
pansion of existing industries and the appearance in the area of new,
high-rate, water-using industries.

75, Municipal water reoguirements, Based on an annual population
growth of 2 percent,the projected demands will surpass the available

supply by 1970. Table 11 shows the municipal water used in 1960 and
astimated requirements for the Cape Fear River Basin in the future,

TABLE 11

Average municipal water reguirements
 for the Cape Fear River Basin

Item 1960 1980 2010

569,000 | 845,000 1,531,000

Population served

Eastimated per capita use, In
gallons per day 115 150 180

Millicns o lons per da

Total municipal requirements 66 127 276
Developed capacity 81 - -
Total additional requirements 0 46 195

76, Industrial water requirements, The factors that have brought
about the present high industrial development in the Cape Fear Rilver
Basin are expected to continue in the future. The expected future in-
dustrial growth includes industries requiring large amounts of water,
such as the textile, chemical, and pulp and paper products industries.,
Table 12 shows the estimted requirements for industry in the Cape Fear -
River Basin.




TABLE 12

Industrial water requirements for the Cape Fear River Basin'
(in millions of gallons per day)

Ttem 1960 1980 2010
Industrial process water 7 45 T4 155
Developed capacity _ 70 - -
Total additional requirements 0 4 85

Thoes not include water used for cooling.

77. Agricultural water needs. Because agriculture plays an im-
portant pert in the overall economy of the Cape Fear River Basin,
there is an accelerating trend toward using surfece water for irriga-
tion., There are appraximately 10,000 acres of agricultural land
currently being irrigated in the basin. The projected agricultural
irrigation needs are estimated by asssuming &n annual rate of increase
of irrigeble land of 2 percent and a use rate of 2 acre-feet of water
for each acre of crop irrigated. The use rate includes an allcwance
for evaporation and seepage. The projected needs for agricultural
jrrigation needs are shown in table 13.

78. Summary of water needs. The following table summarizes the
estimated Total water-supply requirements for the Cape Fear River
Basin to the year 2010; investigations were also made to the year 2060,
the totel evaluetion period for this report. It is imperative that
these requirements be met in order for the geperal economy of the Cmpe
Fear River Basin area to achieve its potential. Criteria used in de-
termining storage requirements to meet the estimated water-supply needs
of the basin are presented ip paragraph 21 of appendix V.

TABLE 13

Summmary of_wa‘ber-supply needs for the Cape Fear River Basin -
(in millions of gallons per day)

Ttem 1960 1980 2010

Additional amounts required

Municipal water supply 66 127 276
Industrial process water supply ! 45 74 155
Agricultural water supply 72 108 195
Total water supply needs 183 309 626

A——

Does not include water used for cooling.
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SECTION VI - THE POLLUTION PROBLEM
FRESENT STREAM-WATER QUALITY

79, The waters of the Caps Fear River Baain, in the areas of
heavieat concentration of industry and population, have besn damaged
by the discharge of untreated and partially treated sewage and indus- .
trial wastes. All sources of pollution have a total sewage population
equivalent of approximtely 1,300,000 before treatment, whereas after
treatment these wastes represent a sewage population equivalent of
about 930,000 as discharged to the waters of the baein,

EXISTING TREATMENT WORKS

80, Thers are 143 significant sources of pollution throughout
the btasin, Of theme, 62 are at present discharging untreated wastes
directly into the streams, 28 are giving the wastes secondary treat-
mant, and 53 provide only puimary treatment. The overall reduction
resulting from treatment amounts to only 26 percemt. This degree of
treatment will vary with the different drainage areas. From the con-
fluence of the Deep and Haw Rivers to the Atlantic Ocean, a distance
of some 200 miles, the overall reduction is only 16 percent., In the
Deep River area, where there is a larger percentage of secondary
treatment plants, the overall reduction is 41 percent, The reduction
in the Haw River area is 36 percent.

" STREAM-QUALITY CBJECTIVES

" 81, On April 6, 1951, the General Assembly of North Carolina
created the State Stresm Sanitation Committee, charged with the duty
of protecting the water supplies for health, recreation, fishing, ag-
riculture, industry, and animl 1ife. This committee has established
criteria for classifying streams according to best water usages, and
quality and purity requirements meeting Public Health Service standards
have been assigned accordingly. Under this program the streams ares to
be brought to the required standards by additiomal treaiment wvorks
within a reasonable length of time.

NEED FCR INCREASED STREAMFLOW

83. There is a definite movement of the population from the rural |
areas of the Cape Fear River Basin to the urban area. This is indieated :
by .the steady growth of the towns and cities and the decrease in the
pumber and size of farma, Industrisl development of the basln, already
high in relation to the rest of the Stats, is expected to continue at 3
an increasing rate. This davelopment will increase the volume of wastes ¥
dischargaed into the streams, whille similtaneocusly increasing the need
for eclean water for industrial and domestic use. To mintain present
wvater quality, additional treatment plants will have to be provided at
a rate commensurate with the popnlation and industrial growth, 1If the
much-needed improvement in water quality is to be achleved, treatment
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plants must be provided at an even greater rate, However, even with
the most efficlient treatment plants operating at near 90 percent ef-
ficiency, there will still be a growing amount of pollution entering
the streems of the basin as industrial development increases. This
is particularly true where there is growth of the textile, chemlcal,
and woodpulp industries. The effluent of these industries 1s very
difficult to treat, and it is practically impossible to remove all
objecticnable materials., Unless means are provided to increase mini-
min streamflows, these residual wastes could make the maintenance of
high water-quality stendards very difficult.

SECTION VII - OTHER FROBLEMS AND NEEDS
RECREAT ION

83. No major recreational areas exist in the Cape Fear River
 Basin, except for an area near Elizabethtown which contains several
_large natural lakes and an area around Wilmington which includes sev-
" eral beaches. The main stem of the river is used for boating to a
iimited extent. About half a million people reside in Raleigh, Durham,
Greensboro, and the adjoining industrial centers, and the anticipated
growth of population in these areas is expected to bring gbcut an ever-
expanding need for sdditional recrsational facilities. Reservoirs with
impounded water suitable for swimming, boating, and fishing would meet
meny unfilled recreational needs.

FORESTATION AND SOIL CONSERVATION

84. The pulp end paper industry presently uses large guantities
of forest products. The expected expansion of this industry in the
Cape Fear River Basin will require an extensive increase in pulpwood
supplies. Improved soil-cover conditions which cen be achieved by
proper land and forest management are needed in the Cape Fear River
Basin to reduce erosion by damsging overland flows and to insure ade-
quate pulpwood supplies. Investigations by the Department of Agricul-
ture indicate the need for watershed plans in &everal areas of the
basin. Soil conservation and land and forest management in the Cape
Fear River Basin are expected to become economic necessities to provide
for expanding industrial development and as a means of water-resource
enhancement.

FISH AND WILDLIFE

85. The heavy pollution load of streams in the upper basin, par-
ticularly in the Haw River, has hed an adverse effect on the fish hab-
itat. Current utilization of the fishery resources of the Haw and New
Hepe Rivers within the proposed reservoir area is generally low, Down-
strean from the New Hope damsite to the vicinity of Fayetteville the
utilization varies from low to high, The high utilization takes place
in the vicinity of dams and better sccess points. GConstruction of the
New Hope project would replace the existing stream fishery above the
damsite with a reservoir fishery with an increase in utilization. The
value of the fishery below the dam would remain about the same as at
Present. Wildlife resources in the basin consist of big game in the
lover Cape Fear River arsa, small game, and migratory birds. Con-
struction of the reservolr would directly eliminate 9,400 acres of

47




Rl

excellent-quality wildlife in the permanent‘pool, and productivity on
the remaining 20,600 acres in the reservoir would be reduced by periodie
inundetion. 1In the downstream flood zone the project would encoursage
intensified use of sgricultural and sorest lends and other development
which would result in a loss to the wildlife resources.

HYDROELECTRIC POWER

86. As discussed in paragraph 21 the power needs of the basin are
met prineipally by power generated by steam-slectric plants., A small
smount of power is generated by a few small, old hydroslectric plants.
The power demand is growing steadily in the basin, as elsewhere, Any
additional power which could be generated economically in competition
with modern steam-electric powerplants could be used to assist in sup-
plying the demand. However, the conditions of streamflow and head for
generating hydroelectric pover in this basin are unfavorable in compari-
son with neighboring basins which have their headwaters in the mountains.
The only potential site where hydroelectric power might be developed as
a major purpose, in conjunction with other purposes, 1s the New Hope
aite. Preliminary studies in appendix IV indicate power to be justifi-
able economically as a project purpose. However, the additional bene-
fits possible are not enongh to warrant inclusion of power &8 & major
purpose in the face of the overwhslming local opposition to the large
reservoir which inclusion of power would reguire. Such a reservoir
would inundate existing sewerage plant outfalls near Durham, damage
several present developments of various kinds, and hinder future devel~
opment in Durham and Chapel Hill. & possibility exlsts of developing
a small amount of power incidental to flow regulation at the New Hope
site as discussed later.

NAVIGAT ION

£7. Commercial use of the Cape Fear River waterway will undoubt-
edly increase with industrial growth of the area. This waterway has
complete towing and barge services from Fayetteville to the Atlantic
Ocean and comnects with the Atlantic Intracosstal Waterway. The pres-
ent low flow of water 1s now considered adequate for lockage and navi-
gation between Fayetteville and Wilmington; howeveT, at flood stages,
navigation 1s difficult and often hazardous. While flood-stage reduc-—
tions would reduce this hazard appreciably, the greatest benefit result-
ing from the reduction of flood stages would stem from the stimilating
effect on the growth of industries, particularly,thoss requiring water-
borne traffic facilities. '

EROSION

88, Erosion within tHe Cape Fear River Basin varies from slight
to very severs., Areas of shallow soils and soils with glowly perme-
eble subsolls that have been used for cropland are generally, severely
eroded. Effects of erosion are evident throughout the upper part of
the basin. Both sheet and gully erosion have been active in the de~-
struction of former arses of cropland and in substantially reducing

crop and forage yields on land presently being farmed. Strean channels
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plso have been adversely affected by having their cerrying capacity
seriously impaired by depcsitions from eroding uplands. Erosion-
control practices have been effective in controlling excessive soil
losses on some of the cropland, but there ere still many areas that
are subject to heavy anmual soil losses.

SEGTION VIII - SOLUTIONS CONSIDERED
GENERAL

89, The various schemes considered to meet the water-conservation
needs of the Cape Fear River Basin include dual- and multiple-purpose
reservoirs to provide flood control, water-supply, low-flow regulation,
hydroelectric power generation, and recreation; local protection works
such as levees and dikes for flood control; flood-plain zeoning and
excavation; channel improvement; and combinations thereof.

SOLUTION TO THE FLOOD FROBLEM

90, Flood control reservoirs. Sites for the development of stor-
ages of surface water for Ilood control purposes exist in sufficient
mumber to provide a large degree of flood protection throughout the
basin. These sites ere distributed generally.throughout the basin
above Fayetteville., large reservoirs at the New Hope, Randleman, and
Howards Mill sites and & system of small- and intermediate-size reser-
voirs were determined to be feasible and would offer a solution to the

_ flood problem. The New Hope demsite is located on the Haw River im-
mediately below the mouth of the New Hope River; the Randleman and
Howerds Mill damsites are both located on the Deep River. OSmall- and

‘intermediate-size dams would be located at various sites on tributaries

throughout +the basin and would supplement the flood control in ths
large reserveirs as well as serving other purposes. Reservoirs were
studied individually and in various combinations. '

91, Local protection works. levees and dikes were considered
for areas where flood damsges were concentrated, Although there were
several sites where these projects could be used, the system of reser-
“yoirs discussed above could also provide flood protection for these
sites, Tt was concluded from the study that it would be more feasible
‘o use the reservoirs as well as being more practicable, considering
the feasibility of reservoir projects. This does not preclude the use

of local protection works, since future conditions may dictate their
need. '

92, Flood=-plain zoning and evacuation. Reduction of flood dam-
ages could be accomplished by completely restricting the use of the
flood plain or evacuating the flood plain entirely. Neither of these
8olutions is considered practical in view of the highly developed econ-
ooy based on installations presently located within the flcod plains.
chpiete restriction of further development in highly developed flcod
B S is considered impractical because such zoning would in no way
provide protection for those installations and commmitiss now subject
o floog damages, Flood-zone regulation fer undeveloped flood plains
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would certainly be a practical means to lessen future, potential flood
damages. Flood-resistant construction may also be a solution to elim-
inate future flood damages if the cost is not prohibitdve.

93, Channel improvement. The channel of the main stem of the
Cape Fear River is generally wide, well cut, and with relatively few
sharp bends. The channels of the Haw and Deep Rivers are similar, but
have considerably steeper gradients. Therefore, only minor berefits
could be achieved by channel improvements. Many minor tributaries and
canals in the lower portion of the basin are subject to severe damages
from high-stage riverflows which tend to fill them with sand and debris.
Continuing maintenance programs by local drainage districts will help
to reduce agricultural flood damages in these areas.

SOLUTION TO THE WATER-SUPPLY PROBLEM

9%. General. Solutions considered for the water-supply problem
consist of development of ground-water supplies; diversion of water
from adjacent watersheds; and storage of surface water in reservoirs.

95. Cround water. Ground-water yields are not available in suf-
Ticient quantities to satisfy all of the future water-supply needs of
the Cape Fear River Basin. In the upper portion of the basin the most
pressing water-supply needs will be concentrated at the metropolitan
centers and industrialized areas. This area lies in the Piedmont Pla-
teau which is underlain with relatively low-yielding aguifers. In the
lower portion of the basin, where the underlying aquifers produce con-
siderably higher and more dependable yields, high-yielding wells would
have to be spaced so that adjacent wells would not produce mutual inter-
ference. In some instances this would precluds an industry from having
more than one heavily pumped well on its property. Near the coast an-
other limiting factor in future expansion of ground-water supplies is
the encroachment of saline water in the more heavily pumped wells.
Ground-water supplies are, however, expected to be developed consider-
ably to provide future agricultural water supplies.

96. Diversion from other watersheds. Adjacent watersheds to the
Cape Fear River Basin are expected to develop similar water-resource
needs. With such development it is highly unlikely that appreciable
guantities of water will be available for diversion purposes. In ad-
dition, the extremely high cost of diverting and transporting the water
from other watersheds precluded further consideration of this alternative
when compared to the less costly method of developing local surface-
water supplies. North Carolina water law is based on the riparian
doctrine, and the legality of diversion of water by nonriparian owners
may be questioned in providing water from other watersheds.

97. Surface water. The conservation of the surface-water resocurce
is considered a practicable and economical means of increasing the de-
pendable water supply in the basin, particularly for a long-range plan
of development. An adequate supply of water can be made available
through the development of the multiple-purpose-reservoir storage plan,
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the details of which are presented later in this report. The plan will
include reservoir storage for water-quality control as well as water i
supply . i

WATER-QUALITY IMPROVEMENT {
_ 98. General., The two most practical methods of reducing the i
pollution load in rivers and streams are treatment of wastes at thelr

~ gource and dilutlion of the discherged wastes through increased stream-
flow.

99. Ireatment at source. The treatment of wastes at their source
18 an sssential element of pollution reduction and is the responelbll-
1ty of the State of North Carolina and local agencles. Through the
" N. C. State Stream Sanitation Committee's active and excellent pollution-
‘abatement program the quality of water in the streams of the Cape Fear :
River Basin is expected to be improved comsiderably within the next few ;
years. Present technology permits a high degree of treatment of domes- X
tic sewage and some industrial wastes. Further retreatment of indua- ;
trial wastes to virtually eliminate residusl pollutants would be ex- §
tremely expensive, Certain colored wastes and persistent chemicals i
typical of papermill and textile mill discharges are not susceptible
to existing or foresseasbls practical methods of treatment. As ths in- R
dustrial development continues throughout the basin, these residual :
wastes in the stream will continue to build up. Whether or not, in
future years, pollution abatement can progress rapidly enough to offset
the increases in residusl wastes is a moot question.

o 100, Dilution. Dilution offers a practical method of controlling
f- © residual wastes in streams, Therefors, the overall plan of water-

. resource development of the Cape Fear River includes surface-water

- storage for water-quality control which will provide adequate stream-
flow to effect a reasonable amount of dilution. The key to a high
degree of water-quality control in the basin is considered to be (1)
complete secondary treatment at all pollution sources and (2) adequate
dilution of residual wastes.

OTHER PROBLEM SOLUT IONS

101, Recreation. The construction of surface-water-storage
reservoirs at strategic points throughout the basin would provide the
becoasary facilities for fishing, bathing, camping, boating, and other
water-related recreational activities. The location of other recrea-
ional developments, major cities, and their distances from the center

&f tbe general area of the proposed reservoirs is shown on plate V=13,
appendix V,

re

.7 102, Fish and wildlife. Solutions considered for the fish and

wildlife problem are as follows: Creation of fisheries, increased

2ilization of existing fisheries, and conservation and imprcvement

of v11d1life habitet, The reduction of pollution and the increases

;19_10“ flow provided by the proposed reservoirs would improve exist-
fisheries and would create additional areas suiteble for fisheries
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will necesserily require periodic review and reevaluation to keep it

development. Reservoirs eould be stocked with suitable varieties,
and the reservoirs themselves would have only minor detrimental ef-
fects on the existing wildlife resources.

103. Hydroelectric power. There ig no opportunity for generation
of hydroelectric power of any substantial amount, for reasons stated
in paragrsph 86. In the initdal studies for this report a project for
the New Hope site, with power as 2 major purpose, was studied in coop—
eration with the Federal Power Commission Regional office in Atlanta,
Georgla. That plan vas abandoned because of the marginal economie
justification, the strong opposition to the permanent flooding of a
large area of land, and the problems caused by inundation that a plan
ineluding power would raise in Purham and Chapel Hill. It was super-
seded by a plen without power as & major purpose, 8as described later.

104. Soil conservatlon. Solutions considered for gsoil conserva-
tion problems are land treatment and structural measures such as flood-
retention structures on small watersheds., As stated previously, for-
estation and soil conservation problems in the Cape Fear River Basin
and their solutions sre being jnvestigated by the Department of Agri-
oulture under continuous long-range Programs. Any soil conservation
mengures adopbed as a result of these programs will be supplementary
to, and have no adverse effect on, other proposals covered by this
report. :

SECTION IX - COMPREHENSIVE PIAN OF DEVELOFMENT
GENERAL DESCRIPTION OF PLAN

405. General. The comprehensive plan of water-resource develop—
ment is designed to meet the water-resource needs for the next 100
years. This plan is proposed as & guide for the efficlent develop-
ment and conservation of the water resources. A plan of this scope

consistent with its ever-changing cconomic environment., Storage in
reservoirs would be impounded by large dams on both of the main tribu-
taries and by many smaller dams on the minor tributaries in the head-
waters of the basin. This plan would afford a high degree of flocd
control, water supply for the projected great expansion of municipal
and industrial users, water for additional irrigation, increased flow
for water—quality control in conjunction with sewage treatment, and
water areas for recreation, fish, and wildlife. It is expected that
land-treatment measures will be installed which will supplement the
plan. Principal features of the comprehensive plan of development
are described in the following paragraphs end are shown on plate 1.

106, New Hope Regervoir. This reservoir, the largest of the
three principal reservoirsd, vould be formed by the construction of a
dam across the Haw River immediately below the mouth of the New Hope
River. This project is described in detail in section X.
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107. Randleman Reservoir. The Randleman Reservoir would be formed
by the construction of an earth dam across the Deep River in Randolph
County, about 5 mlles north of the town of Randleman, North Carolina.
The drainege area controlled by the dam would be sbout 168 square miles.
The dem would be approximately 1,920 feet long and about 99 feet high
above stresmbed. Discharges would be controlled by an ungated, 400-
foot spiliway section in a saddle on the right bank and a 17-foot-
diameter concrete outlet through the dam., The reservoir would have a
storage capacity of 54,000 acre-feet for flood control and 44,000 acre-
feet for conservation at the time of initiel construction.

108. Howards Mill Reservoir. The Howards Mill Reservoir would be
formed by the construction of an earth dam across the Deep River in
Moore County, about 1 mile below the Randolph Gounty line. The drain-
age area controlled by the dam, including 168 square miles above
Randleman damsite, would be about 575 gquare miles, The dam would be
approximately 1,790 feet long and about 105 feet high above streambed.

~Discharges would be controlled by an ungated, 1,000-foot spillway

section in & saddle on the right bank and a 17-foot-diameter concrete
outlet through the dam, Thé reservoir would have a storage capacity

of 130,000 acre-feet for flood control and 33,000 acre-feet fer con-

servation at the time of initial construction.

"109. Other reservoir projects. These structures would be located
in the headwaters of the Haw'and Little Rivers, and below the Howards
Mill site on the Deep River as well as in other tributary areas up-
stream from Fayetteville, excluding the Fort Bragg area. The drainage
1 erea controlled by these reservoirs would be approximstely 1,650
. 5 squere miles. The dams for these projects would be rolled—earth con-
3 structicn with ungated emergency spillways located. adjacent to the dams,
" Reinforced concrete ocutlets would be provided to release stored water
; at the designed rate. Initial and wltimate storage capacities for
;. these reservoirs as well as for the other reservoir projects in the
‘&= plan are shown in table 14. Other pertinent data relative to the
reservoir projects are also ineluded in this table.
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110, Other features included. Other features included in the
comprehensive basin plan are as followas

a, Further development of waterahed-management programs,

b, Construction of other local flood protection works
throughout the basin as needs ariss, Local protection projecta and -
vatershed-treatment measures initiated under the provisions of Publie
lavas 566 and 685 should be integrated into the framework of the three
principal mltiple-purpose regervoirs which serve as the nucleus of
the comprehensive plan of development, Other local improvements ini-
tiated by other Federal, State, or local governments should be inte-
grated in a 1ike manner. '

OPERATION OF PILAN

111, Most of the ressrvoirs included in the proposed comprehensive
plan would be dual- and myltipls-purpose projects, The reservolr sys8e
tem would be operated under a regulation plan designed to obtain the
maximmm water supply consistent with the most advantageous operation
for the project needs, This will necessitates altering the operation
schedules for individual reservoirs from time to time as the comprehen-
give plan develops from construction of the initial reservoir to the
completion of all unite, Relearse schadules would be established to
mintain desired minimum flows throughout the basin and to mintain
regservoir levels so as to contribute to a high degree of utilization
of the reservoirs for rscreation, The flood control operation of the
system would be based on minimizing the flood damages,

¥FFECTS OF THE COMPREHENSIVE PLAN

112. Flood control. The reservoirs of the comprehensive plan of
development, as described in GENERAL DESCRIPTION OF PIAN of this re-
port, would afford a high degres of protection to the flood plains of
the Cape Fear River Basln, Basin-wide average annuz2l £flood damages
are astimated to be $1,736,000° After completion of the initiel proj-
act, these damages would be reduced by about 69 percent, or to about
$53,,000, By the end of the 100-year evaluatlon period, during which
time the entire comprehensive plan of development would be completed,
the average annual flood damages in the basin would amount to $87,000,
or an overall flood-damage-reduction effect of 95 percent, Stage-
regulating effects estimted to result from the operation of the con-
templated reservoirs are shown in table 15, Detailed effscts of vari-
ous plans considered along the Raw, Desp, and Cape Fear Rivers are
shown in table I-10, appendix I,
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113. Water SUpPLY .

a. Reservoir storage for upstream needs. The prcposed com-
prehensive plan of development of water resources is designed to fulfill
the anticipated water supply needs for the next 100 years in the Cape
Fear River Basin. Where practicable, reservoirs would be located soO
that water users would have pumping access to reservoir impoundments. A
total of 548,000 acre-feet, or 30 percent of the gress storage capacity
provided under the comprehensive plan, 1s allocated as municipal; indus-
trial, and agricultural water-supply storage for upstream needs and
would be a dependeble supply available through direct pumping from the
reservoirs. This allocation will provide about ¢5 percent of the esti-
mated water-supply storage needs in the basin.

b. Low-flow augmentation_features incorporated into the com—-
prehensive plan of development would provide for minimum flows ranging
from 600 cubic feet per second to 1,200 cubic feet per second at Lil-
lington, N. Ce; depending upon water quality and water-supply needs.
Similar inereases in minimum flows at various points in the upper basin
would also be provided. Thesse increzses in minimum flows would create
dependable flows from which municipal, jndustrial, agricultural, and
pollution—abatement benefits would be derived in accordance with the
growth of the downstiream water-supply needs. A total of 300,000 acre-
feet, or 16 percent of the gross storage capacity provided under the
comprehensive plan, is allocated as low-flow regulation sterage for
downstream water~supply needs. This allocation will satisfy the re-
maining 35 percent of the estimated water-supply storage needs in the
basin. .

114. Other effects. Reservoirs constructed under this plan would
provide recreational facilities which would serve a wide area. Improve-=
ment in water gquality would be beneficial to fish life. The flood con-
trol and low-{low regulation reatures of the plan would encourege 1n-—
dustrial development along the main stem of the Cape Fear River, which
in turn would stimulate usage of the navigable waterway below Fayette-
ville.

ESTIMATE OF COSTS CF COMPREHENS IVE PLAN

115. Estimated construction cost of reservoirs. The total esti-
mated f£irst cost of the comprehensive developrent plan considered for
the Cape Fear River Basin is $72,357,000, at 1960 price levels. Con-
struction costs are summarized in table 16.

116. Bstimated investment for reservoirs. The total estimated in-
vestment for the comprehensive development plan copsidered for the Caps
Fear River Basin is $75,020,000, at 1960 price levels. The investment
costs ere summarized in table 16.

117. Estimated annual charges for reservoirs. The total estimated
annual financial charge for the comprehensive development plan consid-
ered for the Cape Fear River Basin is $2,745,000, at 19€0 price levels.
Annusl charges are shown in table 16.
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_as low-flow regulation for downstream water-supply needs. Water-supply ?

ESTIMATE OF BENEFITS FROM COMPREHENSIVE PLAN

118, General. Benefits which would accrue from the comprehensive
plan of development result from flood control, provisions for immediate
and future water-supply storage, water-quality improvement, provision
of recreational facilities, fish and wildlife conservation measures,
end increased flows for downstream water users. These benefits, as
discussed in the following paragraphs, were determined in accordance
with their expected rate of accrual over the time as established by the
ostimated sequence of construction. ALl future benefits for each proj-
ect were discounted to the present worth at the time of project comple-
+ion and were distributed over the 100-year evaluation pericd in an =
equivalent annual series. Further details regerding benefits are con-
tained in appendices II and V.

