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PREFACE

A symposium on Water Resources Programs in Virginia was
held at the William Byrd Motor Hotel, Richmond, Virginia, on
October 6 and 7. The purpose was to bring together representa-
tives from various agencies, commissions, and citizen groups
who are actively involved in the planning and executing of
water-related activities in the state, It is hoped that with
more detailed information regarding the thinking and planning
being done in the various private and governmental organiza-
tions, better coordinated objectives can be attained, duplica-

tion of effort can be minimized, and freer interchange of ideas

fostered, resulting in a better utilization of one of the State's

most valuable resources -~ - -~ WATER.,

The papers herein were those presented at the Symposium.
In addition reports by the Division of Mineral Resources and
by the U, S. Army Corps of Engineers, Nashville District, are

included.

William R, Walker, Director
Water Resources Research Center

Virginia Polytechnic Institute

Blacksburg, Virginia
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WELCOME
by
W. B, Harrison, Dean
Research Division
Virginia Polytechnic Institute
It is a pleasure to have this opportunity to represent Vir-

ginia Polytechnic Institute today and to extend to you a few
words of welcome., In my preparation for these remarks, I found
that there is an abundance of information related to water re-
sources, In particular, I wish to bring to your attention an
article which appeared in the July issue of International Sci-

ence and Technology. I found it to be quite comprehensive and

very readable as it describes the various kinds of the water
resources problems which are faced in different parts of the
United States. To my amazement, I even found a serious article
about the national water problems in a recent issue of a popu-
lar "man's" magazine. Thus, the questions which we are to en-~
counter today are timely, and they are questions which are wide-
ly recognized as being both serious and important to our national
well-being,

There are some who take the view that there is really no
water problem in the sense that there is certainly plenty of
water to provide for our needs. Undoubtedly, this is a view-
point we would have if we were to look at the surface of the
earth from some distant place such as the view seen by the as-
tronauts., Ve know there is a tremendous volume of water on the
earth, some 97 per cent of which is in the ocean. Nevertheless,
there are problems of serious magnitude relating primarily to
both quality and distribution of our water resources,

One type of problem is typified by the greater New York
area and the greater Los Angeles area in which there are vast

requirements for fresh water related to the large population




density. Still other problems are typified by regions in the
Southwest, such as Arizona, in which sub-surface water is be-
ing used to irrigate the soil, but in the evaporative process,
the soil is becoming contaminated with the dissolved salts re-
maining as solids, An associated problem is that the water
table is being lowered in a fashion deemed by many to be prac-
tically irreversible, In fact, the water table has dropped so
low in some areas that it is no longer economic to pump water
to the surface for irrigation.

A variety of local problems relate to water pollution, not
only with respect to addition of chemicals or various waste
products to the water, but also with respect to the addition of
heat which certainly alters the biological and chemical process-
es which are constantly taking place within the water,

Certain problems which take a long time to develop and to
identify tend to be extremely difficult to resolve, A classi-
cal example is the problem of Lake Erie which has completely
changed its character from a few decades ago. Chemical pollu-
tion gradually changed the biological environment, which tended
to encourage plankton bloom and algae growth. This, in turn,
increased turbidity and decreased light transmission for photo-
synthesis. Desirable fish began to decline in population and
scavengers increased. The process is indeed complex as well as
sad, for portions of Lake Erie are now ugly and odoriferous at
times. Furthermore, it is difficult to conceive of a pro ject
to reverse the processes to bring Lake Erie back to its far more
desirable state of years gone by.

These problems that I have mentioned have largely been the
conseqguence of man's aggressive efforts to utilize water supplies
without taking into account the responsibility which goes with

contaminating or altering these supplies for further uses, To

quote from this article I referenced in a popular man's maga-
zine, "The American water problem is caused by one thing: mis-
management by men, The code of sovereign states, farmers, in-
dustrialists, and communities alike is: to hell with the guy
downstream, To this precept a new dimension is being added:

to hell with posterity." Obviously, this author has chosen his
words in order to dramatize the fact that some of our current
problems have been contributed by man's lack of consideration
for his fellow man, A more scholarly statement has been made

in the referenced issue of International Science and Technology,

but I believe that you will see that the message is very much
the same. Let me guote briefly from this article:s "Total water
in rivers and in the ground is ample for all future needs. Re-
gional shortages can be alleviated by some optimum combination
of pollution control, water reprocessing and reuse, groundwater
development, and -~ as always - diversion of rivers from regions
of surplus to regions of deficiency. Whether pollution troubles
can be cured at this point is very much in doubt, Man's inter-
vention in natural equilibria - physical as well as chemical,
ecological as well as hydrological - has in effect created an
entirely new hydrologic system. Man is not allowing this system
to reach a new equilibrium; he keeps changing its parameters,"
Let's try to bring these comments now a little closer to
the Commonwealth of Virginia, Just before leaving Roanoke the
other day, I read the following statement in a Roanoke paper:
"Only thirteen states have larger population than Virginia, On-
ly Florida among all the states east of the Mississippi is grow-
ing at a faster rate." Clearly water problems are very closely
associated with population as the needs of the populus are being
met for personal consumption and personal use. There are com-
panion needs which relate to community services, to economic
growth, to industrial and agricultural expansion, all of which
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have interaction with the local demands on water supplies.
Thus, the meeting today will confront a number of these prob-
lems and it is hoped that, as a consequence of this meeting,
some solutions may be found for the improvement of our future
water resources outlook,

Examining the program for today, I see that a large number
of different organizations and interests are represented., I
assume that each of you has come for a specific purpose., 1In
conclusion, then, it is my wish that each of you will accomplish
your mission of the day, and that each of you will profit by
your attendance here to the extent that we may all work more
effectively together for the future well-being of the Common-

wealth of Virginia. Thank you very much.

WATER RESOURCE ACTIVITIES -~ NORFOLK DISTRICT
U. 8. ARMY CORPS OF ENGINEERS

by
C. J. Robin, Chief
Engineering Division

I have been asked to discuss some of the water resource
activities of the Corps of Engineers in Virginia. I shall con-
fine my remarks to the area under the jurisdiction of the Nor-
folk District, which covers the major part of the state, and
to some general background information,

The planning, construction, and operation of certain
Federal water resource projects, and the administration of cer-
tain laws pertaining to our navigable waters, have been assigned
by Congress to the Department of the Army for accomplishment by
the Corps of Engineers,

Since 1824, the Corps of Engineers, through this civil
works program, has been the principal developer of the nation's
water resources, In that year, the Congress gave the Corps the
task of clearing some snags and sandbars from the Ohio and Mis-
sissippi Rivers. From this small beginning, there has grown a
nationwide development program in which some $18 billion has
been invested, and which is now running at over $1-1/4 billion

a year,

Naviqation
The Corps has developed, by dredging and the construction

of locks and dams, some 22,000 miles of inland and intracoastal
waterways, including the Great Lakes connecting channels and
the United States' portion of the St. Lawrence seaway. About
19,000 miles of these waterways are currently in commercial use
and carry approximately 1/6 of the total ton-mileage of the

nation's inter-city freight.



