


- Syllabus - -

The purpose of this report is to present the results of
studies made to determine if the Grand Isle and Vicinity, Louisiana,
project should be constructed as authorized, or if some modifica-~
tions should be made to better serve the overall national and
public interest. The studies have affirmed the validity of the
authorized plan in light of current conditions and criteria. The
plan still satisfies the overall objectives, has a favorable
economic, social, and envirommental stance, and is still desired

by local interests.

The authorized plan of improvement (plan B) is a combined
beach erosion and hurricane protection plan. It provides protec-
tion from gulf waves driven by hurricanes that have a frequency of
recurrence of up to once in every 50 years. The plan consists of
a berm and vegetated dune extending the length of Grand Isle's
gulf shore and incorporates an existing jetty to stabilize the
western end of the island at Caminada Pass. The dune would have a
10-foot wide crown at an elevation of 11.5 feet mean sea level
(m.s.1.), 1 on 5 side slopes, and protective vegetation. The
sandfill berm would slope from an elevation of 8.5 feet m.s.l. at
the toe of the dune 180 feet gulfward to an elevation of 3 feet
m.s.l. and, from this point, would assume its natural slope to the
offshore bottom. The jetty has a top width of 6 feet at an eleva-
tion of 4 feet m.s.l., 1 on 2 side slopes, and extends approxi-
mately 2,600 feet along the western end of the island at Caminada

Pass.

This plan will provide beach erosion and hurricane protection
desperately needed by the residents of Grand Isle and can be

implemented with a minimum of adverse envirommental impacts.



The economics of the selected plan are as follows:

Estimated total first cost $1
Estimated average annual cost

Estimated average annual benefits

Excess benefits over costs

Project life

Interest rate

Benefit/cost ratio

It is recommended this report be approved as a basis

prepare a Phase II GDM for the selected plan.

0,900,000
1,249,000
1,888,000
639,000
50 yrs.
6 7/8%
1.5to 1

to
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GRAND ISLE AND VICINITY
LOUISIANA

PHASE I
GENERAL DESIGN MEMORANDUM

THE STUDY AND REPORT

The. purpose of this section is to acquaint the reader with
this study and report. The following paragraphs discuss the
purpose, authority, scope, the authorized plan, the prior studies
and reports, the general report characteristics, and its overall.

organization and content.

PURPOSE

This report presents the result of the Phase I affirmation
study on Grand Isle and Vicinity, Louisiana, and provides the basis

for proceeding with detailed engineering and design studies of



project features recommended in the review report dated 31 October
1972. The purpose of this study is to reevaluate the authorized
plan and viable alternatives thereto, in light of current conditions
and criteria, and to reaffirm that plan if it is determined that

the authorized hurricane protection and beach erosion control
improvements are still warranted. This report provides the basis
for approval by the Division Engineer for the Lower Mississippi
Valley, to proceed with the preparation of the Phase II General
Design Memorandum (GDM), which would contain the results of detailed

studies of the project features recommended herein.

AUTHORITY

The Senate Public Works Committee on 1 October 1976 and the
House Public Works Committee on 23 September 1976 adopted resolu-
tions under the provisions of Section 201 of Public Law 89-298 '
approving the project for beach erosion and hurricane protection
for @Grand Isle and Vicinity, Louisiana. These resolutions state,

in part, as follows:

"That pursuant to the provisions of Section 201 of Public

Law 298, 89th Congress (79 Stat. 1073), the project for

beach erosion and hurricane protection at Grand Isle and
Vicinity, Louisiana, is hereby approved substantially in
accordance with the recommendations of the Secretary of

the Army and the Chief of Engineers in House Document
Numbered 94-639, at an estimated Federal cost of $5,709,000."

SCOPE OF THE STUDY

The study area comprises Grand Isle, Louisiana, a barrier
island, located in the Gulf of Mexico about 50 miles south of
New Orleans. Investigations made for this study include a review

of previous hydrologic studies to determine the nature and extent



of the erosion problem; field surveys to provide a base for updating
of cost estimates; soil borings to locate additional sources of
sand, and soil analyses to determine the suitability and availa-
bility of sand; design, cost (including real estate investigations),
and benefit studies; environmental investigations and studies;
consideration of nonstructural alternatives; and consultation with

local, state, and other Federal agencies and interested individuals.

All data are of sufficient detail to permit the design of
technically sound project features and for the preparation of
adequate estimates of'project first costs, annual charges, and
annual benefits. The report contains sufficient detail to serve as
a basis for approval to proceed with detailed engineering and

design of the project features recommended herein.

THE REPORT

This report has been prepared in compliance with Engineer

Regulation No., 1105-2-30, Phase I AE&D Program.

The report.has been arranged in two parts. Part 1, the méin
report, presents the study results and gives a broad view of the
overall project formulation process. Part 2 comprises a group of
appendixes consisting of pertinent correspondence and reports of
other agenéies, and technical appendixes presenting detailed
technical information réquired for an independent evaluation of the
validity of the findings presented herein. They are primarily an
aid to the technical reviewer. Each appendix is compartmentalized

with a title page, table of contents, and text followed by plates.

.



PRIOR STUDIES AND REPORTS

Prior reports and existing projects on beach erosion control
and shore protection, hurricane protection, and navigation pertinent

to the study area include:

a. The initial study of Grand Isle, Louisiana, was conducted
on a cooperative basis by formal application from the State Board
of Engineers of Louisiana, dated 9 July 1935, and approved by the
Chief of Engineers on 5 August 1935. The report on the study was
made by the Beach Erosion Board and submitted to the Chief of
Engineers on 28 July 1936. The study revealed that the gulf shore
of Grand Isle had undergone significant material changes, that the
area was subject to abrupt temporary losses and gains, and that the
littoral currents along the shore were generally from east to west.
The board was of the opinion that further erosion along the western
end of the island could be expected, with little_serious erosion
likely to occur on the eastern half. The board believed that the
complete protection of Grand Isle against tropical storms would
require the construction of a massive seawall at a prohibitive
cost. The report recommended, as the most practicable means of
securing stabilization of the island, the construction of a single
long jetty placed near Caminada Pass, approximately 900 feet west
of the bridge and extending into the Gulf of Mexico perpendicular
to the shdreline, to the 6~foot depth curve or 1,500 feet from the
shore. The Chief of Engineers concurred in the plan presented by
the Beach Erosion Board and ruled that no Federal interests were

involved..

b. '"Grand Isle, Louisiana, Beach Erosion Control Study," was
submitted to Congress 17 March 1955, and published as House Document

Number 132, 84th Congress, lst Session. The most suitable plan for
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stabilization of the gulf shore of Grand Isle, as developed for
this study, was determined to be direct placement of suitablé
material in the attacked areas and periodic replacement, as neces-—
sary, and the construction of a jetty near the eastern end of the
island. Investigations made during this study revealed that the
littoral currents along the shore were generally from west to east.
It was also determined that no part of the cost should be borne by
the United States.

c. "Grand Isle and Vicinity, Louisiana," project was authorized
by the Flood Control Act of 27 October 1965, in accordance with the
report published as House Document No. 184, 89th Congress, lst
Session. The project includes the construction of levees on each
side of Bayou Lafourche connected to floodgates in Bayou Lafourche
at Larose and south of Golden Meadow to provide hurricane protection
for the developed areas along Bayou Lafourche from Larose to Golden
Meadow, inclusive. The project was initiated in January 1975 and

is currently scheduled for completion in 1989.

d. "Bayou Lafourche and Lafourche-Jump Waterway, Louisiana,"
project was authorized by the River and Harbor Act of 30 August
1935 and modified by the River and Harbor Act of 14 July 1960, in
accordance with the report published as House Document No. 112,
86th Congress, lst Session. The project includes a 12- by 125-foot
waterway from the Gulf Intracoastal Waterway to the Gulf of Mexico
via a new channel to Leeville and Bayou Lafourche from Leeville to
the gulf; a 9- by 100-foot waterway from Leeville to Golden Meadow;
and a 12~ by 125-foot waterway from Bayou Lafourche at Leeville to
the Barataria Bay Waterway at Grand Isle. The channel from Larose
to the Gulf of Mexico via Bayou Lafourche has been completed. The
rest of the project is in an inactive status due to the lack of -

rights~of-way and disposal areas.
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e. '"Barataria Bay Waterway, Louisiana," project was authorized
by the River and Harbor Act of 2 March 1919 and modified by the
River and Harbor Act of 3 July 1958, in accordance with House
Document Number 82, 85th Congress, lst Session. This project as
modified includes the enlargement and realinement of the existing
project to provide a 12- by 125-foot waterway from the Gulf Intra-
coastal Waterway to the Gulf of Mexico at Grand Isle and a 12- by
125-foot channel in Bayou Rigaud along the north shore of Grand
Isle. The project was completed in November 1963,

f. "Grand Isle and Vicinity, Louisiana,"

by resolution adopted 26 September 1963 and 5 May 1966 by the

study was authorized

Committee on Public Works of the House of Representatives, United
States. This study resulted in the authorized plan for which this
Phase I GDM was prepared which provides for a vegetated, sandfill
dune with a 10-foot wide crown at an elevation of 11.5 feet mean
sea level ('m.s.l.)1 and an 180-foot wide sandfill berm. The jetty
was constructed by local interest as part of the authorized plan.
This dune will provide protection from hurricanes having a fre-
quency of once in 50 years. The District Engineer's report on this

study was completed in October 1972.

AUTHORIZED PLAN

The authorized plan provides combined beach erosion control
and hurricane protection from gulf waves driven by hurricanes
having frequencies of up to approximately once in 50 years. The
authorized plan is the same as the plan recommended herein, and is

described on page 72.

lAll elevations and stages in this GDM are in feet mean sea level

unless otherwise noted.



RESOURCES AND ECONOMY
OF THE STUDY AREA

This section is intended to give the reader an understanding
of the environmental, natural, and human resources of the Grand
Isle area, and identifies and analyzes the economic, social, and
other factors that have influenced past economic development and
current trends in the area. This section also provides a frame
of reference to help determine the area's water and related land
resource problems and needs and to evaluate the impacts of alterna-

tive solutions.

ENVIRONMENTAL SETTING AND
NATURAL RESOURCES |

LOCATION. Grand Isle is located on the Gulf of Mexico in Jefferson
Parish, Louisiana, about 50 miles south of New Orleans and 45 miles
northwest of Southwest Pass of the Mississippi River. Grand Isle
is the westermmost of the barrier islands lying across the mouth of
Barataria Bay. The island extends about 7.5 miles in a generally
northeast to southwest direction and is about 0.75 miles in width
at the center. Grand Terre Islands are to the northeast and

Cheniere Caminada, the mainland, is to the west of Grand Isle.

TERRESTRIAL FLORA. The vegetation on Grand Isle is similar to that

found on other barrier islands in coastal Louisiana. The beach is
generally devoid of vegetation due to wave action. Low dunes rise
behind the beach, covered with sand binding plants such as morning
glories. A flat meadow lies inland from the dune and is vegetated
with grasses and sedges. Older, well developed, dunes in the
center of the island ére covered with trees and shrubs. Marshes

exist in the low-lying areas on the north side of the island.
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AQUATIC FLORA. Filamentous algae and attached diatoms exist on

submerged marsh grasses, banks of bays and bayous, and exposed mud
flats. These organisms contribute heavily to biological produc-
tivity in winter. Free-floating diatoms are common in the bay and
gulf.

IMPORTANCE OF VEGETATION. Island plants are utilized for food by
native wildlife at all times and during high water such usage is

increased. Marshes furnish food, cover and habitat for a wide
variety of animals because of interactions between terrestrial,
fluvial, and estuarine conditions. One of the most important
roles the marshes play is as a spawning/feeding/nursery area for
fish and shellfish. Detritus from the marshes forms the basis of
a food web that includes most sport and commercial species of fish’
and shellfish.

ENDANGERED AND THRFATENED SPECIES. No plants listed in the

"Federal Register" of 16 June 1976 as endangered or threatened

species are expected to be found in the project area.

