








Because of steadily rising sea level (3 inches since 1963)
the beaches have, in most places, receded resulting in increased
wave energy on the dunes and subsequent overwash and build-up
in the interior sandflats and the marshes. The net effect of

this process has been a gradual westward movement of the islands. I

Given e1at the general objective of the shoreline protection program is to
reduce damages from shoreline erosion, one alternative to be considered is doing
nothinq to protect the shoreline. The National Park Service has adopted this policy
in some areas of its National Seashores. Robert M. Linn, the director of the Park
Service's Office of Natural Science Studies has said that ".••allowing nature to
take its course is already policy on uninhabited islands.,,2 Doing nothing is not
politically and'economically feasible for those shores that have been developed,
however, and the engineering techniques that are described in the rest of this
section have been utilized in an attempt to reduce erosion damages for such areas. 3

Dunes can be built by man for protection against high tides and storm surges.
A fast but expensive approach is to use a bulldozer. A slower yet less expensive
approach is to use brush, fences (snow fences being most common), and vegetative cover
(e.g., American Beachgrass) to trap and hold wind-borne sand in a dune line.~ These
trapping methods are particularly attractive to individual landowners who want to do
something at a reasonable cost and who do not ,qualify for Federal assistance in
providing expensive structural barriers. Furthermore, the sand catching methods build
a dune that protects landowners' property both from the action of the sea and from
drifting sand. In some areas dunes as high as four feet have been built in less than
a year with snow fences.s

Beach nourishment and restoration, i.e., the pumping or placing of sand on the
beach to extend its area, is a technique that can be used periodically to maintain
an eroding shoreline. Sand for the eroding shoreline can be borrowed from offshore,
inland, or coastal inlet sources. The feasibility of beach nourishment depends on
such factors as the sand characteristics, the technology of dredging and pumping,
the moving and transportation costs of sand, and the environmenta~ impact of borrowing
sand.6 The initial beach fill may cost from $50 to $300 per foot. Subsequent
periodic nourishment at one to five-year intervals may be $15 per fopt per year.7

Vegetative cover, by holding sand in place, provides protection against erosion
both on and off of dunes. This is most successful along the backshore areas that
are not exposed to severe wave erosion forces.s

lRobert Dolan and Paul Godfrey, U.S. Department of the Interior, National Park
Service, Dune Stabilization and Beach Erosion, Dune Stabilization Study, Natural
Resource Report No.5 (Washington: National Park Service, 1972), p. 2.

2Dietrick E. Thomsen, "As the Seashore Shifts," Science News, CI (June 17, 1972),
397.

3For explanations and pictures of the engineering techniques that are e~plained
in this section, see U.S. Department of the Army, Corps of Engineers, Shore Protection
Guidelines, pp. 25-54.

~For a detailed description of how to build and save dunes, See John A Jagschitz
and Robert Wakefield, How to Build and Save Beaches and Dunes, Marine Leaflet Series
No.4, Agricultural Experiment Station Bulletin 408 (Kingston: University of Rhode
Island, 1971).

5Ibid., p. 2.

6Dolan, Beach Erosion and Beach Nourishment, p. 18.

7U.S. Department of the Army, Corps of Engineers, Shore Protection Guidelines,
p. 53.

SFor a detailed discussion of the establishment, fertilization, and seedinq of

vegetative cover, see John A. Jagschitz and R. S. Bell, American Beachgrass, -
Agricultural Experiment Station Bulletin 383 (Kingston: university of Rhode Island,
1966) .
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Groins are structures made of rock, concrete, timber, or steel that extend
from the backshore out into the water where they act as a barrier to trap sand that
is being carried parallel to the shore as "littoral drift." The longshore current
that carries the littoral drift is interrupted by the groins which accumulate sand
along their updrift side. One problem with groins is that they sometimes starve
the downdrift beaches (an external diseconomy) from the normal littoral transport
supply of sand. This may require periodic nourishment of the groins in the form
of pumping or hauling sand to the beach. The cost of groins, excluding any beach
nourishment that might be required, ranges from $100 to $350 per foot of shore
protected. 1