The Corps has improved almost all of the coastal and Great
Lakes ports and harbors through which the United States carries
on its vital waterborne domestic and world trade. In fact, all
of our major Atlantic coast harbors are man-made. In addition
to some 500 commercial harbors, the Corps has built about 250

small-boat harbors.

Flood Control

Flood protection has been a major part of the Corps' civil
works mission since the general flood control program was in-
augurated by the Congress in 1936. The flood protection ef-
forts of the Corps primarily benefit urban and rural areas on
ma jor streams and urban communities on small tributary streams
where most flood damages occur. The flood control program has
already saved our country over $14 billion in flood losses, as
compared with an actual investment in the flood control func-
tion of only $4.4 billion - a savings dividend of $3,40 for
every dollar invested.

Ma jor measures taken are the construction of systems of
reservoirs to hold back part of the flood waters, and local
systems of levees and floodwalls to protect specific areas
lying below the levels to which reservoirs can reduce the
flood flows, together with the improvement of the river chan-
nels, Over 230 flood control and multiple purpose reservoirs
now in operation provide almost 79 million acre-feet of stor-
age capacity for the control of floods. Some 600 local pro-
tection projects so far completed include about 9,000 miles of
levees and flood walls and 7,500 miles of channel improvements.

The Corps' $18.5 billion active authorized program for
flood control and multiple-purpose projects is a little over
half completed. Aalthough much remains to be done, hundreds of

communities have already been relieved of the threat of flood

damage. Whole valleys have been transformed, and lands which
our rivers had periodically overflowed have been made useful
for industrial, residential, agricultural, recreational, and
other types of development. In many towns and cities, areas
that formerly were of little use because they were so often
flooded have been converted into beautiful parks and play-

grounds.

Flood Plain Regulation

One major cause of flood losses is continued unregulated
building and occupancy on land exposed to floods. The Federal
government has no authority to zone or regulate land use in
these vulnerable areas, However, the Corps is authorized to
make detailed flood plain surveys to assist local governments
in effectively regulating the future development of such areas
under their jurisdiction, in order to minimize the flood
hazard and the need for expensive control works,

A typical flood plain report may include maps, mosaics,
or diagrams showing the extent of flooding to be expected un-
der various conditions; show how existing land uses affect
flood losses; suggest ways of building structures which must
remain in exposed areas, so that they can withstand flooding
with minimum damage; and discuss how zoning ordinances, build-
ing codes, evacuation plans, urban renewal programs, subdivision
regulations, and other types of local action might be used to
reduce flood losses,

Increased recognition is being accorded to flood plain
regulation as a major means of reducing flood damages in the

future and obviating the need for costly physical preventive

measures,




Impoundments - Key Element in Water Conservation

Reservoir impoundment of excess flows, the primary mechan-
ism of flood control, is also the key element of all water
conservation efforts. Without such storage, sufficient water
of acceptable quality would not be available to meet all of
the increasing water-related needs of the American people.

The flood waters which the Corps' reservoirs keep from
rushing down toward the sea on a headlong, destructive course,
may be stored temporarily and then released as needed to main-
tain improved river flows during natural low-water periods,
Such releases help to assure an adequate supply of water for
homes, factories, and farms; for the support of navigation;
and for the benefit of our fish and wildlife., The controlled
release of water stored in time of plenty is also an impor-
tant factor in reducing the concentration of pollutants dis-
charged into our rivers,

Most of the Corps' reservoirs are scenic lakes, annually
affording more than 168 million visitor-days of outstanding
opportunities for swimming, boating, fishing, camping, and
the enjoyment of other outdoor recreational pursuits, Forest
conservation areas and game preserves have been established
at many of these projects.

Many civil works impoundments also provide for the genera-
tion of hydroelectric power needed by our power-~hungry indus-
trial economy. Installations built and operated by the Corps
of Engineers produce about 1/5 of the nation's total hydro

power, the largest amount produced by any single agency.

Shore Protection

Increasingly important additional functions of the civil
works program include the protection of critical coastal areas

against destructive tidal flooding caused by hurricanes, and

the protection of invaluable beach and dune areas against
damage by erosion during severe seasonal storms. More than
130 projects in these categories have been authorized so far,

and over half are in operation or under construction.

Comprehensive Basin Planning

From the very beginning of federal flood control activity,
the Corps of Engineers has had a key role in comprehensive
planning for the development of the nation's water resources
to serve all beneficial purposes, About 40 years ago, the
Congress authorized the Corps to study the water resources
potential of the principal rivers of the United States., In
carrying out this assignment, the Corps prepared some 200 com-
prehensive reports on individual river basins outlining the
possibilities for their development for flood control, hydro-
electric power generation, irrigation, navigation, and other
purposes,

On the basis of these reports, the Congress initiated the
general flood control program in 1936, These reports provided
the foundation for basin-wide plans of development subsequent-
ly undertaken in the great river basins,

Today, the Corps is engaged in a new series of studies and
comprehensive planning undertakings which, by the time they
are completed, will encompass every major region and river

basin in the country.

Corps of Zngineers Organization

In order to carry out its responsibilities in the prose-
cution of the civil works program, the Corps of Engineers has
developed a highly decentralized organization., The continental
United states is divided into 10 regions, or divisions, Each

division is further subdivided into smaller geographical areas,

or districts,




Because the civil works activities of the Corps of Engi-
neers are organized by river basins rather than state bounda -~
ries, the work in any state may come within the jurisdiction
of more than one district or division, In Virginia, the Poto-
mac watershed and upper Chesapeake Bay are in the Baltimore
District. The remainder of Chesapeake Bay, Hampton Roads,
and the Rappahannock, James, Chowan, and York River basins
are in the Norfolk District. The Baltimore and Norfolk Dis-
tricts are two of four districts under the jurisdiction of
the North Atlantic Division, with headquarters in New York.
The Roanoke River basin is in the Wilmington District which
reports to the South Atlantic Division at Atlanta. 1In the
western part of Virginia, the New River, Pound River, and
Russell Fork are in the Huntington District which reports to
the Ohio River Division at Cincinnati. I

Normally, two or three officers of the Corps are assigned
to the civil works program in each district on a rotational
basis. Under this rotational system, officer personnel of
the Corps receive actual on-the-job engineering and administra-
tive experience essential to their military efficiency.