TERRESTRIAL FAUNA. The higher ground has a characteristic fauna

such as deer, raccoons, opossums, rats, and mice. Numerous
migrant birds utilize the trees and bushes of the islands as a
resting stop on their northward or southward flights. A small
population of lizards, snakes, toads, and frogs exists. Marshes
provide habitat for primary consumers such as fiddler crabs,
snails, muskrats, and puddle ducks. Predators come from a variety

of groups such as wading birds, mammals and insects.

VECTORS. Species that transmit diseases to man or affect man's

comfort include mosquitoes and biting flees and midges.



IMPORTANCE OF TERRESTRIAL FAUNA. A limited amount of trapping is

conducted in the marshes. Waterfowl hunting is carried out in

ponds. Grand Isle is a popular place for birdwatching during

migration.

ENDANGERED AND THREATENED TERRESTRIAL SPECIES. The peregrine

falcon is a migrant through the area. One of the two nesting areas

for the brown pelican is near Grand Isle. The American alligator

is considered threatened in the area.

AQUATIC FAUNA. The major detritus consumers in the bay and nearshore

gulf are menhaden and mullet. Shrimp and most zooplankton also
utilize detritus. Common predators include dolphins, anchovies,
sea trout, drum, and crabs. Birds such as gulls and terns are also
predators. Most nektonic species spawn offshore and larval stages
migrate through the passes to inshore nursery grounds; major
movements are inshore during the spring and offshore during the
fall. Benthic organisms burrow in bottom sediments or utilize its
upper surface. Benthic assemblages are determined by depth,
salinity and grain-size of sediment. Typical organisms in the
lower bay include ¢lams, snails, crabs, and worms. The deeper,
swifter waters of the pass harbor such species as sea urchins, sand :
dollars, clams, and snails. Shallow, nearshore bottoms support

brittle stars, clams, and hermit crabs. Various crabs and beach

hoppers burrow on the beach. Some organisms such as brown and

white shrimp and crabs utilize all of these areas.

FISHERIES. Sport fishing is an important tourist attraction at
Grand Isle. The Barataria Bay estuary system and adjacent gulf are
among the most productive of Louisiana's waters. Between 1963 and
1973 they produced an average annual harvest of 1,083 pounds of
harvestable seafood per acre compared to a state average of 378

pounds per acre. Shrimp and menhaden were the major cash crops.



ENDANGERED SPECIES. Three endangered species of whales and three

endangered species of sea turtles are possible inhabitants of gulf

waters off Grand Isle.

CLIMATOLOGY. The climate of this area is semitropical in nature.
It is influenced by the proximity of the Gulf of Mexico with water
temperatures along the Louisiana shore ranging from an average of
64° Fahrenheit (F.) in February to 84° F. in August. Southerly
winds produce afternoon thundershowers during summer months while
winter storms are of the frontal type in which showers generally
last the duration of the storm. The area is vulnerable to the .
destructive forces associated with tropical hurricanes particularly

in summer and early fall.

The average annual temperature in the Grand Isle area is
67° F., based on records of 13 to 98 years at stations in or
adjacent to the study area. Monthly averages range from 83° F. in
July and August to 57° F. in January. The maximum recorded tempera-
ture of 104° F. occurred at Houma on 22 June 1915, while a minimum
of 5° F. was recorded on 13 February 1899 at the same location. In
the period subsequent to 1949, Grand Isle experienced a maximum of
101° F. on 30 August 1954 and a minimum of 16° F. on 11 January
1962.

Precipitation is generally heavy with the greatest rainfalls
occurring during the summer months due to frequent afternoon
thundershowers. The average annual rainfall for the area is 62.8
inches with monthly averages ranging from 3.5 inches in October to
7.5 inches in July. These figures are based on records of 13 to 98
years from Weather Service stations in or adjacent to the study
area. A maximum monthly rainfall of 21.1 inches was recorded at -

Burrwood in September 1957, while Grand Isle experienced 9.6
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inches during the same period. The maximum monthly rainfall of
20.9 inches at Grand Isle occurred in September 1946. Burrwood
rainfall during the same period was 16.8 inches. Measurable snow
occurs infrequently. The last fall of consequence produced a
maximum depth of 2.8 inches on 12 February 1958 at Grand Isle while
other locations in the area reported smaller depths. Rainfall and
other climatological data for this area are published in monthly
and annual pamphlets by the National Weather Service entitled
"Climatological Data for Louisiana." A summary of the data is

presented in appendix B.

TIDES. The normal tide along the Grand Isle coast is diurnal and
has an average range of approximately 1.2 feet, with a maximum
range of about 1.9 feet. Normal tidal effects are observed as far
inland as 40 miles. Storm and hurricane tides reach elevations of
about 10 feet on the coast, and strong northerly winds in the
winter depress gulf levels as much as 2.6 feet below m.s.l. Tide
gage readings are available at three regular locations with 16 to
23 years of record. All of these locations have recording type
gages from which hourly readings may be obtained. In 1956, high
water pipes were installed at several points (see plate B-1) to
record the maximum elevations reached by tides during tropical
storms. Observed stages for regular locations are published
annually in "Stages and Discharges of the Mississippi River and
Tributaries and Other Streams and Waterways in the New Orleans

District" by the US Army Engineer District, New Orleans.

FLOOD PROTECTION AND DRAINAGE SYSTEMS. Grand Isle has a low degree

of protection against flooding by tropical storms and hufricanes.
A sand dune along the beach front affords some protection against
flooding from the Gulf of Mexico, and a few discontinuous low

levees afford minor protection from flooding by high tides in
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Barataria Bay. No drainage structures of significance exist and
the island depends solely upon gravity drainage. The natural flow

on the island is generally from the gulf to the bay.

WATER QUALITY. As is shown on plate A-1, dredged material borrow

sites 1 and 2 are located just offshore of Grand Isle within the
Gulf of Mexico. On 30 March 1978, samples of surface water and
bottom sediment were taken at each of the two borrow areas and
analyzed. Surface water samples exceeded 1976 EPA marine water
quality criteria for the parameters mercury and zinc at both
locations. All other parameters fell within established criteria

for marine water.

For each sample location, a standard elutriate mixture was
prepared to assess the potential which the proposed deposition of
dredged material has on reintroduction of pollutants into the water
column. Dredged material, composed predominantly of sand will be
deposited principally for beach nourishment. Although restoration
is specifically accepted for ocean dumping, elutriate test results
for this project were compared with EPA marine water quality
criteria in order to estimate the potential short duration impact
which runoff from-the ff11 operation would have on nearshore water
quality. Thié/data inildicates that the standard elutriate mixture
exceeded EPA marine water quality criteria for the parameters
mercury, and nickel, at some or all of the sites tested. Mercury
levels were exceeded at both our sites in both the ambient water
samples and the elutriate samples. Nickel concentrations were
exceeded at one of the two elutriate sites. No EPA criteria have
been developed for zinc in marine waters; however, zinc was released

in moderate amounts during the elutriate test.

12



The proposed dredging operation will cause a short term
increase in turbidity from suspended solids both at the borrow
sites and along the beach of Grand Isle. An examination of the
elutriate values indicates that very minor increases in mercury,
cadmium, zinc, and nickel, may occur from runoff from the proposed
beach fill; however, only mercury and nickel may exceed criteria
limits. These increased chemical concentrations should be effec-
tively diluted in the surf zone along the shoreline. No signifi-
cant pollutional stress to either the water near the dredge sites
or the Gulf of Mexico along the shoreline should be induced by the
dredging operation. During dredging there will be some short term
temporary adverse impacts to contact recreation activities due to

the increased turbidity in the immediate vicinity of the construction.

DEVELOPMENT AND ECONOMY

This subsection presents information on the development and
uses of the envirommental, natural, and human resources of the

study area, particularly trends and projections.

PROJECTED POPULATION AND EMPLOYMENT. The population within the

corporate limits of Grand Isle, which includes the eastern end of

Cheniere Caminada, has increased from 1,190 in 1950 to 2,074 in
1960, and to 2,236 in 1970. The projected population for 1980 is
3,900 and for 2030 will be 12,600. The reduction in the growth
rate between 1960 and 1970 was due to the widespread damage brought
by Hurricane Betsy in 1965. TImmediately following Betsy, it was
estimated that the population had been reduced to about 500 people.

13



TABLE 1
POPULATION PROJECTIONS

Years Projected Population
1970 2,236

1980 3,900

1990 6,100

2000 8,400

2010 10,500

2020 11,500

2030 12,600

11970 Census data for Grand Isle and Vicinity

In line with past trends, Grand Isle will continue to be a
base of operation for large offshore petroleum and sulphur indus-
tries. It is also an important commercial fishing, sport fishing
and recreational area for residents of Louisiana and nearby
states. Of the 2,340 acres on the island, there are 682 acres
devoted to residential and commercial development, 247 acres in
industrial usage, and 231 acres in Govermment and public lands.
This latter acreage includes 126 acres of state~owned beach
designated as state parks--23 acres on the western end and 103

acres on the eastern end.

INDUSTRY. Industries within the area include a shipyard for
repair of shrimp and oyster fishing vessels and other work boats,
an ice plant, seafood unloading facilities, and oil storage and
barge loading facilities. Extensive facilities for oilfield
servicing and for operation of an offshore sulphur mine are
located on the eastern end of Grand Isle. Numerous deep sea sport
fishing charter vessels and commercial shrimping boats operate out
of Grand Isle. Additionally, the Louisiana Superport will be

located in the Gulf of Mexico south of Grand Isle.
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MINERAL PRODUCTION. Extensive 01l and gas fields exist in the

offshore areas in the Gulf of Mexico. In terms of value, petro-
leum, natural gas, and natural gas liquids are dominant. Repre-
sentatives of the o0il companies indicate that future increases in

the size of oil company installations are not anticipated.

TRANSPORTATION. The island can be reached by traveling US Highway

90 and Louisiana Highway 1 from New Orleans and by traveling
Louisiana Highway 1 from Baton Rouge. Louisiana Highway 1 (two-
lane asphalt and concrete) follows the west bank of Bayou Lafourche
from Donaldsonville to Leeville, crossing Bayou Lafourche at this
point, then continuing to the eastern end of Grand Isle. The
elevation of the highway between Grand Isle and Golden Meadow
ranges from approximately 2.5 to 5.0 feet. Above Golden Meadow
the elevation of the highway crown increases gradually to about 7
feet at Larose. Louisiana Highway 308 (two-lane, blacktop)
extends from Donaldsonville to Golden Meadow on the east bank of
Bayou Lafourche. The only railroad service in the area consists
of freight facilities of the Southern Pacific Line which extend
down the east bank of Bayou Lafourche to the mills at Valentine.
The island is also accessible by water and air. O0il companies
have heliports and seaplane raﬁps at the eastern end of the
island. There is also a private landing strip located several

miles from Grand Isle on Cheniere Caminada.

UTILITIES. Natural gas, electric power, and telephoné service are
available to the area. Water supply is provided by Lafourche

Parish Water District No. 1.
RECREATION. Grand Isle is a significant recreation and sport
fishing center and is the major beach area on the Gulf of Mexico

in Louisiana. The state park (126 acres in two tracts), is one of
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only two state-maintained public beaches on the gulf within the
state. The island has suffered in the past as a recreation
resource because of inadequate facilities such as trash pick-up,
maintenance, shortage of potable water, and sanitary facilities.
The beach, located along the gulf shoreline, is approximately 7
miles in length and varies from 25 to 400 feet in width. The
existing beach is of adequate size if developed, protected, and
nourished to offer a quality resource to the expected visitor

load. The old wooden highway bridge across Caminada Pass was not
demolished after construction of the new concrete bridge. With

the center span removed, the remaining bridge spans are now used

as fishing piers accessible from both ends and available to the
public at no cost. At the present time a raised pavilion/bathhouse,
a few picnic tables, and offstreet parking adjacent to the Bast

and West Park roadways are the only other recreation facilities at
Grand Isle. Despite these limited facilities, an estimated 349,000
visitors currently use the park beach. This estimate is based on
fees collected and random sampling of day use. Visitation data

for the period 1971 through 1977 are given below:

1971 1972 1973 1974 1975 1976 1977
428,560 511,351 597,952 278,966 378,426 396,358 348,950

Visitation has been sporadic in the past due to erosion of the
beach which is intensified during the passage of a hurricane.
Visitation showed a considerable reduction after Hurricane Carmen
in 1974. Upon completion of beach repairs in 1975 under Public
Law 288 visitation increased during 1975 and 1976. The reduced
visitation in 1977 was primarily caused by shortages of fresh
water at Grand Isle which required the closing of the West End
Park. However, improvements to the water supply system by local

interests are scheduled for the immediate future. Facilities
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being considered for future development at the East End Park
include the provision of 300 tent sites, 50 trailer camp sites
with water, electric hook-ups and a waste station, beach swimming
areas, a visitor interpretative center with concessions, a raised
deck with an 800-foot fishing pier, a crab and fishing pier with a
fish cleaning station, boardwalk areas, picnic areas, entrance
control point, park maintenance building and designated parking
areas. Development on the west end will be limited to the pro-

vision of access, designated parking areas, and sanitary facilities.