Bulkheads, seawalls, and revetments are used to protect seaside facilities
located beside the water and the seaward faces of bluffs and dunes. A bulkhead is a

wave-resistent vertical wall that protects shore-front property from the sea. A
seawall is typically a stronger structure that can protect shore developments from
very strong waves. Revetments are rock or concrete-block armor plating that is used
to face the sides of bluffs and dunes to arrest erosion. Bulkheads and revetments

usually cost from $75 to $150 per foot, and for some areas may exceed $400 per foot.
Seawalls are more expensive, ranging from $200 to $500 per foot.2

Breakwaters are offshore structures that prevent waves and swells from eroding
the shores or from disturbing a protected harbor area. Even when the breakwater is
built specifically for protecting a given beach, it starves downdrift beaches by
blocking the normal littoral transport of sand. Breakwaters cost from $200 to over
$500 per foot.3

Jetties extend seaward from the mouth of inlets to dam the sand stream, thereby
keeping sand from choking the inlet and obstructing navigation. Jetties are generally
constructed of steel, rock, or concrete. Downdrift erosion results from damming
of the littoral transport by the jetty unless sand is trucked or pumped to the
downdrift side of the jetty.

The brief descriptions above cover most of the engineering techniques that the
Corps has exercised in its "man against the sea" role of protecting beaches. Several
points need to be emphasized here regarding the engineering techniques. First,
because many of the structural measures are so expensive, they are not economically
feasible for individual property owners. Their high costs do encourage, however,
careful consideration on the part of local and Federal interests as to the most
efficient (least costly) engineering technique for protection. Furthermore, since the
existing cost-sharing rules apply" the same percentage for every engineering technique
(see Section 2.3) of providing shoreline protection, there does not appear to be any
cost-sharing bias against the least-cost engineering technique as in favor of more
expensive techniques.

Second, engineering techniques can be relied upon to provide effective protection
in many cases only when an extended segment of the shoreline is included in the project.
The Corps has found the following:

Separate protection for shore reaches or eroding shores (as an
individual lot frontage) within a larger zone of eroding shore, is
difficult and costly. Such protection often fails at the flanks as
the adjacent unprotected shores continue to recede. Partial or
inadequate protective measures may even accelerate erosion of adjacent
shores. Coordinated action under a comprehensive plan which considers
the erosion process over the full length of the receding shore segment
is much more effective" and economical. 4

IV.S. Department of the Army, Corps of Engineers, Shore Protection Guidelines,
p. 43.

2Ibid., p. 33.

3Ibid.

4Ibid., p. 30.
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Finally, because engineering techniques are most effectively applied for a long

stretch of beach, the Corps will generally be dealing with a g~OUp of beach ownersor beach interests. Nonfederal interests must be represented y a group that commits
itself to the local cost share to become fully eligible for Federal cost sharing.
The more people that are involved in such a local entity, the more difficult it may
become for them to agree upon their cost-sharing commitment. Additional
complications arise due to the differences in local requirements along a beach
characterized by varying degrees of public ownership and use.

A.2 Management Techniques

Hanagement techniques influence, restrict, or control man in his use of the
shoreline. The Corps does not have the legal authority to use all of the techniques
to be described in this section. Many are under the exclusive jurisdiction of state
and local governments. Yet to achieve an optimal solution to the problems of shore­
line management, management techniques should be considered.l

Requlatory Controls are techniques commonly under the authority of local
governments. Zoning, for example, is enacted by local governments to regulate
individual land use so that adjacent property owners and the community at large will
not be adversely affected (i.e., suffer external diseconomies). An example of a
zoning requirement that might help prevent damages from beach erosion would be to
impose minimum setback distances from the mean high water mark.