Not all Army Engineers wear uniforms. Bound together by
the "esprit de corps" of the Corps of Engineers is a far lar-
ger number of civilian members who are the backbone of the
organization. A substantial number of our technical staff
are graduate engineers from VPI, VMI, and the University of
Virginia who eﬁtered under our rotational training program and

chose to remain with the Corps.

Activities in Virginia

The work of the Corps of Engineers in Virginia is quite
varied in scope and complexity. It includes:
1, Establishment of economically justified naviga-
tion channels, varying from such small projects as Deep Creek
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in Newport News which serves the watermen tonging oysters from
the James River, to the large Hampton Roads deep channel pro-
jects which permit some of the world‘'s largest coal colliers
to load over 50,000 tons of coal at the Norfolk and Western
and Chesapeake and Ohio coal piers, and transport the coal to
countries in Europe, Asia, and South America.

2, Protection of the navigable waters from the dump-
ing of o0il and other pollutants into the tidal harbors and
polluting Virginia's beaches and shorefront property. Also,
insuring that bridges, tunnels, piers, and other structures
in navigable waters are constructed so as not to become a haz-
ard to or adversely affect commercial or recreational naviga-
tion.

3. Participation in engineering studies and con-
struction works for the preservation of beaches such as the
Virginia Beach shorefront so as to protect shore property and
insure an adequate recreational beach for the public.

4, Construction of such projects as the Kerr and
Philpott multi-purpose reservoir developments in southern
Virginia that control and develop the water resources of the
streams on which they are located,

5. Preparation of engineering reports pertinent to
the design and economic feasibility of such projects as the
Gathright and Salem Church reservoirs and to the proper deve-
lopment of the water resources of an entire watershed such as
the James River basin.

6. Review of applications submitted by private utili-
ty companies to the Federal Power Commission for licenses to
develop hydroelectric power projects, such as the Roanoke
Rapids and Gaston projects by the Virginia Electric and Power
Company and the Smith Mountain project by the Appalachian Power

Company. All of these projects were included in the

11




comprehensive plan prepared by the Corps of Engineers for the
Roanoke River basin. Such reviews insure coordination and
maximum efficiency in the overall program of river basin de-
velopment.

7. Preparation of flood plain information reports
to assist local governments in regulating the development of
flood plain areas, such as those prepared for the Meherrin
River at Emporia, James River at Richmond, and Tuckahoe Creek,
North Run, and Gillies Creek in Henrico County.

We have prepared a pamphlet entitled “"Water Resources De-
velopment by the U, S. Army Corps of Engineers in Virginia,"
dated 1 January 1965. This pamphlet provides information on
the scope and progress of water resources projects within the

Commonwealth of Virginia by the Corps. Copies of this pamph-~

let are available here., The two maps in the back of the pamph-

let show all of the federal projects constructed to date in
Virginia by the Corps of Engineers., The pamphlet is updated

biannually.

Pro ject Development

When local interests feel that a need exists for the de-
velopment of a water resources project, they may petition
their representatives in Congress. The senator or congress-
man then requests the appropriate congressional committee to
direct the Corps of Engineers to investigate and furnish a
recommendation on the matter under consideration. The Corps
of Engineers, in a sense, acts as a consultant to Congress,.
Comprehensive surveys of suggested projects are made by the
Corps to determine their economic and engineering feasibility
and necessity. Considerations which enter into recommenda-
tions to Congress for project authorization generally include

a determination that benefits will exceed costs, that the
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project is engineeringly sound, and that it makes the fullest
use possible of the natural resources involved. In making
these surveys, the Corps of Engineers cooperates fully with
all other federal agencies concerned, as well as with state
and local authorities,

Upon completion of the study, the Chief of Engineers re-~
quests the views and recommendations of the Governor on the
improvements discussed in the Yeport and then transmits his
findings to the Secretary of the Army. These include the re-
ports of the District Engineer, the Division Engineer, and
the Board of Engineers for Rivers and Harbors, as well as the
views of other federal agencies and the views and recommenda-
tions of the Governor. Finally, the report is transmitted to
Congress. Action is then taken by the Committee on Public
wWorks of the legislative body requesting the study. If auth-
orized by Congress, the project still requires Congressional
appropriations to become a reality.,

I would like to review briefly the status of some of our
recent and current water resources activities in the Norfolk

District.

Salem Church Reservoir

We completed our studies and submitted our report on the
Salem Church reservoir on the Rappahannock River in December
1965. The Division Engineer issued a notice of report favor-
able to the construction of the project on 31 May 1966, 1In
accordance with law, the report was referred for review to
the Board of Engineers for Rivers and Harbors, an independent
body with a Separate staff in Washington, D. C. The board
has just completed its review and has publicly announced that
its findings are favorable to construction of the project,

The ultimate approval must be by the Congress.
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The resolution authorizing the current report on Salem
Church was adopted by the Senate Committee on Public Works at
the request of Senator A, Willis Robertson., It provided for
a review of a 1946 report of the Chief of Engineers on the
Rappahannock River, with a view to determining the latest es-
timates of benefits and costs of this project and whether any
modifications thereof were advisable at this time.

Planning for the development and use of our water re-
sources now goes far beyond the uses and purposes that were
considered during the studies on which the 1946 report on the
Rappahannock River were based.

In addition to flood control, navigation, and power pro-

duction, current federal policy places heavy emphasis on meet
ing emerging needs throughout the country for increased muni-
cipal and industrial water supply, and water quality control,
A new basic purpose which has come into prominence in all of
our planning is recreation, which, as President Johnson has
pointed out, is becoming more and more important to the well-
being of the American people in this complex and demanding
age,

Our review of the 1946 report and reformulation of the
project has been based on careful and detailed consideration
of current and projected water and related land resources
needs in the Rappahannock River basin. The recommended pro-
ject was selected from a wide variety of alternate means of
providing the same services, as the best solution for meeting
the water needs far into the future, It would maximize net
benefits and fully develop the resources of the site,

Our report recommends the construction of the Salem
Church multiple-purpose reservoir and the Fredericksburg re-
regulating dam in a single development, combining flood con-

trol, water supply, water quality control, salinity control,
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recreation, and hydro-power production. We found that the de-
velopment of this dual reservoir system is economically justi-
fied, having an economic ratio of benefits to charges of 2.1

to 1, and would be a significant step in the development of the
water resources of the Rappahannock River basin. The report
recommends construction of