OWNERSHIP AND ACCESSIBILITY OF SHORE. The total length of shoreline
fronting the gulf is about 39,000 feet of which 8,000 feet are
public state parks; 6,000 feet at the eastern end and 2,000 feet

at the western end. There are 2,500 feet of road and street ends
open to the beach. The remaining 28,500 feet of the gulf frontage

is private but accessible to the general public.
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" PROBLEMS AND NEEDS

Beach erosion and hurricane protection are the primary
problems and needs of the study area. Grand Isle is subject to
severe damage from hurricanes because it is a fully exposed
barrier island that fronts on the Gulf of Mexico. Hurricanes from
the south, southeast, and southwest which approach the coastline
in the vicinity of the study area cause widespread flooding and
damage by the penetration of the hurricane surges inland across
Grand Isle. Flooding has been experienced from both the gulf side
and the bay side of the island. Hurricanes passing west of Grand
Isle produce high stages along the gulf side of the island,
inundating the entire island. Large waves associated with these
hurricanes strike the flooded improvements causing widespread
devastation. The force of these waves is the most significant
cause of damage on the island. Hurricanes passing east or south
of the island raise the stage of Barataria Bay due to surges
entering from the gulf. As the winds change direction, floodwaters
and waves from the bay are swept toward the island. Hurricanes
have produced stages of 9 feet at Grand Isle. The Standard
Project Hurricane for the area would produce a stage of about 10
feet at Grand Isle. Probable maximum hurricanes for the area
would produce stages averaging about 17 feet over most of the

study area.

Erosion of the gulf shore is also a serious and continuing
problem. The sand beach area which is being eroded is particu-
larly attractive to recreationists and is adjacent to the most

heavily-developed portion of the island. In addition to the loss
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of the valuable and scenic beach front,w@agymppmggj‘ppg%ggss
establishments, Louisiana Highway 1, and other public improvements

are subject to damage resulting from erosion of the island.

Severe erosion of the western end of the island resulted in
the loss of approximately 35 acres (March 1968 to May 1971) of
land between the western tip of the island and groin number 1 (see
plate 2).  Before this erosion was halted by emergency work, it
had strandéd eight houses in the Gulf of Mexico and caused several
housetrailers to be moved from their gulf front lots (see

photographs 1 and 2).

FACTORS PERTINENT TO THE PROBLEM

ISLAND FORMATION. Apprbximatély 4,000 to 5,000 years ago, sea

level approaﬁhed its present stand, having risen about 450 feet as
a result of the melting of the Pleistocene continental glaciers.
At that time, the Mississippi River began migrating back and forth
across the gulfward advancing deltaic front. Approximately 1,200
years ago, the Mississippi River began to occupy the Lafourche
course and to develop a delta to the south of what is now Lafourche
and Terrebonne Parishes. When the Mississippi River abandoned the
Lafourche course in favor of its present course to the Gulf of
Mexico about 600 years ago, the effects of subsidence and erosion
became the dominant process within the abandoned Lafourche delta.
The gulfward edge of the abandoned delta began a landward retreat,
forming arcuate, sandy delta margin islands with well-developed
beaches that are the result of reworking and winnowing of the
deltaic-front materials. Grand Isle, which flanks the seaward end
of the abandoned Lafource delta, is an example of these delta
margin islands, having originated as a baymouth spit initially

attached to the marshes at its western end.
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LITTORAL MATERIALS. Generally Grand Isle consists of a series of

low, arcuate sand beach ridges curving bayward away from the
gulfward facing edge. The thickness of the fine beach sand
varies from 15 to 30 feet and is underlain by a considerable
thickness of silty sands. Borings taken on the island and in the
surrounding area indicate that the material becomes finer with
depth and with distance landward and gulfward of the island.
Additional information concerning the availability of sand and
characteristics of the materials comprising Grand Isle and the

surrounding area are contained in appendix A.

The main source of sediments for development of Grand Isle
has been the recent materials winnowed and reworked through
erosion of delta-front material of the old Lafourche delta located
to the west of Grand Isle. The granular size of this material
currently being supplied to the island is so small that it is
quickly carried away by wave action and by the prevailing west-to-
east littoral current. As a result, the gulfward facing beach at
Grand Isle is receding at varying rates with maximum recession
occurring on the western half of the island. Possible sources of
sand for beach replenishment include Cheniere Caminada on the
mainland, locations just offshore at the western and eastern ends
of the island, and just north of the western edge of Grand Isle in

Caminada Bay.

HURRICANES OF RECORD. The Grand Isle area has experienced numerous

severe hurricanes, but only a limited history of storms exists
because records and factual documentation are lacking. Prior to
1893, there were no official meteorological records. Available
historical records are mainly from newspaper accounts and, because
the area was sparsely developed, accounts were limited only to

dramatic stories of damage and loss of life.
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Very little factual information is recorded for three storms
that struck during the period between 1831 and 1886. The first,
in 1831, inundated "Barataria Island" (probably Grand Isle) to a
depth of 6 feet, destroying a fishing village and causing 150
fatalities. In 1856, a tropical storm struck the area causing
extensive flooding. A storm in 1886 caused 3 féet of water to

flow over Cheniere Caminada.

The worst storm with respect to fatalities occurred in 1893.
This storm struck without warning, allowing no time for evacuation.
Approximately 1,150 persons were drowned on Cheniere Caminada and
18 on Grand Isle as winds over 100 miles per hour (m.p.h.) lashed
the coast. A%central pressure of 28.65 inches of mercury was
recorded. One hundred and fifty luggers were sunk and a shrimp
processing factory was destroyed. Fort Livingston was severely

damaged except for the lighthouse.

Another severe storm in 1909 caused considerable destruction
of property because of high tides. On 20 September the storm
struck the coast on a northwesterly track. The central pressure
of the storm was 28.94 inches of mercury and winds of 50 m.p.h.
were reported east of the area and 80 m.p.h. west of the area.

The wind direction during the approach of the storm was such that
a large amount of water was pushed ahead of the storm. Grand Isle
experienced a very high tide and was covered by 2 feet of water.

Manila, in Barataria Bay, was washed out completely.

The first hurricane in 1915 occurred on 17 August and had a
central pressure of 28.14 inches of mercury. This hurricane
approached the coast on a northwesterly track and although it
struck approximately 250 miles to the west,‘it caused severe

flooding along the entire central coast of Louisiana. The Barataria
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Bay area was struck by 8-foot waves. Grand Isle was inundated to
a depth of 6 feet in some parts. This storm illustrated that
flooding of land areas by tides can result from storms which pass

a considerable distance away.

The second hurricane of 1915 struck on 29 September and
passed over the study area on a northerly track with high winds.
Burrwood, to the east, reported winds of 94 m.p.h. maximum velocity
for 5 minutes with gusts up to 106 m.p.h. There was extensive
flooding in the coastal area. Grand Isle had tides of 9 feet and
was almost a total loss. Most of the livestock that survived the
August storm drowned during this storm. Although 275 deaths were
reported on the lower coast, the loss of life was minikized by the
excellent warnings that were issued. The Weather Service in New
Orleans analyzed the storm potential in time to warn the coastal

areas by telegraph and telephones.

On 26 August 1926, a storm having a central pressure of 28.31
inches of mercury passed through the western part of the area but

did not cause any appreciable damage.

On 7 August 1940, a storm with a central pressure of 28.76
inches of mercury passed approximately 25 miles south of the area
on a westerly track. Neither winds nor tides caused much damage
but the rainfall associated with the storm produced considerable

damage.

On 24 September 1956, Hurricane Flossy struck the area
causing tidal damage in the outlying islands and marshy mainland.
The central pressure in this storm was 28.76 inches of mercufy.
Grand Isle was again flooded to a depth of several feet when

water, which had been driven behind the island through Barataria
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Bay, moved into Caminada Bay and inundated the island from the
back side with stages of 8 feet at the rear and 3.9 feet at the

front.

Hurricane Carla, 9-14 September 1961, passed inland approxi-
mately 400 miles west of the study area. Carla, with a minimum
central pressure of 27.50 inches of mercury and a large radius,
was one of the most severe gulf hurricanes of this century, and
caused high tides and attendant extensive inundation of the low
lands along coastal Louisiana. Along this coastline, sustained
winds generally were less than 50 miles per hour and tides ranged
from about 3.5 to 7.5 feet. Louisiana Highway 1, which serves as
the only vehicle escape route for residents of Grand Isle, was

inundated from 9 to 13 September at several locations.

Hurricane Hilda crossed the Louisiana coast about 100 miles
west of Grand Isle d#ring the evening on 3 October 1964. At the
time of entry on the coast, winds were 98 m.p.h. and the central
pressure was 28.00 inches. Hilda caused heavy damage to offshore
and coastal oil installations in the vicinity of Grand Isle and
generated surge heights of 4.0 feet at Grand Isle and 5.5 feet to
the east and west of the island. The hurricane caused consider-
able damage to the beach at Grand Isle and cut through the western

end of the island and Cheniere Caminada.

The most destructive storm of record for the Louisiana coast
and one of the greatest storms of the century, Hurricane Betsy,
struck just west of Grand Isle on the night of 9 September 1965,
Winds of 100 m.p.h. with gusts up to 160 m.p.h. were reported at
Grand Isle while the island experienced a maximum surge height of
8.8 feet. The central pressure was 27.79 inches of mercury. The

entire island was inundated and practically all buildings with the
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exception of three were either swept away, demolished, or severely
damaged by the onrushing surge and waves. The entire beach and
adjacent sand dunes were swept back over the island by the high
surge. The coastal highway was covered with 3 feet of sand in
some places and was severely eroded in others. Aerial photographs

3 and 4 depict some of the damage caused by Hurricane Betsy.

In 1974, Hurricane Carmen caused an estimated $1,083,000 in
damages in Jefferson Parish including moderate damages to Grand
Isle. The sand dune running the length of the island was washed
inland by the tides causing silt and sand to be deposited over an
extensive area. PFollowing Carmen, the placement of 300,000 cubic
yards of sand was required to restore the natural dunes. This
work was completed in 1975 under Public Law 288, at a total cost
of $1,088,000. The dune restoration was performed according to
specifications prepared by the US Army Corps of Engineers. The
dune was rebuilt to a crest elevation of 7 feet, a top width of
10 feet, a gulfside side slope of 1V on 10H to an elevation of 4
feet, a 1V on 25H to existing slope and a landside slope of 1V
on 4H.

On 4 September 1977, Hurricane Babe approached the mouth of
the Mississippi River; drifted westward offshore; then moved
northward during the night; and crossed the coast near Point au
Fer on the morning of the 5th, some 85 miles west of Grand Isle.
Hurricane Babe was a minimal hurricane with winds of 75 m.p.h. for
only a brief period. Highest gusts at the Grand Isle Coast Guard
Station were from the southeast at 53 m.p.h. at 1:30 a.m. on
5 September. Bayou Petite Caillou at Cocodrie had a high water
mark of 8.66 feet. Leeville had a recorded stage of 4.0 feet and
the highest stage recorded on the landside of Grand Isle at the
Bayou Rigaud gage was 3.7 feet. The restored sand dune built
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after Hurricane Carmen was breached and destroyed for a length of

3,000 feet.

Other minor hurricanes struck Grand Isle in 1895, 1897, 1900,
1923, 1936, 1941, 1948, 1949, two in 1957, one in 1969, and one in
1971. The damage from these storms was either slight or was not

documented.