119. Flood control benefits result from the reduction of flood
damages and the enhancement of flood-plein lands due to the protection
afforded by the plan of improvement. Flood-damage-reduction benefits
were determined as the difference between the estimated average anmual
damages with and without the projects. Iand-enhancement benefits, ex—
pressed in average annual values, were based on the projected changes
in flood-plain utilizaticn resulting in higher type uses. The agricul-
tursl enhancement benefits were determined as the difference in net
returns from protected and unprotected agricultural lends. The average
anrmual nonagricultural enhencement benefit per acre was computed as 5
percent of the difference in net market value of protected and unpro-
tected lend., The flood control benefits were adjusted to reflect
normal development of the area in the absence of the projects. The
total average ammual flood control henefits credited to the compre-
hensive plan of development are estimated to be $2,152,000, of which
$1,589,000 are flood damage reduction benefits and $563,000 are land-
enhancement benefits. These benefits ere based on 1960 price levels.

120, Water-supply benefits would accrue to the comprehensive plan
of development from the provision for immediate and future water-supply
storege for mmnicipal, industrial, and agricultural water uses. These
storages would provide reservoir supplies for upstreem needs as well

penefits were estimated as the difference of cost in fulfilling the
present and future Jater-supply needs of the basin by the proposed -com- -
prehensive plan of development and the moet economical alternative
method. The total average anmual water-supply benefits credited to
the comprehensive plan of development of the Cape Fear River Basin are
estimated to be $1,200,000, of which 50 percent is municipal water-
supply benefite, 33 percent is industrial water-su ly benefits, and
17 percent is agricultural water-supply (irrigation benefits.

121. Water—quality control. The Jow-flow regulation afforded by -
the plan will dilute wastes, thus smproving the quallty of water in the:
streams affected. In accordance with Public law 87-88, 8Tth Congress, .
July 20, 1961, the aestimeted benefit produced is considered to be the =
benefit from water-quelity improvement after sdequate treatment 1is
provided at the source by local interestes. The water-quality-control
benefit from the comprehensive plan 18 estimated to be $255,000.
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122, . Recréation benefits are expected to accrue from the proposed
water-rescurces—development plan in the two categories of géneral recre-
ation and fishing and hunting, Thé average anmal reé¢reation benefits
attributable to the proposed projects are estimédted to be $1,137,000.
These benefits were based on estimates of projected annual attendance
and use of recreationsl facilities provided. '

123, Other benefits. In addition to the previously evaluated bene-
£its attributable to the water-resources-development plen for the Cape
Féar River Beain, certain intangible benefits which are not susceptible
" to direet monetary evaluation would be realized. The flood control
provided by the plan would result in prevention of loss of human life
in sddition to the prevention of monetary damages. Flash floods which
occur in the upper reaches of the basin, often with 1ittle or no warn-
ing, would be retarded and considerably reduced in magnitude by the
proposed reservoirs. The relatively abundant supply of water in the
Cape Fear River Basin has been & maJor factor in promoting the expan-
gion of industry in the area, with investments in plants amounting to
hundreds of millions of dollars. Other factors, such as the navigable
portion of the river, the deepwater port of Wilmington, adequate labor
supply, climate, and a wide variety of available sites, provide strong
stimilation for contiming industrial growth. Industrial demand is now
dangerously close to equaling the dependable waler supply, and it is
logical to assume that an increase in this supply will result in fur-
ther industrial expansion in the basin., Improved water quality, in
eddition to its monetary value, would reduce local nuisances such as
gcun and ordor and would provide an overall improvement in general
ganitation and appearance of the streams. Navigation benefits, while
not evaluated monetarily in this report, would result from the flocd
control features which would reduce navigation hazards prevalent durlng
flood stages and reduce maintenance costs at ihe existing locks and dams,
land-treatment measures as well as the upstream reservoirs would tend
to reduce the sediment load of the stream, resulting in decreased cost
for maintenance dredging in the navigable channels. Additional bene~
fits to the basin would result from the recreational facilities provided
under the proposed plan. Sporting-goodas stores, motels, restaurants,
and other commercial activities would develop to support the recrea-

tional activities of both the resident and nonresident population; how-

ever, these benefits would be secondary and have not been evaluated.
Benefits to the general welfare, economy, and security of the people in
the Cape Fear River Basin cannot be predetermined nor evaluated in
monetary terms,.

124. Summary of txaefits. The total tangible benefits resulting
from the reservoirs ccnsidered in the water-resources—development plan
of the Cape Fear River Basin are summarized in table 17. All values
are in terms of 1960 price levels.
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SEQUENTIAL DEVELOFPMENT

125. To effect the comprehensive plan, & schedul
As a result of analyzing e

ment had to be determined.

e of develop-
ach element

of the plan from the standpoint of its sconomic feasibility and of
its contribution toward providing the immediate needs, it was con-
cluded that the New Hope project should be the first project au-

thorized for construction.

More than half of the Cape Fear River

Basin's needs, relative to the conservation of water resources, could

be met by the initial construction of this one project.
the flood control benefits;
and 49 percent of the rec-

in table 17, approximately 63 percent of
16 percent of the water-supply bensfits,

As

indicated

reation benefits credited to the entire comprehensive plan of devel-

opment of
project.

Hope, Howards Mill, Randleman,

The egbimated present-worth financial annual charges;

the basin would accrue from the effect
The sequence of development is proposed as follows:
and smaller tributary reservoirs.

average annual

s of the New Hope

New

benefits, and benefit-cost ratios for the sequential development for
the comprehensive development plan considered for the Cape Fear River

Basin are shown in table 18.

TABLE 18

Sequential development - summary of benefits and costs

Gross Average Benefit-
Assumed storage financial Average to-
year of (acre- annual costs annual cost
Project lcompletion raet) | (1960 dollers) ! bepefiis ratio
New Hope [1965 660,000 $ 865,000 $2,142,000 2.5
Howards
Mill 1975 163,000 187,000 414,000 22
Randleman {1975 98,000 161,000 317,000 2.0
Small res-
ervoirs |1975-2065 | 923,000 1,532,000 1,871,000 | 1.2
SECTION X - THE NEW HOPE FROJECT
GENERAL
126. Because of its relative importance as the initial project

in the comprehensive plen,
project is presented in this section.
presented hersafter,

unless otherwise indicated,

a more detailed evaluation of the New Hope
Data, consideraticns, and results
are for the present-day

conatruction of the New Hope project which is recommended as the initial
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project of the comprehensive plan of development for the Cape Fear
River Basin. The New Hope Reservoir would be a rultiple-purpose proj-
ect including flood control and low-flow-regulation storages and rec-
reational facilities.

LOCATION

127. The New Hope damsite is located on the Haw River below the
mouth of the New Hope River, about 2.5 miles north of Moncure, N. C.
The damsite is in Chatham County, bht the proposed reservoir extremi-
ties extend into Wake, Durham, and Orange Counties. The main body of
the reservoir would be principally in the New Hope River Basin in
Chatham County., The location of the damzite is shown on the General
Map, plate 1.

DESCRIPTION OF PROJECT

128. General. The drainage area above the New Hope damsite is
approximtely 1,690 square miles. A summary of pertinent data is
shown in appendix IV, table IV-1.

129, Description of the dam. The reservoir waters would be im-
pounded by a concrete and earth dam with an overall length of 1,220
feet and maximum height of 101 feet above streambed elevation. The
3/0-foot ogee spillway with crest elevation of 205 feet above mean
sea level would be controlled by seven 40-foot by 36-foot tainter
gates. Concrete abutment sections totaling 430 feet in length connect
to each end of the spillway. A 6-foot-diameter conduit would be con-
structed through the spillway section below the crest to discharge
normal streamflow. The 460-foot earth section, including 10 feet of
overlap, joining the concrete abutment to the left-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 downstiream
side, and the upsiream side would be riprapped above elevation 195 feet
above mean sea level which is 5 feet below the top of the minimum pool
(see pl., 3). Minimum provisions would be made in the plan for future
installation of a small, feasible hydroelectric power unit of about
2,500 kilowatts. It may become economically justifiable to generate
power with the flows released in the water-guality-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 lknown.

130. Description of the reserveir. The reservoir would inundate
approximately 30,000 acres of land at the top of the flood control pool,
elevation 240 feet above mean sea level, and would have a gross storage
capacity of 660,000 acre-feet. The 30,000 acres of land below the top
of the flood control pool plus an additional 10 percent allowance for
"hiocking out" would be purchased in fee. Various installations subject
to relocation would be affected wherever they exist within the proposed
reservoir area and below the 245-fcot mean-sea-level contour. The top
of the conservation pool would be initially at elevation 212 feet above
mean sea level (see pl. 4). The conservation pool would have a surface
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area of approximtely 9,400 acres, and reservolr lands lying betwesn
elevations 198 and 213 feel above mean sea level would be cleared.
Storage allocations for the reservoir wonld be 541,000 acre-feet for
flood control and 119,000 acre-feet in conservation pool.

HYDROLOGIC AND HYDRAULIC CONSIDERATIOKS

131. Standard project flood. The edopted standard project flood
was developed from a storm computed substantially in accordance with
Civil Works Engineer Bulletin No, 52-8, "Standard Project Flood Doter—
minations.? The standard project flood amounts to 9.89 inches of run-
off from the drainage area above the damsite and includes a resservoir
peak inflow of 258,000 aubilec feel per second, This flood was routed
through the reservolr beginning at elevatlon 212 feet mean sea level
(top of conservation pool) and reached a maximmm pool elevation of 245
feet mean sea level.

132, Spillwvay design flood. Rainfall depth-duration relationships
developed to produce probable maximum precipitation above the New Hope
damsite were derived by the Hydrometeorological dection of the U, Sa
Weather Bureau. The spillway design flood developed from the probable
paximm precipitation values amounts to 19,35 inches of runoff from
the drainage arsa above the damsite and includes & regervolir peak 1ln-
flow of 511,000 cubic feet per gecond, This flood was routed throu?h
the resarvoir beginning at elevation 240 feet above mean SeA level (top
of f1lood control pool) and reached & maximum pool elevation of 250 feet
above mean sea level while discharging & peak of 326,000 cubie feet per
second through the spillway. A freehoard of & feet above the maximm
" pool elevation was adopted as being adeguate to protect the earthen sec-
tions of the dam from wave sction, Low flows downstream from the dam
wonld be supplemented up to 600 cubie feet per second by the inclusion
of & 6-foot_diameter conduit through the dam, invert elevation at 166
feet above mean sea level,

133, Flood routing. Flood-routing studles were mde to establish
the effectiveness of the New Hope project in reducing flood peaks at
dammge index atations, These studies indicate that the flood of record,
vhich occurred in September 1945, with discharge peaks of 150,000 cuble
feet per second at Lillingten, 124,000 cuble feet per second at
Fayetteville, and 103,208 cubic feet per second at lock No, 2, would
have peak-discharge reductions of 52, 29, and 23 percent, respectively,
at these stations had the New Hope project been in operation, Detailed
hydrologic and hydraulle considerations for the Kew Hope project are
presented in appendix I, Other regulating effects of the New Hops
project are included in table 1%
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ESTIMATE OF COSIS

13/. Estimated construction cost of the New Hope project. The
coet of the New Hope project, as presented in this section, 18 based
upon estimates of quantities using the latest surveys and foundation
information shown in appendix III, plate III-1. Cost estimates were
made by using unit costs based upon past experience and 1960 contract
prices applied to the estimated quantities. Costs covering contingen-~
cies, englneering and design, and supervision and pdministration are
ineluded in the above-mentioned estimates. The detailed cost estimate
of the best plan for the New Hope Reservoir is given in table IV-2 of
appendix IV. 'The total construction cost of the project is astimated -
to be $25,612,000, shown 1in table 20.

135, Estimated investment for the New Hope proiect. The esti-

mated total investment for the New Hope project {s $26,957,000, which
1s based on an interest rate of 2.625 percent for one-half of the as-
sumed period of 4 years of construction time.

136, Estimated anrual charges for the New Hope project. The
total estimated annual Tinencial charge 18 $865,000 and is based on
1960 price levels. Anrual charges were computed at the current inter-
est rate of 2.625 percent and amortized assuming & 100-year useful
project life. A summary of costs is shown in table 20.

TABLE 20

Summary of estimated costs of New Hope project
(in 1960 dollars)

Feature Costs

Construction coshtst

Tands snd damages : $ 5,823,000
Relocations 6,773,000
Reservoir pool preparation 976,000
Dams and appurtenances 7,948,000
j Access roads 120,000
N\ Recrestional facilities - 720,000
| Building, grounds, and utilities 80,000
g Permanent, operating equipment 150,000
| Engineering and design 997,000
: Supervision and administration 1,875,000
| Presuthorization survey costs 150,000

Total first costs $ 25,612,000

Investment costs:

Interest during construction 1,345,000

Total investment costs $ 26,957,000

&
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TABLE 20 (Cent'd)
vy of gat

in 1960 dollars

imited costs of New Hope pro ech

Feature

Anp ! (T} Financial Esonomic
Tnterest on invesimeni $ 708,000 $ 708,000
Amortization of investmant 57,000 57,000
Operation and maintenance ' £0,000 80,000
Major replacemsnis 20,000 20,000
Focnomioc cost of land : - 79,000
Total annual charges $ 865,000 § 944,000

ESTIMATES OF BENEFITS

137. Geperzl, The sarly construction of a multliple-purpose reser~
voir on the Haw River at the New Hope site for flood control, waler-
gquality comtrel, and recreation would satiefy to a large degree the
present-day vater-rescurce nseds of the Cape Fear River Basin, Approx-
imately 87 percent, or $1,252,000, of the basin's present annual flocod
damage now oscurs within the flood plains of the main aten of the Cape
Fear River below the confluence of the Deep and Haw Rivers, These
flcod plains would be protected by the New Hope project to the extent
that the beein's anmual damages would be reduced by 72 percent. The
£100d control protection offered by the ¥ew Hops project would permit
the use of additional land for agriculture and industry. The need for
improved quality of water would be satisfied to a large degree by the
low-flow regulation features of the New Hope project which would in-
orease the dependable flows below the confluence of the Haw and Deep

. Rivers from 90 cubic feet per second (average flow for driest month of
period of record) to a minimum of 400 cuble feet per second. The con-
struction of the New Hope project would also provide a major fasility

}. - for alleviating the recreation needs of the upper basin area. The re-

- sults of benefit-evaluation studies relative to the New Hope project

8 are discussed in the following paragraphs.

138, Flood control benefits. Detaile of the computation of the
£1ood control benefite to be derived from the New Hope project are pre-
sented in appendix II, The two types of tangible flood control benefits
resulting from the operation of the New Hope Reservolr are flood-damage-
reduction benefits and land-enhancement benefits.

a, Flood—damage-reduction benefits, Anmual flood demages
along the main stem of the Cape Fear River, now amounting to 1,252,000,

are expscted 4o increass to $2,496,000 anmally by the year 2065 if no
flood control protection is provided. Operation of the New Hope Reeer-
voir would reduce these current annual damagss about 82 percent, or to
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$225,000 anmally. Anticipated future gamages would be reduced by the
New Hope Reservoir about 75 percent; OT to $621,000 anmuelly. BY apply-
ing the appropriate discount factors to the future flood—damagevreduction
benefits, and considering the current penefits, the total flood-damage-
reduction benefits are estimated at an average of $1,202,000 armually.

of these benefits, 87 percent accrue 4o nonwrural properties and 13 per-
cent to rural properties. Details of the methods and procedures used

10 determine flood damages end flood—damage—reduction benefits are
presented in appendix Il.

b. land-ephancement benefits. The flood control features of
the New Hope Reservoir would provide suf ficlent f£lood protection to cre-
ate substantial 1and-enhancement benefits resulting from the stimuletion
of increased utillzation of ¢1ood-plain lands aue to reduced flooding.
It is estimated that these 1and~enhancement penefits would amount to
#4,95,000 annually, of which &77,000, or 16 percent, would result from
the increased utilization of agricultural 1and and $418,000, or 8/, per-
cent, from the incresse in utilization of flood-plain lands for urban
and industrial davelopment due 1o project effects. These venefits
would be general in nature, aistributed throughout the ares protected,
and would therefore not require local cooperation contributions. Details
of the computation and methods used to determine the 1snd-enhancement
benefits are given in appendix IT.

139. Low—flow-regulation benefits. Discharge—regulation features
of the New Hope project Inciude 125000 gore-feet of storage for low-
flow regulation, of which 20,000 acre-feet are a1located to downstreanm
wyater supply. This storage would pravide substantial water—-quality-
control benefits and water—-supply benefits. The Ue S. Public Health
Service evaluated these penefits in thelr report on 1ow-flow eugmenta-
tion of the Cape Fear River aated May 1959 and reviewed in 1961, a cOPY
of which is included as appendix VI. Tnis report by the Public Health
gervice presents benefits evaluated on & 50-yesT 1ife of the New Hope
project. In order to make these benefits consistent with other project
benefits evaluated on 2 100-year project 1ife, the Public Health Service's
report Was ueed as a basis for projecting the 10W—flow—regulation bene-
fits an additional 50 years- This was done by assuming that the rate of
growth of frture benefits 8s established in the Public Health Service's
report for the first 50 years would remain the same during the second
50~year perivde The average annual equivalent for the future benefits
were then ccmputed gssuming an interest rate of 5 percent. The results
of these studies indicated that the average annual 1ow—flow-regu1ation
benefits amounting %o £108,300, based on & S0-year evaluation period,
would amount to $124,000 annually when evaluated on & 100-year basis.
Of these ernnual benefits 477,500 results from water—-quality control

ord 346,500 results from additional water supplye General concurrence
by the public Health gervice in this breakdown of 1OWwflow—regulation
benefits is noted in their letter, & COPY of which is included at the
end of this report as attachment C-
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140, Recreational benefits. The use of the proposed New Hope
Reservoir for general recreationsl purposes would undoubtedly develop
very rapidly. The reservoir would be strategically located in rela-
tion to. several major population centers., In 1950 about a million

- gnd & quarter people lived within a 75-mile highway distance of the
site, and population within this zone is definitely increasing. The
reservoir would have & surface area of about 9,400 acres ab the top

of the conservation pool. In addition to the scenic attractiveness
of the aresa the impounded water would be suitable for boating and
fishing. Many miles of shoreline would be provided for use as posai-
ble parks, boat harbors, group camps, and fishing cemps; other areas

. would be suitable for vacation cottage sites. Development for public
recrestion will involve careful plamning in cooperation with appropri-
ate agencies, including the North Carolina Recreaticn Commissicn,
North Cerolina Wildlife Resocurces Commission, State Board of Conser-
vetion and Development, U. S, National Park Service, U. S. Forest
Service, and U. S. Fish and Wildlife Service, and with counties and
muinicipalities. The U. S. National Park Service has prepared & re-—
port evaluating the general recreational benefits for this report,
and it is included as appendix VII, Their evaluations were based
upon the assumption that the reservoir waters would, before construc—
tion of the dam, be brought up to the standards of AC" and "D® clas-.
sifications established by the State Stream Sanitation Commission,
which would be adequate for fish and wildlife propagation; agricul-
ture, including irrigation and 1ivestock watering; drainage; and
industrial cooling and process water supply. The Park Service also
reported that preliminary studies by State health authorities indi-
cate that the pollution factor within the foreseeable future would
generally render the reservoir unsuitable for swimming, with the ex-
ception of sheltered coves not receiving water from the main sterm.
The Public Health Service in their report, appendix VI, indicates
that prolonged storage would improve the quality of weter. Exclud-
ing the evalustion for swimming and fishing, the National Park
Service estimated the recreastional benefits to be $376,000 annually,
based upon an average annual visitation of 235,000 perscns &b $1.60
per person. This figure projected for 100 years gave & benefit of
$,05,000. If at a later date the State requires that the quality
of water be brought up to the standard required for swimming, it is
pstimated that the additional treatment costs would be offset by the
gains in recreational benefits. The U. S. Fish and Wildlife Service
has prepared a report evaluating the hunting and fishing benefits to
be derived from the New Hope project. A copy of this report is in-
cluded as appendix VIII. The Fish and Wildlife Service reports that
the New Hope project would be beneficial to the fishery aspects within
the reservoir and downstream area provided the quality of water is
raised to class "C" standard and fishing eccess is provided in the
reservoir area and to the area immedistely below the dam. They also
suggested that the quality of water released to downstream areas v
could be improved by multiple-stage release levels. The Fish and

_Wildlife Service also reported that there would be a substantial loss




to large game, upland ‘game, and waterfowl in the project area due to
1osses in habitat. They suggested partisl mitigation of those losses
by creation of wildlife management are2s and the construction and con-
trol of shallow impoundment areas on the upper reaches of tributaries

to the reservoir. The suggestions by the Fish and Wildlife Service for
menagement, control, end construction of facilities to mitigate wild-
11fe losses will be given careful consideration if 8 design memorandum
for the New Hope project 1s prepared. The net fishing and hunting bene-
fits evaluated by the ¥. S, Fish and Wildlife Service were based on the
assumption of a 50-year project life. These benefits amounted to
$106,000 annually. In order to be consistent with other project bene-
fits which are based on & 100~year evaluation period, the Fish and Wild-
life Service's 50-yesr benefit evaluation was projected an additional

50 years. 1This resulted in a net fishing and mnting average annual
benefit of $114,000.

141, Summery of benefits. A summary of the project benefits
creditable to the New Hope project is shown in table 21.

TABLE 21

Summary of average enrual benefits from propesed ¥ew Hope Reservoir
project {based on 100-yesT evaluation period snd 1960 price levels —
all future benefits discounted to present-worth'valuegl

Flood control benefits:
Flood~damage-reduction benefits $1,202,000

lsnd-enhancement benefits 495,000
Subtotal $1,697,000
Low-£1low-regulation benefits:
Water-quality-control benefits $ 77,500
Water-supply benefits 46,500
Subtotal $ 124,000
Recreation benefits:
General recreation benefits $ 405,000
Fishing and hunting benefits 114,000
Subtotal $ 519,000
Total project benefits $2,340,000

ALLOCATION OF COSTS AMONG INITIAL PURPOSES

142. Preliminary allocations of costs of the miltiple-purpose New
Hope project to the purposes of flocd control, 1ow-flow regulation,
and recreation were made by the separable—costs remaining-benefits
method. Details of the cost allocation are presented in appendix Iv.

Pertinent physical apd financial data on the alternative single-purpose
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projects considered in establishing benefit limits are given in table
IV-5 in appendix IV. In order to determine the most equitable allo-
cation of costs it was assumed that alternative recreation projects
should have approximately the same surface area, location, water gual-
ity, and gehéral attractiveness as the miltiple-purpose project.
Therefore, alternative single-purpose recreatlon project costs were
considered to be equivalent to the cost of a project with a water
surface equal o 9,400 acres plus the specific costs of recreaticnal
feeilities, Alternate project costs for flood control were considered
as the cost of a project storing 541,000 acre-feet for flood control
at New Hope without recreational facilities. The alternative costs
for low-flow regulation were considered as the costs of small reser-
voirs at alternate locations without recreational facilities. A
summary of cost allocations for the New Hope project is shown in
table 22.

TABLE 22
Summary of cost apportionment - New Hope project

Percent
of totel
Project purpcses Federal Non-Federal cost
Total construction expenditures:
Flood control $17,343,000 - 67.7 -
Low-flow regulation:
Water-quality control 819,000 0= 3.2
Water supply - $319,000 1.2
Recreation: '
General recreation 5,562,000 - 21.7
Fishing and hunting 1, 569,000 - 6.2
Total o . $25,293,000| $319,000 100
Annual operation, maintenance, and replacement costs:
Flood control. $ 33,000 - 33
Low-flow mugmentation: . -
Water-quality control 19,000 - 119
Water supply - - ¢ 8,000 - 8
Recreation: :
- General recreation . 31,000 - 31
Fishing and hunting 9,000 - 9
Total $ 92,000 $ 8,000 100
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TABLE 22 ({Cont'd)
Summary of coet apportionment - New Hope project

Percent
of total
Project purpoees Federal Non-Federal cost
Annual charges: _
" Flood control $551,000 - 63.7
Low=flow regulation:
Water-quality control 44, ,000 - 51
Water supply : - $17,000 2.0
Recreation:
General recresation 197,000 - 22.8
Fishing and hunting 56,000 - 6.4
Total . | $848,000 17,000 100

COMPARISON OF BENEFITS AND COSTS

143. Based on 1960 price levels and the initial allocation of
storage in the New Hope project, the total average annual benefitis
for the New Hope project resulting from flood control, water-quality
control, and recreation features are ogtimated to be $2,340,000. The
total annusl Federal financlal costs’are $865,000 and the totel Fed-
eral economic costs are $944,000, resulting in benefit-cost ratios of
2.7 based on financial costs and 2.5 based on economic costs.

APPORTIONMENT OF COSTS AMONG INTERESTS

144. General. A division of project costs of the New Hope proj-
ect between Federal and non-Federal interests was based on presently
applicable laws and regulations governing cost-sharing practices.

145, Apportionment of flood control costs. Costs allocated to

flood control were apportioned in accordance with Section 201 of the
Flood Control Act of 1958 (Public Law g5-500). Costs allocated to
flood control are considered to be all Federal.

. 146. Apportionment of low-flow-regulation costs.

a. Water-guality-control costs. The streamflow regulation
occurring downstream from the proposed New Hope Reservoir would providse
improvement of water quality. Tn accordance With Section 2 of Public
Law 87-88 this improvement in downstream water quality is considered
to be general throughout the lower portion of the basin for a distance
of 170 miles; as such, the costs allocated to water—quality control are
considered to be all Federal.
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b. Water-supply costs. In sccordance with the Water Supply
Act of 1958 (Title III of Public Law 85-500), costs of providing water—
supply storage for immediate and anticipated future use are apportioned
to State or local non-Federal interests. All construction, operation
and maintenance, and replacement and interest costs incurred by the
Federal Government and allocated to water supply ere to be repaid by
the water users. No interest will be charged on the investment costs
up to 30 percent of total project costs allocated to future water sup-
ply until use is initiated, but such interest-free period shall not
exceed 10 years. No payment will be required for the cost allocated
for future water supply until use is initiated, except for the payment
of current interest charges on the unpaid balance after the interest-
free period. However, all costs for future water supply, ineluding
interest, incurred after the interest-free periocd must be repaid within
50 vears after use is initiated.

147. Apportionment of recreation costs.

a. General recreation costs. Section 4 of the Flood Contrel
Act of December 22, 1944 (Public Law 534, 78th Congress), authorizes
construction, operation, and maintenance by the Federal Government of
basic facilities for public use and access for general recreation.
Under this euthority the cost allocated to general recreation is appor-
tioned to the Federal Government. However, the State, edjoining coun-
ties, and nearby citles are known to be interested in developing general
recreational areas on the reserveir, utilizing the general recreational
opportunity which the project would afford. It is believed that con-
_ siderable such development will take place if the project 1s built, al-
though no definite plans exist for it at this time.

7 b, Fish and wildlife costs. The conservation pool ineluded
in the New Hope project would be operated for low-flow-regulation
purposes and the fish and wildlife benefits, while substential, would
be generally incidemtal. Neither modifications in the project nor the
scquisition of lands or higher estate in lands is proposed for fish
and wildlife purpcses. The only costs required to obtain the net bene-
£its to fish and wildlife would be those paid for recreation under
authority of the Flood Control Act of 1944. The State of North Carolina
is interested in utilizing the reservolr for fish and wildiife purposes,
and it is believed that substantial non-Federal expenditures will be
made for these purposes if the project is built. The U. S, Fish and
Wildlife Service report finds that the New Hope project may produce
fishery benefits of more than local significence. Therefore, no costs
are allocated to non-Federal interests for fish and wildlife purposes.