(1) A dam at the Salem Church site, located 5,6 miles
upstream from the City of Fredericksburg, with a concrete spill-
way in the river crested by gates, concrete non-overflow sec-
tions on both sides of the spillway, and earth wing dikes,

The maximum conservation pool would be at elevation 240, The
powerhouse would be located immediately downstream from the
dam. The height of dam would be approximately 203 feet,

(2) A second dam -~ Fredericksburg Reregulating Dam -
located 2.7 miles downstream from the Salem Church site to re-
regulate the fluctuating flows discharged from Salem Church
Reservoir, The development would consist of a concrete, un-
gated spillway, and concrete non-overflow sections. The height
of dam would be approximately 46 feet,

The estimated first cost of the entire project is $69 mil-
lion. Of this amount, local interests would be required to
contribute $7-1/4 million for water supply and recreational
features. An additional $10~1/2 million would be expended for
expansion of recreation facilities over an extended period,
Half of this cost would be borne by the federal government and
half would be contributed by local interests,

Gathright Reservoir
The Gathright multiple-purpose reservoir, to be located
2
0 miles above Covington on the Jackson River in the headwaters

of t
he James River basin, is now in the preconstruction plan-
ning stage,
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As planned, the reservoir would have an area of 2,530
acres at the level of the top of the conservation pool which
is elevation 1582 above mean sea level and would extend from
the dam upstream for a distance of approximately 10 miles,
EBEach year spring rains would £ill the lake to the level of the
conservation pool, Water stored below the top of the conserva-
tion pool would be released during dry periods of the year, in-
creasing low water flows along about 275 miles of the Jackson

and James Rivers from the dam downstream to Richmond, Virginia.

This increased flow would, in combination with adequate treat-
ment or control of wastes at their source, abate pollution in
the streams, and benefit counties and municipalities along the
stream involving about a half million people.

During flood periods, flows that would damage property
downstream from Gathright Dam would be stored above the level
of the conservation pool. By storing these flows, the reser-
voir would reduce flood damages below the dam significantly
along the Jackson and to a lesser extent along the James River
for a distance of 131 miles downstream to the vicinity of Lynch-
burg, Virginia.

The 2,530 acre lake with its conservation pool at eleva-
tion 1582 and associated shore areas being planned for develop-
ment, will provide a recreational area for such activities as
camping, picnicking, hiking, nature study, and the water ori-
ented sports of fishing, swimming, boating, and water skiing.
Nearby Douthat State Park with its 70 acre lake and the small
existing developments in the George Washington National Forest
would be complementary to the Gathright reservoir.

The dam will be an earth-rock fill structure with a core
of impervious material, transition sections of random earth
and rock, and outer blankets of massive rock which provide the

weight for stability. The dam will be 257 feet high and its

base will be about 1,200 feet wide.
16

An important feature in the Gathright project is the water
intake and discharge system which is being designed to draw off
rich oxygenated water from different levels near the surface of
the lake as the lake recedes in order to improve the quality of
the water in critical areas downstream to meet the minimum water
quality objectives which have been established. This water also
will be mixed with cold water from the bottom of the lake, which

at times may be low in oxygen, to provide a suitable trout fish-

ery environment downstream to Covington.

James River Survey

On 6 August 1964, the Committee on Public Works of the
United States Senate adopted a resolution Tequesting the Corps
of Engineers to review its 1946 report on James River, Virginia,
published as House Document No. 207, 80th Congress, with a view
to determining whether any modification of I'ecommendations con-
tained therein are advisable at the present time,

At a public hearing in Richmond, specific requests were
made for increased flow of water at Richmond by the construc-
tion of upstream reservoirs, This is a primary objective in
our studies for water supply, water quality control, flood con-
trol, and the other aspects of water resource development,

When water can be stored in times of abundance for release dur-
ing times of low flow, many water prxoblems become more managea-
ble.

You are well aware, of course, of the existence of the
Chesapeake and Ohio Railway immediately along the main stem of
the James River, Previous studies have indicated that construc-
tion of dams ang reservoirs on the main river, as was done on
the Roanoke, would be prohibitive because of the cost of relo-

cati
ng the railroad, oOur studies will include possible reser-

voirs
on tributaries of the James, such as the Maury, Rivanna
’
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Buffalo, Craig Creek, and including the Appomattox which flows
into the James below Richmond.

The first comprehensive study of the James River by the
Corps of Engineers was made in 1934. The Chief of Engineers
recommended that, other than the existing navigation project
in the tidal estuary below Richmond, no federal improvements
be undertaken at that time. No action was taken by Congress.

Shortly after the major flood in 1936, Congress requested
the Corps of Engineers to bring the 1934 report up to date.
Again a comprehensive investigation was made and a report was
submitted blueprinting a series of reservoirs on the James
River and its tributaries for the development of the water re-
sources of the watershed, However, it recommended the construc-
tion at that time of only the Gathright reservoir development
on the Jackson River. Congress authorized the construction of
this project in the Flood Control Act of 1946, It is now in
the final planning stage, the immediate progress of which is
dependent on additional Congressional appropriations.

The comprehensive plan investigations of the 1930's and
1940's did not include consideration of water supply, recrea-
tion, fish and wildlife conservation, drainage, irrigation,
pumped storage power facilities, and coordination with projects
which could be provided under PL 566 to meet the needs of small
watersheds., Economic projections of future conditions and
water needs were limited and, of course, are now out of date.
In an overall sense, the water problems of the James River basin
have not yet reached the critical stage, Thus, the opportunity

still exists to plan for optimum future development,

To emphasize the problems pertinent to an adequate water
supply, the finger can be pointed at the northeastern drought,
during the last four years. Today it is the northeast; yester-
day, and the day before that, it was the middlewest and the

southeast in the 1950's and 1930's.
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Much interest has been generated in recent years concern-
ing the quality of water in our streams, There seems to be a
considerable increase in public support for water pollution
control which, like beauty, has its aesthetic considerations.
Perhaps there is a genuine instinctive concern that some few
of the thousands of different industrial wastes which are being
discharged into the nation's rivers may, in the long run, have
a damaging effect on human life. Or perhaps it is the periodic
fish kills at various places throughout the country that cap-
ture the public imagination. It is likely that a combination
of all of these, and other factors, has brought about this pres-
ent state of affairs,

Water management, therefore, means providing the right
quality of water in the right quantities for the purposes to
be served at the points where it is needed,