HURRICANE CHARACTERISTICS. A hurricane is a well-developed cyclonic

storm, usually of tropical origin. Hurricane characteristics
include violent, counter-clockwise winds in the northern hemisphere,
producing tremendous waves and surges and torrential rainfall.

Size and duration vary with each hurricane. They generally extend
over thousands of square miles, reach a height of 30,000 feet or

more, and last about 9 to 12 days from origin to dissipatiom.

Hurricanes originate exclusively in the shifting zone of
equatorial calms called the "doldrums" which lie between the two
trade wind systems. Early in the hurricane season, June and July,
there is a tendency for the storms to develop in the western
Carribean Sea, while late in the season, September and October,
storms are more likely to develop in the Atlantic Ocean. While
still in the initial stages of development, the storms are affected
by the trade winds and begin to move toward the west or northwest.
In the vicinity of 30 degrees N. latitude, they recurve and begin
to move in a northeasterly direction at an accelerated speed. This
is only a very general path that hurricanes follow and actually
there are many deviations. Hurricanes have been known to circle

back and cross over their paths.

Normal barometric pressures in the tropics are about 30 inches

of mercury, whereas the pressures recorded in hurricane centers
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range between 27 and 29 inches or sometimes even lower. The wind
system of a hurricane follows a counter-clockwise circular pattern
with the wind direction deflecting about 30 degrees inward toward
the center of the storm. At the outer limits of the storm, the
winds are light to moderate; at about 35 miles from the center,
they reach a maximum 5-minute average velocity of about 100 m.p.h.
although higher averages have occurred. Gusts as high as 175 m.p.h.
have been reported. At the center, winds are relatively calm,
This calm area, called the "eye'" of the storm, ranges between 7
and 20 miles in diameter. The point of lowest barometric pressure
is located in the vicinity of or within the eye. The lowest
recorded barometric pressure for hurricanes occurring'along the

gulf coast is 26.35 inches.

The hurricane surge which inundates low coastal lands is the
most destructive of the hurricane characteristics. It alone
accounts for three-fourths of the lives lost from hurricanes. It
is the product of meteorological and beach, shore, and inland
topographic conditions. All other factors being equal, a higher
surge will be produced if the hurricane path is perpendicular to
shore, the Velocity of forward movement is fast, or the diameter
of the storm is very large. Maximum surge heights experienced

along the gulf coast range between 10 and 25 feet.

The waves generated by hurricane winds cause extensive
damage to shore structures. At sea, the waves are high and
turbulent, particularly in the right front quadrant and near the
eye of the storm. Near shore, wave heights which have diminished
some since‘bfigin, begin to increase again because of the shoaling
effect of.the shallow water. Further, breaking waves can run up
and overtop shore structures whose crowns are higher than the wave
heights. The force expended when waves break causes the most

damage to shore structures.
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Rainfall accompanying a hurricane usually is heavy and
sometimes torrential. However, its distribution during the
passage of a hurricane is not uniform. The rain may begin long
before arrival of the storm, Prior to the passage of the eye,
rainfall generally reaches its maximum rate, and after the eye has
passed it ceases almost entirely. Rainfall is particularly heavy
in the right front quadrant. Some hurricanes, however, are
accompanied by little or no rainfall over considerable lengths of

their paths.

STANDARD PROJECT HURRICANE. A standard project hurricane (SPH) is

one that may be expected from the most severe combination of
meteorological conditions that are considered reasonably charac-
teristic of the region. The general SPH that is characteristic of
the Louisiana coast was developed in cooperation with the National
Weather Service and corresponds to one having a frequency of once
in 100 years in the northern gulf. This frequency is adjusted for
application to the individual study area. A detailed coverage of
derivation procedures and frequency computations is presented in
appendix B. The specific SPH for the study area has a central
pressure index (CPI) of 27.5 inches, maximum wind velocity over
water of 100 m.p.h. at a radius of 35 miles, a forward speed
tanging between 5 and 18 m.p.h., and a recurrence frequency of
once in about 200 years. However, each location in the study area
requires a particular path to produce critical effects. For
critical flooding of Grand Isle from the gulf, a path similar to
the September 1915 hurricane, but transposed to the west, is
required. A path similar to that of Hurricame Flossy, September
1956, is criticai for flooding Grand Isle from Barataria Bay. The
parameters of Hurricane Betsy, September 1965, exceeded those of

an SPH in all respects except CPI, and would have been more
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critical to Grand Isle had the path been more to the west. An
occurrence of a hurricane on a critical path with SPH character-
istics would produce a stage of 9.9 feet in the study area.
Detailed data related to these hurricanes are presented in

appendix B.

PROBABLE MAXIMUM HURRICANE. The probable maximum hurricane (PMH)

is one that may be expected from the most severe combination of

critical meteorological conditions that are reasonably possible
for the region. It has an infinite recurrence period. The
specific PMH for the study area has a CPI of 26.9 inches and a
maximum wind velocity of 146 m.p.h. at a radius of 35 miles for
forward speeds ranging between 5 and 40 m.p.h. Critical hurricane
paths are identical to the ones used for the SPH. An occurrence
of a hurricane with PMH characteristics would produce a maximum
surge height of about 17 feet at Grand Isle. Detailed data are

presented in appendix B.

HURRICANE FREQUENCIES. Hurricane frequencies for Grand Isle were

computed, using both the observed and synthetic data, and the
results obtained by both methods were in close agreement. A
detailed discussion of methods used in the computation of hurri-
cane stage-frequencies is presented in appendix B. Computed
stage-frequency relationships for the Grand Isle area are shown in
table 2.
TABLE 2
STAGE-FREQUENCY

Frequency Stage
(feet)
Probable Maximum Hurricane 17.0
Standard Project Hurricane 9.9
100-year 9.3
50-year ’ 8.5
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SHORE HISTORY. Prior to 1951 no major effort had been made by any

entity other than individual private property owners to control
beach erosion. Protection was provided privately by vertical
bulkheads extending only across the gulfward front of individual
lots. The bulkheads were incongruous and irregular and were
constructed to suit the means and needs of the individual owner.
These isolated structures were generally ineffective, as they
created accelerated erosion immediately gulfward of the bulkhead
and caused the structure to fail gulfward with no beneficial

effect on the regimen of the shore.

In 1951 and 1952, the Louisiana Department of Highways made
the first major effort to stabilize the shore with groin fields at
two locations where erosion threatened Louisiana Highway 1 along
the front of the island. Fourteen timber groins were constructed
by the Department of Highways at an initial cost of $480,000. Four
groins, numbered 1 through 4 from west to east on plates 2 and 3,
were constructed between station 342400 and station 315+00, and 10
groins numbered 5 through 14, on plates 3 and 4, were constructed
between stations 200+43 and 129+29., Groins numbered 1 through 8
are 500 feet in length and those numbered 9 through 14 are 250
feet in length., These timber sheet pile groins are supported by
round timber piles spaced on 5-foot centers. The groins are
spaced between 800 and 1,000 feet apart with a horizontal shore
section constructed to an elevation of 4 feet. The horizontal
offshore section was constructed to elevation 2 feet with a
transition slope upward to the shore section. The longer groins
were placed on the western side of the field. At the time of
construction, it was thought that the predominant direction of
littoral drift was east to west, based on a previous cooperative
study in 1935. However, a later study (1954) demonstrated that

the groin fields were ineffective and, in fact, the direction of
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littoral drift was from west to east. No maintenance has been
performed on any of these groins since their initial construction.
They are partially destroyed at the offshore ends as a result of
erosion,'undermining, rust, marine borers, and general rotting of
the timber members. At this time no future maintenance is planned
by local interests to restore the groins. Recommendations in the
1954 report provided for the placement of 1,200,000 cubic yards of
suitable material within the two groin fields described above and

for the construction of a jetty adjacent to Barataria Pass.

The State of Louisiana, Office of Public Works, placed 1,150,000
cubic yards of sand as artificial nourishment within the groins in
1954 and 1955 at a cost of $188,000. Approximately 350,000 cubic
yards of sand were placed between groin numbers 1 through 4 and
800,000 cubic yards between numbers 5 and 1l4. Field surveys were
taken in June 1954 prior to nourishment and in March 1955 after
nourishment had been completed. Comparative profiles made in March
1955 indicated only a 745,000-cubic yard gain over the June 1954
survey. This indicates that 405,000 cubic yards of artificial
nourishment were lost from the groin'system in less than 1l year.
However, the downdrift beach east of each set of groins indicated a
marked gain in width and volume due to the lost material being
carried eastward and.being deposited along shore by littoral drift.
Aerial photographs 5 and 6 depict the shoreline after nourishment
was completed. Results of this effort to stabilize the beaéh were
satisfactory but in 1956 Hurricane Flossy struck, first driving a
surge over the island from the gulf side thus filling Barataria and
Caminada Bays to the rear of the island, then driving a surge over
the island from the bay side to the gulf side. The low dunes along
the beach front were not of sufficient height to prevent sheet flow
over the island and erosion and scour occurred adjacent to many

structures causing them to fail.
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Photograph 5 Groins 1 through 4 after Artificial Beach Nourishment

March 1956



Photograph 6 Groins 7 through 14 after Artificial Beach Nourishment

March 1956



Louisiana Highway 1 was undermined at many places along its length.
Many residences and business establishments were totally destroyed
and much of the artificial nourishment previously placed was
carried away, either onshore, into the back bays, or offshore.
Aerial photographs 7 and 8 show the damage caused by Hurricane
Flossy. |

In October 1956, Humble 0il and Refining Company comstructed
a timber groin on the east side of property owned by the company
and placed material dredged from the offshore bottom on the west
side of the groin. The groin projected 500 feet gulfward from the
shoreline at station 83+00 and was similar to those previously
constructed by the Louisiana Department of Highways. The shoreward
300 feet of groin was constructed to an elevation of 4 feet with a
transition to elevation 2 feet for the remaining 200 feet offshore.
Material used to f£ill the groin was dredged from the offshore
bottom at a point 2,000 feet offshore. This groin appears to have
been more effective than those constructed\by the Louisiana
Department of Highways. However, this groin is in the fillet of
material trapped by the east end jetty, thus the efficacy of this
groin cannot be analyzed. No maintenance has been performed to

date and this groin is in good condition.

Subsequent to Hurricane Flossy in 1956, the Louisiana Office
of Public Works, with emergency Federal funds, placed an estimated
140,000 cubic yards of sand along 4 1/2 miles of beach in 1957 at
a cost of $76,000. Initial estimates of quantities indicated
350,000 cubic yards of artificial nourishment would be needed to
build the dune line; however, preconstruction surveys revealed
that natural swell action following Hurricane Flossy had restored
and rebuilt the beach and a much smaller quantity of material was

needed to reestablish the barrier dune.
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Photograph 7 Grand Isle after Sheet Flow from Hurricane Flossy

October 1956
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The Louisiana Office of Public Works constructed a jetty
approximately 1,000 feet west of the eastern end of the island in
1958 and 1959 at a cost of $150,000. The jetty is:approximately
935 feet long, and built perpendicular to -the shoreline at station
16+00. It was founded on a timber mattress and had a 6-foot crown
width at elevation 3 feet and 1 on 1.5 side slopes. The 1954
cooperative study indicated that this jetty would trap a large
quantity of sand at the expense of the downdrift shoreline adjacent
to Barataria Pass. Within a period of 4 years following its
construction, the jetty had trapped more than 1 million cubic yards
west of the jetty. However,bthe effects of the jetty extended
eastward where 30 acres of the island were completely lost. Aerial
photograph number 9 taken in February 1960 and number 10 taken in
September 1962 show the jetty and shoreline changes which took

place in that time interval.

The Louisiana Office of Public Works placed 350,000 cubic
yards of sand within the 10 groins near the center of the island in
1961 and 1962 to repair the damage done by Hurricane Carla in 1961
and supplement repairs for damages done by Flossy and several
tropical storms since 1956. The cost of this work was approximately
$115,000. (see table B-10, appendix B). A significant loss occurred
within the eastern groin field (station 133+10 to station 196+80),
during this period while the adjacent shore on both sides of the

groin field was relatively stable.