LOCAL COOFERATION

148. The extent to which non-Federal interests are required to
financially cooperate in implementation of the New Hope project 1s
discussed in the preceding paragraphs. The items and amounts of non-
Federal cost are shown in table 22. Repayment of costs allocated to
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water supply msy be made by either sharing construction costs during
project construction plus arnual payments of operation and maintenance
costs and payment of replacement costs when incurred, or by snnual
payments for the construction costs, ineluding interest during con-
struction, and interest on the unpaid balance plus annual payment for
operation and maintenance and payment of replacement costs vhen incur-
red. Reasonable assurance that these oblligations for water-supply
storages will be assumed hes been received from the Department of Water
Resources, State of North Carclina. This assurance is included as
attachment B to this report. local interests are further required to
prevent obstruction and encrcachment on the channels downstream of the
reservoir. Related programs of 1and and water menagement required for
full realization of the water-resource potentials of the area necessi-
tate sustained and vigerous pursuit of such programs by local and
Federal interests. Authorization of the project by Congress would
rmaterially assist in resclutlon of the problem of non-Federal cocpera-—
tion.

COORDINATION WITH OTHER AGENCIES

149. Generai, Federal, State; and mmicipal agencies were con-
sulted during the investigaticns and during the preparaticn of the
portion of this repcrt concerning the propased New Hope project. Pri-
vate firms and industrial conceras affected by the plan were also
consulted and gave freely of their time and data. The agencies con-
cerned with various phases of the development plen are &s follovs.

150. The_United States Weather Bureau farnished climatological
and metecrological data as well as river stages for various stations
throughout the basin,

151, The United States Geological Survey operates stream-gaging
stations throughout the basin, and furnished streamflow records and
topographic maps.

152, The United States Public Health Service prepared a "Report
on Water Supply and Pollution Toatement penefits from Low Flow Aug-
mentation Storage in the New Hope Reservoir™ shown &s appendix VI.

453, The National Park Service prepared & nReport on the Recrea-
tion Benefits to be derived from tne New Hops project™ shown as ap=
pendix VII. This report evalustes the general recreation benefits.

+54. The United States Fish and Wildlife Service prepared & Tre-
port on the Fizn and wildlife resources in the Cape Fear River Basin
and the sstimated benefits and damages to fish and wildlife attribu-
table tc the propssed New Hope project. This report is discussed in
paragraph 140 and is inciuded as appendix vIIT.

15%, ‘The Department of Apriculture cooperated with the Wilmington

District and the State of North Carslina in preparing & joint report
which investigated the sffect of a sysbem of small reservolrs in the




. *ra.&w'" SRS ST T SR T

tributaries of the Cape Fear River Basin., Data determined in this
study served as a foundation for verious portions of the comprehen~
sive plan of development.

- 156. The Federal Power Commission reviewed the potential pover-
prodicing capabllities of developments at the New Hope site and fur-
nished power values.

SECTION XI - SUMMARY AND DISCUSSION
THE FROBLEMS

157. Flood control. The need for protection of the flood plains
of the Cape Fear River Basin from disastrous floods has long been rec-
ognized. The general econcmic improvement, the development of new or
enlarged industrial plants, and the topographic limitations of areas
suitable for development have increased property values within the
flood plains. The major floed of 1945, which caused extensive damage,
focused attention sharply on the Cape Fear River Basin and emphasized
the urgent need for flood protection. Recurrence of a storm equal in
magnitude to that which produced the maximm floed stages of record
would subject the area to damsges estimated to range between $8 mil-

. lion end $15 millicn, depending upon rainfall-intensity distribution

and season of the year. The average annual dsmages in the basin
under present conditions amount to $1,445,000 (1960 price level).
Developments within the flood-plain area during the last decade indi-
cate that further industrial and agricultural growth can be expected
even if flood control is not provided. Teking this growth into con-
sideration, average annual damages are estimated to be $1,736,000 over

“the next 100 years.

158, Water supplj. Tn several areas the dependable flow of the

_ . Cape Fear Riverand its tributaries is barely adequate to meet the

present water-supply needs of industries and municipalities. Expan-

‘sion of industry now under comstructicn or planned will require either

additional minimum dependable flow or expensive recirculation equip-
ment. While the water supply for domestic consumption is fairly ade-
quate at present, thess local sources will be fully developed by the
end of the next decade., After then, water must be taken in ever-
increasing quantities to meet growing domestic needs. When these needs
are considered it must be concluded that a higher dependable streamflow

is essential if serious water shortages are to be avoided in the future.

While the use of water for irrigstion has not develcped to any great

extent ‘at the present in the Cape Fear River Basin, it is anticipated
that in the foreseeable future irrigation storage facilities will be

a primary. and urgent need throughout the basin.

159, Water-quality control. The pollution of the streams in the
Cape Fear River Basin by industrial effluents and domestic sewage is
of serious concern to the asrea because of its effect on the suitabil-
ity of the stream for water supply and recreation and because of its
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public-health implications. Treatment by lmown methods will not alone
suffice to bring the streams to acceptable'standarda of quality. There-
fore, dilution of industrisl and domestic wastes is & necessary factor
in maintaining acceptable standards of weter quality. The amount of
water flowing during dry perlocds is insufficient to provids adequate
dilution under present conditions.

160. Recreation. The growth in the population in the basin, es-
pecially in the Industrisl and metropolitan centers near the upper
portion of the basln, has inereased the need for recreational develop—
ment, Such development requires facilities for water sports, fishing,
and for activities such as camping, picnicking, and sightseeing. = Ex-
isting recreational facilities are insdequate and incapable of being
expanded to meet the needs.

THE SOLUTION

161. The comprehensive plan of development of waier resources
presented in this report Ts designed to provide a basis for solution
of most of the water problems in the pbagin for the next 100 years.
Cognizance was taken of views and desires of local interasts and other
agencies of the State and Federal governments; however, the plan was
not based on the opinions of any one group, but envisions the needs of
the basin as a whole and how those needs may be best met in the future
with a balanced system of jmprovements. Tt is contemplated that all
interested agencies will be working cooperatively on the different
phases of development during the 1ife of the plan. The immediate
needs are for flood protection, low-flow regulation, and recreation.
Construction of the New Hope project would be the most efficlent way
to fulfill the immediate needs. The Randleman and Howards Mill proj-.
octs a8 well as several small reservolr projects would be completed
by 1975 and would provide edditionsl flood protection, water supply,
and recreational facilities which would meet the basin's growing needs.
A3ditlonal reservoeirs throughout the basin would be phased into the
plan to provide soluticns to the anticipated future water-conservation
needs. This arrangement provides gufficlent flexibility in scheduling
of the latter projects to offset any inaccuracies in the projections
of anticipated needs.

162, Solution of immediate needs. Approximately 87 percent of '

the average annual flood damsge in the besin occurs on the flood plains
below the New Hope demsite, and the New Hope project 1s cepable of re-
ducing the flood damages on the flood plains below that point by about
80 percent, which is squivalent to about 70 percent of all basin damage.
The immediate low-flow-regulation needs occur primarily on the main
gtem of the Cape Fear River below the New Hope project gite., The low-
flow augmentation from the New Hope project, which would assure a de-—
pendable minimm flow of 600 cubic feet per second at Idllington, would
meet these immediate needs. The {mmediste recreation needs for the
basin are primarily centered in the more heavily populated upper basin
area, Since the proposed New Hope project 1is located in this area,
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the 9,400-acre reservoir would substantially satisfy the immediate
recreation needs of the area, .In summary, the New Hope project’s ca-.

- pability of (1) reducing average annual flood damages in the basin by

about 70 percent, (2) providing a solution to the immediate low-flow-
regulaticn needs in the basin, and (3} providing an sdequate sclutlon
to the immediate recreation needs of the basin is considered as sound

justification for scheduling it as the injtial project for econstruction.

The New Hope site is the only site in the basin suitable for develop-
ment as a major reservoir and, since a high degree of flood control in
the basin would be impracticable wilthout this reservoir, its early con-
struction is recommended. ' o

163, Solution of future needs. The Randleman and Howards Mill
projects, when conatructed as the second phase of the comprehensive .
plan of development, would not only satisfy the more pressing upper
basin water-resource-conservation needs, bub would also provide a de-
sirable hydrologic balance to the basin-wide plen. The addition of
tributary reservoirs would provide the only practical solution to the
more localized water-resource problems and would complement the flood
control, water supply, and recreation features of the three principal

Teservoirs.

164. Related basin programs of other agencies include the water-
shed program of the Department. of Agriculture and the conservation .
prograns of the State of North Garolina. The Department of Agricul-
ture program could produce significant water control effects on the
1and itself and on the smaller tritutaries of the Cape Fear River.
These facilities, when provided, would complement the overall plan and
create additional benefits. Additionsl programs of State and Federal
agencies responsible for pollution control,.recreation,.and'fish and
wildlife conservation could be developed a8 sdjuncts to the comprehen~
sive plan of development. o

‘165, Additional informéﬁion.bn recdmmended and alternative proj-
ects called for by Senate Resolution 148, 85th Congress, adopted -Janu-
ary 28, 1958, is contained in attachment A to this report. :

SECTION XII - CONCLUSIONS

COLCLUSIONS

166. The plan of improvement presented in this report is a com-
prehensive plen for meeting the water-resource needs of the basin
cver a long-range period, This plan is presented for apgroval as a
general framework or guide. It is intended to be sufficiently flex-
ible to permit future changes as conditions require.

167, Three principal reservoirs, the New Hope project on the Haw
River and the Randleman and Howards Mill projects on the Deep River,
would provide storage capacity for flood control and weter supply for
the benefit of these tributaries and the Cape Fear River itself, No




f storage for these pﬁrposas exists at the present

significant emount ©
1rg during low-flow periods would,

time. The releases from these Te8ervo
if reasonably adequate sewage treatment is provided by local interests,
afford water-quality control to enhance the use of the streans for
water supply, fishing, and recreation. The water areas of the reser-
voirs would provide good recreation areas accessible to the general

public,

reservoire would be supplemented by many

s headwaters and downstream areas which would
1, water supply, end other uses &8 the
ividual smell reservoirs is

N  168. The three main
smaller reservoirs in th
provide additional flood contro

needs dictate. The location of the ind
not. specified in the plan st this time, but can be selected from many

sites known to exist. Minor local flood protection projects would be
constructed in some areas when needed. It is contemplated that soll
conservation measures under programs of the Department of Agriculture
would be extended throughout much of the besin and would be of benefit

to the streams as well as the land.

.169. The New Hope project is the major single project of the com- :

prehensive plan and is the key element. Without the New Hope project

the program of basin development provided by the comprehensive plan

would not reach its objectives of providing for both the immediate and

long-range water-resource needs, This project will provide immediately .
ation, as well as be- f

for flood control, low-flow regulation, and recre
it is needed locally. In the

~ing a source of future water supply if
future its reservoir storage may be allocated for other purposes &8 the
lement it. The New Hope project

emallér reservoirs of the plan supp
provides the base upon which the comprehensive plan can bs of ficiently

developed and should be constructed as soon as possible. -

od to continue the gomprehen-
Cape Fear River
11 necesserily require
hase with the ever-—

170. Authorization should be provid
- sive study of the water-resource

Bagin., A long-reange progran of development wi
future review and reevaluation to keep it in P
changing economic activity of the basin.

SBCTION XIIL - RECOMMENDAT IONS

171. The District Engineer recommends?:

a. That, to provide 2 means for immediate and future water-
resource conservation, the comprehensive plan of development of the ~
Cape Fear River Basin as presented herein be approved.

b, That the New Hope ‘project on the Haw River in North
Garolina be authorized for congtructicn in the interest of flood con-
trol, low-flow regulation, recreation, and other purposes in general
accordance with the plans outlined in this report; at an estimated
amually for operation, mainte~

fizat cost of 25,612,000 snd §100,000 &
ded that, before constructicn is initiated,

nance, and replacement; provi
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locel interests agree to: (1) Protect downstream chennels from en-
croschments and obstructions which would edversely affect operation
of the project; {2) bear the portion of the cost of constructing the
project allocated for water supply, amounting to 1.2 percent of the
total cost of constructing the joint-use facilities, that portion
presently estimated at $319,000; (3) bear the portion of the annual
cost of operating and maintaining the project allocated to water
supply, amounting to 7 percent of the annual cost of operating and
saintaining the joint-use facilities, thet portion presently estimated
at £7,000 annually; (4) bear 5 percent of the cost of major capital
replacement of joint-use facilities as thess costs are incurred, that
pertion presently estimated at $1,000 on an average annual basis,

¢, That local interests be permitted to repay all of the
costs zssigned to them in general accordance with the principles
outlined in the Water Supply Act of 1958.

d. That authority to continue the Cape Fear River Basin
studies be granted after authorization of the New Hope project in
order that authorization reports for the Randleman, Howards Mill, and
other projects may be prepared.

e. Continuous and vigorous action by Federal and non-
Federal agencies, separately and cooperatively under authorities that
exist or may be provided, in prosecution of programs for land manage-
ment, cenirelling and regulating the use and development of floed
plains, preservation and development of recreation and fish and wild-
1ife rescurces, abatement of stream pellution and improvement of water
quality, conservation of ground and surface waters, and preservation
of sites for the projects that comprise the entire, plan.

R. P. DAVIDSON
Colonel, Corps of Engineers
District Engineer




[First endorsement]

SADEW (30 Oct 61)
SUBJECT: Report on Compreh
North Carolina

ensive Survey of Cape Fear River pasin,

U. 5. Army Engr Div, South Atlantic, Atlanta, Ga., 12 December 1961

T0: Chief of Engineers, Department of the Army, Washington, D. C.

The Division Engineer concurs in the recommendation of the
District Engineer.

H. A. MORRIS
Brigadier General, USA
Division Engineer

i
o




#7702 ©-67 [(Facc p. M4} Na. 1

COHPS OF ENGINEERS

e LI _:-2.-.-:..__, .J ._‘

LU wor S g
— =

EA e S
.

;
406ECoweL W..:uﬁ/.

el | siweson
L Yretrenut

It N

,._r-wnx -
" Py Gy
SQuTH r -
M 7 ; NS

T humbes 4

CaRTLING _wyngron W on\vi
MU omensn n.J a
i
|

kS

LOCALITY MAP
scaLl Ik WILES

=

RANDLEMAN
DAMSITE o

Lp) o
* \ i 3

"N

SOUTH

\
GEORGIA / * COLUMAIA

AALEIGH / CARQLINA

\

¥V I RGINIA

TEHWH. ya PP,
" SRELNIBOR, % Saam gTUAHEN
.\.\ur\\x N2 Mo | emEm HOPE RIER
’ o LA Rl o = \
e WoRTH G VR ia
- e agHEVILLE _ S L
r— BURARLOTIE
- g T g ENKLE P .\..

s
/ —_
~

U.5 ARMY

7
Vl\ﬂ.ﬂo!or._

——

YICINITY MLP
SCALE I S

® ) 3

HOWARDS MILL
DAMSITE

Wi, 70, CA%E FLAR RiwER 3D M. FOR
DEE® AWD Wiw RIVERT .

AN
RN

L)

WHITE D

ﬁuw.r.u;m«.u. f.....m..,uo
ﬁ._/ m»:qmmr
3

/fl :

SCALE M MILES
1] 0 L] [ 10 e

LEGEND

g OAMBITE  RECUMMENDED

~=r DAMSITES UNGER CONSICEMATION
RARLRCAD

& O S st FIDERAL 8 INEMSTATE! WiGHwarS.

e gt LWIT OF CAPE FEAR AVER DRAIMAGE $451R

. TOWNE

B3 oves

SIGES FO 45 R yER ARE FEIN =ag
COmFy THTE ©5 LAR AVER MWD WORTHEAST
BER AT w LM

LracET A £2 END WAW RITERT QAL FROM

SE w[AR woMDUCE

CRPE FEAR @ LR BASIN HORTH LAMCLINE

GENERAL MAP

LTALES AT S

Wb RAMT ERGRMEEN GISTERI, WILMGION, N E

—v e e, BT D Jrov—.
. o
PR N
o mﬂf.my.n.. e
L)
PLATE |




HTTHZ €)-62 (Face p. §4) No. 2

n
)
E)
v
@
FEEr AGOVE WEAH SC8 LEVEL
3% o om oz & A s e om 22 2
® 3 5 & @ £ 8 8 8 %
FEED AGOMVE MEAN SEA LFVFL . o T T 71' h ™
& g 2 & x
w o @ om & BB B
e B3 & 5 5 & ¢ o o CONFLUENCE  oF o
13 E ©CDECA AKD HAW RIVERS z
Tr ‘ ,," -
nh i =
" / Moo anagaLt -
o3 BUCLHOHN DAM 5 B
z - . ! - BUCRHOMA PQWER PLANT =)
oz .
qe 2 -
R h
- /
= i
i | -
a3 RANDLEMAN DamsiTE
A . X - -~ LILLINGTON us HAT 220
o 3 ¢ HWIS A0[- 4 “MANDLEmAN
am
g { Ceob-WORTHYILLE
; I /s
w r J Lo THORNTON CREEX /- --feEwTaa PaLLs
2 . o |
3 - =
L2l CEnan TALLS
_ ~ - a
5] =l -ourt mmone Lot FRANALINYILLE
|' L I I
J US EAY &
!
] 3 -
| °
- N Y | -1-comase
5
! "
{ }
]
=R i
m L2 5 i
) M w = i
= — hJ
° ! - E h AL wowanos wiin pauste
L 1 }eas we emnce o 3 - ’f
- &*
3 d-—f - l-peraverceviLe
f U s HNY 30 <=g f" |1
! m 2 z /-l wiGH FALLS
= o = T
3 e F E
B a T
F4-- - RpCAsISe €A NN
- fix
2 _ Ak
¥ » [
4 a z L) t
k4 |- -GLE DAN
oiE il
Q9 =R 3 i %
N r o
~ 7
; . F—
- e . k1
3 m e T [{-1oer B oan wo3 -
Em 4 K 3 .
: >z sf |2
4 l - * “l _LARBONTGN Dam
i B IR
i @ Gk H B
‘ R IEET . 0
< "9 = .|t e - Us HwY 421
m ofo H B3 H
; 2 v 2| 3° 3
= El S B N 1
= x : o2 |
g - @ a lu r
o ey e an
e 1
!- 1
73 I
_ELIZABETHTOWN z3 3 bl s Hwen 12-30d
u 3wy T *3 |
—LOCK B Daud NGO 2 iE RECKY RIVER
3
I
E . LOCKUILLE DhM
“J U S HWY L
’ el L __cter Feam miven
i FEET ABOVE MEAN SEN LEVEL € uraw sea LEvE H
B - FEET ARDV L] SEA LEYEL
[ I R EEE R 1
sl 558233535838 ] T e !
! R §e55 8833 § 8y E8E 8 %% i
! T T
"
: ! 1 LU B HBYY 13 8501
H ! NEAR DuRHAM
el FLODD CCHTROL HAW BYER
. a RoOL ELEV.240 us HWT 10
8 .- S OCH & Dhw NDY
3 “ -
3 il 3 1 IESrave wwr aa & 1
. %
2 -5 EPSONYILLE
it |l .
: I z x 3
' m ; 3
5 x 7 @ -1 - CONSERYATION #OOL
° I! " = ECEV T2
- _
gt T v5 B T Esl-
& -‘ o3 » -
. 3 » -
5 Mmoo~ = F]
H FARRINGTONM = P
] i3 { 33 o 2 5
[ 2 al < £ -~ 3
i s | mo_ mE
- - - o a3 -].- 4—| searonrn e B
7 T . : g ]
L e - !---unct RIVER - U S HWT B n 5 H
A H | E - - -NOAFQLK S0U RE E M
? 3 E
T o, "
i H "
d Z A= | arkuu
4 i o3 aff o T usewTs 15-800
2 il / 13
: P = / o 4 ML vaw arves £ & Aol y s uw s
m o, , ige 3o | -coNSEAWATION PCOL ELEW 212
w5 lg.": 29 l-roop CoMTROL POOL ELLV 240
> S ’ US MWPE 17 7428 L z LNEW HORE PR -MILE 4D
1 n a g HORTHEAST RIVER i H TWEW KORE CaM§ITE
. R 4 a WiLwNaron -5 » <
N 3 }3 - - S U Hav .
. - 5 3 .'f' 11 . —CAPE FEAR RiVER w
s H : H ¢
- - ° H vz e
ez H ag :/ »
- e 3 b
1] m -
‘o ~ <
'




CAPE FEoR KPR Nakin, MOKTH ComOLME

PLAN AND SECTIONS

CARTH DA SECTION
T 1w
L e
oy P, LufY
Lor ot t.30p gomracy ROBC Dy 200
E trotge son (ot
s

[SEITCRUTE- B NTE £ L
Y ]
. Taase
W TLTadE LT B
oz us
- ey 14

NEW HOPE DAM

e

Ui oY, wes—ron, 4 ©
[

weandn  Clfte

Ly

A-A OF SPILLWAY
u sk

SECTION

e e

v L En B ot BLUCTI FiLE

ooy




. 7™ YL T PRI RS S YT LA T e e A s
e e T e o o T T

T Ty T

Adopted January 28, 1958
85

ATTACHMENT A
CAPE FEAR RHIVER BASIN, NORTH CAROLINA

Additional information on the recommended project
Required by Senate Resolution 148, 85th Congress, lst session
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CAPE FEAR RIVER BASIN, NORTH CAROLINA

Additional informatlon on the recommended prolect
Required by Senate Resolution 148, 85th Gongress, 18t session
Adopted January 28, 1958

(1Y General information relative to projects in proposed plan
of development. Emphasis is given to the offects of altermative
standards of evaluatiom, economic analysis, and cost allocation on
project feasibility, scope, and cost-sharing arrangements, Through
successive screening and investigation processes used in formulating
the comprehensive plan of development of the Cape Fear River, the New
Hope project was gelected from the potential projects inventoried as
the project to be recommended for construction in the first phase of
development, for reasons of topography, geography, storage capacity,
accessibility, and economic results. Further evaluetion of four dif-
ferent plans of development at the New Hope site substantiates the
fact that plan 1 should be the recommended plan. For the foregoing
reasons thers is no physically fensible alternative to the recommended
miltiple-parpese reservoir project at the New Hope site to which ap-
plication of the alternative evaluation standards called for in Senate
Resolution 148 would provide a basis for findings aubstantially dif-
ferent from those contained in the report.

(2) W@W- The New Hope project
js recommended for authorization. Additional information called for
15 Senate Resolution 148, with respect to this project, is presented
in the following paragraphs.

(3) Project description and economic life.

a. General. The Cape Fear River, which is formed by the
confluence of the Deep and Haw Rivers, drains all or part of 22 coun-
ties in central and eastern North Carolina. The river flows generally
southeast 198 miles and empties into the Atlantic Ocean about 28 miles
below Wilmington, N. C. The Cape Fear River Basin has a total area of
8,570 square miles, of which 3,127 square miles are located above the
confluence of the Deep and Haw Rivers. The Deep and Haw Rivers both
rige in Forsyth County, N. C. The Deep River has 2 total length of
116 miles and drainage area of 1,422 square miles. The Haw River is
about 90 miles in length and drains approximately 1,705 square miles.
Both rivers rise at elevations of about 1,000 feet above mean sea level
and have numerous falls and rapids, with the Haw River having the steep-
est gradient. The olevation of the junction of the two rivers is about
158 feet mean sea level. The New Hope River 1is the principal tributary
of the Haw River and empties into the Haw River about 4.5 miles above
the confluence of the Deep and Haw Rivers.

b, The New Hope damsite ig located about 2.5 miles north of
Moncure, N. C., on the Haw River and is about 1/2 mile below the mouth
of ttie New Hope River. A dem built at this gite would form a reservoir

86




2t btarhe i i

el v e

L AR s e

lying principally within the New Hope River Basin in Chatham County,
N. C. The project area lies in & region of rolling hills and deeply

eroded valleys known as the Pisdmont Plateau and is noted for good
foundations for dams,

c. Plans of development, Four different plans of develop-
ment were studied utilizing the New Hope damsite. These plans differ
in design purposes and ths resulting types of structures required,
Detailed descriptions of the plans may be found in appendix IV of the
report. The principal features of all plans are shown in table 1,
project costs are shown in table 2y and benefit-cost ratios are shown

in table 3 of this attachment, A brief deseription of the four plans
is given telow, )

(1) Plan 1 s the recommended plan for New Hope, ' ITts
principal purposes ara flood control, low-flow regulation, and recre-
etion.

(2) Plan 1a 1s a plan for flood control alone,

(3) Pian 2 was computed on the basis of flood control
ard recreation.,

(4) Plan 3 has as its Principel features flood cdntrol,
power, and recreation,
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Pims of .development-

TABIE 1

at the New Hope damsite

: : Plan numbsr
Iten 1 I i
Design funotiont
Flood control x 4 X X
Low-flow regulation X
Hydroelectric power X
~ Recreation . X X
mﬁ of dam & sEilhn.z:
Concrete and esrth,
gated X X X X
Reservoir storage allo-
cation Lin Ecﬁes of
Funof? and mcre-feet): )
~ Flood control 6 6 6.8 6
I 541,000 251,000 | 613,000 | 541,000
Hydroelectric power - - - 6.2
= | —_— = - 92,000
Conservation pool 1.3 0.5 0.5 =
' ' 119,000 147,000 47,000 -
Total storage LTe3 6.5 T3 12.2
660,000 588,000 | 660,000 1,103,000
Top of pool elevations
.I%ﬁ Teet above mean
gea level):
Flood control 240 237 21,0 260
oelectric power - - - 2L5
Conservation pool 212 200 200 245
land-acquisition re-
Euirements !in acres): .
Fee | 33,000 28,000 | 33,000 51,000
Fagements 2!000 T.OOO 2!000 6,000
Total 35,000 35,{”0 35,000 57,m0
TO‘bG-l first coat 25,612,000 $233100,m 3214,372,000 353,133,000




the plans of development studied is assumed to be 100 years. Benefit-
cost ratios, however, are presented herein based on the assumption of

d, Economic 1ife of projects. The economic life of each of ﬁ
both a 50-year and 100-ysar economic life. !'

i
(4) Project costs. Cost estimates showing both first costs and ﬂe
annual charges for the recommended plan 1 as well as the alternate il

1l
plans are given in table 2. Details of the derivation of these costs ME
are presented in appendix IV of the report. These costs are based on g&j &
1960 price levels, using the separable-cost remaining-benefits method [*i 4
and assuming a 100-year project 1ife, il by -
TABLE 2 %3

Proiect costs L

' Plan number: ¢|
Ttem 1 1a 2 3

by

i P

S

Total First costs | $25,612,000 |$23,100,000 |$24,872,000 |$53,133,000

o Mins P02
o Rorae a i e
x

Annual charges 865,000 740,000 843,000 2,338,000

(5) Benefit—cost ratios. Benefit-cost ratics for the recommended
plan 1 as well as the alternate plans considered are shown in table 3.
The benefit-cost ratios are computed in terms of 50-year and 100-year
samortization periods, and details of the complete benefit-cost ratio i1
analysis are presented in appendix IV of the reports K
|
“

- '"j‘l-ihi-vl-‘-d":‘“mn'

TABLIE 3

Benefit—-cost ratios: 50— and 100-year periods of analysis
(based on separable-cost remaining-benefits method)

50—vear amortization 100-vear amortization §
Total Total i-

tangible | Total Benefit- [tangible | Total Penefit-

annual ennual cost annual annual cost j ?