Then again - beauty - for its own sake has been projected
into the field of water management, Certain so-called wild
rivers are to remain in their natural state. Also, the grow-
ing population with a greater personal income, enjoying more
leisure time and increased mobility, and living in a rapidly
growing urban environment in the megalopolis area extending
from Boston south to Washington and even to Richmond, is plac-
ing greater emphasis on the use of outdoor water based recrea-
tion facilities, This, too, must be considered in any poten-
tial reservoir development,

The exact nature of a program to meet the water needs of
the James River basin cannot be determined until detailed and
comprehensive studies for water resources development are com-~
pleted. The near-permanent nature of these developments re-
quires a high assurance that they be properly and thoroughly
planned., Practically all federal and state agencies, as well

a ) ,
8 many local agencies interested in the field of water
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resources will cooperate in this study. Included will be such
agencies as the State Water Control Board, Department of Con~
servation and Economic Development, Commission of Game and In-
land Fisheries, Federal Water Pollution Control Administration,
Soil Conservation Service, Bureau of QOutdoor Recreation, U, S,
Fish and Wildlife Service, Weather Bureau, Geological Survey,
and others.

An important phase of the study program is an "Economic

Base Study" of the James River basin. Its findings will serve

as a basis for projecting future population growth, and the
probable industrial and commercial expansion in the foreseea-
ble future. Appropriate local, industrial, and state agencies
including, for example, the Commonwealth's Division of Planning
will review this information and satisfy themselves as to the
reasonableness of the results of the economic base study. The
projected population and industrial growth in the James River
basin will be translated into water needs for domestic and in-
dustrial water supply and for pollution abatement.

Similarly, the flood problem will be established through-
out the watershed., The Bureau of Qutdoor Recreation, and Fish
and Wildlife Service, and appropriate state agencies will de-
termine the present and future water-based recreational needs
of the basin, taking into account the report of the Virginia
Outdoor Recreation Study Commission. This will pinpoint where
there will be a shortage of water-based recreation facilities
in the foreseeable future, and will permit an evaluation of
the beneficial or detrimental effects of reservoirs and other
works under consideration.

Next, the Corps of Engineers will study potential reser-
voirs; determine engineering feasibility and the cost of each
project; determine the potential for water supply, abatement
of pollution or water quality control, recreation, hydro power,
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control of floods, and other purposes; determine whether the
water needs can be met in an economically justifiable manner;
and finally prepare an appropriate and orderly program for
meeting the needs in the foreseeable future. The Soil Conser-
vation Service will similarly establish the needs for small
reservoirs in the headwater reaches of the tributaries of the
James, and studies of the Corps of Engineers will reflect the
influence of these reservoirs in mitigating flood flows and
otherwise reducing water problems. The basic objective will
be to provide the best combination of water-regulating features
to meet foreseeable short and long term needs in the James

River basin,

James River Channel

Many of you are aware of the fact that extensive dredging
is accomplished on the James River each year to maintain a
channel 25 feet deep from Hampton Roads to the deepwater termi-
nal at lower Richmond and thence 18 feet deep to the upper har-
bor. The River and Harbor Act of 1962 authorized the deepening
of the 25 foot channel to 35 feet, subject to endorsement by
the Governor. However, the state wanted time to investigate
certain problems concerning oyster beds in the estuary. To do
this, the Commission of Fisheries of the state requested our
Waterways Experiment Station at Vicksburg, Mississippi, to con-
duct a model study., The study is being financed by the state
and the Corps of Engineers. The results of the tests will be
interpreted by the Virginia Institute of Marine Science and will
be used by the Commission of Fisheries to establish its position
in regard to the deepening project.

I should like to state our position in the event that this
model study ultimately results in the withdrawal of all objec-

tions to the deepening so that the Governor may endorse the
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project as required by law. Since authorization of the project
in 1962, two petroleum pipelines have been built into the Rich-
mond area, and some of the oil companies that had been expected
to use the deepened waterway are not expected to do SO now.

Loss of all petroleum benefits would make the project uneconomi-
cal. On the otherhand, our report did not evaluate the bene-
fits that would result from the establishment of new industries
along the river. In the event that the project is ultimately
endorsed by the state, a complete re-evaluation must be made of
the economics of the project, taking into consideration the loss
of the tanker traffic, but giving close scrutiny to the possi-

ble additional benefits to be obtained from new industries.

Hampton Roads

In the Hampton Roads area, we are deepening the present
Thimble Shoal, Norfolk Harbor, and Newport News 40-foot chan-
nels to 45 feet to accommodate larger vessels. About twenty
years ago we began hearing about so-called "supertankers“ as
big as 27,000 tons. Within the last five years we have wit-
nessed the advent of vessels of 100,000 tons and over, In the
past year I have read of a prospective Japanese tanker of 250,
000 tons, of a 144,000 ton cargo carrier, and of huge 44-foot
draft colliers. Now, shipbuilders have been approached about
construction of tankers of 300,000 deadweight tons.

In most major harbors, further channel deepening is no
longer just a matter of cutting through shoal areas, but rather
one of trenching the entire length of the channel at great
cost. At Norfolk, we have been able to make an unusually fav-
orable arrangement for disposing of the dredged material by in-
closing an area of some 2,500 acres on the south side of Hamp-
ton Roads at Craney Islahd with sand and rock dikes. Material

can be deposited in this area at a cost of about 40 to 50 cents
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per cubic yard, compared to a cost of about $1.40 a yard to
carry it out to sea. Other interests also may use the area on
payment of a fee which will help amortize the cost of the pro-
ject. When the area is filled, it will provide a 2,500-acre
island of made land which is already being considered for vari-

ous uses,

Current Studies

In addition to the projects which I have previously dis-
cussed, we have several additional studies underway. One of
these involves a determination of the advisability of deepen-
ing the existing channel in the York River to 40 or 45 feet to
Yorktown and thence 25 feet upstream to West Point, Va., Local
interests desire these improvements to accommodate oil tankers
using the lower reaches of the river, and to permit ocean-going
vessels handling pulpwood to call at a Kraft paper plant at
West Point., Another study involves a determination of the ad-
visability of improving Chincoteague inlet in the interest of
the seafood industry. The inlet provides access for the fish-
ing fleet based in the Chincoteague area to and from the Atlan-
tic Ocean, There is an untapped fishery resource in the Atlan-
tic Ocean opposite Chincoteague inlet consisting of large quan-
tities of ocean clams (surf clams) which could be developed in-
to a profitable enterprise if an adequate channel were provided.
At Virginia Beach we have initiated a study to determine whe-
ther additional protection against damage from storm tides and
waves and damage due to erosion is justified. This study will
cover the entire shoreline of the city from Little Creek on
Chesapeake Bay to the Virginia-North Carolina state line. The
James River basin study which has been discussed in detail will
continue through fiscal year 1969, assuming funds are made a-

vailable to permit efficient prosecution of the work. The
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western portion of the upper James River basin is located in
the Appalachia region. This region is an economically depress-
ed area of relatively high unemployment.