In 1964, the Louisiana Bonding and Building Commission
together with the Louisiana Office of Public Works, extended the
jetty adjacent to Barataria Pass 1,400 feet. Aerial photograph 11
shows the new 1,400-foot section extending gulfward from the end
of the original jetty. Essentially the same cross section was

used for the extension as was used in the initial construction
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except for a 400-foot segment which had to be founded on a shell
bedding when the contractor ran out of lumber mattresses. The
extended jetty began immediately to trap sand which otherwise
would have flanked the shorter jetty around its outer end. A
large shoal formation east of the jetty began to erode again but
the erosion was only temporary. Within 1 year the jetty had
trapped sufficient sand to essentially fill the offshore bottom on
the west side of the jetty and littoral drift began to flank the
jetty again. The accretion caused by the jetty extended 9,000
feet to the west along shore and amounted to 1,250,000 cubic
yards. The cost of this work was approximately $200,000.

In 1965 Hurricane Betsy caused extensive damage to the
entire island. The dune line along the island, with the exception
of a short segment within the westward groin field, was destroyed.
Aerial photographs 3 and 4 show changes caused by Hurricane Betsy
along the western 5 miles of beach. The jetty was flanked at its
shoreward end, the 400-foot segment of jetty founded on shell
.bedding failed, and the lérge'shoal formation east of the jetty was
scoured away by the inward flow of storm~driven tide. Following
Betsy 550,000 cubic yards of sand were borrowed from the accreted
area west of the jetty 'to restore the natural dunes which had been
destroyed previously. This work was done in 1966 under Public Law
875-81 by the Louisiana Office of Public Works under a reimbursable
agreement with the Federal Govermment through the Office of
Emergency Planning. The total cost of the work was $447,000. The
dune restoration was performed according to specifications developed
by the US Army Corps of Engineers. The dune was reconstructed
to a crest elevation of 8 feet, a top width of 10 feet, a gulfside
side slope of 1 on 4 to elevation 5 feet, a 1 on 25 berm slope
to elevation 3 feet, and a 1 on 15 beach slope to existing

ground. The landside slopes were 1 on 4 from top of crown to

44



elevation 5 feet, and 1 on 15 from elevation 5 feet to existing
ground. Along the western 6,000 feet of the island the shoreline
had receded as much as 450 feet, prior to the emergency construc-
tion described on page 49, and this erosion had completely consumed
the dune section within this reach and left several beach homes
stranded in the gulf waters. Along the remainder of the island,
natural species of beach grass and shrubbery have been established

and now help trap or prevent loss of wind-blown sand.

Repair of the jetty was also completed in 1966 with funds
provided through the Office of Emergency Planning, when it was
determined that the jetty would not function properly if it were
not tied into the shore and repaired where failure had occurred.
. The cost for the tie-in and repair work was $25,000 and $83,500,
respectively. The Corps of Engineers contracted for the jetty

repair work which was completed in April 1966.

As previously stated, a large shoal east of the jetty was
severely eroded by Hurricane Betsy. As a result of this damage,
erosion east and north of the landward end of the jetty continued
at a rapid rate and began to threaten the construction and continued
existence of the new US Coast Guard Loran Station on the eastern
end of the island, photograph 12. The US Coast Guard, using
limited funds ($27,000) and manpower, constructed a revetment on
the northeast side of the station in August 1967. The revetment
was constructed along approximately 1,000 feet of existing shore-
line between elevations minus 1 and 2.5 feet. The material used
was a pliable nylon container sewn to form individual quilted
compartments or pockets. A sand-cement mixture was shot under
pressure into the individual compartments after the 30- by 1l5-foot
blankets were placed on a prepared slope. Each blanket was placed

so that some overlapping occurred at each side of each blanket.
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The cement hardened to form a rigid shell of concrete which conformed
to the contours of the graded bank slope. Inspection of the
revetment in December 1968 revealed that approximately 900 feet

had failed as a result of wave overtopping, uplift pressure, and
leaching of the foundation which, in turn, left an unsupported

shell which subsequently cracked and broke up under wave action.

With the failure of that revetment and continued erosion at
the Coast Guard station, the US Coast Guard requested assistance
in the design and subsequent construction of a more permanent-type
structure along the problem shore. As a consequence of detailed
studies by the New Orleans District, a rubble mound revetment
which would tie into the existing jetty was determined to be the
most feasible method of controlling erosion. This revetment was
constructed by the New Orleans District for the Coast Guard to
elevation 6 feet along approximately 1,400 feet of pre-erosion
shoreline in an effort to restore the original property purchased
by the Federal Govermment in 1965. Approximately 7.6 acres of
property had been lost since the purchase. Aerial photograph 13
shows the completed revetment and the remnants of the former one.
The cost of the revetment (completed in February 1970) was $176,000.
This revetment was designed to protect against a 5-foot wave
accompanying a storm surge having a 10-year recurrence interval and
has performed satisfactorily to date. No maintenance has been

necessary since construction.

After passage of Hurricane Carmen in September 1974, the sand
dune at Grand Isle was restored along the length of the island, as
described on page 26. This work was performed between the months
of August 1975 and May 1976. Minor storms occurred during that
period and difficulty was encountered in maintaining the designed

cross section, which did not include the 200-foot beach berm

47



TL6T Axenuep

JuswisaaI paens 3SeBOD *S N
JO UOT3ONI3SUOD I93Je B[SI pueay JO pus 3seg ¢ ydeabojoyyg




recommended herein. In fact, the dune was built very close to the
shoreline at some locations. The winter storms that occurred
during and soon after construction overtopped the crest of the dune
which was built to an elevation of 7 feet, causing significant
damages to the portion of the dune located between stations 250+00
and 315+32, from the Grand Isle library westwatrd to groin number 4.
In addition, in September 1977, Hurricane Babe crosked the
Louisiana shoreline in the vicinity of Point Au Fer, about 85 miles
west of Grand Isle. The 53 m.p.h. winds assoclated with this storm
destroyed 3,000 feet of the "restored" dume built ih 1975 and 1976.

PREAUTHORIZATION CONSTRUCTION BY LOCAL INTERESTS., 1In view of the

imminent danger to property on the western end of the island and
the fact that the Corps of Engineers had no authority or funds
available to construct emergency works df the magnitude required to
halt the erosion; the Louisiana legislature appropriated 81 miilion
for the emergency work in 1971. The construction of a jetty along
the western end of Grand Isle and placement of sandfill on its
landside, in accordance with the authorized plan, was completed in
July 1972 by contract of the Louisiana Office of Public Works. By
letter dated 17 June 1971 the Louisiana Office of Public Works
requested that monies spent by the stdate for this emergency pre-
authorization construction be credited toward the non-Federal share
of the first cost of the proposed Federal project, when and if a

Federal project is approved.

SHORE PROCESSES PERTINENTf
TO THE PROBLEM

LITTORAL TRANSPORT. The predominant direction of littoral transport

along the central portion of the island between stations 95+00 and

350+00 is from west to east. This direction is largely determined
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from observations of the wind and wave climate, from studies of
refraction and diffraction diagrams, from recent experience with
artificial nourishment, and from observations of accretion on the
west side of littoral barriers and erosion on the east side.
Between stations 350400 and 397400 on the western end of the
island, the littoral current direction is variable according to the
prevailing tide, being eastward during ebb flow and westward

during flood flow. This tidal current is reinforced or reduced
according to the wave direction of approach prevailing at any time.
This is determined from current observations made in 1935, from
visual observations and aerial photographs made since 1950, and
from studies of bar formation cycles in Caminada Pass and alongshore
east of the pass. Aerial photographs taken in February 1965 at low
tide show two separate channels through Caminada Pass--one channel
following the western shore of the pass and another following the
eastern shore of the pass. A large bar formation is present

between the two channels, as shown on photograph 14.

Along the eastern third of the island between stations 95+00
and 16+00, the predominant direction of littoral transport is
toward the east. At present the direction of the ebb current is
easterly about 120 degrees and the jetty extends 2,400 feet off-
shore from the 1958 shoreline. Waves approaching from the east
occur less than 3 percent of the time and are intercepted by the
jetty; therefore, these waves have little effect on shore pro=
cesses. Before construction of the jetty, the direction varied
with the tidal flow, being eastward during south or southwesterly
wave action and flood tide and being westward during ebb tide,
opposing the littoral currents caused by south or southwesterly
wave action. Southeasterly wave action tended to reinforce along-
shore flood currents near the passes and reduce the alongshore ebb
currents. This determination is a result of wave refraction and
diffraction studies for waves approaching from deep water directly

onshore.
50
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The only major littoral barrier of consequence in the study
area other than the two passes is the jetty. Prior to its
construction, the shore showed a general recession. Within 3 years
after initial construction, more than 1 million cubic yards had
been trapped by the jetty. This would indicate an average littoral
transport rate exceeding 300,000 cubic yards annually had occurred
along the island. After the 1,400-foot extension in 1964, an
additional 1.25 million yards of accretion occurred along the
eastern 2 miles of shore in 4 years including that lost as a
result of Hurricane Betsy. Again this average would be in excess

of 300,000 cubic yards per year.

The variability of littoral transport along the front of Grand
Isle is dependent upon two factors-—the absence or presence of a
trailing sand spit joining the western lip of Caminada Pass and
extending into Caminada Bay (photograph 15) and the absence or
presence of an onshore bar east of Caminada Pass extending eastward
parallel to the shoreline for several thousand feet, photograph 14.
The trailing sand spit is shown extending into Caminada Bay on the
aerial moséic, plate 2. During each hurricane or tropical storm,
some material is lost to abnormal flow through the pass. Following
the storm, littoral material is trapped in the trailing spit until
its deficiencies are satisfied. The onshore bar forms as an
offshore bar approximately in the center of Caminada Pass, as shown
in photograph 16, and migrates eastward readjusting to conform to
the eastern lip of the pass and the gulf shoreline, as shown in
photograph 17. This offshore bar is estimated to store 1 million
cubic yards over a cyclic period of 3 years before the bar finally
attaches itself to the western 4,000 feet of shoreline, as shown in
photograph 18. The onshore bar then proceeds to erode and nourish
the downdrift shoreline. During the bar formation and subsequent

to its migration toward the east, it is evident that littoral
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transport along the island shoreline is reduced. Photograph 1
shows the eastern lip of Caminada Pass near the western tip of the

island in a critical state of erosion.

SUPPLY OF LITTORAL MATERIALS. Experience gained from studies made

after construction of the jetty at the eastern end of the island

indicates that there is not a quantitative deficiency of littoral
material at present. The source of littoral material to the west
of Grand Isle is not yet depleted and is likely to continue to
provide material for a number of years in the future. In addition,
the jetty has been used effectively as a littoral trap to intercept
and store material until it is needed. More than 1 million cubic
yards of suitable material were available for beach restoration
following Hurricane Betsy, although only 550,000 cubic yards were
needed. Since 1954, more than 2 million cubic yards from various
sources have been placed on the beach in efforts to restore it and

stabilize problem reaches.

MANNER OF MOVEMENT OF LITTORAL MATERIAL. Problem conditions in the

recent past have been caused primarily by hurricanes and tropical
storms, but occasionally frontal storms associated with low pressure
systems and Arctic air masses have raised water levels 2.5 feet or
more above normal high tide and have caused limited local erosion.
Table B-10, appendix B, summarizes the movement of littoral materials
within the limits of the surveyed ranges between stations 72+00 and
337400. The most significant erosion losses occurred during
Hurricane Betsy in the open stretch between the two groin fields,
i.e., between stations 235+26 and 259+00. With the exception of
Betsy, the most significant erosion occurred within the eastward
groin field between stations 133+40 to 173+45, a reach which has
 the shortest groins. Groin numbers 9 through 14 are 250 feet and

groins 5 through 8 are 500 feet long. Moderate to severe storms in
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1958, 1959, 1960, 1961, 1963, 1964, 1965, 1969, and 1970, were
primarily responsible for eroding the beach. The eastern 2 miles
of the island has experienced accretion and is relatively stable.
The rapid recession of the shoreline along the western 4,000 feet
of the island is the result of storms during August, September, and
October 1970 which have caused rapid surge inflow into Caminada Bay
through Caminada Pass. The unusually high alongshore currents
caused by the surge rapidly eroded the unstable lip of Caminada

Pass causing a loss of 15 acres in 4 months.