S~division regulation is another regulatory technique that local governments
can use. A subdivision developer can be required to provide protection in shore
areas that he develops. Building codes control the construction of buildings. Codes
migilt include specifications such as the quality and strength of materials or the
height of tile floor above mean high tide. Each specification is intended to decrease
the damages from high tides and winds. Ordinances can be passed by local governments
to cover problems not handled by other regulatory legislation. An example of an
ordinance designed to protect the backshore is the prohibition of any destruction of
L~e foredune along the coastline. Permits require a developer or builder to obtain
the permission of an authorized government agency before building on or modifying
the shoreline. The Corps h~s two permit authorities which might give some precedent
for control of shoreline use. One is the right to approve any construction or action
which affects navigable waters, and the second is to monitor discharges into
navigable waters.2

The acquisition of property in an area subject to erosion is another technique
for reducing erosion damages. To preclude shoreline development and damages that are
likely to result from it, a government agency might acquire easements or fee simple
title to shoreline property through voluntary donation, direct purchase, or
condemnation.

Various government inducements might also be used to encourage private interests
to utilize the shoreline in such a way that erosion damages are minimized. High
property taxes could be imposed for developments along the shoreline that invite
damages, whereas lower taxes could be imposed for land uses that are not subject
to erosion damages.

lpor a detailed discussion of management techniques, see U.S. Department of the
Army, Corps of Engineers, Shore Management Guidelines, A Part of the National
Shoreline Study (WaShington, D.C.: --U~S~-Army--Corps of Engineers, 1971).

2U.S• Department of the Army, Corps of Engineers, Shore Management Guidelines,
p. 42.
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Federal insurance for shoreline damages could be made available at premium
rates t:lat reflect actual risks so that people along the shoreline would recognize
the real economic costs of building on the beach. The National Flood Insurance Act
of 1968 provides for a subsidized premium rate for shoreline development until the
Secretary of Housing and Urban Development has identified an~ puLlished information
about the flood hazard possibilities of a given area, after which any construction
to 0e started will be insured only at e1e true risk premium rate.l

Federal insurance and Federal grants in general, including cost-sharing for
shoreline protection, would be restricted to areas in which local or state
authorities have adopted appropriate land use and control measures consistent with
reduction in shoreline damages. Here again e1e National Flood Insurance Act has
set a precedent in that, after a specified date, no flood insurance will be made
available in any area which fails to adopt adequate land use policy that discourages
development and construction in flood-prone areas.2

lNational Flood Insurance Act of 1968, P.L. 90-448, 90th Cong., August 1, 1968,
Sec. 1308 (c). ---

2Ibid., Sec. 1316 and Sec. 1361.
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APPENDIX B

BEACH EROSION CONTROL COST-SHARING DISTRIBUTION
BY STATES BY PERCENTAGE OF COSTS SHARED BY LOCAL INTERESTS

Percentage of NumberPercentage
Cumulative PercentageCost Shared by

ofof
of States lessLocal Interests StatesStates
than Lower Limit

0-9.9

15.9 0
10-19.9

00 5.9
20-29.9

00 5.9
30-39.9

423.5 5.9
40-49.9

317.6 29.4
50-59.9

423.5 47.0
60-69.9

211. 8 70.5
70-79.9

15.9 82.3
80-89.9

211.8 88.2
90-100

00 100.0

Total

17100.0

APPENDIX C

STATE COST SHARING IN SHORELINE PROJECTSa

% of Nonfederal Share

States

Connecticut
Delawareb
Maine

Maryland
Massachusetts
New Hampshire
New Jersey
New York
Rhode Island

Virginia

Federal Projects

50
100

d
c

50
d

75
70

d
d

Nonfederal Projects

33 or 67e
100

d
c

50
d
75
70
50

d

aThese figures are based on Table 2, "Summary of General Policy of State
Participation in Shore Protection Projects," National Shoreline Study: Regional
Inventory Report, North Atlantic Region, A part of the National Shoreline Study
(Washington, D. C.; U.S. Army Corps of Engineers, 1971), Vol. 1, p. 103.

bEvery project must be approved individually by the state legislature.

cThe state makes interest free loans to municipalities.

dThese states have no specific programs.

eThe state pays about 33% for privately-owned shores and about 67% for publicly
owned shores.
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