There are two important regional water resources studies
underway in which we are participating. The North Atlantic
Regional Water Resources Study (NARS for short) was initiated
this year and will extend over several years before it is com-
pleted., This study is part of the President’s program of study
of all major river basins which is being implemented by the

Water Resources Council. The Corps of Engineers has been desig-
nated as inter-departmental leadexr., The study area encompasses
all of the New England states and the states of New Jersey,
Delaware, and the District of Columbia, and portions of the
states of New York, Pennsylvania, Maryland, West Virginia, and
Virginia. The major river basins in Virginia which are includ-
ed are the James, York, Rappahannock, and Potomac., This study
will be a joint effort between federal water resource agencies
and the states concerned. The fourth year of drought in the
North Atlantic region has dramatically underscored the need for
a framework study on a coordinated and cooperative basis among
all agencies and states concerned with development of water and
related land resources, to determine objectively the overall
short and long term needs of the region and how best to meet
these needs,

The Northeastern United States Water Supply Study (NEWS
for short) was authorized by Congress by Public Law 89-298, 27
October 1965. The authorization directs the Secretary of the
Army, acting through the Chief of Engineers to plan major reser-
voirs, major conveyance facilities, and major purification fa-
cilities to assure adequate water supplies for the great metro-
politan centers of the northeastern United States., The study
area includes in part those river basins of the northeastern
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United States which drain into Chesapeake Bay. The area is

roughly 1,000 miles long from the northeastern tip of Maine to

the southernmost boundary of the James River basin, Extending

inland an average of 200 miles from the Atlantic Coast, it
covers an area of approximately 201,000 square miles, The ma-
jor river basins in Virginia which are included in the study
area are the James, York, Rappahannock, and Potomac,

I hope that I have been able to give you some idea of the
functions of the Corps of Engineers and more specifically what

we are doing to develop the water resources in our area,

Thank you,
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WATER RESOURCE ACTIVITIES - WILMINGTON DISTRICT
U. S. ARMY CORPS OF ENGINEERS

by
E. G. Long, Jr., Chief
Engineering Division

It is indeed a pleasure for me to participate in this sym-
posium and to outline for you the role of the U. S, Army Engi-
neer District, Wilmington, North Carolina, in the Water Re-
sources Program in Virginia.

First, some of you may wonder what an engineer district
in North Carolina has to do with virginia. So let me hasten
to explain that for Ccivil Works activities, engineer district
boundaries generally follow natural watersheds rather than State
or other artificial lines. As the Wilmington District has the
responsibility for the Cape Fear, the Neuse, the Tar and the
Roanoke River basins, its Civil Works boundaries are determined
by these watersheds, thus the extension of Wilmington District
into southwest Virginia.

The Civil Works program is an important adjunct to the
military role of the U, S. Army Corps of Engineers. It began
when this Nation began with a handful of military engineers who
were used by the new Government for many tasks of internal im-
provement, The Civil Works mission of the Corps has expanded
through the years and covers a broad spectrum of activities
which may be classified under the general heading ofs

Flood Control

Navigation

Coastal Engineering, and

Operation and Maintenance of Completed Projects.

In 1936 the Congress gave the Corps of BEngineers nation-
wide flood control responsibility. Flood control begins with
a comprehensive study of a river pasin, such as the study of
the Roanoke River basin completed in 1943. Such studies are

authorized by the Congress as a result of requests by local
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interests to their Congressmen., Since 1936, the flood control
program has been progressively broadened to include such relat-
ed purposes as the development of hydroelectric power, water
supply, water—-quality control, and pollution abatement, fish
and wildlife conservation, and recreation. Water-resource
studies for all of these purposes are closely coordinated with
all interested Federal agencies and with the appropriate State
agencies to determine the plan of development which will pro-
vide the greatest benefit to the largest number of citizens,
Also, in the flood control category the Corps of Engineers has
the responsibility for making flood plain information studies
upon application by municipalities or other legally constituted
governing bodies, These studies do not result in protectiwve
structures or projects, but furnish advice on flood stages and
frequency of flooding for use by municipalities for zoning,
flood-proofing, and planning., Protective structures or channel
improvement to eliminate or ameliorate relatively minor flood
problems can be provided under the provisions of Section 205 of
the Flood Control Act of 1948, as amended. Under this Act,
municipalities, counties, or other legally constituted bodies
sponsoring the project must agree to pay their share of allo-
cated costs and all project costs in excess of $1 million.

The Corps of Engineers is more quickly identified in its
relationship to navigation and its responsibility for improve-
ment of rivers, harbors, and waterways to aid transportationm,
both domestic and foreign. New studies or a review of reports
on existing projects to provide major improvements to waterways
are authorized by Congress as a result of requests from local
interests through their Congressional representative in the
8ame manner as large-scale flood control studies. Small navi-
gation projects, small boat harbors, and relatively minor im-
provements to waterways may be provided under the authority of
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Section 107 of the River and Harbor Act of 1960 as in the case
of Section 205, Flood Control Projects. Local interests or
project sponsors must pay their share of allocated costs and
all costs in excess of $500,000.

The Corps of Engineers was given the responsibility for
coastal engineering in 1930. This branch of engineering is
primarily concerned with beach erosion and coast-protection
features. Following the several disastrous hurricanes in 1954,
the Congress enacted Public Law 71 which authorized general in-
vestigations of the eastern and southern seaboards of the Uni-
ted states to identify problem areas and to determine feasi-
bility of protection. As in the case of flood control and
navigation, there is also a parallel authority for small beach
erosion projects under Section 103 of the River and Harbor Act
of 1962, Again, local interests or project sponsors must pay
their share of allocated costs and all costs in excess of $500,
000. An information sheet describing in detail the procedure
for obtaining a study of either type under each category is in-
cluded in the appendix,

The Civil Works Organization includes several specialized
groups, such as the Board of Engineers for Rivers and Harbkors,
which is primarily a review authority to judge the engineering
and economic soundness of Corps project reports: the Coastal
Engineering Research Center which carries out a program of
studies of beach and shore phenomena: the Hydrologic Center
which conducts research study and training in the problems of
water behavior; and the Waterways Experiment Station which does
a great deal of the Corps model study work,