Plan | benefits | costs ratio benefits | costs ratio g

1 32,024 | $1,075 | 1.9 32,30 | $ 865 | 2.7 1 |

1w | 1,434 928 | 1.6 1,697 10 | 2.3 i

2 1,724 1,046 | 1.7 2,028 843 2.4 }%
3 3,776 | 2,783 | 1.4 4,039 | 2,338 | 1.7 % 1%1

|

|

. a
i




(6) Intangible project effocts.

a. General, Some of the project effects specified in this
part of the regolution have been considered tangible and have been
evaluated monetarily. Discussion of each specified item follows.

.(1) Protection of life and property. During the Septem-
ber 1945 flood, which was the maximum flo of record, several persond
wereé drowned in the Cape Fear River Bagin. There is no record of loss
of 1ife as a direct result of flcods prior to 19,5, In general, the
comparatively slow rise in the ?1oodwaters allows sufficlent time for
evacuation operations in the flooded speas. During the September 1945
flood, units of the U. 8. Army at Port Bragg and U. 8. Marine Corps at
Camp Lejeune evacuated hundreds of people from tha flooded areas be=-
tween Tayetteville and Currie, N. C. Public water supplies and sewer=-
Age systems have been damaged by floodwaters, resulting in conditlons
which expose the populations of geveral communities to diseases such
as dysentery, typholid fever, etc.

(2) The protection of property has been evaluated mone-
tarily as & benefly in terms of physical losses prevented by the veri-
ous alternative projects. All plans considered at the New Hope site
would reduce average annual phgaical'property flood demage in the Cape
Fear River Basin by about 69 percent, and would provide about 80 percent
reduction of flood damages oceurring on the main-stem flood plains be-
1ow the damsite. Intangible benefits atemming from the protection of
property could be reasonably expected to be produced in approximately
the same portion as the percentages'given above relstive to tangible
benofits.

(3) TIntangible benefits expected to be derived from the
operation of any of the plans studied in this report and resulting from
the improvement of transportation facilities; the conservation of soil,
water, foresl resources, and wildlife; the provision of recreational
facilities and sedimentation control; the gbatement of pollution; and
the enhancement of the agricultural, commercial, and industrial economy
of the area affected were not evaluated in this report. These bene- -
fits, which may stem from direct primary effects of the plans studied,
are of an intangible nature and are not considered pertinent to the
determination of the overall effectiveness of the various plans.

(4}) The control. of salinity is not applicable to the
problems under consideration in this area.

(7) Physical feasibility and cost of providing for future needs.

a. TFature water supply. Existing trends indicate that, in
the near future, demands for Teservolr water-supply gtorage will becone
critical. Plan 1 includes in its regervoir storage allocation approxi-
mately 0.8 inch of runoff, or 72,000 sere-feet, which could be made
available for future water-supply needs at the request of local
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(5) Extent of interest in project. A public hearing was held
in Fayetteville, N. C., on February O, 1957, in connection with the
New Hope project. About 550 people attended, and a strong plea wes
made for flood protection at Fayetteville and along the Cape Fear
River. local interests have organized the Cape Fear Basin Development
Asgociation, with members from every county in the basin except one,
which is actively promoting the development of the water resources of
the basin. Many mestings have been held and information distributed
to¢ indicate the desire for 111 development of the entire Cape Fear
River Besin. On the other hand, other interests have organized the
New Hope Valley Association, with members primarily from Chatham
County, which is actively opposed to the project. These people are
primarily those whose property would be inundated or adversely af-
fected by the reservoir. Theae pecple are in favor of flood control
protection by some other means, possibly & series of small dams. The
majority of local interests seem to be opposed to & high dam with
power as descyibed under plan 3, and plsn 1 seems to be the most

liked project.

(10) Repayment schedules. All costs for the projsct will be
borne by the federai Government until local interests express their
desire and willlngness to purchase water from the reservoir. At such
time, a achedule of repayment will be made. '

(11) Effect of project on State and local overnments. The con-
struction and operation of the New Hope project would probably cause
significant changes in the demand for local and State governmental
services. The immediate effects of project construction on local
economics would be to afferd additional employment within the area.

* The agsurance of an added, dependable water gupply in the area would

stimulate opportunity for the 1ocation of new lndustry and the expan-
sion of existing plants. Guaranteed flood protection would result in
a general enhancement of the flood-plain and reservoir-area economy
due to increased occupsncy of the areas. Water-quality control bene-
fits would provide additional stimulation to the general economy above
that now experienced. Recreational facilitles would induce changes
primarily in the reservoir area resulting from the develnpment of use-
areas and waterfront property. Reductions in tax revenu:s.due to ac-
quisition of lands required for the projects would be offset by thse
above-mentioned increased activities. The change in tax revenues due
to downstream project effects would be significant, with an antici-
pated net increase in tax revenue. The above-mentioned changes would
require services from local, State, and Federal agencies, and close
cooperation with each other and amy other new administrative machinery
necessarily formed to promote the development of the basin.
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STATE OF NORTH CAROLINA
DEPARTMENT OF WATER RESOURCES

TERMY BANFORD, GOVERNOR J. R. TOWNBEHD. CHAIRMAN

*. D DAVIS
WAYNE MABRY
DAN K. MOORE

C. H. PRUDEN, JR.
8. VERNON STEVENS. JR.
GLENN M. TUCKER

HARRY E. BROWN, DIRECTCK
P. Q. BOX 9382
RALEIGH, N, €.

February 15, 1962

QFFICE OF THE DIRECTOR

Colonel R. P, Davidson

District Engineer

U, S. irmy Engineer District, Wilmington
Corps of Lngineers

308 Customhouse

Wilmington, Nerth Carolina

Dear Colonel Davidson:

Heference is made te the New Hope Reservoir in the Cape
Fear River Basin, North Carolina, under study by your office.

You have stated that the Lest plan of improvement would
k= include 72,000 acre-feet of storage for low flow regulations, of
2. which 20,000 acre-feet would be allocated for water supply. You
‘also estimated that the cost of the portion of the project allocated
to water supply would amcunt to 1.2 percent of the cost of con-
“atructing the joint-use-facilities, currently estimated at $319,000.
f?hnual operation and maintenance costs to be borne by non-federal

It is the view of this Department that provision of capacity
for water supply in the reservoir is extremely desirable and in the
fnterest of the State. It is our opinion that the neceasary
aasurances to meet the requirements of the Water Supply Act of 1938
will be met if the New Hope leservoir is provided. ilowever, the
fime element involved docs not permit the several interested
Municipalities to take the formal action which is necessary before

,jhaolute assurance can be given that the non-federal share of the
f'¢ost of the project for the part of the regulated flow allocated
to water supply will be provided.

Sincerely yours,

’ /
’fJ[f L)’j/wsz LD e

Harry'E. Brown

| ATTACHNENT B
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DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE

Region II1
PUBLIC HEALTH SERVICE Charlottesville, Virginia

February 15, 1962

Your reference:
Col. R. P. Davidson SAWRM
District Engineer
U. S. Army Engineer District, Wilmington
P, 0. Box 1890
Wilmington, Noxrth Carolina

Dear Colonel Davidson:

This is in reply to your letter of February 8 concerning the Corps of
Engineers report on the Cape Fear River Basin, North Carclina. In

response to your request we have reviewed the report and the letter, and

offer the following comments.

In excerpt "la" from the letter from the Board of Engineers for Rivers
and Harbors mention 1s made of the evaluation by the Public Health Service

of storage in the proposed New Hope Reservolr project for polluticn
abatement, and increased gunicipal and industrial water supply. o

clarify the basis upon which the benefits were calculated in the Public

Health Service report, tabulated in summary item 7 and on page 50, it
ghould be noted that the report gtates there is. adequate guantity for

municipal water supply within the 50-year evaluation period in the areas
downstream from the reservoir, There is need, however, for improvement
in water quality, and the penefits as calculated were based entirely on
improvement in water quality which would result from the proposed augmen-
tation of low flows. The industrial water supply benefits listed in the
report are due to an increase in quantity for cooling purposes. Thus,
the benefits listed in the report for municipal water supply and pollution

abatement should be attributed to water quality control.

We agree with the comments of the Board indicating that ". . . storage for
water supply without reimbursement 1s not in accord with the Water Supply
Act of 1958, and that the method of conveyance of water supply from the

regervoir is considered iricidental to its use, whether by the natural

river or by other means. The cost for water developed through reservoir
storage which is used for water supply needs in excess of natural strean

f£low should be reimbursable to the United States by local interests.

Water supply benefitis, therefore, would be those derived from a pro,‘_lect's
ability to increase the quantity of existing or future water supplies.”

ATTACEMENT C
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Excerpt "1b" {rom the Board's letter indicates that ". . .derivation of
benefits for water quality control and water supply for the 100-year
evaluation perlod should be furnished with appropriate support and com-
ment by the Public Health Service, ., ," In view of the fact that we do
not have available to us the method used in arriving at the benefits for
the 100-year evaluation period, we are unable to furnish comments at
this time. As indicated in our letter of August 9, 1961, the studies
leading to the preparation of our reports on the New Hope leservoir were
of a preliminary nature and were not designed to forecast needs for the
next 100 years, Information available to us is not adequate to permit
projection of water needs 100 years nence. Compilation of data adequate
to ailow such a long-range forecast will require detailed study of
demographic and economic factors affecting population and industrial
growth in the basin.

We would be most happy to meet with you or members of your staff to
discuss the methods of derivation and evaluation of benefits for the
100-year period. If you feel that such a meeting is desirable, we would
eppreciate recelving your suggestion for an appropriate date,

Sincerely yours,

William A. RosenkranzaQT}

Acting Regional Program Director
Water Supply and Pollution Control
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NEW HOPE RESERVOIR STUDY

Report oh
Benefits to Water Supply and Pollution Abatement
Resulting from Low Flow Augmentation of
Cape Fear River in North Carclina

Prepared at the request of and in ccoperation with
the District Engineer, Wilmington Distriet
Corps of Engineers, U. S. Army

U. S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
Public Health Service
Bureau of State Services
Division of Water Poliution Control

Robert A. Taft Sanitary Engineering Centsr
Cincinnati, Ohio

May 1952
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INTRODUCTION

By letter dated April 16, 1958, the Disirict Engineer,
Wilmington District, Corps of Engineers, requested an evaluation
of the sverage annual pollution abatement and water supply benefits
that might be expected from increasing the dcwnstream minimum low
f£low through releases from low flow regulation storage of the pro-
posed New Hope Reservoir in the Cape Fear River Basin of North
Carclina. This report has been developed to furnish the requested
informaticn.

A survey of the surface waters of the Cape Fear River Basin
was made and a report prepared by the State Stream Sanitation
Committee, Division of Water Pollution Control of the North Carolina
State Board of Health, Raleigh, North Carolina, in order te proceed
with the classification of the waters of ths basin according to the
General Statutes of North Carolina. The survey was performed during
1954 and 1955, and special studies were continued in 1956 and 1957,
A1l data within this report concerning stream conditicns; usage of
water resources within the basin, sources of poliution entering these

waters, and pollution abatement measures prevailing during the periocd

101

s Pk LT g b Loar - e i ¥ -




e
1
1
.

‘The Gépe Fear River Basin.™ It w

——— T e abe f " :
e AT A S T anic: oL i ot i d 3
PR R S

of study have been.obtained from the report prepared by the Division

of Water Pollution Control entitled, npollubion Survey Report No. 6,

as the primary source of informa-

tion for this report and will be referred to hereafter as nPollution

Survey Report No. 6.“(1)

Hydrologic data were obtained from the office of the District

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

Wilmington, North Carolina, and the North Carclina Distriet Office,

Y. S. Geological Survey, Raleigh, North Carolina.
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SUMMARY

Multirurpose reservoir sites at which provision can be ‘made for
low ‘low augmentation are limited in mumber and it is only
crudent that they be fully developed whenever they are available.
Increased low flow minimum discharges would have pollution abate-
ment values in eliminating or postponing additional treatﬁent

B
WCOT LS .

9]

Czpe Fear River is now used for municipal water supply pufposes
vy Lillington, Dunn, Fayetteville, and Wilmingtong-Ncrth Cérolina,
and counld be used to augment the pressnt Sanford supply.

If supplemental irrigation grows inic a iarge consumptive user
of surface waters, natural flowa would not be adequate under
drought conditions for present or future uses of communities
whick utilize, or could utilize, Cape Fear River as a source of
raw water.

The quality of river water, with the exceptiun of manganese and
iron concentrations, would be improved by prilongsd storage and
dilution provided by New Hope Reservoir. The present raw water

supply available to Lillington, Dunn, and Feyeiteville would be

i © 2D g BT A s A
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changed from one of doubtful quality and parely adequate quantity )

o one of good quality and bountiful quantity.

6. The increased water quantity would have both immediate and 5

potential industrial water supply values.

!

i

I

t

i 2. A summtion of tangible benefits which would result from low flow
l sugmentation from New Hope Reservoir are 1isted belowe.

|

i

;i Anmual Benefit

Category Tmmediate Potential Total
Pollution Abatement $ 15,000 $ 26,000 $ 41,000 !

% Municipal Water Supply 22,800 5,800 28,600

éi Industrial Water Supply 8,000 30,700 38,700

é% Total $ 45,800 $ 62,500 $108,300

8. The increased low flows would proyide an intangible benefit to
the water supply 6f Wilmington due to prolonged storage of
polluted waters and dilution of edverse chemical constituents.

9., The possibility of claims for damages from mmicipalities and
jndustries located in the reservoir area shox'd be recognized.
Where higher water uses such as recreation are created by con-
struction of a reservoir, 2 nigher degree of treatment of wastes

N than that which would have been required under natural conditions

might be necessary to protect the nealth of the users. Where

treatment or additional treatment would be required by the State

r to protect the new uses, the commhnity or industry required to

furnish such treatment may loock to the agency which has made

the new use possible for funds to provide the gdditional treat-

ment.

104




DESCRIPTION OF THE AREA

GENERAL

The Cape Fear River Basin lies entirely within the State of
North Carolina and drains a total of 8,570 square miles. Of this
total, 1,705 square miles are in the Haw River Drainage Basin,
1,422 square miles are in the Deep River Drainage Basin, leaving a
total of 5,443 square miles in the drainage basin of the main stem
of the Cape Fear River below the confluence of the Deep and Haw
Rivers. The entire Cape Fear River Basin and the proposed New Hope
Reservoir location &re shdwn on Flgure l.

The Haw River is the largest tributary to the Cape Fear River.
It has its source in the northwest edge of Guilford County and flows
first in a northeasterly direction, then easterly, and then finally
in a southerly airection to its Junction with the Deep River at the
Chatham - Lee County line to form the Cape Fear River.

New Hope Rlver is the only lgrge tributary to the Haw River.
It has ifs beginning in central Orange County as New Hope Creek, flows
.east for a distance, and then flows south to Jjoin the Haw River.

From i1ts source to the mouth of Morgen Creek, 1t 1s ldentified as
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lew Hope Creek, while the remainder of the stream is c;allt.ed
Hlew Hope River. Other smaller tut important tributaries +to the
Haw River are Troublesome Creek, Reedy Fork, and Alamance Creek.

Cape Fear River 1s formed by the confluence of Haew and Deep
Rivers at the Chatham - Lee County line, 1.8 miles dcwnstream from
the cgnfluence of New Hope River with the Haw River. The .river
flows southeasterly to the mouth of Lower Little River, thence due
south {0 the mouth of Rockfish Creek, and thence Iin a scutheasterly
direction to Wilmington from which point it flows in & southerly:
direction to the Atlantiec Ocean.

This report 1s limited to the Haw River sub-basin and to the
main stem of the Cape Fear River. The Deep River flow would not be
affected by construction of the New Hope Reservoir as the Deep River
joins the Eaw River downstream from the proposed damsite.

(See Figure 1.) The Deep River flow would be a porticn of the pro-
posed minimum continuous 600 ¢.f.s. flow at Lillington; and its
quality would influence the water gquality of the Cape Fgar River. If
treatment of wastes is provided in the Cape Fear River Basin as
recommended in Pollution Survey Report No. 6, tke water drawm from
the New Hope Reservoir and mixed with flow from Deep River should re-
sult in a water quality in Cape Fear River which would achieve the

benefits developed later for mmicipal water'supply.
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POPULATION ESTIMATES

Based on the 1950 census, the estimated population within
the Haw River Drainage Arvea 1s 268,000. An estimate based on the
1940 census indicated a population of 221,000 for the ared. This is
an increase of 21% in the area vhile the increase in the State was
only 13.7%.

The Haw River Dralnage sub-basin is one of the most highly
developed areas in the State of North Carollnsa. Sixty-eight percent
of the population of the sub-pasin lives In rour mumnicipalities
having a conﬁined population of 182,000, Over 99.5 percent of the
pqpulation of the drainage basin regides upstream from the proposed
dam. Becauée of geographical location, it is doubtful that the

Faw River Basin commumities could receive water supply or pollution

' abatement benefits from the project ajthough they could benefit from

the recreational opportunities the reservoir would offer. As drain-
age from this heavily populated area would become & part of the
proposed reservolir waters, estimated future poputation and waste
1oads need be considered.

pased on the 1950 census, the estimated popuiation of the
main river drainage sub-are2 is 392,000. This represents a 10-year
gain of approximately 72,000 over the populaticn of 320,000 estimated
in 1940. This increase éf 23 percent greatly exceeds the 13.7
percent increase for the State as & vhole. While there are no large

cities in the sub-basin, three arcas (Fayetteville, Fort Bragg -
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Spring Lake, and Wilmington) have a population of about 123,000
vhich is 32 percent of the total population of the main river
drainage area. The commmities which could affect the quality of
the waters of the proposed reservoir or benefit from the reservoir

are listed in Table 1 along with estimates of growth during the

next 50 years.
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HYDRAULIC DATA

The proposed New Hope Dam would he located on +he Haw River
downstream from the confluence of New Hope Eiver. The proposed
reservoir would have volumes of about 119,000 scre-feet (BL.211)
and 7,000 acre-feet (EL.20C) at maximum and mintmum Zow flow
regulation pools, respectively. ‘The average ACwyazsr fr2ausncy
draw-down would be about two feet. Waters would Te taken from
elevation 190 for discharge.

For pollution abatement purposes, the regulstad discharge
would be of great importance at points belcw the dam, and should
be compared with the design flow establiched %y the State of
Worth Carolina; that is, the mean T-day flcw that bas a recurrence
interval of once in ten yeafs. TFer industriai vater SUppLly,
comparisons of present and future duration curve data ara neces-
sary to determine benefits. ’

on the main stem of the river belowW thz proposed damsite,
stream flow records are available from Ti%iiington, Fayetteville,
and Lock 3. TFlows of record are corpared with predicted regulated
flows in Table 2. In addition, stream ficw data on Haw River

telow the proposed damsite are shown. Effect of raguiation on

duration curve data is given in Table 3.




Table 2 ~ Comparison of Design and Reguwlated Flows
Minimom
T~Day Mean Mintmum Tncreased § due
Station 1/10 Frequency Reguiated to Regmlation &

New Hope Damsite 40 370 330 N
Lillington 80 600 330
Fayettéville 220 > 600 * 330
Lock 3 385 5 600 X 330-

Table 3 - Effect of Regulation on Duration Jurve

station Time Unregdated Q Regulated Q
Lillington (Percent) cfs cfs
80 590 600
90 336 600
95 ' 215 600
98 130. 600
99 93 . 600
99.8 L7 600
9949 36.5 600
Fayetteville 90 ‘ 620 > 600
95 420 7600
98 280 -, 600
99 215 » 600
99.8 127 - 600
99.9 105 > 600
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Table 3- Effect of Regulation on Duration Curve

(continued)
Station Iime Unregulated Q Regulated Q
(Percent) cfs cfs
Lock 3 95 673 > 600
98 487 > 600
99 397 > 600
99.8 272 > 600

The average rainfall provides an ample stream flow in the
Cape Fear Basin. However, there are periods of fluctuation in rain-
fall resulting in drought conditions. For instance, the annual
rainfall for the Haw River Drainage Basin in 1954 was 43.8 inches,
or about 1.7 inches less than the normal rainfall of 45.5 inches.
But in that year (1954), during the period April through December,
some rainfall stations reported a deficiency of as much as three
inches per month. The lack of rain resulted in dry stream beds at
some points. Communities which depended upon surface water supplies
for municipal purpose were severely inconvenienced during the
drought periods. Adequate water storage which anticipates such

drought flow is one solution to this water supply problem.

GROUND WATER SUPPLY

The Cape Fear River Basin lies in two major physiographic

provinces which differ greatly in topogrephy and geology and in their
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ground water resources. ﬁhe Haw River Basin is in the Piedmont
_ Province. The lower reaches of the Cape Fear River and some of 1ts
tributaries such as Little River, South River, Rlack River, and
Northeast Cape Fear Rlver are in the Coastal Plain previnece.
The two provinces are cseparated by a belt known as the Fall Zone
in which the geology and topography of the Pledmont glves way ‘to
the geology and topography of the Coastal Plain.
The source of ground water is precipitation as rain or SNOW.
In the unconsolidated sedimentary formations of the Ccastal Plain
water moves through the openings between the grains of soll, sand,
and clay. In the crystalline and consolidated rceks of the
Pledwont, the water moves largely through joints and other fractures
and along cleavage planes. |
Ground water, then, is an ;mportant'natural resource in the
Coastal Plain end is used &as a squrce of supply for communities
and military establishments. In the piedmont section, ground water
occurs in Joints and other fractures and cleavage and tedding planes.'
Because drilled wells obtain their water from these operings, the
wells that encounter the most and largest openings usually yield the
largest éupplies of water. The productiveness of the rccks ranges
widely not only from one type of rock to another; but alsc from
place to place within each rock type. In the Pladmont area, wells
can be used for private or small mmnicipal suppiles. For larger

supplies, surface sources should be considered.
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SUPPLEMENTAL IRRIGATION

Agricultural demands for water in the humid areas of the
Fast are just beginning to develop. In tha State of North Carolina
400 acres were under irrigation in 1944. By 1954 this figure had
increased to 17,85052)

Although the Haw River Drainage Basin is very highly industrial-
ized, there is considerable.land used for agriculture. Many people
devote all their time to farming. The 1954 Census of Agriculture
by the U. S. Department of Commerce shows that,2,654 acres in the
Hew River Basin wers under irrigation. Pollution Survey Report'No. 6
noted a definite trend toward more such utilization of water.

The importance of agriculture in the Mein River Drainage Basin
is emphasized when it is noted that many of the sparsely populated
counties derive most or all of their income from farming. In the
uplend counties, there is a definite trend toward using surface
water for irrigation. In 1954, there were 4,800 acres of land under
jrrigation in this area.

Use of water for supplementary irrigation is essentially a
consumptive use. Any substantial development for use of the surface
waters for irrigation would have important conflicts with municipal
and industrial water supply and pollution abatement programs with
respect to quantity, unless such development is accompanied by

storage of surplus water during high run-off periodsgB)
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EQELUTION ABATEMENT

PRINCIFLES OF POLLUTION

. ABATEMENT EVALUATION

Where wastes are discharged into flowing streams, the extent
and seriousness of the damage caused generally depends upon the
volume of stream flow &s related to the amounts, strengths, and
characteristics of £he pollutants discharged. Various other factors
can modify the effects of poliutants, S0 that it 1s not practicable.
to establish standard dilution ratios which could be applied generally.
Nevertheless, the dilution available is one of the most important
factors governing the gxtgnt and seriousness of pollution effects.
Pollution damage can generally ve decreased either by reducing
the waste load or by increasing the volume of dilution water. As
most streams have widely varying natural flows, and as the design of
waste treatment works must be baged upen & gelected critical low flow
condition, it is frequently possible to reduca-the reguired treatment
by storing £1o0d waters for release during 1ow flow periods.

Several lmportant qualifications to these statements st be
made. For many types of wastes, dilution sione gannot be considered

an entirely satisfactory substitute for treatment, at least within




the range of dilutions which it might be practicable to provids.

For example, oils and floating solids will be objectionable in many
cases regardless of how much dilution water is available. Settle-
able solids, either putrescible or inert (e.g., coal ash wastes),
will not be greatly affected by increased dilution. Sludge deposits
from sewage or other organic wastes may seriously damage the siream.
Neither does dilution necessarily solve problems of bacterial
pollution., The effects of dilution may be off-set by the shorter
travel time between the source of pollution and the point of water
use since fewsr organisms will die in the reduced interval. Although
sdditional dilution may be a valuable supplement, it cannot be
considered a satisfactory substitute for waste treatment in solving
such pollution problems, Therefore, treatment of wastes is
considered necessary before any benefit can be credited to dilution
flow.

Increased minimum flows have a value, either immediate or
potential, when used in combination with sewage treatment plants and
growing communities. Where the minimum naturai flow is sufficient
to diluts the effluent of a treatment plant for the design period,
maintaining a satisfactory minimum dissolved oxygen content down-
gtream from the plant ouifall, no immediate benefit can be credited
to additional dilution water. However, where natural flow is ade-
quate and additional flow 1s provided, a surplus-waste assimilative -

capacity of the stream is indicated. This surplus capacity provided

by increased flow has a potential value which will be-utilized as the




!
cormmmnity grows. The potential penefit can be catculated as the ;A

e

cost of equivalent sewage treatment plant faciiities. Where natural

e 2

flow-is"not sufficient to dilute +he effluent of & tr2atment plant
for the design period and provide a satisfactory dissolved OXYgEN
content downstream from the plant outfall, supplementary dilution
flow will have an jymediate benefit in eliminating or postponing
additional treatment works. TFlo¥ regulation in such cases will
affect savings in waste treatment costs insofar as dilution can be
substituted for physical treatment.

Whether the cost of equivalent treatment is considered 885 &

measuring device to show the value of water to the State or as & %
substitute for treatment and therefore a charge to the community |
immediately penefited by not constructing facilities, makes only a

time difference in the evaluation. The value would bte identical,

but would change from potential to i%mediate, according to the

ﬁanner which the State accepted the evaluation. As the community

grows, greater pollution ioads will be added %to the +reatment plant

and to the stream. Eventually secondary treatment and increased

flows could provide & stream water quallty not obtainable by any
other conventional method of sevage treatment, and at +that time,

the potential value would change to ‘the immediate valus.