The island is low, ranging between elevations 3 and 5 feet.
Storm surges and consequent wave action and free flow (sheet flow)
work together to either drag beach material off the beach and
deposit it offshore or carry the material inland and deposit it
north of the highway. Results of this action are depicted vividly
in photographs taken following Hurricanes Flossy and Betsy. The
predominant direction of movement of beach material is determined
solely by the height of the storm surge. Less severe storms which
generate surges to elevations less than about 4.5 tend to degrade
the beach and deposit the material offshore. Severe hurricanes,
which generate surges greater than 4.5 feet, cause sheet flow and
wave action to occur over the island. Both methods of degradation

occur for such severe hurricanes.

FUTURE SHORE CONDITIONS. The findings presented in the 1954

report concerning the cyclic shoreline changes along the eastern
lip of Caminada Pass have been verified by studies of aerial
photographs and actual observation. In the spring of 1968 an
offshore bar was visible at low tide along the eastern lip of
Caminada Pass. By the spring of 1969, this offshore bar had
migrated eastward and had become integral with the 1968 shoreline,

as shown on photograph 18. 1In August 1970 this bar began to erode
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and by February 1971 had completely disappeared. At about the
same time aerial photographs flown in January 1971 showed an
offshore bar in the early stages of development forming in the

center of Caminada Pass (photograph 16).

The island will continue to experience high surges and wave
action. It is unlikely that man's efforts to control the weather

will meet with measurable success in the near future.

The data presented on shoreline changes dating back to 1877
indicate that the island has changed configurations about a rela-
tively stable midpoint or node--the eastern half accreting while
the western half is eroding and vice versa. Construction of the
jetty at the eastern end is affecting the pattern along the eastern
third of the island by tending to stabilize that segment. The '
remainder of the island including the node about which long term
changes have occurred will continue to recede at an average rate as
shown in table 3. Such erosion would soon endanger the alongshore
highway and stifle economic growth of the region. Littoral material
from the abandoned Lafourche delta to the west of Grand Isle will
likely continue to nourish the island for another 50 to 100 years.
However, the occurrence of a severe hurricane such as Betsy at the
same time that the eastern lip of Caminada Pass had depleted its
cyclic nourishment could have disastrous results. Total erosion of
the western 2,500 feet of the island could cause total loss of any

vehicular connection with the mainland.

f
)
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TABLE 3

EXPERTENCED AND PREDICTED RATES OF SHORELINE EROSION
in feet, referenced to mean high water

Total change Total change | Predicted
Annual Annual annual
Ranges 1932-1953 rate 1958-1970 rate rate
72400 =180 -9 +635 +58 0
80400 -280 -13.5 +335 +30.5 0
88+00 -360 -18 +190 +17.5 0
95+57 ~300 -14.5 +139 +13 -5
133+10 -220 -10.5 -32 -3 -10
141450 =240 -11.5 ~-48 -4.5 -11
149+40 =250 -12 -52 -5 =12
157445 =240 ~11.5 =40 =4 =12
165+25 ~-260 -12.5 0] 0 -12
173+45 -230 -11 -27 -2.5 =12
181+15 =200 -9.5 ~45 ~4 =12
188+85 ~-140 -7 -3 -.5 -10
196+80 =160 -8 - -14 -1.5 -8
235+26 -170 -8 +9 +1 -8
243400 -150 -8 -4 -.5 -8
251400 ~180 -9 +20 +2 -9
259400 ~170 -8 +8 +1 -8
320+80 =90 -4.5 -38 -3.5 =5
329+00 =50 -2.5 =120 -11 -10
337400 ~20 -1 =178 -16 =16
Note: Positive numbers indicate accretion; negative numbers

indicate erosion.

IMPROVEMENTS DESIRED

At the initial public meeting held for this study in Grand

Isle, Louisiana, on 8 December 1966, the following improvements

were requested:

A representative of the Louisiana

-0ffice

of Public

. Works requested that the 2,700-foot stone jetty on the eastern end
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of the island be enlarged and extended and that the beach be

periodically nourished as needed;

® The Mayor of Grand Isle, expressing the consensus of
Grand Isle residents, requested that a beach nourishment program
and a system of rock groins or jetties tied into existing sandbars

be constructed in lieu of a high (20- to 30-foot) levee;

® A resident of Grand Isle requested that a stone break-
water with a crown elevation of 8 or 9 feet be constructed to
extend the length of Grand Isle at a distance of about 200 yards
off the gulf shore;

@ A representative of the tourist industry indorsed the
request for the seawall, with a modification to include several

stone jetties; and

o Numerous individuals, the Mayor of Grand Isle, and
representatives of Graﬁh Isle, Jefferson Parish, and the State of
Louisiana, through letters and at informal meetings, requested
immediate assistance to stop the rapid erosion of the western end

of Grand Isle.

9 Additional requests were made by a few individuals at the
second and final public meeting for any form of beach erosion and

hurricane protection.
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FORMULATING A PLAN

These plan formulation studies are to review the economic,
envirommental, and social impacts of alternmative plans on which to
base the selection of the plan of improvement that best satisfies
the needs of the study area, and to determine the extent to which
the selected plan maximizes national and regional economic develop-
ment, or maintains or enhances envirommental quality, and improves
social well-being. This section discusses the logic of the plan

selection process and rationale for arriving at the selected plan.

The Water Resources Council's Principles and Standards (P&S)
- for Planning Water and Related Land Resources require that Federal
and Federally~assisted water and related land planning be directed
to achieve National Economic Development (NED) and Environmental

Quality (EQ) as equal national objectives.

Current public and organizational concerns indicate that the
primary "planning objectives" in the study area should satisfy the
need for beach erosion control and hurricane protection. A study
of the problems associated with the study area substantiate these

findings.

FORMULATION AND EVALUATION CRITERIA

Plan formulation and evaluation were based on technical,
economic, and various intangible criteria. Such criteria permit
the selection of a plan which best responds to the problems and

needs of the area and is economically and engineeringly feasible
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and envirommentally and socially acceptable. These criteria are

discussed in subsequent paragraphs.

Alternative plans of improvements were formulated and evaluated
in accordance with applicable guidelines of the National Environ-
mental Policy Act of 1969; Section 122 of the River and Harbor Act
of 1970; Section 103 of the Water Resources Planning Act of 1965;
Water Resources Development Act of 1974; and Engineer Regulations
of the 1105-series, which provide for implementation of P&S for

planning water and related land resources.

TECHNICAL CRITERIA. The following technical criteria were used to

formulate viable plans and evaluate those deserving further consid-
erations. These criteria also were used to eliminate certain
methods of protection that were not practicable and, therefore,

did not merit further consideration or analysis.

Technical criteria required that the selected plan be consistent

with local and regional land use plamns for the study area.
) Topography of area, geologic stratifications, experience
with emergency works, wave surge, and hurricane characteristics -

were the determining factors for adaptability of structural solutioms.

o Recorded data on past hurricanes were utilized to determine

the "design hurricane."

ECONOMIC CRITERIA. The economic criteria applied in formulation

and evaluation of plans are as follows: _

® It is anticipated that the economy of Grand Isle will _

continue to depend on the offshore petroleum industry, on commercial
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fishing, and on recreation-oriented services throughout the project
life.

® The economic justification of each plan considered was
based on a comparison of the average annual benefits with the
average annual costs. Benefits and costs were expressed in com-
parable monetary terms by discouhting of benefits and costs to
present values as of 1980. The magnitude of the discounted future
benefits and of all costs was a function of the project life and
the current Federal interest rate. The project life and interest
rate used were 50 years (1980-2030) and 6 7./8 percent, respectively.
The base year in the analysis was 1980; and the economic life of
the plans evaluated extends from 1980 to 2030.

® Except where overriding intangible benefits and/or costs
dictate otherwise, a plan is properly formulated and economically
justified if: (1) average annual benefits exceed average annual
costs; (2) each separable segment or purpose provides benefits at
least equal to its costs; (3) the scale of development provides
maximum net benefits; and (4) there are no more economical means of
accomplishing the same purpose which would be precluded from

development if the plan were undertaken.

@ The plan selected should be that plan which maximizes
economic efficiency and optimizes the scale and timing of develop-
ment while achieving the planning objectives, subject to any
modifications dictated by overriding intangible benefits and/or

costs.

ENVIRONMENTAI AND OTHER CRITERIA. The following envirommental and

other criteria were considered in plan formulation and evaluation:
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® Special consideration should be given to avoid alteration
of habitat critical to threatened and endangered species.

o Degradation of water quality should be minimized to the
fullest extent possible. ’

o Recreational features should conform to state standards.

o Damage to historic and archeological resources should be

avoided when possible.

® Destruction of wetlands should be minimized as directed

by Executive Order 11990 dated May 1977.

® Destruction of nearshore water bottoms should also be

minimized.

o The selected plan will address the environmental needs of
the study area that are justifiable by tangible and intangible

values and desires of local interests also will be considered.

@ The planning objectives, to reduce beach erosion and
hurricane flood damages at Grand Isle, represent the problems and
needs. All plans that address these objectives were reviewed

during this Phase I affirmation study.

o The first stage of the plan formulation process consisted
of a preliminary evaluation of the possible structural and non-
structural solutions that address the objectives of beach erosion
control and hurricane protection. The technical, economic, environ-—
mental, and other criteria set forth previously were used to

evaluate each solution considered. This screening resulted in the
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discarding or holding of solutions for further evaluation.

Groins, levees, bulkheads, segmented offshore breakwaters, a
breakwater, floodwalls, and extension of the eastern jetty at
Grand Isle, were among the alternatives considered; Also various
armorings of the dune, such as cellular concrete revetment and
longard tubes in combination with the beach nourishment or instead
of the beach fill were considered. These alternatives were
discarded due to restraints imposed by technical or economic
criteria that rendered these solutions infeasible. A nonstructural
alternative, Implemented By local interests to reduce the extent
of hurricane damages, is the existing ordinance that requires all
residential buildings to provide a clear distance of at least 8

feet between the existing ground and first floor of buildings.

Four structural solutions that withstood the restrictions
of the technical, economic, envirommental, and other criteria were
retained for detailed evaluation. The evaluation of these plans
led to the identification of the NED plan and EQ plan and resulted

in the selection of the plan recommended in this report.

' POSSIBLE SOLUTIONS

The possible solutions evaluated in the preliminary stages of

plan formulation are described below:

BEACH FILL. The beach at Grand Isle could be widened by artificial
placement of fill material to the extent required to afford the
desired protection against further destructive erosion. A wider
beach would move the wave breaking point seaward for a gi&en
design and tidal elevation. The widened beach could be stabilized
by periodic artificial beach nourishment. Such a widened and

stabilized beach would be beneficial in view of increased
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recreational use as well as the provision of some protection to
onshore installations against water attack. This solution was

retained for detailed consideration.

BEACH FILL WITH GROINS. During preliminary studies, use of a groin

system was investigated. In order for groins to be effective,

without nourishment, waves must approach the shore at an angle a

large percentage of the time. Waves approach Grand Isle predominantly

directly onshore and, therefore, render a groin system ineffective.

Studies of the timber groins constructed by the Louisiana Department

of Highways in 1951 and 1952 indicate that these have not provided

any benefits to the beach area. These groins were constructed in

two fields located approximately 2.5 miles apart. Comparison of

aerial photographs and beach surveys over the last 20 years indi-

cates that the shoreline between the two fields of groins behaves

the same way as the shoreline within the fields. When the shoreline

between the two fields was eroding, the shoreline within the fields

was also eroding, and when the shoreline between the fields was

enjoying relative stability, so was the shoreline within the field. -
Approximately 2 or 3 years following the construction of the

groins, about 1.2 million cubic yards of sand was dredged onto the

beach as an emergency measure to provide erosion protection to the -
Grand Isle beach front, including the area within the fields of

groins. In addition, we find that the two fields of groins did

nothing to help prevent the severe erosion caused by Hurricanes

Flossy in 1956, Carla in 1961, Hilda in 1964, or Betsy in 1965, or

to trap sand and rebuild the beach following these hurricanes.