Finally, the Corps of Engineers has the responsibility for
operation and maintenance of completed projects, Multipurpose

reservoirs with or without hydroelectric power are operated,

regulated, and maintained by the Corps. Recreational facilities j
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at these projects are operated and maintained by the Corps for
the convenience of the public in cooperation with the states
involved., Navigation projects are dredged as required to main-
tain authorized project dimensions and locks are operated to
accommodate traffic moving on the waterways,

So much for the general responsibilities, Now, let's con-
sider the specific program in Virginia. As the Wilmington Dis-
trict covers only the upper portion of the Roanoke River hasin
in Virginia, the water resources program in Virginia is con-
cerned almost entirely with flood control and related purposes,
This program consists of the following studies or activitiess

(1) Flood Control Studies. The comprehensive study of the

Roanoke River basin, previously mentioned, resulted in the ap-
proval by Congress of a plan of development composed of 11 res-
ervoirs and six of these have already been constructed: namely,
John H. Kerr and Philpott by the Corps; sSmith Mountain and Lees-
ville by the Appalachian Power Company: and Gaston and Roanoke
Rapids by the Virginia Electric Power Company. Currently, two
review reports of the Roanoke River basin study are authorized,
one of which considers the advisability of providing improve-~
ments for flood control at and in the vicinity of South Boston,
Virginia, while the other considers the advisability of any
modification to project plans or operation of Kerr Reservoir
with respect to storage and releases required for flood control,
power production, pollution abatement, navigation, and fish
pPreservation. The first of these studies is scheduled for com-
pletion in 1969 and the second later this year,

(2) Flood Plain Information Studies, The Roanoke Valley

R
egional Planning Commission, acting through Roanoke County,
th
e Town of Vinton, Botetourt County, the Town of Salem, and
the
City of Roanoke, applied for a flood plain information

sty
dy of those portions of Roanoke and Botetourt Counties and
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Roanoke City, which lie in the Roanoke drainage basin, In-
vestigations will cover the main channel of the Roanoke River
in urbanized areas from west of Salem to east of the City of
Roanoke; Lick Run and Peters Creek, Mason Creek, Tinker Creek
and Carvin Creek, Mud Creek, Glade Creek and Back Creek. Field
investigations have already begun but several years will be re-
quired to complete studies for all areas,

(3) small Flood Control Projects. Under the authority of

Section 205 of the Flood Control Act of 1948, as amended, a re-
port covering the lower 6,000 feet of Lick Run in Roanoke, Vir-
ginia, has been completed, and the plan has been sulmitted to
the Governor of Virginia for his comment. This project, if ap-
proved, will reduce flood stages in downtown Roanoke and comple~
ment the improved storm sewer system which is to be constructed
by the City. Total estimated cost of the Federal project is

about $650, 000,
(4) Operation and Maintenance of Completed Projects. The

two outstanding completed projects in the Roanoke River basin
which the Wilmington District operates and maintains are the
John H, Kerr and Philpott multipurpose reservoirs, These two
reservoirs have more than fulfilled expectations, and the bene-~
fits therefrom have greatly exceeded the estimates,

Flood Control benefits approach the national average of

more than $3 in damages prevented for every dollar invested in

protection., Gross power revenues for the combined projects now

total over $56 million., PFish and wildlife have been greatly
enhanced, Of the total 62,199 acres at Kerr and Philpott above
the conservation pool level, 17,138 acres have been zoned for

wildlife management and State wildlife agencies already have

5,181 acres under license for environmental improvement. During |

most years, storage releases from Kerr have been augmented dur-
ing the striped bass spawning season to provide ideal river
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stages, and, even during this near drought year, Kerr releases
were voluntarily Te-regulated by the Virginia Electric and Pow-
er Company to provide a steady river stage which, though lower
than desired, nevertheless resulted in a very satisfactory
spawning season, Recreation has been the real surprise in pPro-
duction of benefits at Kerr and Philpott even though it is not
one of the authorized purposes. Since the projects have been
in operation, total visitation has exceeded 30 million. Last
year, visitation exceeded 3,2 million, and the number grows
yearly. Average annual recreational benefits are estimated at
over 2 million dollars, Capital improvements for recreational
facilities to date combining Federal, State, local and commer-
cial total $2,725,000, and more improvements are being added
each year, However, when new areas need to be developed, Pub-
lic Law 89-72 requires that Federal expenditures be matched by
State or local interests.

Water quality is a matter of vital concern to the Corps,
and a continuous monitoring program is in operation at Kerr,

One last item, though not in Virginia, may be of interest,
At the request of local interests, the Congress has authorized
a review of the existing Roanoke River navigation project to
determine if a channel 8 feet deep to Weldon and vicinity is
economically feasible,

The Wilmington District has been working with the Water
Resources Institute of the University of North Carolina, and
the Wilmington District Engineer, Colonel Beverly C. Snow, Jr.,
is a member of the Advisory Committee. we are equally anxious
to assist the Virginia water Resources Research Center in any
way possible, and, Speaking for Colonel Snow, we pledge our
4
D:::r:::z:rzziz:n::r:::iResearch Center and to the Virginia

on and Economic Development, Division

of Water
Resources in £411 development of water resources in
the Commonweal th of Virginia,
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CORPS OF ENGINEERS' PROGRAM FOR CONSTRUCTION OF
SMALL BEACH EROSION CONTROL PROJECTS UNDER THE AUTHORITY OF
SECTION 103 OF THE RIVER & HARBOR ACT OF 1962, AS AMENDED

Authority and Scope. Section 103 of the River and Harbor
Act of 1962, as amended, provides authority for the Chief of
Engineers to develop and construct small shore and beach re-

storation and protection projects that have not already been

specifically authorized by Congress., A project is adopted for
construction under Section 103 only after detailed investigation
and study clearly shows the engineering feasibility and economic
justification of the project. Each project must be complete,
economically justified, and is limited to a Federal cost of

not more than $500,000, This Federal cost limitation also in-
cludes all project related costs for construction, investiga-~
tions, inspections, engineering, preparation of plans and speci-
fications, supervision and administration. A small beach ero-
sion control project developed under Section 103 is formulated
to provide the same complete-within-itself project that would
be recommended under regular authorization procedures. No ad-
ditional work should be required to assure effective and suc-
cessful operation of the project. An increment or portion of a

larger overall project is not eligible for construction under

this program,

How to Request Federal Assistance Under Section 103. An

investigation of a prospective small project under Section 103
will be initiated after receipt of a formal request from a pro-

spective sponsoring agency fully empowered under State law to

provide all required local cooperation. This request and fur-

ther inquiries concerning the desired project should e direct- i
A

ed to the District Engineer for the concerned area. Upon re-

ceipt of a formal request, the District Engineer will initiate
action to have the prospective project considered under section '