Water uses have changed and should be expected to change OVer
the years. 1t is very difficuls to foresee how thess changed uses &y

influence demand in the future. Multipurpo&e regervolr sites at -
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which provision can be made for low flow augmentation ars limited
in number and it is only prudent that they be developed whenever
they are available.
JTEMS CONSIDERED IN ASSESSING
STREAM QUALITY

There ars a number of chemical and bacteriological tests
which can be used to evaluate the sanitary gquality of a stream.
In this study the tests considered were generally limited to the
dissolved oxygen (D.O.), biochemical oxygen demand (BoD), pH,
temperature, and coliform organisms. The results of field measure-
ments of these factors are available in Pollution Survey Report No. 6.
The significance of these measurements in determining the sanitary

quality of the water is discussed below.

Dissolved Oxygen (D.C.)

The emount. of dissolved oxygen in water 1is ndrﬁally limited
by the saturation value (9.17 ppm at 20°C at sea level). However,
in some cases, as a result of the photosynthetic activity of algae
and non-emergent aquatic plants, this value may be exceeded, causing
"sypersaturation.® The saturation value ig a function of temperature
and decreases with higher temperatures.

To support fish and aquatic life and for natural asrcbic
purification of stream waters, dissolved oxygen must be present.

The minimum quantity permissible is dependent upon the quality of

' 119
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water desired. Some dissolved oxygen mist be present to prevent
nulsance condltions associated with putrefaction of waste materials
in a stream. To suppért fish life a higher proportion of the
saturation dissolved oxygen level is requirz2d. Dissclved oxygen
yvalues significantly below the saturation level are almost always
an indication of the presence of organic material which is being

biologically oxidized, and thus utilizing oxygen from the stream water.

piochemical Oxygen Demand (BOD)

The biochemical oxygen demand {frequently referrad tc as
BOD) of sewage, industrial wastes, treatment plant effluents, o
other waste waters, is the oxyger in paris per miilion {ppm) utilized
during stabilization of the decomposable organic matter by aerobic
bacterial action. Incubation for five days at 20°¢ is the recommended
standard procedure and is the value'upon which this study is based
unless otherwise noted. With lmowledge of the rate of reaction

conversion of the data from one temperature to another can be approjci-'

‘mated. -

As the rate of blochemical oxidatlon increasss as the
temperature. rises and the amount of digsolved oxygen which may be
iaresent in oxygen-saturated water decreases with »ising temperatures,
critical stream conditions usually occur during the surmer months,
particularly as these high tempeyatures are often associated with lov -

stream flowa.
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Hydrogen Ion Concentration (pH)

The pH is defined as the negative logarithm to the base
ten of the hydrogen ion concentraticn. The PH value indicates the
relative acidity or alkalinity of a water. Water of pH 7.0 is
neutral while pH values below T.0 indicate increasing acidity, and
values above T.0 indicate alkaline conditions. For normal fish life
the pH should be within the range of 6.5 to 8.5. Observed pH values
outside this range are generally the result of industrial waste dis-

_ charges of either acld or alkaline materials which exceed the buffering’

capacity of the étream. It is recognized that naturally occurring

swamp waters may have pH values well below this range.
Temperature

The temperature of the water controls the oxygen solubility

or saturation level of dissolved oxygen in the stregm. Within the

range of temperatures norua}ly encountered iﬁ streams, the rate of
bacterial growth and/or sctivity and hence the rate of natural purl-
fication is increased or deéreased with higher or lower temperatures,
respectively. The activity of fish and the types vhich will normslly

occur in a partieular stream_environment‘&re affected by temperature.

Coliform Qrganlsms

Coliform organisms are present in the intestines of warm-

blooded animals and are discharged in vast numbers in thelr feces.
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These organismé may be found in unpolluted streéms in small numbers
while in stresms which recéive feces, they are found in large numbers.
Human feces constitube the main source of these bacteria in domestic
sevage. The relative number of coliform organisms 1s &an indication ofu '
the degree of sewage pollution and also an indication of the hazard
of infection from water borme diseases. pecause of the nusber of coli;-i
form organisms in a polluted water have been observed to decrease :
with time, the number observed may also be a function of the proxlmity
in time of a pollution source.(h) The density of coliform organisms

is usually measured by the application of statistical methods fo the
presence or absence of these organisms in appropriate redia in

miltiple decimal dilutions of the water or waste tested and is reported
1n terms of the "most probable pumber” (MPN) of organisms per 100

milliliters of sample.
PRESENT AND FUTURE CONDITIONS

The surface waters of the Cape Fear River pasin were surveyed

by the State Stream Sanitation Committee in 1954 through 1957 to

fulfill the requirements of State law that & study be made to obtain

the essentlal data and facts required for classification of suriace

waters. As has previously been noted, Pollution Burvey Report No. 6

prepared from those dats has been used 28 the primary source of

information on existing conditions.
Table 4 shows the major mnicipalities and industries dis~

charging wastes to the New.ﬂbpe river and its tributaries above the
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proposed damsite. Note that significant sources of pOLlution on
New Hope River and its tributaries are iocated at or near thelr
respective headwaters where snﬂll natural flows oceur. “
Table 5 lists the major mnicipaiities and industries dis-
charging wastes to the Haw River Besingl. Tt has been observed that
these waters are being seriously poliuted by untreated or partiallv
treated wastes from nany sources, the magority of wnich are well
uDstream from the proposed New pre Reservoir damsite. The dissolved
oxygen content of the river was observed ‘o be near saturatlon by the
time the waters reached the proposed damsite and hed become accept-
eble for many beneficial uses at that poin HOWever, three sources
of wastes are located very near the Haw River arm of the proposed
New Hope Reservoir. These three sources are the town of Pittsboro
and the Webster Poultry Company in Pi+tsborc, both of which discharge

to ‘the Haw River through Robescn Creek:; and the O'Dell.Manufacturing

Company in the town of Bynﬁm, which discharges directly to the Haw River.

The raw or treated wastes discharged by the communities end
industries listed in Tables U and 5 WDuid become a part of the im-
pounded reservoir waters. With treatment of wastes, as noted in
Pollution Survey Report No. 6, the combined residual wastes would
result in serious lowering of the dissolved cxygen content of the
wvater in the reservoir. Recreational use of the proposed reservoir
would become important; and in that event, the State might ccnsider

higher degrees of treatment of waste loads in order to protect the

health of the users of the reservolir.




Tt has been observed in some other States that where treat-
ment or additional 4reatment 1s required by the State as a result
of new uses resulting from the creation of & reservolr, the com-
mmity or industry required to ﬁﬁ'nish such treatment has looked

to the agency which made the new use posaible for the funds neces-
sary. If payments are rei;uired for such purposes , the sum of such
pa.ymgnts _would. be & part of the damages attributable to the proje.ct.
Degradatlon df water quality in the proposed reservoir is not
excepted with present pollution loads 1¢ treatment of wastes is
provided as recommended in FPollution gurvey Report No. 6. However,
in order to protect the gualit:,r of the wz_a.'ter in therf'pwpased
reservoir for recreational uses, it 1s possible that a higher _degree
of treatment will be required as population grows and industry is
developed. | ‘
Table 6 lists the major mmicipalities and industries dils-
charging wastes to the Cape Fear River and its tributaries from the

confluence of the Deep and Haw Rivers toO the Atlantic COcean.
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BENEFITS OF INCREASED FLOW

Downstream from the damsite there are two possible areas
in vwhich flow augmentation could provide pollution abatement
benefits. The first area is the reach of the Cape Fear Rlver
which receives wastes from the Riegel Paper Corporation (near
Acme, North Carolina). In Pollution Survey Report No. 6, it was
reported that the stream loading in that reach is the largest in
the Cape Fear River Basin and the 1955 and 1956 data indicated
objectionable stream conditions even prior to the plant's ex-~
pansion program. Dilution water for the wastes from Riegel Paper
Corporation 1s defieient dufing extended dry seascns. Based on the
data in Pollution Survey Report No. & and an increased minimum design
flow for this reach of the river from 385 to greater than 60 cfs,
it has been estimated that the value of this additignal flow would be
$15,000 per year in terms of equivalent waste treatment costs.

The other area is the reach below Lillington. The seven day
mean flow in thié reach which has a recurrence frequency of once in
ten years would be increased from 80 to 600 cfs by regulation at the
dam. The waste assimilation capacity of the increased flow would be
about 11,000 pounds of BOD per day. In terms of capital cost of a
treatment plant which would accomplish the reducticn of 11,000 pounds
of BOD per day, operation and maintenance of such a plant, and
interest at 4.5 percent, the increased discharge would have a po-

tential value of $26,000 annually.
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e valuable if it

The flow augmentation would be even mor

s to be used vhere treatment beyond conventional secondary treat-

t stream water quality objectives.

wa

ment would be required to mee

132




WATER SUPPLY

PRINCIFLES OF WATER SUPPLY
EVALUATION

The domestic use of water is universally classified as the

‘most important bensficial use of that resocurce. Accelerating

demands for water by cities are beginning to add up to a signifi-
cant load on the water resources of the United States. In certain
parts of the country the total use of water is approaching physical
limits.

FPurther municipal water demands cen be estimated with a rea-
sonable degree of accuracy. The water needs of small and moderate
sized industries within a community are normally included in its
water requirements.

The water use of large industries both within and without a
community may be highly variable depending upon the type of industry,
the importance attached to the ecﬁnomics of water use, and waste
disposal considerations. While the future industrial water use of
large areas can be estimated in a manner similar to that for commu-

nities, for any particular area as is under consideration here,
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the time at which an increased dependable water supply will be

utilized 1s subject to conjecture.

The use of water for supplenental irrigation in the humid
areas of the Eastern United States is Jjust beginning. (2’3) How far
farming practice will mke it practical %o extend and how far 1t
will extend in light of other competing demands for water can hardly ;

be inferred from the limited data at hand. Judgment rmust be

exercised in considering use of small streams which pass through
agricultural areas as an alternate source of ravw water for municipal
water supply.

In principle, the evaluation of water supply benefits is the
same as for pollution abatement. A benefit will be assessed in
terms of predicted requirements and the savings occaslcned on the use
of water from the proposed project over the most economical alterna-
tive method of satisfying the requirements. Wwhere an alternate
method can more economically satisfy the predicted needs forrwater,
no benefit can be assigned.

The adequacy of the Cape Fear River as a water source will be

evaluated in terms of 1ts ability to meebt the water demand which

would be expected to occur coincident with the record low seven-day
mean flow. Though this maY require a large expenditure to meet a
given water use requirement, the necessity of a continuous and

dependable public water supply Justifies sueh planning.
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The per capita use of domestic water supplies is increasing

along with standards of living. Facilities such as mﬁifiple batﬁ-
rooms, dishwashers, garbage disposal fixtures, automatic washers, air
conditioning plus lawn sprinkiing and other outdoor uses place & heavy
demand on domestic water suppllies. For purposes of this report, it is
extimated that by 1970, domestic use in the cities will average

170 gped and by 2010, 200 gpcd.(s)

I7ELS CONSIDERED IN ASSESSING WATER

QUALITY FOR DOMESTIC USE

The Public Health Service Drinking Water Standards of l9h6(6)

as rodified from time to time, prescribe the standards to which
dflnking water and water supply systems used by interstate carriers
shall conform. These standards have been voluntarily accepted by
the American Water Works Association for all public water supplies,
and are therefore used on this basis in this repor%. The Public
Health Service published a Manual of'Recommended WateruSanitation
pPractice which outlined the practices and procedures which the
committee felt would be helpful in the field of water sanitation.(T)
In this reporﬁ éupplies will be evaluated in terms of both the
requirements of the Drinking Water Standards and the recommendations
of the Public Health Service in regard to raw water quality.

The items considered are discussed belovw.
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Total Solids

;;§¢ Total solids in finished water of good chemical quality

i should not exceed 500 ppm, although 1,000 ppm will be permitted if

e
[

P I

o -

no other wvater is'available.

FRAY Erdie]

%

;§1 Iron and Manganese

i §

;%} Iron (Fe) and mangenese (Mn) together should not exceed
. 3 ié;

3§{ 0.3 ppm.

ot

- Turbidity

The finished water should not exceed 10 ppm in turbidity.

High turbidity requires coagulation and results in higher chemical

costs. It may also result in extra cost for sludge removal facili-
ties. Widely varying turbidity in the raw water requires treatment

facilities to handle extreme high values and a high degree of super-

Taste or Odor

b
é vision and control to meet the changing situatlon.
i
}
i
il
i
1

The finished water should have no obJectionable taste or odor.
Objectionable taste or odor in the raw water can, in some cases, be

| handled by modern water treatment practice through the use of such

materials as activated carbon, breakpoint chlorination, or chlorine

dioxide. However, the cost of treatment and the difficulty in achiev-

| ing a satisfactory water quality are thereby increased.




Coliform Organlsms

1

The slgnificance of coliform ofganisms and measurement
procedures were discussed under the items considered in assessing
stream quality.

The Public Health Service has recommended that raw water

should meet the following standards to be considered relatively

safe when subjected to treatment under normal operating prbcedures:

Coliform Test- Results

Group Treatment Required Monthly Average Extremes
I None Applicable only to ground water.
11 Simple chlorination or 50/100 ml.
its eguivalent
IIT Complete rapid sand 5,000/100 ml. Exceeding
filtraticn or its equi- 5,000 in not
valent together with . over 20% of
continuous pest : the samples
chlorination in each month
Iv Additional treatment 5,000/100 ml. Exceeding
beyond rapid sand : 5,000 in more
filtration and post than 20% of the
chlorination _ - samples
and
20,000 in not i
over 5% of the ‘&
samples in any :
one month '}

TT the average coliform results in any month exceed 1
5,000/100 mlL or the water is more variabie than suggested above, &l

it was felt that the water would be unsuitable for use as & source ‘L
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of domestic water supply except as 1t was made to meet these
standards by prolonged storage or some other measure of equal
permanence and reliability.

While many water treatment plants are now handling raw
wmter having coliform densities in excess of that in the reccm-
mendations, such high densities require more elaborate treatment,
more exténsive and competent supervislon and control, and result
in a greater hazard to the consumer in the event of system over-

load or unexpected failure.

As the Hew River Basin commmnities are located upstream
from the proposed damsite, 1t is doubtful that the project would

be used by them for a source of raw water. Therefore, these

communities will not be considered further in the water supply
evaluation.

In the area tributary to the néin stem of Cape Fear River,
there are eight public surface water supplies and 12.industrial
surface water supplies. Table T 1ists these supplies.

In order to evaluate water supply benefits, Table 8 has
been prepared. This table shows possible users of water supply
facilities of New Hope Reservoir as well as an estimte of future
populations and requirements. Previous discussion indicated that
the increased water use per capita was a yesult of higher standards

of living.




Table 7 - Public and Industrial Surface Water Supplies
Main Stem Dralnage Area -
Cape Fear River Basin®

Location Pop. Served
Dunn 10,200
Fayetteville 42,860
Fort Bragg 42,000
Lillington 1,600
Pinehurst, Ine. 1,600
Sanford 13,500
Southern Pines 7,000
Wilmington 55,150

Acme Fertilizer
Co. - Acme

Riegel Paper
Corp. - Acme

Reockfish-Mebane
Yarn Mills

Curberland Sand
and Gravel

Brower Mills at
Hope Mills

Rockfish-Mebane
Yarn Mills at
Hope Mills

Average Use
_ (med)

1.280

4,000

4. 500

075
.200

1.100

. 500

24200

2k.00

0.67

Source
Cape Fear Rilver

Cross Creek &
Cape Fear River

Little River
Cape Fear River

Rattlesnake Creek
& Jumper Branch

Lick Creek &
Little Lick Creek

Mill Creek
Cape Fear River

Livingston Creek
‘Cape Fear River
Big Beaver Creek
Iittle River
Reckfish Creek

Littla Rockfish
Creek
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Table T -
Main Stem Drainage Area =

Cape Fear River Basin (continued )*

Average Use

Loeation Pop. Served (mgd)
Becker Co. Sand 1.92
and Gravel at
1i1lington
Carolina Power 256.32
and Light Co.
at Moncure
Armour Fertllizer -
Co. at Navassa
Virginia-Carclina -
Chemical Co. at
Navassa
Carolina Power and 181,44
Light Co. at
Wilmington
0.16

swift and Co. at
Wilmington

% pata from Pollution Survey Report.No. 6, 1954-19

140

Public and Industrial Surfece Water Svpplies

~ Source

Upper Little River
Cape Fear Rlver

Cape Fear River

Cape Fear Rlver

Cape Fear River -

Northeast Cape =
Fear River

56-(1)




meble 8 - Estimated Future Water Requirements

Present Conditlons#* Estimated for 2010%%

Community | Pop. Served Use(mégl Populstion Use(mgd)
sanford 13,500 1.100 28,300 5.6
Lillington 1,600 075 2,400 5
Dunn 10,200 1280 2% ,000 4.8
Fayetteville - 42,860 14,000 91,600 18.3

Wilmington 55,150 5.500 132,000 26.4

% Data from Pollution Survey Report No. 6 (1954-1956).

** Based on 200 gpced average.
PRESENT AND FUTURE WATER SUFFLY

while Haw and Deep Rivers are heavily polluted, considerable
recovery takes place before the confluence forming the Cape Fear

River. The chemical quality of water at Iillington is generally

good; however, it is greatly influenced by the upsiream tributaries.

Industrial and municipal wastes which enter these tributaries cause
the quality to be erratle, particularly at times of low water dis-
charge. Silica, sodium, chloride, fluoride, and alkalinity from

pollution alter the character of the water. Coliform bacteria are

usually within acceptable limits for conventional treatment for
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domestic use, although there is an occasionail gsample with excessive
nunbers of such bacteria.

A matter of considerable importance 1is the discharge of waste
containing large quantities of fluorides from fertilizer plant;.at
greensboro and Durham jn relation to the public water supplies drawn
from Cape Fear River. 1In 1954, during the low river flows of that

year, it was stated In Pollution Survey Report No- é that the

- fluoride ccntent of the water at the Dunn intake exceeded limits

normally considered safe.

1t was also reported that while water taken from Cepe Frear
River and treated by conventional methods 18 usually satisfactory
for use in boilers, foaming has oceurrad under low flow conditions.

At the present time Lillington, Dunn, and Wilmington obtain
their municipal water supply from cape Fear River. Fayetteville
has built an intake in Cape Fear River recently as 8 supplemental
water supply.

The town of Lillington supplies 75,000 gpd from the Cape
Fear Rlver to a population of 1,600, after conventional treatment.
The over-all quality of the raw water supply would be improved by
storage in the New Hope Reservoir; the racterial guality by pvo-
longed storage; and the minerals, by ailution. There is a possi-
pility of increased concentrations of iron and manganese in waters
released from the resérvoira 1f such concentrations exceed limits

established in the drinking water ctandards, the penefits to down-
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stream users would be diminished. Information ia not available 1o
predict magnitudes of concentrations of iron and manganese which
would result from the proposed impoundment. The volume of natural
flow is ample for the present and future requirements of Lillington.

The city of Dunn takes its raw water (1.28 mgd) from the Cape
Fear River. Water from this municipal supply is furnished to Erwin
and Erwin Mills. There is ample quantity of water in the Cape Fear
River at low flows for present and future municipal requirements.
However, the quality would be improved by prolonged storage in the
New Hope Reservoir in the same manner as stated for Lillington.

The city of Fayetteville has impoundments on Little Cross
Creek and Cross Creek, In 1957, the city installed an intake in
Cape Fear River at a point above Cross Creek to provide a supple-
mental water supply. The Cape Fear water will be pumped to one of
the existing impoundments where it will be storsd before it is sent
to the filter plant. The quantity of water presently available in
the Caﬁe Fear River is gdequate for present (4.0 mgd) and probable
future uses aﬁ Fayetteville, However, the water quality would be
improved by the NéW‘BOpe Reservoir in the same manner as indicated
for Lillington.

The city of Wilmington takes its raw water supply (5.5 mgd)
from Cape Fear Ri#ef above Lock Number One. The natural discharge
is adequate for estlméﬁed,fﬁture domesti§ uses. wﬁile the flcw
augmentation during.drought periodshwould ténd_ﬁo impfove'the
water quality at the Wilmington intsake, the Néﬁ koPe dam site is

over 130 miles upstream from that point. Any water quality improve-
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ment would be intangible as there 1s considerable dilution water :
added by tributaries below the dam site.

The city of Sanford secures Taw water from impoundments on
Lick and Daniels Creeks and an emergency supply from Oldhams Leke.
After conventional treatmsnt, 1.1 mgd are supplied to a population
of 13,500, In 1953 and 1954, Sanford vas listed as a community -
experiencing municipal water shortages. With estimated population
growth, Sanford will have to develop an additional raw water source.
At the present tims, by building & pipeline abeut six miles long,
Sanford could tap the Caps Fear River for the quantity which would
be required, but the quallty would not be equal to other sources
which appear to be available. With the New Hope project, however,
the quality of water discharged from the reservoir should be very
good.(;) . .
BENEFITS OF INCREASED FLOM -

The State Stream Sanitation Committee has an active pollution
gbatement program; and river water quality improvement in the Cape
Fear River Basin is anticipated prior to the time of construction

of New Hope Dam. This is evidenced by the fact that the necessary

(*) Since the preparation of this report, the city of Senford,
North Carolina, has bullt an emergency intake and pipeline
from the Cape Fear River to one of its existing impoundments.
Approval 1s for such use only, pending accomplishment of the
upstresm Comprehensive Pollution Abatement Plan for the Cape
Fear River Baasin. '
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stream studles have been completed, public hearings held, all streams
in the basin cleassified, and a comprehensive pollution abatement
plan covering the entire basin has beén adcpted., Certain facilities
have already been constructed. However, the time at which the
comprehensive abatement plan will be fulfilled‘is not now known.

For the purpose of this report it is belisved necessary to
base the benefits on existing river conditionms, recognizing that the
benefits will decrease in value as the State's pollution abatement
program progresses and adequate +reatment facilities are installed.
In view of the above, low fiow augmentation and water supply benefits
should be re-evaluated at a later date and prior to construction of

New Hope Dam.

Water impounded in %he New Hope Reservoir would have immediate
and potential municipal and industrial water supply values. There
would be sufficient storage within the impaundment.to control flows
from it to furnish a continuous discharge of 370 cfs. The reservoir
could be regulated, in combination with flows from tributaries down-
stream frqm the dam site, to provide a minimum continuous discharge

of 600 efs at Lillingtcn.

MUNICIPAL SUPPLY

The cities listed in Table 8 obtain their present supplies
from either Cape Fear River or frcm streams tributary to Cape Fear

River. According to flow recsrds, there is ample flow in the




Cape Fear River to meet requirements for quantity through the year

2010, However, it is agailn pointed out that when the minimum mean
seven-day flow of record at Fayetteville of 105 mgd occurred in
1930, use of water for supplemental irrigation vas minor. Should
such a drought occur et the present time, it 1s concejvable that

~ irrigation could take a significant portion of the low flow. The

possible effects of insecticides\ghd herbicides should be considered. i
The greatest water poliution danger would probably exist when a
nigh-intensity, short-duratien rainfall occurs just after a heavy
epplication of an insecticide. The iﬁcreasing practice of supple-

mental irrigation would, in the near future, affect low flows in

such a manmer than existing discharges would not te adequate in

either quantity or quality as a reliable source of minicipal supply

. for short periods of time. Since dqvelopment of supplemental

" irrigation is subject to conjecture, it has been presumed for

" purposes of this avaluation, the present supply in the Cape Feer ,;;

River will be adequate in gquantity. Therefore, increased low flow

by itself will not be considered & benefit at this time with respect

to quantity raquifed for municipal purpoSes.
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The New Hope Project would provide an over-all water quality -:
mich improved over the present quality. The regulated discharge E
from the project would provide water acceptable as & raw water supply
during the entire year for the commnities of Sanford, Lillington,

Dunn, and Fayetteville. That discharge would be a tangible benefit

4o Iillington, Dunn, and Fayetteville in that the present goubtful 5
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water quality, but adequate supply, would be improved to an accept-
gble water quality with a bountiful water supply which could be used
to attract industries to these cities. The regulated discharge
would be a potential benefit to Sanford, and wouldibecome real when
utilized. The regulated discharge would have only an intangible
value to the Wilmington water supply as many tributaries discharge
into the Cape Fear River downstream from the dem site, providing an
ample water supply for municipal purposes.

The estimated immediate tangible benefits to 1i1lington, Dunn,
and Fayetteville, are based on the improved quality of 9 mgd, i.e.,
an average of one half of the additional estimated quentity required
bty the year 2010. This average quantity is then used for the fifty-
year life of the project, and would actually vary from near zero in
1960 to 18 mgd in the year 2010. The average population increase
would be about 30,000, and would vary from near zerp in 1960 to
60,000,

The most economical alternative method to obtain the same
quality of water from the Cape Fear River water would be to pump it
into a storege basin and then to provide a lime trestment plant to
remove fluoride. Five days storage would be sdequate to provide a
good bacterial quality. The cost of stcrage has been estimated to
be about $150,000 capital cost. The capital cost of a lime treatment
plant would be about $10,00 per capita, or $300,000. The total tangi-
ble benefit to municipal water supply would be $450,000, or at

4% per cert and 50 year period, the anmual benefit would be $22,800.
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The potential tangible benefit to Sanford would be based on
an average population increase of 7,500 and an average 2.75 mgd
during the 50 year life of the project. The storage velue would be
about $40,000 and the lime traatmentrplant coet would be aboub
§75,000 for a total poteﬁtial benefit of $115,000, or &n annual

benefit of $5,800.
INDUSTRTAL WATER SUPPLY

.The flow augmentation from the New Hope Reservoir would
agsure & minimim contimuous flow of 600 cfs in the Cape Fear River
gt 1i11ington, Natural flows at that point have been recorded as

1ow as 29 cfs. This large increase in dependable gupply should be

very attractive to vater using industries, and therefore would have

a potential as vell as an jmmediate tgngible benefit.

The tangible Benefit would acerue to the Carolina PowerT and
Light Company stesm power plant located near Moncure and below the
confluence of the Deep and Haw Rivers. That plant requires 256 mgd
or about 400 cfs for normal operation. From the duration curve data
(Table 3) it can be seen that ten per cent of the time, there are
336 efs or less available for cooling purposes. To operale without
loss of efficiency, oT without creéting unacceptable temperature
rises in the river during the Jow flow periods, cooling towers cguld
be used in a recirculating system. The cost of the cooling towers

and appurtenant works plus an gnnusl operation charge would be the
approximate value of additional flow up to 400 cfs. This value is
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estimated to be $8,000 anmually. If the Carolina Power and Light
Company builds additional capacity 1nto the Moncure Plant after the
New Hope Dam is built, the value of the guaranteed 600 cfs discharge
would be quite large as the flow sugmentation would pernit a savings

in capital cost of supplementary cooling plant equipment. A nev

600,000 kilowatt steam plant could be built near the present site

at s future date, replacing the present structure if the New Hope
Project was in operation. The value of ample cooling water to the
new power plant would be approximateiy $21,000 annually, or $13,000
more than the immediate téngible benefit to the existing facility.
The worth of ﬁater to industry is admittedly difficult to

determine and depeﬁds upon the specific plant. However, it has been

observed that minimum costs of industrial water, where it'has.begh

necessary to develop such, will vary from $30 to $1,400 per mgd per

year. An arbitrary value of $100 per mgd per year, or one cent per

150 tons of water, appears to be a conservative figure to assign to

the potential worth of increased flow., From the duration curve data,

1% was detormined that 177 mgd for 73 days per year Were needed to

provide a minimum continuous 390 mgd (600.cfs) discharge at 141lington.