Each time the beaches had to be rebuilt by direct placement of

sand. 1In order for a groin system with periodic nourishment to _
provide an adequate degree of shoreline stability, groins would

have to be constructed approximately 250 feet apart, beginning at )

Caminada Pass and extending eastward along 6 miles of beach front,
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and would have to be about 600 feet long. The systems of groins
would cost in excess of $18 million, the initial cost for the
sandfill would be about $2,250,000, and the required periodic
nourishment would cost $90,000 annually. The groins would require
replacement at 20-year intervals, This solution was economically

not justified and, therefore, was deleted from further consideration.

BEACH FILL AND DUNE. Hurricane wave protection would be provided

by a beach with a berm elevation above that required for the
prevention of destruction by erosion and by construction of a dune
of sufficient height to remain above the limits of the wave uprush.
The plan comprising conétruction of a sand beach, together with
maintenance of the dune that was restored to an elevation of 7 feet
under the authority of Public Law 93-288, was developed to provide
an interim method that responds to the Water Resources Council's
Principles and Standards. That plan was identified as the EQ plan
in the addendum to the survey report, contained in House Document
Number 94-639, dated 29 September 1976. Field observations in
connection with studies for this report indicated that overtopping
of a 7-foot dune is a more frequent occurence than once in 10

years, as described in the addendum. A 4-~ to 5-foot storm stage is

T

almost an annual event and a 3-foot runup from offshore waves will o
cause a 7-foot dune to be overtopped. If a major storm occurs,
overtopping would be significant and the dune would be breached by
currents paralleling the land side of the dune. In September 1977,
when a minor hurricane (Hurricane Babe) passed approximately 85
miles west of Grand Isle, it completely destroyed the restored
dune. At that time, the highest recorded stage of 3.68 fee; was
recorded at Bayou Rigaud on the landward side of Grand Isle. To
prevent overtopping, the crest elevation of the dune and the cross
section of the beach berm are both major factors. The authorized
plan incorporates a high dune crest elevation with a large beach

berm to prevent overtopping from major storms or hurricanes.
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LEVEES AND BULKHEADS. A plan to provide complete hurricane protection

for the island would require construction of a levee system along
the bay side, with concrete bulkheads at the various docking
facilities. Sand dunes along the gulf front would also have to be
constructed and tied in with the levee system to constitute an
unbroken barrier to water action from the gulf, passes, and bays.
This system would have to be designed to protect the island from a
storm which would produce tides about 6 feet in excess of those
.which occurred during Hurricane Betsy. This plan would cost over
$45 million and is economically infeasible. Any lower degree of
protection would give a false sense of security in the event that a
hurricane should occur which was more severe than the design storm.
Occurrence of a storm greater than the design hurricane would be
disastrous, as the island could flood from overtopping and would be
completely isolated by inundation of the only escape route. No

further consideration was given to this type of protective measure.

BREAKWATER. An offshore breakwater to prevent significant hurricane
surges would have to reach a height of at least 13 feet above m.s.l.
The cost to build a structure of this magnitude would be in excess
of $51 million. A breakwater at an elevation of 8 or 9 feet above
m.s.l., as fequested by local interests, would not prevent damége
from significant hurricane surges nor would it entirely prevent
erosion of the island. The beach would still have to be initially
widened and require periodic nourishment. This breakwater would
reduce the amount of nourishment required, but not sufficiently

to justify its conmstruction. In addition, the breakwater would
function as a complete littoral barrier and would possibly have
detrimental effects upon Grand Terre Islands. This solution also

was dropped from further consideration.
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EXTENSION OF JETTY AT EASTERN END OF THE ISLAND. Extension of the

jetty at the eastern end of the island, as requested by the Louisiana

Office of Public Works, was considered during preliminary studies.
It was determined that extension of this jetty would not appreciably
prevent erosion of the central sections of the island, and that in
the initial years after its extension, it would cause a detrimental
effect on Grand Terre Islands by interrupting the west to east
littoral transport. The proposal was not economically justified.

In addition, since sufficient beach is now available at the eastern
end of the island, no further consideration was given to the

extension of this jetty.

JETTY AT WESTERN END OF THE ISLAND AT CAMINADA PASS. A stone jetty

to stabilize the western end of the island at Caminada Pass was

investigated and is included as an integral part of each of the
plans considered in detail. As previously noted, construction of a
jetty along the western end of the isle,'in accordance with the

authorized plan, was completed by local interests in July 1972.

REVETMENT WITH SPUR DIKES AT THE WESTERN END OF THE ISLAND AT
CAMINADA PASS. A stone revetment along the western end of the

island with a series of stone dikes perpendicular to Caminada Pass
was also investigated as a method of stabilizing the western end.
This revetment was found to be economically infeasible and deleted

from detailed consideration.

PLANS CONSIDERED FURTHER

The most suitable means to prevent erosion consists of widening
the beach by artificial placement of beach fill together with
periodic beach nourishment. Stabilization of the beach would be

accomplished by construction of a jetty at the western end of the
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island. Such a widened beach would provide benefits from increased
recreational use and from prevention of damage caused by beach
erosion. Benefits from hurricane wave damage protection would be
obtained by raising the berm elevation and by providing a dune
along the gulf front with a crown elevation at or above the limits
of wave uprush from the design hurricane. Four plans of protection
have been considered in detail and are described in the following
paragraphs. A discussion of the design criteria is given in
appendixes A, B, and C, and the plans and typical cross sections

are shown on plates 2, 3, and 4.

PLAN A - BEACH EROSION PROTECTION. This plan would restore and

stabilize the beach at Grand Isle to provide recreational use and

protection from beach erosion damage, but does not address the need

for hurricane protection. A 200-foot wide beach with a shoreward

elevation of 3 feet and a gulfward elevation of 2 feet (1 on 200

slope) is the minimum section required to restore and stabilize

Grand Isle's gulf shore. The beach would assume its natural slope

from an elevation of 2 feet to the offshore bottom. It would be -
located gulfward of the existing dune line and would extend the
length of Grand Isle's gulf shore, approximately 39,000 feet. A
jetty approximately 2,600 feet long with a crown elevation of 4
feet, a crown width of 6 feet, and side slopes of 1 on 2 with fill
placed on the Grand Isle side would stabilize the western end of
Grand Isle at Caminada Pass. Material for the beach fill and
periodic nourishment would have the characteristics of the sand
native to the beach. Borings indicate that suitable sources for
initial fill and periodic nourishment are available in sufficient
quantities offshore near each end of the island (plate A-1). It is )
estimated that about 500,000 cubic yards of usable material would

be required to provide a beach having the minimum section described .

above. Maximization of net benefits by analysis of other beach
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widths was not warranted for plan A since the 200-foot wide beach
berm was the minimum width required for beach stabilization and

provides an adequate beach for recreation.

PLAN B - COMBINED BEACH EROSION AND HURRICANE PROTECTION (DUNE
ELEVATION 11.5). This combined beach erosion and hurricane protec-

tion plan provides protection from gulf waves driven by hurricanes
having frequencies of up to approximately once in 50 years. The
plan provides for a vegetated, sandfill dune with a 10-foot wide
crown at an elevation of 11.5 feet and side slopes of 1 on 5, and a
180-foot wide sandfill berm sloping from an elevation of 8.5 feet
at the toe of the dune gulfward to an elevation of 3 feet. The
berm would assume its natural slope from an elevation of 3 feet

to the offshore bottom. The jétty described under plan A would be
included in the plan to stabilize the western end of the island at
Caminada Pass. The fill required to establish the dune and beach
berm is estimated to be approximately 1,500,000 cubic yards. This
material is available in sufficient quantities from the sources

described in plan A. _

PLAN C - COMBINED BEACH EROSION AND HURRICANE PROTECTION (DUNE
ELEVATION 13). This plan would provide protection from beach f

erosion and from waves driven by hurricanes having frequencies of
up to once every 100 years. It provides for a vegetated, sandfill
dune with a 10-foot wide crown at an elevation of 13 feet with side
slopes of 1 on 5 and a 180-foot wide sandfill berm sloping
gulfward from an elevation of 10 feet at the toe of the dume to an
elevation of 3 feet (slopes: 1 on 70 for 70 feet, 1 on 5 for 10
feet, and 1 on 25 for 100 feet). The berm would assume its natural
slope from an elevation of 3 feet to the offshore bottom. The
jetty described under plan A is also included in this plan. The

£fi1l required to establish this dune and berm is estimated at about
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1,900,000 cubic yards, and is available in sufficient quantities

from the sources described in plan A.

PLAN D - COMBINED BFACH EROSION AND HURRICANE PROTECTION (DUNE
ELEVATION 15). This plan provides protection from beach erosion

and from waves driven by hurricanes having frequencies of up to
once every 200 years. It comsists of a vegetated, sandfill dune
with a 10-foot wide crown at elevation 15 feet and side slopes of 1
on 5 and a berm of the same elevation and dimensions as described
for plan C. The jetty described under plan A is also included in
plan D. The fill to establish this dune and berm is estimated at
approximately 2,300,000 cubic yards and is available in sufficient

quantities from the sources described in plan A.

NONSTRUCTURAL. The residents of Grand Isle have, through experience,

become aware of the hurricane threat. The majority of the houses
are built with first-floor elevations at or above 12 feet. The
Town of Grand Isle has an ordinace that requires all residential
buildings in the corporate limits to be constructed on piles with
no less than 8 feet of penetration and requires that a clear
distance of at least 8 feet be provided between the existing
ground and first-floor of the buildings. The town officials have
an evacuation plan for the Grand Isle area requiring evacuation of
the area through Louisiana Highway 1, the only escape route, before
the Weather Service issues evacuation advisories. The issuance of
an evacuation order well in advance of tidal flooding is required
because the grade of Louisiana Highway 1 from Grand Isle to Golden
Meadow is low; it varies between elevation 2.5 feet and 5 feet
m.s.l. None of the plans discussed above will prevent stillwater
flooding, and an adequate warning system as well as plans and
routes for rapid evacuation are essential supplements to any of
these plans in order to prevent loss of life and damage to movable

property.
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NO ACTION. Failure to construct the project being recommended
herein would continue to allow improvements on Grand Isle to be
subject to damages from erosion and hurricane-driven gulf waves and
would also retard the residential, commercial, and recreational

development of the island.

PLAN SELECTION

Selection of the recommended plan was carried out in accordance
with the Water Resources Council's Principles and Standards. At
this point in the formulation process the screening of plans has
been simplified by the elimination of a number of competing alter-
natives and plan selection was made from plans A through D, which

were considered in detail.

A comparison of alternative plans A through D reveals that
plan A would provide erosion control, but does not address the need
for hurricane protection. Of the remaining plans which fully
address the study objectives, plan B has the least detrimental
impacts on the environment and is the plan preferred by local
interests. Plan B would protect Grand Isle from damages caused by
erosion and hurricane-driven gulf waves and, by stabilizing Grand
Isle, would protect the valuable estuarine areas. It was, there-
fore, identified as the EQ plan. Plan C provides the maximum net
benefits and was identified as the NED plan. Plan D is the most
costly plan, and also has the most detrimental effects on the
environment. Therefore, it could not serve as the NED or EQ plan.
Although plans C and D provide a little more protection, they are
not acceptable to the local residents. These plans are more costly
and restrict the view of the beach to a greater degree than plan B.
Plan B is the most suitable overall plan for the study area.

Tables 4, 5; and 6 provide a comparison of the benefits and costs
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~ of the alternmative plans. Table 7 provides a summary of the

beneficial and adverse effects of the alternative plans.
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THE SELECTED PLAN

- This section describes the plan selected for recommendation.
All meaningful effects of the plan, both favorable and unfavorable,
are presented. A general description of the project's main compo-
nents, their function and significant design, construction, and

operation and maintenance aspects are also discussed.