103,
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Pro ject Cost Sharing. The costs allocated to restoration
and protection of Federal property are borne fully by the Fed-
eral Government, Federal cost participation may be up to one-
half the cost of protecting shores owned by non-Federal public
agencies. Protection of shores not publicly owned may be eli-
gible for Federal cost sharing up to one-half provided there is
significant public benefit arising from public use or from pro-
tection of nearby public facilities ang provided such work is
economically justified., The Federal participation is ad justed
in accordance with the degree of such benefits, Under certain
conditions, a project for Testoration and protection of State
and other publicly owned shore parks and conservation areas may
be eligible for Federal cost sharing up to 70 percent of the
total project cost, exclusive of land costs, provided the area
meets specified criteria, Such areas must include & zone which
excludes permanent human habitation, including summer residences:
provide for conservation preservation and development of the ,
natural resources of the environment; extend landward a suffi-
cient distance to include protective dunes, bluffs or other
natural features which serve to protect the uplands from dam-

a
gesy and provide eéssentially full park facilities for appropriate
public use,

Local Cooperation: Formal assurances of local cooperation
8imilar to those required for regularly authoriged projects must
be furnished by a local sponsoring agency. The local sponsor
must be a municipality or public agency fully authorized under
State laws to give such assurances and financially capable of

fulfill
ing all measures of local Cooperation, As a project is

dependent -
pe. nt upon local Cooperation and participation, the impor
’

tance of th
e existence of a legally authorized and financially

Capable loc

) al Sponsoring agency warrants special emphasis, The
) .

POnsoring agency must normally agree toj
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1. Contribute in cash the local share of project con-
struction cost and assume full responsibility for all project
costs in excess of the Federal cost limitation of $500, 000,

2. Provide without cost to the United States all neces~
sary lands, easements, and rights-of-way.

3. Hold and save the United States free from claims for
damages which may result from construction and subsequent
maintenance of the project,

4, Assure that water pollution that would affect the
health of bathers will not be permitted (applied only in cases
where the beach is used for recreational purposes).

5. Assure continued public ownership or continued public
use of the shore upon which the amount of Federal participation
is based, and its administration for public use during the eco-
nomic life of the project.

6. Assure maintenance and repair, and local share of

periodic beach nourishment where applicable, during the useful

life of the works as required to serve the projects' intended f

purpose,
7. Provide and maintain necessary access roads, parking
areas and other public use facilities open and available to

all on equal terms,

Specific cases may also warrant assigning other additional
local responaibilities, such as providing appurtenant facilities]

required for realization of recreational benefits.

Local Assistances Local proponents of a small beach ero-

sion control project can provide valuable assistance in the

collection and furnishing of data needed to formulate the pro- j
Ject plan and to evaluate project benefits, The District Eng17
neer for the area involved will provide details to interested

local groups concerning how they might assist in this respect.?
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Examples of useful information that local groups can obtain

ares

1. A history of all prior actions taken to prevent or

control shore erosion and the results secured thereby

2. Any accurate local Surveys which can be used to indi-

cate progressive shoreline and off-shore changes
3. Statistics on beach use, both for peak days and for
the entire recreation season and estimates of prospective use

4. Past storm and erosion damages experienced along the

shore front,
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CORPS OF ENGINEERS' PROGRAM FOR CONSTRUCTION OF
SMALL NAVIGATION PROJECTS UNDER THE AUTHORITY OF
SECTION 107 OF THE 1960 RIVER AND HARBOR ACT, AS AMENDED
Background., Section 107 of the River and Harbor Act of
1960, as amended, provides authority for the Chief of Engineers
to develop and construct small navigation projects that have
not already been specifically authorized by Congress. A pro-
ject is adopted for construction under Section 107 only after
detailed investigation clearly demonstrates its engineering
feasibility and economic justification., Each project selected
must be complete-within-itself and is limited to a Federal cost
of not more than $500,000, This Federal cost limitation in-
cludes all project related costs for investigations, inspec-
tions, engineering, preparation of plans and specifications,
supervision and administration, and construction operations.
Projects resulting from Section 107 investigations are construc-
ted in the order that they are adopted as rapidly as funds ap-

propriated by Congress for this program will permit.

How to Request a Federal Navigation Improvement Under Sec-

tion 107, An investigation of a prospective small project un-
der Section 107 may be initiated after receipt of a formal re-
quest from a prospective sponsoring agency fully empowered un-
der State law to provide all required local cooperation, This

reguest and any further inquiries concerning a small navigation

project should be made directly to the District Engineer for the

concerned area, Upon receipt of a formal request, the District
Engineer will initiate action to consider the prospective pro-
ject under this program,

Project Scope. A project planned and constructed under
Section 107 is designed to provide the same complete navigation

project that would be provided for the locality under specific
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of a larger overall project is not eligible for construction
under this legislation, Accomplishment of a Section 107 pro-
ject completes the Federal participation in the navigation im-

provement except for routine maintenance operations,

Division of wWork Responsibility. The Federal project can

provide only general navigation facilities, which may include

a safe entrance channel, protected by breakwaters or jetties

if needed; protected anchorage basin: protected turning basin:

and a major access channel leading to the anchorage basin or
locally provided berthing area. General navigation facilities
constructed under the Section 107 authority are maintained by
the Corps of Engineers at Federal cost,

Docks, landings, piers, berthing areas, boat stalls, slips,
mooring facilities, launching Tamps, access roads, parking areas,
and any interior access channels needed for maneuvering into
berths, are entirely a local responsibility and are constructed
and maintained at non-Federal eéxpense, Local interests also
provide all lands, easements, rights-of-way, spoil disposal
areas, utility alterations, as well as all servicing facilities,
including policing and other services, Local interests must

also assure availability of a public landing or wharf.

Recreation Project Cost Sharing. In addition to the local
responsibilities specified above, the present basis for cost-
sharing in recreational small-boat projects provides that non-
Federal cost participation will be one-half of the first costs

of general navigation facilities serving recreational traffic,

Local Cooperation., Formal assurances of local cooperation
similar to those Tequired for regularly authorized projects
™
ust be furnished by the local sponsoring agency. The local

spons .
PON8Or must be a municipality or public agency fully authorized
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