The flow eugmentation would then have a potential tangible benefit of

$17,700 per year.
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SUMMATION OF TANGIBLE BENEFITS

The benefits of low flow augmentation attributable to the

New Hope Project are 1isted below. The capital costs have been

ear life and

developed into yearly benefits on basis of 50y

:§ 4% per cent interest rate.
: Annual Benefits

g_;_e_ﬁg Immediate Potential Total

Pollution Abatement $ 15,000 § 26,000 & 41,000

Minicipal Water Supply 22,800 5,800 28,600

Tndustrial Weter Supply 8,000 30.700 28,700
Total Tangible Benefits & 45,800 § 625500  $108,300
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1. No large municipality in the vieinity of the proposed New Hope

SUMMARY -_
Reservoir plans to take its municipal rew water supply from the !

proposed New Hope Reservoir. H
J 5. When the Comprehensive Pollution Abatement Plan for the Cape Fear

River Basin as announced by the State (North Carolina) Stream

Sanitation Committee is accomplished, class "C" and "D" waters ;'j
in the free fiowing streams within the proposed reservolir area .jﬁ
would be available for agricultural purposes and as a source of f-f
industrial cooling and process water. t
3. The proposed New Hope Reservoir project would increase the quantity
of the water available while maintaining the quality of class "C |
and "D" waters when the Comprehensive Pollution Abatement Plan
is accomplished. |

4. While impoundment would probably improve water quality above the

f- minimum required by the assigned classification, any future use
of such waters requiring higher quality than that provided by
clase "C" should be planned only after a complete study has been

made of water quallty by the respensible State agenecy.

§ 5. 1t is believed that the impounded New Hope waters will be used

for industrial purposes. If such use is made in the reservolr F

area and then re-used downstream, the values previously reported

in the May 1959 study, page Lg, would be substantially increased.

]
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IHTRODUCTION
| | ¢
i# The preparation of this report on "Potential Water Supply _z
‘ Benefits Above the New Hope Dam Site" was authorized by the District

‘Engineer, U. S. Army Englneer District, Wilmington, North Carolina,

by letter dated January 12, 1961. This report supplements the New

-3*_ Hope Reservoir Study, dated May 1959, and explores the possibility
i :
; of using the waters impounded by the proposed New Hope Dam for water

supply purposes.

| ,
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MUNICIPAL WATER SUPPLY USE OF IMPOUNDED NEW HOPE WATERS

Municipal users of large quantities of water located in the

vicinity of the New Hope Reservoir area were conqulted to determine
their plans for expansion of raw water sources to mee£ future needs.
A1l such users stated that their future plans involved gites in the
Neuse River Basin for reasons of proximity and quality. _There &p-
peared to be preferences for dlfferent sites in the Nduse River Basin,
again for reasons of préximity and quality. Ko large municipality
reported plans to use waters from the proposed New Hope Reservolr

for municipal water supply.
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POTENTIAL WATER SUPFLY USE

e

QE_IMTOUNDED REW HOFPE WATERS

In a document dated February 17, 1959, the State Stream
Sanitation Committee gave notice that it had andopted and assigned

classifications to waters of the Cape Fear River Basin during its

o i e oot it

mebting of January 20, 1959, in paleigh, North Carolina. That docu-

ment is of interest in that the following classifications are

mde of waters which would be a part of the proposed New Hope

Reservolr:
Name of Stream Description Class
HAW RIVER From water supply intake for O'Dell
Manufacturing Company to Cape Fear
River (Junction with Deep River) c
Pokeberry Creek From source to Haw River D
-il ward Branch From source to Pokeberry Creek D
il Robeson Creek From source to dam at Pittsboro
X water supply A-
Hill Creek From source to Robeson Creek A-
i Robeson Creek From dam at Pittsboro water supply
“ to Haw River - D
i) Turkey Creek From source to Robeson Creek D
r Stinking Creek ~ From source to Haw River D
‘ New Hope River From junctlion of New Hope Creek and
t Morgan Creek to Haw River ' c
New Hope Creek From source to Little Creek (south-
: east of Capel Hill) D
Mountain Creek From source to New Hope Creek D
i
¥

o
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Name of Stream Description Class
Unnamed Tributary From source to New Hope Creek
including lake at Camp New Hope B
0l1d Field Creek From source to New Hope Creek D
Church Branch From source to New Hope Creek D
Little Creek (Orange
County) From source to New Hope Creek D
Mud Creek From source to New Hope Creek D
Sandy Creek From source to New Hope Creek D
Third Fork Creek From source to New Hope Creek D
Gum Creek From source to New Hope Creek D-
New Hope Creek From Little Creek (southeast of
Chapel Hill) to New Hope River c
Little Creek
l (southeast of Chapel From junction of Bolin Creek and
Hill) Booker Creek to New Hope Creek D
Bolin Creek From source to Little Creek D
Buckhorn Branch From source to Bolin Creek D
Hogan Creek From source to Bolin Creek D
Jolly Branch From source to Bolin Creek D
Tarbark Branch From source to Bolin Creek D
: Booker Creek From source to dam at Eastwood Lake B
: Crow Branch From source to Booker Creek B
3 Cedar Fork " From source to Eastwood Lake B
Booker Creek From dam at Eastwood Lake to Little
; Creek D
i Crooked Creek From source to New Hope Creek D
S Northeast Creek From source to New Hope Creek c
A Burdens Creek From source to Northeast Creek C
: Buck Branch From source to Burdens Creek C
3 Kit Creek From source to Northeast Creek C
Long Branch From source to Kit Creek c
: Panther Creek From source to Northeast Creek C
Morrls Branch From source to Panther Creek C
E Nancy Branch From source to Panther Creek C
3 Indian Creek From source to New Hope Creek C
Lick Creek From source to New Hope Creek C
Morgan Creek From source to dam at University
Iake A-IT
E: Fhils Creek From source to University Lake A-1IT
3 Neville Creek From source to Phils Creek A-II
' Price Creek From Jjunction of East and West
Branches to University Lake A-TI
East Branch
Price Creek From source to Price Creek A-II
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Name of Stream

Description

Class

West Brench Price
Creek
Mill Creek
Cumbo Brench
Morgan Creek

Wilson Creek
Fan Branch
Meeting of the
waters
Chapel Creek
Buck Branch
Cub Creek
Big Brench
Folkner Branch
Bush Creek
Hendon Creek
Jones Branch
Overcup Creek
Beartree Creek
white Oak Creek
Jack Branch
Bachelor Branch
Clark Branch
_Rocky Ford Branch
Mill Branch
Parkers Creek
Beaver Creek
Unnamed Tributary

(at Apex's west gide-

gewage plant)
Reedy Branch

Little Beaver Creek -

Weaver Creek

From source to Price Creek
From source to Price Creek
From source 1o Mill Creek
From dam ab University Iake to
New Hope River

From
Fronm

From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From
From

From
From
From
Fron

source
source

source
source
source
source
source
source
source
gource
spurce
gource
gource
source
source
source
source
source
source
source

source

aource
source
gource
source
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to Morgan Creek
to Wilson Creek

to Morgan Creek

"to Morgan Creek

to Morgan Creek

to Morgan Creek’
to Cub Creek

to New Hope River
to New Hope River
+o Bush Creek

to Hendon Creek

to Bush Creek

to New Hope River
to New Hope River
to White 08k Creek
to White Oak Creek
to White Oak Creek
4o White Oak Creek
to White Oak Creek
to New Hope River
to New Hope River

to Beaver Creek
to Beaver Creek
+o Beaver Creek
o Beaver Creek

uauwuuuaUnoonuuuuuu oo o

A-TIX
A-I1
A-II
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The definitions of various classifications of waters as used

in this report are documented in "Rules and Regulations and Classifi-
cations and Water Quality Standards Applicable to Surface Waters of
North Carolina,” adopted by the State Stream ganitation Commlttee,
State Board of Health, Raleigh, North Carolina.

There are six_frésh water classifications. The p;oposed New

Hope Reservoir area would consist entirely of class "g" and "D" waters.
Briefly, class "¢ is applicable to waters that mst be protected as
s sultable habitat for fish and wildlife. Class "p* is applicable to
waters serving as sources of water for agricultural purpqses,‘in—
cluding irrigation and livestock watering, and should be satisfactory
as & source of 1ndustriél cooiing and process vater after necessary
treatment, and fish survival.

In consideration of the classificatlons assigned to the waters

of the Cape Fear River Basin together with existing stream flow and

various other pertinent factors, the Comprehensive Pollution Abatement

Plan for the Basin was developed. In many instances municipalities and
industries have already complied with the provisions of the Flan by
installing the required treatment facilitles and by the time the pro-
posed dam 1s constructed all polluters in the Basin will have con-
structed the required facilities. At such time, the free flowing waters
within the proposed New Hope Reservolr area, a8 well as the waters down-
stream from the proposed impoundment, will be of gsuch quality as to

conform to the requirements of the classificationa. Both class "C" and "D"




waters will then be available for f£ish and wildlife propagation,
agricultural purposes and as a source of industrial cooling and
process water.

Impoundment of such waters would increase the quantity of
class "C" and "D" waters available, but would not decrease the degree
of treatment required at a given source of pollution.

while impoundment of such waters would undoubtedly improve
the water quality gbove the minimum required by the assigned classi-
fications, any proposed future use of such waters requiring a higher
quality than class mo" must be contingen£ upon future studies showing
+he availability of the required higher quality water.

Based on the present classifications of the waters of the
Cape Fear River Basin which includes the proposed New Hope Reservoir
area, the availabillty of an ample raw water supply of good quality
for municipal purposes in the Neuse River Basin, and congidering the
probable impact of the Research Triangle Foundation of North Carolina
on industrial development in the vieinity of New Hope Reservolr, it
appears reasonable to assune that water from New Hope Reservolr would
be used for industrial water supply-

The entire concept of water quality management is based on
re-use of water. IT ig believed that in future years, waste treatment
methods will be jmproved and that water quality below points of waste

discharge will also be improved. 1t is entirely possible +hat the
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waters of the proposed reservoir could be used for industrial water
supplies and lg.ter re-ugsed at some point downstream, thereby sub-
stantially increasing the previously developed potential tangible
venefits reported for Tndustrial Water Supply and shown on page Lo
of the May 1959 report. The increased value would be proportionate
to the re-use of waters and modified by the relative location of

industries along the rivers.
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In reply refer tot
UNITED STATES L7423
DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE
Region One
Richmond, Virginia

May 7, 1958

Col. H. C. Rowland, Jr., District Engineer
Wilmington District, Corpe of Englneers

P. 0. Box 1890

Wilmington, North Carolina

My dear GColonel Rowland:

We are pleased to gubmit the recreation reoonnaissance
report on the proposed New Hope Regerveir, Cape Fear River Basin,
Nerth Carclina, in accordance with request from your office, dated
Fobruary 13, 1958. :

Two copies of the report are being forwarded by copy of
this letter to the South Atlantic Divisiim, Corps of Engineers.
Eight coples are enclosed, four of these are complete with mapa
and photographs and four without.

Consistent with our mutual policy of cooperation with
the State Park authority and the Figh and Wildlife Service, we
believe it would be appropriate for you to furnish one copy of
the repert to each of the following:

Thomas W. Morse, Superintendent of State Parks,
Division of State Parks, North Carolina Department of
Conservation and Development. :

W. D. lawson, Fish and Wildlife Administrator,
Branch of River Basin Studies, 9. S. Bureau of Sport
Fisheries and Wildlife, 2404 Hillsboro Street, Raleigh.

We appreciate the opportunity of this cooperative effort
and trust the material presented may be of value to your office

and to other interested agencles in continued studies for the

realization of full recreation potentialities of the New Hope
Reservoir project.

Sincerely yours,
s/ E. M, Lisle

t/ B. M. lisle
Acting Regional Director

Copy to: South Atlantic Division, Corps of Engineers.
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RECONNAISSANCE ﬁEPORT
on the
RECREATION RESOURCES
of
NEW HOPE RESERVOIR
Cape Fear River Basin, North Carolina
May - 1958

I. INTRODUCTION

A. AUTHORITY

This report has been prepared und
of the Park, Parkway and Recreation Study A
in mccordance with request of February 13,
Engineers, Office of the District Engineer,

er basie smthorization
ot of June 23, 1936, and
1958, from the Corps of
Wilmington District.

B. EUREOSE

The prupose of this report is to offer a preliminary
appraisal and analysis of recreation aspects of the New Hope
Reservolr project, and to present mterial which may be of value
to the District Engineer in continued studies for the formulation
of plans and programs for appropriate development, oonservation,
and wise use of the recreation resources inherent with the project.
At the request of the Corps the report contains an estimate of
project recreation benefits which might be realized by the public.

C. GENERAL

In this study we have continued our long-establiSHed
policy of close cooperation with the North Carolina Division of
State Parks. The materlal presented herein, directly relating to
atate park development ims resulted from joint studies and recent

discussions with that agency.

Sinee the U, S. Fish and Wildlife Service is currently
making studies of the New Hope Reserveir, thls report by the
National Park Service does not include specific consideration of
use or evaluation of fishing and hunting resources related to the

_ project.
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D. GENFRAL COMMENTS RECEIVED FROM THE NORIH CAROLINA DIVISION
OF STATE PARKS:

It appears very doubtful that any site on the New Hope Res-
ervolr will meet eatablished North Carclina state parka standards.
Because of this, the proposed New Hope Reservoir, as is often the
cags with reservoir projects, presents 2 xnotty problem %o the mtate
park administrator.

On the one band, any large federal reservoir offers new
recreational opportunitles which, aving been provided by public
funds, should be maintained and operated solely for public benefit
and should not be permitted to be exploited for private gain ab the
expense of the public.

On the other hand, when lands adjoining the reservoir are
not of state park caliber the gtate park administrator is not Justl-
fied in recommending land purchase vith state funds, nar 1s he justi-
fied in recommending establishment of a state park. This is particu-
larly trus when acquisition of other areas of much higher quality 1s
under consideration. Yet, the state park administrator is acutely
aware of the need to adequately protect the public interest in ths
recreational resources of the reservolr.

Tt 1s strongly recommended thatl the whole matter of federal
reservoirs be carefully restudied in cooperaticn with the states,
with the view of establishing policles that will adequately protect
and provide for public use of reseryoir recreatlon resources without
forcing the states to lower or abandon established state parks stand-
ards and policies.

E, INVESTIGATION

Field investigation was made March 31-April 2 by the
follewing:

Francis J. Guscio, Chief, Master Flanning Branch, South
Atlantic Division, Corps of Engineers.

Charles W. Hixon, Civil Engineer, Wilmington Diatrict,
Corpe of Engineers.

John Kibler, Landscape Architect, North Carolina Divieion
of State Parks. '

C. A, Jeffers, Reglonal Chief, Branch of State Cooperatlon,
Reglon One, National Park Service.

During the field survey discuseions were held with the
following:
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Thomas W, Mcrse, Superintendent of State Parks, North Caro-
1ina Division of State Parks.

W, D. Lawson, Fish and Wildlife Administrator, Branch of
River Basina, Raleigh, U, S. Bureau of Sport Fisheries and Wildlife.

J. H, Cornell, Chief, Fisheries Diviaion, North Carolina
Wildlife Resources Commission. . :

This report is of a preliminary nature and based on project
data which are not entirely firm, Therefors, conolusions reached
and reorsation values designated are tentative and gubject to revision.
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IT. SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

A. IT HAS BEEN FOUND IHAT:

1. New Hope Reservoir site is atrategically located in re-
lation to several major population centera. In 1950 about a million
and a quarter people lived within a 75-mile highway distance of the
site and population within thls zone ias definitely increasing.

2. The Haw River im heavily poliuted with municipal sewage
and industrial vastes, The Few Hope River carries moderate to severe
pollutien.

3. FExcept for tunting and fishing, very little recreation
use is now made of the site and no public recreation facilities were
observed within or adjacent to the proposed impoundment erea.

L. There are no large lakes or reservolrs within a radius
of 50 miles of the New Hope site, John H, Kerr Reservoir, 75 high-
way miles distant, is the chief existing water resource of day-use
recreation interest to residents of the New Hope Reservolr area,

5, Preliminary study of the reservolr area has been made
by the U, S, Fish and Wildlife Seprvice in cooperation with the North
Carolina Wildlife Resources Commission. However, & final report has
not yet been completed,

6. The State Stream Sanitétion Committes of North Carolina
is making pollution studies and surveys of the Cape Fear River and its
tributaries, including the New Hope site.

7. The Division of State Parks, North Carolina Department
of Conservation and Development has made preliminary studies on the

recreation portion of the Upper Cape Fear State Joint Land and Water

Resources Study.
B, IT IS CONCLUDED THAT:

6 1. The New Hope Reservoir will not be realized prior to
1964,

2. No existing major park or recreation area will be di-
rectly effected by the construction of the reservoir, nor would any
outatanding scenic values be destroyed.

3. Portions of peripheral lands posaess desirable char-
acteristica for extensive recreatlon development.

4« During the recreatlon season of normal years, the reg-
ervoir would have a stability favorable to recreation.
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5, Extreme high stages and prolonged gtorage of flood
waters would mve a serious adverse effect upon scenic qualities of
the shoreline, Possibility of high flood pools would be disadvan-
tageous regarding site locations for soms wvater-related faecilities.

6. FPreliminary studies by State health authorities indi-
cate that the probable pollution factor within the foreseeable future
would generally render the reservoir unsuitable for swimming. In-
ference may be drawn that considerable {mprovement in pollution mst
be made before the reservoir will be suitable for fish life.

7. An important needed water recreation resource for boat=
ing would be created by the proposed impoundment.,

8. The reservoir wonld be chiefly of interest 1o residents
living within a 75-mile highway distance, It would serve primarily
as resource for day-use and to a lesser degree.for week end use.

9. The mountain region to the west and the seashore to the
east are more atiractive to North Carolinians for vacation type use.

10. If the quality of the water proves gatisfactory, suf-
ficient land is acquired for recreation use, and adequate facilitles
are provided and properly adminietered, it 1= estimated that the
total average visitation for non-fishing, non-hunting recreation use
may be about 235,000% amually,

11. Net annual recreation benefits which would aecrue
from the above use of the proposed reservoir are estimated to be
- $376,000, .

C. IT IS RECOMMENDED THAT:

1. Continued efforts be made by State and local agencles
to reduce pellution of the Haw River drainage basin,.

2. The Corpa cobperate with and encourage State and local
‘governments with the objective of providing effective ordinances and
legislation regarding building codes and land-use zoning in the vici-
nity of the impoundment, as to effect a proper balance of public and
private control.

3, During pre—construction and construction periods the

. Corps maintain close llaisen with public agencles, organizatlions,
and individuals interested in recreation and conservation aspects of
the mroject, and encourage and coordinate such development as is in
the beat public interest.

% Based on 1950 census figures.
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ity in obtaining mximum ueable land at gites suitable and warranted
for extensive publie recreation development and uss, especisally in
cases whers gqualified State or local sponsors Are assured.

5, As feasible and oonsistent with sound overall plsaning,
11mited land which can be obtained under the Joint Policy, be aoquired
vith eaphasis on length rather than depth as related to the shoreline,

6. Concurrently with explorations and dimoussions with
prospective administraters for recreation developments, the Corps en-
courage early adquisition of supplementary 1and needed for these
developments,

7. In the relocation of roads and rallroads due consldera«
tion be given to their respective beneficial or adverse effects upen
conservation and recreation aspects.

g, The Corps glve further consideration and sgtudy to the
possibility of providing access and essential basie facilities for
public use at strategic locatlons. '

9., The State park- authority make additional reconnalssance
of the reservoir site, and if, through further studies, a recreation
development of State significance appe&rs warranted, that 1t be con-
gidered in the future program of the agency. '
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l III. PROJECT DATA
A, STATOS

The New Hope Reservoir Projeot ims in the study report stage.
It is anticipated that it would be at least iwo years before construec-
tion funds would be appropriated. Construction would extend over a
three to four year period.

B. PURPOSE

The reservoir is being planned for the primary purpcae of
flood control.

C. FROPOSED DAM

The dam would be of concrete construction with an over-all
length of about 1,150 feet and a maximum height of about 96 feet
above the streambed. A 760-foot spillway with crest elevation atl
205 feot m.s,1. would bs controlled by twelve 50'x36' Taintor gates
and one 40'x36! gate, All New Hope dem structures are classified as
permanent-type structures.

D. POOL DATA

Capacity Deslgnation Propoged Flevation Water Surface
Total Storage Volume 2,5 ft. above m.8.1ls 34,000 Acres
5 Yr, Frequency Flood Pool 225 ft. above m.s.l. 18,200 Acres
Top Flow-Regulation Pool 211 ft. above m,s.l. 8,800 Acres
Permanent Pool 200 ft. above m.8.1. 4,300 Acres

E. OPERATION

During periods of excessive runoff, waler would be im-
pounded for comparatively short perlods and released so as to ease
conditions downstream, Floods would most likely occur during the
months of December to March and July to September, For 26 years of
record the maximum runoff from the Haw River basin has occurred most
frequently during the month of July.

Top of flow-regulation pool (elevation 211) is considered
as normal pool. In dry periods water would be released so as to
maintain a downstream flow of 600 c.f.s., Hydrographic data indlcate
that a ten year frequency drawdown below normal pool would be about
two feet.

The maximum flood centrol pool would be at elevation 240
feet above mean sea level. Frequency of floods reaching this eleva-
tion would average about once in 50 years. The frequency of floods
reaching the elevation of 245 feel above mean sea level would be rarse.
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! ¥. PRESENT STREAM FLOW E
z
é The estimated average annual stream flow in the vioinity of r
ik the dam site is 1,580 c.f.s. This ineludes water of both the Haw River
11} and the New Hops Rlver, ropresenting & combined drainage basin of 1,690
it square miles.
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IV. GENERAL DESCRIPTION OF THE ARFA

A. LOCATION

The New Hope dam site is located about 23 miles southwest
of Raleigh on the Haw River immediately below its confluence with the
New Hope River near the ruina of an old dam, The propesed impound-
ment area lies in Chatham County with the upper reach extending into
Durhsm County. At extreme flood storage stage very limited portions

- of the pool would spread into Wake and Crange Countien.

B, PHISICAL CHARACTERISTICS

The reservolr site lies near the central eastern edge of a
region of rolling hills knowa as the Pledmont Plateau, about 15 miles
west of the fall line separating the Piedmong Flateau from the Coastal
Plain Region,

: The Haw River, about 90 miles in length, rises in Forayth

. County and joins the Deep River (about 4 miles below the New Hope dam
site) to form the Cape Fear River. The Haw River has a relatively
narrow valley and steep stream gradient averaging about 10 feet per
mile. It is reported to be heavily polluted by industrial and domes-
tic wastes., Within the proposed impoundment the Haw River varles
from about 200 to 300 feet in width and tms an average flow of aboul
1,240 c.f.8. A%t the time of the field study the waters of both the
Haw aend Hew Hope as well as that of thelr tributarles were swollen

by recent rains and were very muddy.

An existing small power reservoir is located on the Haw
River about five miles upstream from the upper limit of the New Hope
Reservoir site.

The New Hope River, largest tribuatary to the Haw River,
has its confluence with that stream just above the New Hope dam site,
The New Hope River, within the proposed impoundment area, has a com-
paratively wide flood plain and a gentle stream gradient. Portions
of the stream are sluggish and adjoined by marshy ground, particularly
along its tributariea, BSections of the stream observed were from 20
to 50 feet wide. Rate of discharge near its confluence averages

about 235 c.f.s., which is only about one-fifth of that of the Haw
River.

While the dam site is on the Haw River, most of the area

vhich would be directly affected by the project is in the New Hope
River basin. Impoundment water would normally extend about 20 miles
up the New Hope valley and about 5 miles up the Haw valley. Due to
the difference in stream gradients and large flow of the Haw River,

" mich of its waters would be backed up into the New Hope basin.




For the most part the impoundient site is forested with
bottomland hardwéods and mired stands of pinea and hardvoods on
higher elevations., Agricultural land constitutes only a minor por-
tion of the site, belng limited by frequent flooding and irre%ular
topography. Adjacent lands suppert extensive foregted areas (espe-—
elally to the west) and meny farmeteads.

The gradient of the roposed inpoundment.ehoreline varies
from fairly steep to gentle slopes, with the latter predominating.
Hills to the west rise te heights of 200 to 500 feet above the stream-
bed; to the east the elevatlions are aomewhat lower.

Most of the forested areas in the vioinity, while attrac-
tive, show evidence of continuous lumbering operatlons,

A line of the Norfolk Scuthern Raiiread follows the Few -
Hope valley, traversing most of the length of the impoundment site.
Considerable revision to highwayse and railroads would result from
conatruotion of the reservolr.

¢, CLIMATE

The climate of the general erea upder study is moderate
and condueive to long-season recrestion use, Cooler temperatures
of the mountain region to the west and refreshing breezes of the
sea coast to the east are more attractive for summer vacation use.

In the vicinity of the New Hope Reservoir site the average
annual temperature is about 60 degrees; Bverage maximum 7] degrees,
and averags minimum 49 degrees. The average annual precipitation is
about 45 inches, only & very spall percentage being in the form of
anow, The growlng season averages about 200 days per year. Prevali-

ing wind dlrection 18 from the southwest.

D. HICGHWAY ACCESS

The impoundment site 1s generally paralleled, a fow miles
to the west, by combined U. 8, Highways number 15 and 501. U. Ss
Highway number 1 lies to the southeast and passes about 2 miles down-
stream from the dam site, More removed is U, S, Highway number 70
to the northeast, U. 5. Highway rumber- 64 cats acroes the lower
third of the impoundment area.

A network of comnecting state and county roads covers the
basin, ‘connecting jmhabited centers., In the jmmediate vicinity of
the raservoir site some of the county roads are hard surfaced and
others are of clay-gravel conatruction.

E. POPULATIOR

North Carolina has a larger population than any other
seutheastern state (1950 population 4,061,929) ; percentage popalation
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inerease during the period 1940~1950 was 13.7, being exceeded by only
that of Florida and Virginla. Based on 1950 censis figures, about 31
percent of the State's population or 1,245,000 pecple l1ive within a
75-mile highway distance of the New Hope Reservoir site, Approximately
one-half of these are urban residents., Thrse of the Statets six stand-

ard metropolitan areas are in this zone.

Port Bragg (estimated non-resident popalation 30,000), one
of the largest military peservations in the United States, is loocated
about 50 miles from the reservoir aite. Numercus educational inetl-
tutions within the 75-mile zone also contribute some non-resident

pepulation.
The following table shows approximate highway distances of
major urban areas within the anticipated zone of reaervoir influence.

Distance from _____Populabtion
New Hops Site 1940 1950

Raleigh* 22 miles 109,544 136,450
Durham* 23 miles 80, 244 101,639
Greensbero-High Point* 50 miles 153,916 191,057
Chapel Hill 10 miles 3,654 9,177
Sanford 25 miles 4,960 10,013
Burlington ' 38 miles 12,198 24,560
Fayetteville 60 miles 17,428 34,715
Reidsville 65 miles 10,387 11,708
Wilsen 70 milea 19,234 23,010
Goldsboro 73 miles 17,274 2,454

F. ECONOMI

The eccnomy of the locality adjacent to the reservoir site
is based on farming, lumbering and textile industries. The princi-
pal farm crop is tobacco} other crops inelude corn, cotton, small
grains, and hay. Several dairy farms and three lugber milla were
observed in the vicinity. Textile factories located at Bymum and
Pittsboro are located clese to the aite, Farms gensrally lock pros-—
perous, Some loeal mill workere supplement their income by living
in the country and operating small farma.

Recently a tract of approximately 4,000 acres, located
abont six miles east of the impoundment ares, was purchased by a non-
profit corparation for the purpose of developlng & science community
and research center. The tract ia loeated in the heart of a triangle
formed by Duke University at Durham, the University of North Carolima
at Chapel Hill, and North Carolina State College at Raleigh.

% Demignated as Standard Mstropolitan Areas in the 1950 U, S. Census
of Populatlon.
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Several of the State's leading trade and manufacturing
centers are located within east driving distanée of the reservoir
eite. The 1950 United States Cenasus of population gives $1,864 as
the median inceme for the State, Corresponding 1950 figures for
counties from which most New Hope Reservoir visitation would be ex-
pected are:
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Madian Median

County Income County Income

1 Alamance $2,667 Harnett $1,755
B Chatham 1,559 Les 2,073
% Cuzberland 1,769 Orange 1,375
i Durham 2,264 Randolph 2,151
3 Guilford 2,476 “Wake 2,011
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G. EXISTING AND PROPOSED RECREATION ARFAS

Thers are no large lakes or reservoirs in the vieinity of

¥ the New Hope Reservoir site, The closest large body of water is John
H. Kerr Reservoir (Buggs Island lake), which lies about 75 highway
miles te the northeast.

High Rock Lake, Badin lLake, lake Tillery end Blewett Falls
Lake, exiating private power reservoire in the Pee Dee River Basin,
are about 75 to 90 highway miles to the southwest, No on-site atudy
was made of these water resources. It 1ls reported that High Rock,
Badin, and Tillery receive considerable recreation use.

Y Smaller bodies of water within the zone of influence which
: recelve recreation use include the followingt

Ei APPROXTMATE RIGHWAY DISTANCE
i WATER ARFA SURFACE AREA FROM NEW_HOPE SITE
B University Lake 12 miles

i1 Crabtréee Creek Lake 20 acres 20 miles

18 Lake Michle : 45 milenm

' Holts Lake 50 miles

_ﬂ‘ Several small private farm ponds were noted in the vicinity

! of the reservoir site, These recelve some fishing use, Towns, citles,
and counties within the zone of influence now provide 1ittle in the

% » way of opportunities for noem-urban diversified recreation.

i

t

Lake Wheeler Reservoir (575 acres) located a few miles
southwest of Raleigh has recently been completed, It is reported
that this reservoir will soon be opened to the public for fishing,
boating, and water sports, sponsored by the Clty of Raleigh. -
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Within the next two or three years the State plans to baild
a 50-acre lake in William B, Umstead State Park, for fishing and use
of emall boats (no motor boats).

NORTH CAROLINFA STATE PARKS ARD APPROXIMATE AIRLINE DISTANCES FROM THE

NEW HOPE RESERVOIR SITE

ACRES
NORTH CAROLINA  DISTANCES FROM  IN  __ VISITOR ATTENDANTE _
STATE PARKS NEW HOPE SITE PARK 1955 1
Wm. B. Umatead 15 miles 3,846 125,737 138,504 185,522
Reedy Creek 15 miles 1,234 24,031 17,439 21,221
Morrow Mountain 65 miles 4,135 224,356 228,731 230,255
Cliffs of Neuse 70 miles 355 128,643 143,258 149,522
Jones lake 75 miles 2, 000 34,147 56,290 51,224
Banging Rock 80 miles 3,865 202,253 190,609 185,890
Singletary Lake 80 miles 1,287 8,788 7,540 10,674
Mount Jefferson 145 miles 474 1,097
Fort Macon 145 miles 350 420,308 367,065 32,120
Pettigrew 140 milea 16,828 10,089 16,771 15,572
Mount Mitchell 180 milens 1,224 346,770 383,475 292,017

Four other areas are currently under study

the North Caroclina State Parks System.

A1l of these

forty miles from the New Hope Reservoir site.
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V. ANALYSIS QF RECREATIQN VALUES

A, SCFNIC AND RECREATION VALUES -

e —— —

1. Pre-Project Values:

The scenic quelities of the area to be inundated are
not outstanding., The amall reach of the Haw River affected generally
possesses more natural charm than thab of the New Hops River. Con-
siderable cuantities of domestic and industrial wastes are dumped
into the proposed reservoir's stershed, principally in the Haw River
valley. '

It is repcoried that the reservoir site recelves con=
siderable use for hunting and limited fishing use. Cnly two bank
£1 shermen were observed during the fleld atudy and no boats were )
noted. FExcept for huntlng and fishing, extremely little recreation
ase is made of the site. ¥o recreation facillties were seen within
the proposed impoundment area. The New Hope River is not attractive
for extensive recreatlon use and access to 1t by road is limited.

2, Post-Project Values:

The reservoir would create extensive new opportunities
for boating. Dependent upon acquisition of sufficient land and ade-
quate provision of facilities, new opportunitles for picnicking,
camping, hiking, and associated activities would be provided.

Present stream fishing values would be replaced by in-
creased lake fishing values. Quality of fishing eatablished would
be directly related to water pollution conditions. Extensive areas
of attractive, but cut-over woodlands, as well a8 valuable wildlife
habitat would be imundated.

Preliminary studies by State health authoritles indi-
cate that the probasble pollution factor within the foreseeable future,
would render the reservoir unsuitable for swimming, with the possible
exception of sheltered coves not receiving water from main stems.

) During the recreation geason of normal years the reaer=
voir would mmve a stability favorable to recreatlon use. During ex-—
treme dry years drawdewn could be as much as 11 feet below normal
pool. Anticipated 5-year frequency would raise the impoundment to
alevation 225, or 14 feet above normal pool. Hydrological data indi-
cate that about once in 50 years thHe flood pool would reach an ele-
vation of 240 feet.

in 800-acre wildlife plant nursery operated by the
North Carclina Wildlife Resources Commission 1s located on M¥ctrgans
Creek. At flood levels above elevation 230 this area would be di-
rectly affected. C

180




\

"8
b
s

5

The Hope Valley Experimental Forest of North Carolina
State College (1,700 acres) is also partially within the propoaed im-
poundment area.

B, HISTORICAL AND ARCHEOLOGICAL VALUES

No survey relating to the historical and archeologlcal as-
pects of the New Hope Reserveir project has been made by this Service,

G. FISH AND WILDLIFE VALUES

Preliminary atndies by the U. S. Fish and Wildlife Service
indicate that substantial loss of wildlife rescurces would result
from construction of New Hope Reservolr, vhile fishery resources
would be greatly inereased. Realization of the full enhancemént of
firhery valuea of the reservolr would be dependent upon (1) modifi-
cation of project facilities, (2) adeguate public access, and (3}
devaelopment of a water management plan for figheries of the reservoir.

Dependent upon necessary land acquisition and suitable
developmsnt of subimpoundments, certain sitea would be desirable as
publie wildlife management areas. :
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¥I. RECREATION NEED AND ISE

l

‘ The proposed reservoir's anticipated contribating area in-
oludes a large and growing arbanized population as well as many small

1 towns. Existing, close at hand, yater recrsation resouroas Aro OX-=

_ tremely limited, There isa mrticular local need of opportunities

for boating, water sports and fighing. ©Studies indiocated this nsed

will be intensified 1in the lapse of years before the reservoir would

be construoted.

The propesed {mpoundment, with sultable mrovision of feolil-
itles, would help £111 warranted recreation reeds, If good fishing
. is satablished and mintained the jmpoundment weuld attract many lo-
cal anglers who now travel long distances. Competition of Jomm He
Kerr Reservoir would depend & lot on the quality of fishing offered

H at New Hope.

i The only major non-urban park developments near the site

are William B, Umstead and Reedy Creek Stale parks (formerly Crabiree
i Creek State Park). It 1s pelieved that the proposed jmpoundment would
] not compete with these areas, btut would rather 2erve 1o supplement
them in offering a wider rangse of water associated activity.

i
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VII. RECOMMENDED RECREATION D OPMENT

During the jolnt field study several tentative sites were
selected for consideration of the Corps of Engineers in the develop-
ment of public access areas and provislon of essentisl basic faeili-
tles, Some of these sites represent potentisl nuclei where further
expanslon and recreation development beyond the province of the Corps
could be accomplished., Some would be suitable for concessioner es-
tablishmenta, (Repert size reservoir maps, sultable for delineation
of these sites, are not available at the time of this publication.)

On the basis of preliminary investigation, three sites
were selected because of their adaptability for diversified park
and recreation development. They are as follows:

Site Number 1 - located on the western side between the
valleya of Bush Creek and Parkers Creek. The landscape is formed’
by wooded; rolling hills, Cursory examination indicates that this
area; in conjunction with a favorable water resource, may have possi-
bllitles which would Justify the State in carefully studying its
guitability for recreation devel opment,

Site Number 2 - located on the eastern side about 2 miles
upsiream from the dam site and sbout four miles northwest of U, S,
Highway Number 1. This site, while limited in size, has desirable
park characteristics. It 1s possible that the City of Raleigh or
Wake County may become interested in developing the area.

Site Number 3 - located on the eastern side just to the
south of U, S. Highway 64, Unless a similar adaptable area is found
farther upsiream this could well serve as a development center by
the Clty of Durham or Durham County,

Further field study will possibly reveal other suitable
development sites adaptable far development by educational institu-
tions in the vicinity in event such a demand arises. However, ideal
sites on the impoundment would be 1imited by gentle shoreland where

. exaggerated horlzontal fluctuation would occur, and by restricted
wooded highlands and adjacent expensive agricultural land, partlcu-
larly along the eastern shore.

The North Carolina Wildlife Resources Commission now ad-
ministers 40 publie fishing access areas throughout the State. It
appears logical to assume that the Commission will be interested in
the operation of several similar developments at New Hope Reaservoir,
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VIII. LAND ACQUISITION

) No land for the project s been acquired and no drawing
of the proposed take-line, at this writing, 1s available, The land
acquisition program will be based on the Joint Pollcey, Department of
the Interior—-Department of the Arpy (January 13, 1954)., Fee taking
1ine will generally coincide with top of 5-year £lood level (eleva-
tion 225) and include approxiamtely 22,000 acres, A gimilar amount
of land above elevation 225 will be taken under flood easement.

In order to provide for 14{mited publle use and reasonable
access at essentisl sltes 1t is planned to buy in fee simple gselected
areas outside of the 5-year f1ood level. The size of these areas
would range from 5 acres up to perhaps a8 mich as 200 acres, dependent
upon neede and conditions. To be eligible for inclusion in the North
Carolina State Park System, areas mst mve a minimum area of 400
acres, Additional lands that are needed beyond the Corps of Engineers
acquisition puthority, would necessarily have %o be obtained by in-
tereosted agencies. ‘

Predicated upon sufficient interest and desire by the State
or loecal governmental units, it is deemed desirable by this Service
that the Corps cooperate with such agencies in acgquiring warranted
additional lands for public park and recreation purposes, and where
possible to agsist to the extent of acquiring such 1ands simmltane-
ously with basic rroject acquisition upen agragment that the Corps be
reimpursed for additional costs incurred within a reasonable period,
by the respective agencies.
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g non-hunting recreation pursuits is so limited that no

IX. MORETARY

EVALUATION OF RECREATION BENEFITS

A, 1 DOCT

Primary benefits resulting from provision of recreation
facilities are intangible and are not subjeot to usual mathods of
peasurement. However, the need for comparison of reoreational values
with other values for use in water—control project planning makes it
fsoespary to translite the beneficial and adverse effecis of mich
projects on recreation Into menetary terms, insofar as poasible,

Primary benefiis frem recreation oconsist of the
welfare gains accruing to the consumers of recreation services,
the extent that these primary benefits of vater-control projects can
be measured, they consist of the value of any increase in the amount
of recrestional use expected as & result of the constructlion of
water-control projects. To provide a monetary meagurement of these
benefits, the values are expressed in terms of patimated or derived
yalues comparable to market values, since market prices are not avall-

able for a monetary evaluatlon of increases or decreases in reorea-
tional use.

personal
To

Tn addition to the primary benefits, other benefits may
arise from such supporting aotivities as hotels, camps and restaun-
rants, which provide goods or services to recreationiats, There is
some question, however, of the validity eand usefulness of figures
derived to estimate secondary benefits, The calculations in this
report, therefore, are limited to a determination of the monetary
equivalent of the 1rimary benefits attributable to the mroject.

No cutstanding or unique recreaticn values would be de-
stroyed by construction of the reservoir. Scenic values lost would

be more than compensated for by similar new values created by the
impoundment. :

Sinee the U, S. Fish and Wildlife Service is currently
making studies of the New Hope Reservolir, this report by the Natlonal
Park Service does not include evaluation of fishing and hunting re-
sources related to the project.

B. ANTICIPATED ANNUAL ATTENDANCE

Studies of New Hope Reservoir indicated that the "design-
1oad" or number of persons who may be expected to utilize the reser-~
voir area at one time for non-fishing, non-hunting recreation pursultas
on the average summer Sunday afternoon would be sbout 5,000. It is
further estimated that the total average attendance for such use
would be about 235,000 visitors annually (bagsed on 1950 population).

Present visitation at the impoundment site for non-fishing,
deductlion for




it has been made, The above figures are therefore considered as net
viesltation.

The above attendances are estimated in terms of total non-
fishing, non-hunting actlive recreation use at the entire reservoir
area with the mojeet in ful) operation and are predicated on the
assumption that adequate basic recreation facilitles will be provided
and attractively maintained. The estimated attendance does not in-
¢lude persons who will visit the area only because of the attractlon
slements of the dem during or {xmediately after the construction of
the project, since the measurement of benefits is intended to apply
to the average annual recreaiion use on a long-range pasis., Visits
attributable to the attraction elements of the dem and gight-seeing
made possible because of the building of gaenle drives or access
roads contribute significant recreation uses, but there are no gtand-
ards for measursment of such benefits.

C. RECREATION BEREFITS

In order to arrive at a monetary figure which may serve to
indieate possible annual recreation benefits, the estimated net av-—
erage annual attendance ia multiplied by $1,60, a derived market
vyalue for a day of reservoir recreation. The resultent figure of
$376,000 represents our judgement of the annual non-fishing, non-
hunting recreation benefits which may result from the roject
(235,000 x $1.60 = #376,000) ,

If more comprehsnsive recreation development materializes
at the reservoir than is visualized at present, in responge to well-
demonétrated need, additional beneflits may arise. '
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X. FURTHER STUDY AND PLANNING

The field investigation in connection with this report was
not of sufficient duration to permit detalled study. Additional and
more comprehensive field work should be accomplished with particular
thought being given to specific locations of potential development
sites. '

When further project data, including that of highway relo-
cations, are known, site planning and procese of adjustment can pro-
ceed on a firmer basis, The benefit of various related studies by
the State and the U. S. Fish and Wildlife Service report, when’ com-
pleted, will aleo facilitate future analysis and determinations of
recreation aspecta.

It is suggested that the Corps' recreation master plan be
a balanced comprehensive, flexible instrument consistent with other
pensficial uses of the region'a land and water resources and serving
to guide the course of development and control within the take-line,
and at the same time recognizing complementary development which may
be affected by other agencies or individuale on adjacent land.

In connection with master plan preparation, it 1ls suggested
that resesrch and study be made as to the possibilities of State or
local zoning and control which could be accomplished regarding the
appropriate recreational development and uee of the project.
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REPORT FROM U. S, FISH AND WIIDLIFE SERVICE
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UNITED STATES DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
CLARENCE F PAUTZKE, COMMISSIONER

A REPORT ON THE FISH AND WILDLIFE ASPECTS
OF THE

NEW HOPE RESERVOIR PROJECT
CAPE FEAR RIVER BASIN
NORTH CAROLINA
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UNITED STATES
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

BUREAU OF SPORT FISHERIES AND WILDLIFE
PEACHTREE-SEVENTH BUILDING
ATLANTA 23, GEORGIA

March 12, 1962

ADDRESS ONLY THE
REGIONAL DIRECTOR

CE-MA-cf (New Hope
Reservoir, N. C.)

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

Dear Sir:

SOUTHEAST REGION

(REGIDN 4)
NORTH CAROLINA
50UTH CAROLINA
GEORGIA
FLORIDA
KENTUCKY
TENMESSEE
ALABAMA
MISSISSIPPY
ARKANEAS
LOUISIANA
VIRGINIA
MARYLAND
PUERTD RICD
VIRGIN ISLANDS

Pursuant to the Fish and Wildlife Coordination Act (48 stat. k01, as
amended; 16 U.S.C. 661 et seq.), the Bureau of Sport Fisheries and
Wildlife, in cooperation with the North Carolina Wildlife Resources
Commission, has studied the fish and wildlife resources in the area
that would be influenced by the proposed plan for development of the
New Hope Reservoir, Haw River, Cape Fear River Basin, North Carclina.

The attached evaluation report presents the findings of our study.
Determination of the effects of the proposed project was based on

engineering data furnished by your office iIn November 1961.

Three basic assumptions were made by the Buresu in appraising +he proj-

ect effects.

These were: (1) that the project would be designed or

modified so as to discharge waters meeting the water quality standards
for a class "C" stream as defined by North Carolina codes, (2) that
vegetation retained in the reservoir under the timber-clearing plan
finally adopted would not adversely affect water gquality and would
permit full use of reservoir waters, and (3) that adequate access

would be provided and project lands and waters would be appropriately
zoned to provide for the recreational use of fish and wildlife Tesources.

The Bureau recognizes that some changes in the present project plans

would be needed.

Specifically, the Bureau pelieves that modification

of project design to include miltiple-level discharge features would be
necessary to provide for water quality control in keeping with one of

the purposes for project construction.

clearing may require revision in the interests of public safety
reservoir water gquality.

tunity of more than local significance.

tion, is estimated to be $133,500.
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Further, the plan for reservoir

and

The Pureau finds that the proposed project would provide fishing oppor-

The average annual recreaticnal
value of the fishery, created incidental to project construction and opera-
n addition, the project would
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redistribute fishing pressure in the downstream area as seasonal fish
concentrations cccurred in the tailrace. Construction and operation of
the project would adversely affect wildlife habitat snd result in an R
average annual loss of hunting opportunity--estimated to be 27,300
man-4days.

While the wildlife habitat lost could not be replaced in kind, the loss
of recreational use of wildlife resources could be partially compensated
by specific development and management of portions of the project lands
and waters. About 10,000 acres of 1and would be required for wildlife
management. With the exception of the areas proposed for subimpoundment
development for waterfowl, shown on plate 2, management would be directed
toward increasing the productivity of forest and farm game animals. De-
tailed studies to determine the specific location of lands and the meas-
ures for wildlife management would be undertaken concurrently with studies
by the Corps of Engineers following project suthorization. The Bureau
velieves that the cost of specific development to partially replace

wildlife losses should be funded as a project coSt.

Licensing of project lands and developments to the North Caerolina Wildlife
Resources Commission should give that agency the right to manage all asso-
ciated resources, reserving to the Corps the right to use those lands as
may be necessary to fulfill the authorized project purposes.

The Bureau of Sport Fisheries and Wildlife, therefore, recommends:

1. That public'access facilities, as‘provided for by the Flood
Control Act of 1944 (P. L. 534-78th Congress), as emended,
jnclude an access site, with appurtenances, t0 the tailwater.

2, That appropriate consideration be given to the development of a
reservoir zoning plan in connection with overall planning for the '
reservoir to insure that certain areas (or certain periods) will
be availeble for fishing, hunting, and other wildlife purpcses
without conflicting use for general recreation; such reservoir
zoning plan to be developed cooperatively by the Corps of Engineers,
the Burveau of Sport Fisheries and Wildlife, and the North Carolina .
Wildlife Resources Commission. '

3. That project plans be modified to provide multiple level discharge
facilities through which reservoir water of the quality required
to meintain the streams water quality standards at class "C"
could be released at all times.

%Y. That project-occasioned 1loss of wildlife resources be mitigated Ty
the development and management of about 10,000 acres, essentially
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as shown on plate 2 of the attached report; such lands to be
initially developed at project cost and licensed to the North
Carclina Wildlife Resources Commission in accordance with a
General Plan for wildlife management &s provided in section 3
of the Fish and Wildlife Coordination Act.

5. That the report of the District Engineer recognize the need
for additicnal studies of the fish and wildlife resources and
that such reasonable modirficatlion may be made in project
constructicn and operation as may be agreed upon by the Corps
of Engineers for the conservation and develcpment of fish and
wildlife resources.

This report has been reviewed by the North Carolina Wildlife Resources
Commissicn and a copy of thelr letter of comment with a copy of the
resolution adepted by that Commission is attached. The Commission
endorses the recommendations presented in the report should New Hope
regservoir construction be approved by the Congress. Thelr lefter
further emphasizes certain items in the Bureau's report and sets

forth conditions under which the Commission will undertake manage-
ment of project lands as a measure to mitigate losses in hunting
opporcunities.

Sincerely yours,

’é
Walter A. Gresh
Regional Director
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UNITED STATES DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE
REGION 4
ATLANTA, GECRGIA

AN EVALUATION REPORY
' oF
FISH AND WILDLIFE RESOURCES
IN RELATIOR TC PROPOSED DEVELOPMENT
OF
NEW HOPE RESERVOIR, HAW RIVER
NORTH CAROLINA

Planning Agency . Corps of Engineers, United States ATy

gource of Engineering Data District Engineer, Wilmington, N. C.

Report Prepared December 1961

Branch of River Basin Studies
Raleigh, North Carolina

194 .




ki b

e iy b o S WA A

T

R |

-1
{E.
|

INTRODUCTION

1. ™Thig report describes the effects which the proposed New Hope
Reservoir, Cape Fear River Basin, North Carolina, would have upon fish
and wildlife resgources. T~ has been prepared by the Burezau of Sport
Fisheries and Wildlife in cooperation with the North Carolina Wild-

1ife Rescurces Commission and the United States Army Corps of Engineers,
Wilmington District, pursuant to the provisions of the Fish and Wildlife

Coordination Act {48 Stat. 401, as amended; 16 U.S.C. 661 et sea.).

o, The District Engineer was directed to review the reports on Cape
Fear River éﬁsin, Norih Caroline, pursuant to a resolution by the House
of Representatives, Committee on Flood control, adopted May 2, 1946, and
prepare a survey report. Tae scope of the Corps' report considers basin-
wide needs for flood protection, municipal and industrial water supply,
pellution abatement, irrigation and recreztion. Development of the New

Hepe project is given primary consideration.

DESCRIPTION OF THE AREA
3. .The Cepe Fear River Basin hes & drainage area of about 2,570 square
miles arnd lies entirely in North Cerolina. About ore-third of the basin
1ies in the Piedmont Plateau, & region of rolling hills and deeply eroded

1/
valleys ranging in elevation from 300 feew +o 1,000 feet, and extends

1/ All elevations in this report are in feet and refer to mean sea 1evel
datum.




from the Appalachian Mountains eastward to the fall line. The remainder
of the basin is in the Coastal Plain, & relatively flat and featureless
area rising in & series of terraces from sea level to an elevation of

300 feet at the fall line.

%Y., The Cape Fear River is formed by the confluence of the Deep and Haw
Rivers in Chatham County, North Carolina. It flows southeastward 198
miles and empties into the Atlantic Ocean 28 miles dewnstreanm from
Wilmington. In the Piedmont, the river consists of falls, rapids, and
pools. Channel capecities are relatively greater than they are downi-
stream and flood plains are narrower. Downstream from the fall line,
the slope of the river flattegs. Channel capacities are sufficient to
carry only small freshets and as a result the relatively wide flood
plains are frequently inundated. An existing federal project provides
for navigation to Feyetteville, North Cerclina, by means of three locks
and dems. Tidal range of the river extends 1O Lock #1 Dam{ at river

mile 67, a distance of 39 miles upstream from Wilmington.

5. Haw River, a headwater tributary, which drains about 1,670 square
miles, rises in Forsyfh County and flows northeastward for a short
distance, then southeastward for the remainder of its 90 mile length.
T+ riges at an elevation of about 1,000 feet and joins Deep River to

form Cape Fear River. The stream gradient is very steep near its mouth.
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£. Wew Hope River is +the lergest of a number of tributaries to Hew
River. It rises et an elevaticn of gbout 500 feet in central Orange
County ard flows eastward and then southward to the Haw River at Mile
3.3. New Hope River, in Orange County, is typical of Piedmont streams
having a relatively steep gradient and narrow valley. The stream and
its main tribusaries in Durham County are somewhat unigue in the Piedmont
by virtue of the broad, flat flood pleins. Above the first and second
bottoms of +the valleys, however, clevations rise rather abruptly. From
j4s enmtrance into this county, the river flows FY miles to its mouth

erd has a fall of only 100 feet.

7. The Cape Fear River Basin, the location of New Hope damsite and the

flcod plain areas are shown in plate 1.

DESCRIPIION OF THE PROJECT
8. The New Hope damsite is located on Haw River at mile 3, near Moncure,
North Carolina, and immediately below the mouth cf New HoPeiRiver. The
dzmsite is in Chathém County, but fhe proposed reservolr Would‘extend
into Wake, Durham, and Orange counties immdating 6 miles of Haw River
and 28 miles of New Hope River. The New Hope Reservoir would be 2
multiple~purpose project providing storage for flood control, water-

gquality control by low-flow regulation, recreation, and other purpcses.
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9, The reservolr waters would be impounded by a concrete and earth dam
with an overall length of 1,220 feet and maximum height of 101 feet

above streambzd elevation. The spillway, with a crest elevation of

205 feet, would be consrolled by tainter gates. A conduit 6 feet in
diameter would b2 consiructed through the spillway section to discharge
normal stream flows. Consideraticn is being given to future installa-
+ion of a hydroslectric power unit in the event that it becomes econo-=
micalily feaszible o genaracs power with +the waters released 1o supplement

low flows downstrsem. Pertinent ergineering data are shown in table 1.

10. The reservoir would inundate about 30,000 acres of lend at elevaticn
2ho feet, and would have & storage capacity of 660,000 acre-feet. Waters
stored in the flood pocl would be released as rapidly as downstream condi-
tions permit. The low-flow augmentation pool wowld have & surface arcsa
of 9,400 acres at elevation 212 feet. Water would be released from this
pool to maintain a minimum downssream flow of 600 cubic feet per second
measured at the Lillington, Forth Carolina, g&ge. The sediment pool
would heve & surface area of 4,300 acres &t elevation 20C feet. This

permanent pool would have an ipitisl meximum depth of about L5 feet.

11. The 30,000 acrzs of 1land intndeted at maximum £1ocd control pool
elevation plus zn allowance for "blocking out" would be purchased in fee
title. It is planned o clear only +rage reservoir lands lying between

elevations 138 znd 213 fesv.
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12. Most of the affected lands and waters upstream from the damsite are :
in the New Hope River drainage. Only e small portion of the ares lies
along the Haw River proper. About 87 percent of the reservolr site at
elevation 240 feet is in woodlands, with mixed hardwoods in the first
and second stream bottoms. Hardwoods mixed with cedar, loblolly pine,
and shortleaf pines occur on the higher elevations. Agriculture within
the ares 1s predominantly general farming with smell grains, COIn,

cotton, tobbaco, and pasture grasses veing the main crops.

13. The downstream area which would be affected by the proposed project
is congidered to be the area inundated by the 1945 flood, & total of
219,100 acres. For purposes of evaluating project effects the down-

stream area has been divided into three reaches (plate 1).

1. Reach #L extends from the lower Pender County line upstream to the
lower boundary of Cumberland County and contains 123,500 acres of which
77,710 acres are vooded. The river attains flood stage at an average
interval of O.lleear (6 times per year). Within this reach of fhe Cape
Fear River there are three dams with navigation locks, operated 5y the
Corpé of Engineers, which provide an 8-foot navigable channel upstrean
to Fayetteville. The dams are equipped with fish ladders, which are

helieved to be inoperable.

15. Reach #2 lies entirely within Cumberland County and contains 56,500

acres of which 30,500 acres are wooded. The river attains flood stage at

an average interval of 0.26 year (3.8 times per year).
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16. Reach #3 extends from the upper boundary of Cumberland County to the
proposed damsite, and contains 39,100 acres of which 23,380 are wooded.
The river attains flood stage at an average interval of Q.40 year (2.5
times per year). 3Buckhorn Dam and Reservoir, a Caroline Power eand Light
Company run-of-the-river development providing water for both hydro and
steam power generatlon, ig located at river mile 163. The 20-foot-high
dam impounds within stream banks, Deep and Haw Rivers. The reservolr

backwater extends up Haw River almost to the New Hope damsite.

EFFECTS OF THE PROJECT'
17. The probable effects of the proposed New Hope Reservoir on fish and
wildlife resources have been @gtermined by comparing the humen utilization
of these resources expected to occour without the project and that expected
to occur with the project in operation. tman utilization based on the
productive capapility of the site and éxpressed as fisherman-dsays and
hunter-days, 1is estimated under both conditions as an aversge annual. amount

expected to occur OVer a 50-year period of analysis.

18. Mcnetary evaluaticns of £1sh and wildlife resources &re hased on the
"Report of the Panel on Recreational Values on A Proposed Interim Schedule
0f Values for Recreaticnal Aspects of Fish and Wildlife,” approved.by the
Subcommittee on Evaluation gtandards and the Inter-Agency Committee on

Water Resources in Cctober, 1960, The monetary values derived do not

encompass all recreational values of fish and wildlife but represent a
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judgment estimate of net values of the recreational aspects of fishing and
hunting. This procedure is used %o evaluate benefits which accrue to fisgh
end wildlife as a result of construction of the proposed project. If the
proposed project results in losses to fish and wildlife, measures for
preventing or mitigating such losses are determined and reccommended for

inclusion in project plans.

19. Waters cornsidered in the analyses of fishery rescurces are the segments
of the Haw end New Hope Rivers and their major tributaries within the maxi-
mum flecod control pocl. In addition, the possiﬁle effects of the proposed
project on the fishery resocurces downstream from the damsite as far as

Fayetteville, sbout 58 stream miles, are discussed.

20. The segments of Haw and New Hope Rivers within the proposed reservoir

have been clessified as Class C by the State of North Carolina. Class C

water may be defined as being suitable for fish and wildilfe propagation-

and for other uses requlrlng waters of lower gquality. Quallty standards

+hat apply to Class C streams within the reservoir area specify that the

pH shall generally range between 6.0 and 8.5; that there shall be not less
than h.O‘parts per million of dissolved oxygen; and thet solids, sludge
deposits, toxic and other wastes, and heated 1iquids, alone or in combina-
tion, shall not be introcduced in guentities sufficient to render the receiv-.
ing waters unsafe or unsuitable for fich and wildlife or adversely affect

their paletabiliiy.
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2l. The segment of Cape Fear River as far downstream as Fayetteville
has been classified as Class A-IT. Waters so classified may be defined
25 being suitable, subject to complete approved trestment, for drinking
water supply and culinary or food-processing purposes, znd any other
best usage requiring waters of lower quality. The guality standards

for Class A-IT waters specify pH and minimum quantities of dissolved
oxygen identical to that required in Class C water. Additicnally, cnly
those gquantities of solids, odor-producing substences, toxic or other
wastes, or heated liquids, may te introduced into receiving waters which
will, with epproved treatment, render the waters not unsuitable for any

hest usage established for this class.

22, The evaluation of fishery rescurces presented in this report assimes
trat under the final plan of construction and operation the above described
water quality would be maintained or improved for the reproducticn and
growth of aguatic corganisms during the period of analysis. It is further
assumed that under the f{ipal clearing plan, vegetation reteined in the
reserv;ir below the clearing line would not advérsely affect water cuality

and recreational use in the reservoir.

23. In evaluating wildlife resources the land area that would be effected
by construction of the proposed reservoir has been considered. The area
comprises 30,00C acres within the maximum flcod contrel pool and 219,100

acres in the downstream flood plain. The extent of the downstrean area

- 203




is shown in plate 1. The average ennual land use pattern within the

reservolr site without and with the project is shown in table 2.

Fishery Resources Without the Project

2k, Current utilization of the fishery resources of the Haw and New
Hope Rivers ard their tributaries within the proposed resefvoir area
is generally low. Mngling is restricted by a lack of access roints,
rarticularly to New Hope River. Most angling is done from stream banks

nzar highway crossings.

25, Upstrean from New Hope damsite fish'taken by englers include large-
mouth bass, crappie, biuegills and cther sunfishes, carp, bowfin, suckers,
end pickerels, with catfish predominating the catch. Probably the most
successiul fishery for individual fishermen ig the gigging of suckers
during the spring spawning runs in tributary streams. During the period
of analysis, the average annusl fiéhenman‘utilization of the stream

segments within the reservoir site is estimated to be B,BOQ man-days.

26. Downstresm from New Hope demsite to the vicinity of Fayetteville,
current‘utilization cf the fishery rescurce in Cape Fear River varies
from low to high; the high utilization taking place in the viecinity of
dems and better access rpoints. Anglers take catfishes, largemouth bass,

bluegills and other sunfishes, crappie, yellow perch, and carp. Historically,
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5triped pass and American shad were taken 1in this reach of the Cape Fear
iver. 1f efforts to improve fish passage fecilities at the dams down-
stream from Fayetteville materizlize, striped pass aend American ghad may

%nce again be taken jp +his reach of the river. 1In addition to angling,

I
bow nets are used from bank platforms 1o take suckeTs during the spring

a

spawning Tun. Suckers also are taken by use of gill nets during the

Lo

;pring in & short segment of the river imediately downstream from Buck-

»

horn Dam. Here, suckers concentrate during high filoWs znd beccme +rapped

in numerocus pools when flows are totally diverted arcund this segment of
gtream through the DOWEr plant. Buckhorn Lake and +phe reach of Haw River
cownstream from the Hew Hope damsite are highly utilized by anglers from

the larger surrounding cities.

i Fishery Resources Wwith the Project

27. Construction of the proposed project would replace the existing stream
if?she:y sbove the damsite with a reservoir fisﬁgry.r The reservoir fishery
:wguld be composed of species of warm-water game and rough fish now present
jin fhe streams and would exhibit a pattern of development similar to that

found in other warn-water reservoirs in the region. With initial impound-

ment, the fisnh population would expsend more rapidiy than figherman utiliza-
tion and angler snCCess would be excellent. As fishermen utilizaticn increased

in later years, average angler SUCCESS would be moderated.

o8, The low-flow augmentation pool, at elevation 212 feet, would have &
surface arez of 9,400 acres. Apout 48 percent of the reservoir would be

in the “productive zore', having a depth of 10 feet or less. During the

period of analysis, 14 is estimated that average annual fisherman;u{ilization

e
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of the reservoir weuld be 142,300 man-days, having a recreational value of

$1k2,300.

29. Construction of the project would not appreciably change total fishing
pressure downstream, but it would redistribute part of the fishermen use,
Large numbers of fish would congregate seasonelly in the tailrace and atternd-
ant utilization would be high. Because of the altered pattern of stream flows,g
sultable conditions for the specialized spring sucker fishery below Buckhorn é
Dam would be reduced or eliminzted. The normal alternating pattern of shor:
duration high flows which attract the suckers to éhe dam, followed by periods
during which the normal flows are diverted through the power plant and suckersg
are trapped in pools, would be changed. It is expected that operation of the
project for the control and subsequent release of flood waters would resulz

in prolonged periods of near bank-full flows downstream from Buckhorn Dam
during the sucker spawning pericd. However, there would not be a reduction
of the sucker population; and it is assumed the ingenuity of fishermen would
be equal to the task of finding other means to harvest these fish. Some benefit
would result from the regulated increase of low flows. The stream habitat,
though not measurably inereased in size, would be stabilized during the

ceritical low-flow pericd.

320. In summary, project development would result in an estimated average snnual
loss in stream fishing of 8,800 mén-days and en average annual gain in reservolr
fishing of 142,300 man-days having a recreational value of $142,300. Estimated
annual utilization without the project and estimated annual utilization and

recreational value of the Tishery with the project are shown in table 2.

,
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Wildlife Rescurces Without the Project

31. Whitetail deer (in flood zone Reaches 1 and 2), turkey, cottontail

and swamp rabbits, gray squirrel, foxes, racocn, opposum and bcbwhite

. quail are the most common resident game animals. Within the periecd of

otoe s e A

analysis, it is expected that deer will become established in Reach 3 of
the flecod zone and in the reservoir area and contribute significantly to
the wildlife harvest. Black bear are present in Reach 1 of the flood
zone. Fur animals include mink, muskrat, weasel, and ctter. Woodcock,
mouwrning dove, and woodduck commonly nest and winter in the area. Seversl
species of waterfowl wtilize the project area in considerable mumbers

during the migration and winter seasons.

32. Wildlife rescurces of the 30,000 acres of land considered in the
reservoir area would support an estimated average znnual use of 27,800
men-days of hunting during the period of analysis. In the three down-

stream reaches, the average annual use is estimated to be 217,500 man-daye.

Wildlife Rescurces With the Project

33. Construction and operation of the project would affect wildlife
resources on 30,000 acres of land in the reservolr area. About 9,MOO
acres of habitat would be destroyed by permanent flooding and wildlife
productivity on the remaining area would be reduced by periedic inundation.

Of the 20,600 acres of intermittently flooded lands, about one-half would
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be adjacent to the main body of permanent water and would have potential
for development for recreational uses other than hunting. Wildlife pro-
ductivity snd utilization would be greatly reduced on these areas. About
one-half of the intermittently flooded lands would be located in the
tributary stream valleys and have potential for development as wildlife
management areas. Without specific management for wildlife and consider-
ing the plan of the Corps of Engineers ﬁot to clear lands above elevation
213 feet, wildlife productivity for most species in these areas would
continue at sbout the same level as would o;cur without the project.

Loss of the protective cover afforded by the large central block of wood-
lend coupled with the project-occasioned increase in humen activity would

reduce the carrying capacity of the remaining lands for deer znd turkey.

34, With the project in operation, the frequency and extent of f{looding
would be reduced in the downstream flood plain and make possible the
con%ersion of zbout 19,000 acres of woodland 1o agricultural uses. This
would reduce waterfowl habitat. More intensive use of remaining wood-
lands, both for grazing and forest management, would adveréely affect i
productivity of forest game species, however, the area would be more
suitable for certain species of farm game. The overall effect of the

project would be a reduction in total wildlife populations with a corres-

ponding reduction in hunting opportunity.
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39. The project area supports fur anime]l populations of moderate velue.
Hebitat conditions would be altered by project comstruction and operation
and corresponding changes would occur in the populations of the several
species of fur animals. This would result in a species ccmposition differ-
ing from that expected without the project. The over-all value of this

resource 1s expected to remain the same.

36. With the project in operation, the 20,600 acres of reservoir land
between elevations 212 and 240 would support an estimated average annual
hunter use of 12,000 man-days. The three reaches of the downstream flood
zone would support zm estimated average annual use of 206,000 man-days.

The

Y]

verage annual loss of hunting opportunity attributable to the project

£

is 27,300 man-days. Annual utilization without the project and with the

project ig shown in Tables 4 and 5.

DISCUSSION AND CONCLUSIONS
37. The proposed New ﬁope Reservoir with management and adequate public
access would in great measure sétisfy the need for more fishing copporiuniity
for this section of‘North Carolina. Project development would stabilize
dovnstream flows over a distance of about 58 miles and provide minor
benefiis to the fishery resources of the Cape Fear River to the head of

the pool maintained by Lock 3 Dam in the vicinityﬂbf Fayetteville.
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38, Tealization of the recreational potential of fish and wildlife
resources of the project area would require adequate public access Ter
hunting_and fishing. This conditicn was assumed in estimating the
impact of pfoject development on fish and wildlife resources and in

evaluating changes in hunting and fishing opportunities.

35. Although the completed project would be expected to benefit the
+otal downsiream fishery in only a minor way there would be sezsons
when Tish would concentrate inm the tailwater area. D0 that this re-
source could be adequately utilized, a public access facility, includ-
ing parking space and beat launching ramp, should be provided to the

teilwater dovnstream from New Hope Dem.

L0, The analysis and evaluatiocn of the probable effects of the propesed
vroject on fish and wiidlife resources has been based on engineering data
supplied by your office. It has been agsumed that project downstream
flows would be of quality sufficient +o fulfill stream classification
requirements designated by the State Stream Sanitation Commigsion;

namely (lass C for that portion of Esw River downstream from the preposed
dam and Class A-IT for the Cape Fear River from the junction of Haw and

Deep Rivers downsiream to Fayetteville.

41, One of the purposes of the project would be low-Tlow augmentation

during periods of low natural munoff. In essence, the aim of low-flow
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augmentaticn would be to better water quality by means of increased flow.
We have doubts that water of a quality sufficient to fulfill downstream
rlassification requirements could be discharged at all times through a
single level sluice with top of intake at elevation 172 feet. In this
regard, it is noted that the report prepared by the Public Health Service
in May 1959 and revised in March 1961, attributes benefits to increased
low flows on the assumption that the discharges would emanate from eleva-

tion 190 feet.

42. It is assumed that there were valid reasons, other than .cost, for
locating the sluice relatively deep in the reservoir. Such reasons could
include the removal of silt and the release of low quality water during
zimes high natural flows are being released over the spillway. A greater
degree of reservoir fishery management, especially rough fish control,
could be achieved if during infrequent years the reserveir could be drawn
to a low level. Therefore, it is suggested that project plans be modified

<0 include multi-level discharge features.

43, The evaluation of the reservoir fishery assumed that under the
final reservoir clearing plan, vegetation retained in the reservoir
would not adversely affect water gquality or recreational use of the
reservoir. However, we have doubts that water quality and recreaticnal
use would be unaffected if vegetation were retained to elevazion 198
feet, as presently planned. During infrequent years, maximum draw-off

of the low flow regulaticn pool would reduce the reservoir level




to elevation 200 feet, only two feet above the clearing line elevetiocn.
The combination of low inflow %o éhe reservoir, high water temperature,
{incressed rete of decomposition of the shallowly inundsted vegetation,
and crowding of fish could create an OXygen deficient condition possibly
resulting in fish kills. Also, shallow water depth over brush and tree
tops could create nuisance conditions for fishermen and those pursuing

other water associated recreation, particularly in the vicinity of public

access sites and recreational developments.

44, The meintenance of high wtilization of the reservoir fishery would
be contingent on the establishment of a zoning plan for reservolr use.
The placing of speed limits or the exclusion of speed boats and water
skiers from shallow coves and relatively narrow tributary embayments
would help realize maximum utilization of the Tishery and provide safer

recrestion for both fishermen and those pursuing other forms of recreation.

L5, Construction of the project would directly eliminate 9,400 acres of
excellent quality wildliife habitat.- In addition, the project ﬁould loﬁer
the carrying capacity of the remainder of the reservolr lands for some
species, notably deer and turkey. 1In the downstream flood zone, the
project would encourage intensified use of agricultural and forest lands

and other development. These shifts in land use would be detrimental 0

212




forest game and there 1is no indication that the increase in agricultural

lends would result in an increase in utilization of farm game.

L6, Tt is concluded that the megnitude of project-occasioned losses in
wildiife resources and hunting opportunities would be sufficiently im-
portant that they should be mitigated. The 20,600 acres of land in the
flood gtorage pool which would be acquired in fee offer opportunities

for mitigation of wildlife losses.

47. The several large finger-like segments of the flood storage pocl
lands lying in the tributary stream valleys could be déveloped and
mznaged for forest game and wa£érfowl. In general, these laends are shown
in plate 2, end would have a combined area of about 10,000 acres. That
portien of the fleood storage pool lands edjacent to the mein hody of the
reservoir would have potential for recreational development that woutd

be incompatible with wildlife management.

48&. The major porticn of the lands proposed for-wildlife management

comprise forest game hebitat. Emphasis would be placed on management
techniques designed to improve the productive capability of the woodland
to support increased numbers of turkey, deer, and sguirrel. All forest
game species, however, would be expected to respond favorsbly. Agricul-
tural lands would be managed primarily for farm game animals, particularly

quail end doves.
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b, Within the areas suggested as desirable for mitigation of wildlife
losses there are a few sites topographically suitable for the develop-
ment of "greenitree" subimpoundments for waterfowl management. The sub-
impoundments would pond water shallowly over extensive wocded bottomlands
during the period November to February. The ghallow flocding of grain
crops planted each summer in small openings and mast would attract and
supply food for a substantial number of waterfowl. In general, the
proposed subimpoundments would be located between elevations 225 and

240; thus they would be at or above the five;year flood frequency level.

loss of flood storage could be remedied'bﬁ temporarily lewering the level

of the reservoir by less than one foot. It seems probable that the utili-
zation of raised, relobated, or possibly abandoned roads as dikes would
make possible the development of subimpoundments at much less cost than
that of constructing separate structures. The general locations of

suitable sites for subimpoundments are shown in plate 2.

50. In order to determine the actual areas sultable for wildlife menage-
ment to mitigate wildlife resource losses, it would be necessary to conduct
sdditional detailed studies. These studies would be made by the Bureau of
Sport Fisheries and Wildlife and the North Carclina Wildlife Resources
Commission in conjunction with detailed design studies after the project

is authorized for construction.
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51. Ideally, to develop and manege an area to achieve the highest carry-
ing capecity for wildlife the lands should be held in ownership by the
managing agency. Management to achieve a high carrying capacity involves
more than the enforcement of geme protection laws and the planting of
game foods. It must also include managemen®t and utilization of all asso-
ciated resources. Therefore, on all lends licensed to the North Carclina
Wildlife Resources Commission that agency should have complete contrel of
all resources on and utilization of those lands except for those rights
retained by the construction agency necessary to fulfill the authorized

purposes of the project.

52, In sumary, it is concluded that construction and operation of the
proposed New Hope Reservolr project would substantially increase sport
fishing opportunity. It is also ccncluded that project-cccasioned losses
of wildlife resources and hunting opportunity within the reservolr area

and the downstreszm flood zone would be significant. Means by which fishery
benefits could be maintained or increased and wildlife losses mitigated

have been determined and discussed.
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TABLE 1
NEW HOPE RESERVOIR
PERTINENT ENCINEERING DATA
Damsite

Sitream Miles above Wilmington
Drainage Area (square miles)

Streem Flows (cubic feet per second)

Meximum of record (estimated)

Aversge ennual (estimated)

Minirmm monthly (estimated)

Average minimum (estimated)

Proposed regulated minimum at Lillington

Flevations (feet avove mean sea level)

Top of dam

Veximum pool (spillway design flood)
Standard project flood pool (surcharge)
Maximum flood-storage pool
Tee-taking line

Clearing plan - upper line

Low-flow augmentation pool

Spillway crest

Sediment pool

Clearing plan - lower line

Top of intake (&' diameter)

Stream bed

Areas (acres)
Mesrimuz pool (spillway design flood)

Meximum flood-storage pocl
Areas to be acquired in:

fee (includes 3,000 for "blocking out")}

egsenment
Low-flow sugmentation pool
Sedixert pocl

Storage (zcre-feet)
Maximum flocd storage pool

Low-flow augmentation pool
Sediment pool

216

173
1,690

99,000
1,580

Loo
600

255
250
245
2ko
2ko
213
212
205
200
158
172
15k

39,200
30,000

33,000
2,000
9, 400
4,300

541,000
72,100
47,000




TABLE 2

AVERAGE ANNUAL FISHERY UTILIZATICN AND VALUES

NEW HCPE RESERVOIR

Without the Prolect

wWith the Project

Stream Average Regerveolir Average Recreational
Area Annual Annual Value
Use Use
Ttem {Acres) (Men-Days) (Acres) (Man-Days) (%)
Haw River 172 4,800
New Hope
River 128 3,400
Tributaries 29 6C0
Reservoir 9,400 142,300 142,300
142,300 142,300




TABLE 3

AVERAGE ANNUAL LAND USE OF MAXIMUM FLOOD STORAGE POOL

NEW HOPE RESERVCIR

Without the Project

With the Project

e,
el

Land Use Acres Acres
Cleared Land 3,500 4,000
Wooded Land 26,000 16,100
Water 300 9,400
Miscellaneocus 200 500

TOTAL 30,000 30,000
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TABLE 4
AVERAGE ANNUAL HUNTER UTILIZATION

NEW HOPE RESERVOIR, N.C.

Without the Project

With the Project

219

Wildlife Man-day Use Man-day Use
Big Game
Deer, Turkey 10,460 2,450
omall Ganme
Mammal s 14,970 7,780
Birds - 1,860 1,260
Waterfowl 500 500
TOTAL 27,790 11,990
TOTAL ROUNDED 27,800 12,000

. e
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M. Walter A. Gresh, Regional Director
Bureau of Sport Fisheries and Wildlife
U. 3. FiskL and Wildlife Service
Peachtree-Seventk Building

Atlanta 23, Georgia

Dear Mr. Gresh: i

This will acknowledgze receipt of the draft copy of your evaluation report on
the New Hope Reservoir project, Cape Fear River Basin, N. C., furnished with Mr.
Smith's letter of February 6, 1962,

We have reviewed tiae report and its recommendatiocns were considered by the
Wildlife Resources Commission on March 5, 1962. The Commission felt that it could
not properly assess whether the over-all vurpeses and goals of the Commission
would be served best by one major reservoir or numerous small reservoirs. The
Coumission did, however, endorse the recommendstions contained in the report which
would insure adeguate protecticn to fish and wildlife and call for mitigaticn of
project-occasioned losses to the wildlife resources in the basin, should the New
BEope Reserveir construction be approved by Congress. A copy of the resolution
adcpted by the Commission is enclosed.

Thke evaluation report is based on the findings of studies jointly conducted by
the Bureau of Sport Fisheries and Wildlife and the Nerth Carolina Wildlife Resources i
Commission. e believe that some of its aspects should be further emphasized, :

The New Hope Reservoir, if constructed, would provide fishing opportunity :
nezeded in this region of our State, but the maintenance of a fishery of sufficiently i
high quality to sustain the utilization estimated in this repert would require ;
aore than token management by our Coazmission,

It may be anticipated that the water provided from the "aminimum flow regulaticn
peol™ would necessarily be drawn off at the very top of the 'conservation pool" in
order to mainitain the dewnstream water quality standards prescribed for the river P

: by the Horth Carclina State Stream Sanitation Committee. In additican, a very low—
% level cutlet would be desirable so that, in infrequent years, the impounded water
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could be reduced to a ainimum to provide for the possibdle nece-sity of cheudcal
reclaration »f the meservoir fishery.

ie are concerned about the propesed clearing plan which provides for the
retention of vegetation below elevation 198 feet, and only 2 feet below the top of
the "conservation pool.' The eventual decempesition of tuis vegetation may crecte
an oxygen deficiency resulting in a deterioration of water quality detrimental to
the fishery resources in the reserveir znd the downstrean area. Additicnally, as
adwinistrator of the Horth Carolina Boating Safety ict, I an concerned about the
safe conduct of all boating activities. It appears that water skiers, in particular,
might face hazardous conditions during the years when the '"minimua flow regulation
pool™ would be lowered teo elevation 200 feet,

The development of this project would occasion a significant loss of hunting
spportunity in the reservoir area and in the downstreas flcod zone, In che event
that this project is authorized for comstructien, we urge that the lost hunting
oprertunity be mitigated.

The study indicates that adeguate mitigation of lost nunting cppertunity would
require intersive management for forest gaue, farm gane, and migratory waterfowl on
a substantial portion of Lhe project lands. Hanageuent of the forest lands would
be dirested primarily toward increasing the populeations of turicey, deer, and
squirrel. Agricultural lands would be managed for fare game, The managenment of
sigratory waterfowl would necesszitate project developasnt of structures to control
skallow ponding during the migration and winter seascns. The location of lands
suitable fer wildlife manageaent and sub-iwpoundment developnent is described and
zenerally located in the regort. Detalled studies to delineate specific areas
suitable for intensive wildlife management and sub-impcundaent development would be
mace after the project is authorized for construction,

On the condition that the timber resource within the project toundaries shall
te aszigned to the Wildlife JAesources Commission to help finance the necessary
nanagement program, the North Carclina Wildlife lesources Commission would desire a
license to the reservoir area lands and developments sufficient to mitigate project-
occasioned losses to the wildlife rescurces in the reservolr and in the downstream
flood zone. The Commissicn would assume responsibility for executing a suitable
plan of fish and wildlife management.

We realize that the comstruction and location of outlet pipes in the reservoir
dam, the extent of timber clearing, and the constructicn of low-level sub-
inzoundments in the headwater reaches cf the reservoir area are details which may be
resolved and adjusted in final construction plans.

We shall be pleased to cooperate in a detailed study at such time as the
project is authcorized for comsiruction,

Aially and sincerely,

VI a

Clyde P. Patton
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