PLAN DESCRIPTION

The selected plan, the combined beach erosion and hurricane
wave protection plan which is preferred by local interests, is
described on page 72 (plan B). 1In addition to providing Beach
erosion control, this plan would provide, for the greater part,
protection from damage caused by wave action from hurricanes
having frequencies of up to about once every 50 years. The design

storm, whenvcompared with the meteorological effects of the standard

et e

project hurricane derived by the Weather Service and in light of ;
the low probabié“occurrence of a storm of greater intensity, was ; e
considered to be appropriate. The dune elevation of 11.5 feet is j
acceptable to local interests as it would not totally obscure the i
beach or gulf view from houses located gulfward of the highway that |
are built in accordanée with existing building codes--first-floor

elevation 8 feet above the existing ground. A lower dune and

smaller berm would not provide hurricane protection and would
greatly increase thé»possibility of breaching, which could result ;
in extensive wave damage to improvements on the island and major i

destruction of the beach section itself. j
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CONSTRUCTION BY LOCAL INTEREST

The construction of a jetty along the western end of Grand
Isle and placement of sandfill on its landside, which is included
as part of the authorized plan B, was completed in July 1972 by
contract of the Louisiana Office of Public Works. The authorized
project provides that iocal interests be allowed a credit for this
work, limited to $1 million, toward the non—Fedéral share of the

project first cost.

PLAN ACCOMPLISHMENTS

The selected plan would reduce present and future erosion and
prevent the loss of an estimated 338 acres of land located adjacent
to the gulf shoreline and would provide erosion prevention benefits
of $429,000 annually. The plan would prevent an estimated $659,000
in annual damages'from hurricane driven waves generated on the gulf
side of the island. Implementation of the selected plan would
provide $67,000 in average annual land use intensification benefits
on an estimated 894 acres of land. An estimated $605,000 in annual
recreation benefits would also be realized. In addition, area
redevelopment benefits of $128,000 would accrue to otherwise under-

employed labor resources during construction of the project.

DESIGN HURRICANE

DESIGN CRITERIA ADOPTED. The design hurricane adopted for this

study is one which has an average recurrence interval on the order
of once in 50 years in the study area. A design for a more fre-
quent and, consequently, less severe hurricane would not provide
the degree of protection desired by local interests, and damage as

a result of a less frequent (more severe) hurricane, such as a
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SPH, could be disastrous. Although the Désign Hurricane (Des H)
selected is not so severe as the SPH, the difference in stillwater
-leVel, elevation 8.5 feet for the Des H and 9.9 feet for the SPH,
is only 1.4 feet. The estimated recurrence interval for the SPH in
the study area is approximately once in 200 years on the average.
Hurricane parameters accompanying the Des H include a central
pressure of 28.15 inches of mercury, a maximum overwater wind
velocity of 87 m.p.h. at a 35-mile radius, and a forward speed of

- 13 m.p.h.

DESIGN WAVE CHARACTERISTICS. For the Des H chosen, the deepwater

wave height and wave period are 8.2 feet and 7.3 seconds, respec-
tively. For the purpose of design, the incident wave is assumed to.
approach directly onshore from a southeasterly direction. Wave
runup on the protective barrier for the design wave is 2,2 feet.
Details on the methods of determining surge heights, wave charac~

teristics, and wave runup are given in appendix B.

ENVIRONMENTAL IMPACTS

BENEFICIAL. The major benefits of the proposed improvements will
be: (1) reduction of inundation by high intensity gulf waves
associated with hurricanes; (2) intensified land use; (3) erosion
prevention; (4) higher quality recreational use; and (5) area
redevelopment. The social well-being of residents and summer users
will be improved as fear of flooding decreases. The creation of
new beach will satisfy 7 percent of  the peak day demands for beach
use in the market area which will result in greater economic
stability for residents and desirable community growth. Preserva-
tion of Grand Isle by prevention of beach erosion and hurricane
wave dvertopping will aid in the preserQation of the estuaries and

marshes in the Barataria Bay system.
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ADVERSE

a. Impacts on water bottoms and beach. The most significant

impact of dune building is the return of about 5/6 of the conmstruc-
tion.sand to the gulf. The exact disposition of this sand is
difficult to ascertain; however, most will probably be deposited
over shallow water bottoms in front of Grand Isle. Some of these
acres will be similarly covered during each of pine maintenance
-dredgings. Fast-moving organisms will be able to escape; however,
slow-moving or soft animals will be destroyed. The sand that stays.
to form the dune and berm will cover approximately 140 acres of
shallow water bottoms and 190 acres of beach, destroying most of
the existing organisms. These areas will be impacted during
construction and during each of the nine maintenance dredgings.
Dredging the sand will disrupt about 190 acres of nearshore water
bottoms during comnstruction and during each of the nine maintenance

dredgings.

b. Impacts of temporary turbidity. Dredging will cause

temporarily heightened turbidity in the vicinity of the borrow pits
and just off the beach. This turbidity will lower primary produc-
tivity of phytoplankton in the area.

c. Impacts of pollutants released by dredging. Elutriate

tests indicated that zinc, nickel, and mercury will be released
during dredging. Little is known about effects of small concen-
trations of these metals in marine enviromment, but concentrations
of zinc similar to those at sites 1 and 2 kill freshwater minnows
and water .fleas. Therefore, there may be some detrimental impacts
to organisms due to the release of zinc. Mercury and nickel levels

only slightly exceeded EPA criteria and should cause no problems.
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d. Recolonization. The 8l-acre western borrow pit will be

utilized for 6 months and .the l06-acre eastern pit for 2 years.
Each pit will be totally removed from productivity during the
entire period of dredging. As the pits fill in after dredging,
colonization by benthic organisms will commence. 1In shallow water
areas such as these, the benthic community should reach predredging

levels of individual and species diversity within 6 months.

e. Total impact'of dredging and dune building. The total

impact of the project depends on the number of acres removed frbm
benthic and planktonic productivity and the number of months this
reduction occurs. The areas affected will be removed from produc-
tivity for varying amounts of time during construction and subsequent
nourishment. A summary of the impacts of altermnatives is shown in

table 7 on page 79.
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ECONOMICS
OF THE SELECTED PLAN

The estimated first cost of the selected plan, based on costs

for similar work in the New Orleans District and on October 1978

price levels is $10,900,000. The detailed estimates of first costs

for the selected plan and for all the plans considered in detail

are given in appendix C.

ESTIMATES OF ANNUAL CHARGES

The average annual cost for the selected plan, based on a

50-year project life and an interest rate of 6 7/8 percent is

$1,249,000. A breakdown of the annual cost is given in table 4.

COMPARISON OF COSTS. The cost of $10,900,000 represents a decrease
of $3,700,000 from the latest PB-3 effective 18 May 1978. A
comparison of the latest approved PB-3 and the Phase I GDM is shown

below:

PB-3 eff.

18 May 78
$
Lands and damages 4,930,000

Breakwaters and seawalls 1,000,000

Beach replenishment 7,686,000
Engineering and design 498,000
Supervision and

administration 486,000
Total 14,600,000
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Phase I GDM

eff Dec 78

$
2,740,000

1,Qgg,000

6,126,000

A8, b
-5697 000

~-10;900,000 ™

v e el

LIRS
3

Difference

$
-2,190,000

0
+35+860—

-1,560,000
~ 30,000
—68-660~

+83,000

-3,700,000



REASONS FOR THE DIFFERENCES

‘a. Lands and damages. Rights-of-way were reduced.

b. Breakwater and seawall. One million dollars is the

credit authorized for the jetty constructed by local interest and
the $1,035,000 is the estimated cost of the jetty less engineering and

design and supervision and administration.

c. Beach repléenishment. After detailed studies it was

determined that the beach fill necessary to construct the project

could be reduced 410,000 cubic yards.

d. Engineering and design and supervision and administration.

These items reflect a more accurate estimate of these costs.

ESTIMATES OF BENEFITS

The estimated average annual benefits for the selected plan
amount to $1,888,000. The quantified benefits result from erosion
prevention, inundation reduction, intensified land use, recreation,
and area redevelopment. Detailed benefit analyses are presented in
appendix D. Annual benefits by categories for all plans considered

are summarized in table 5.

EROSION DAMAGE PREVENTION.. Damages that result from erosion were

classified as residential, commercial, public, highways, utilities,
and land. Projections of advancing erosion, using rates as shown
in appendix B were made for the 50-year project life to determine
the area that would be eroded in the absence of the project. The

existing improvements in the area comprising fishing camps, small
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businesses, etc., were determined by detailed field surveys in 1970 -
and verified during studies for thié repoft. Total costs which
‘would be incurred as a result of erosion were determined by com-
puting the costs associated with existing development and adding
the costs associated with future development, projected in accord-
ance with the growth rates specified in appendix D. Erosion
damages prevented to ekisting and future development over the life

of the project are estimated to be $429,000 annhally.

HURRICANE WAVE DAMAGE PREVENTION. The beneficial effects of the

project insofar as preventing flood damages consist solely in the
ﬁrevention of damages incident to high intensity waves which
originate on the gulf side of the island. Stage-damage curves were.
developed based on existing and future development for various
years within the project life for four conditions--rising water
only, rising water and bay-waves only, rising water and all waves
(without project), and rising water and gulf waves (with plan B in
place). Ihtegration of the stage-damage relationships for the four
conditions with the stage-~frequency curve provided the basis for
construction of the damage-probability curves. The average annual
damages for each of the conditions were computed over the period
1980-2030. The average annual flood damages prevented on existing
and future development with the recommended plan in place are

$659,000. Details of the computation are shown in appendix D.

INTENSIFIED LAND USE. These benefits are the result of providing

protection from repeéted occurrences of damaging hurricane-driven
gulf waves. Market values of real property and associated improve-
ments are expected to increase upon implementation of the selected
plan. This is reflected in the benefits derived from intensified
land use. None of this increase can be attributed to the beach

erosion feature since the low elevation and flat slope of plan A,
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the beach erosion plan, will not provide appreciable wave
protection. The comﬁutation of the increases in the market
value of land was based on analyses of land values within the
project area. Average annual benefits from intensified land use

are estimated to be $67,000.

RECREATIONAL BENEFITS. Recreational benefits will result from

increased usage of the state park and the increased willingness to
pay due to the availability of a fully developed beach. The net
worth of these benefits can be evaluated in terms of increased
usage and the fees the public is willing to pay under existing
conditions as compared to those they would be willing to pay under
improved conditions. It is estimated that the existing visitation
and the visitation with the Office of State Parks interim develop-
ment plan in place would be valued at $1.00 per visitor-day. The
increased visitation with the Corps plan in place was estimated to
be valued at $1.75 per visitor-day for the state parks (evaluated
as use with minimum facilities). Annual public recreational
benefits of $605,000 are expected to be realized from comstruction

of the recommended plan of improvement.

REDEVELOPMENT BENEFITS. Since the recommended improvements are

located in Jefferson Parish, Louisiana, and the parish is currently
classified by the Economic Development Administration as an area
with substantial unemployment and underemployment; area redevelop-
ment benefits are applicable to the benefit-cost analysis under
current directives. The average annual redevelopment benefits are

estimated to be $128,000,

91



JUSTIFICATION OF IMPROVEMENTS

The selected plan (plan B), which provides for comstruction of
a jetty, and a beach with a dune and large berm (as described on
page 72), is the most economical means of providing this degree of
hurricane protection as'no less costly alternative is availlable.
This plan has a benefit-cost ratio of 1.5 to 1 (see table 6).
Although this plan provides slightly less than maximum tangible
excess benefits (see appendix D) over cost, it enjoys a high dégree.
of acceptability by local interests. The plan was endorsed by the
Louisiana Office of Public Works, the Town of Grand Isle (the
assuring agency), the Grand Isle Civic Improvement Association, and
others who attended the intermediate and final public meetings,
because the dune elevation specified for this plan would not
obstruct their view of the gulf. Also, the recommended plan would
provide almost complete (90 percent) protection from hurricane-
driven gulf waves. It should be noted, however, that significant
damages can occur from tidal flooding or from waves originating on
the bay side of the island. It is estimated that with the recom-
mended improvements in place, residual damages would amount to
nearly 75 percent of the total damages that would be experienced

without any improvements.
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DIVISION OF RESPONSIBILITIES

This section will present information on various Federal and
non-Federal responsibilities for the selected plan and cost

apportionment.

ALLOCATION AND APPORTIONMENT OF COSTS

ALLOCATION OF COSTS. The recommended plan is a combined beach
efosion and hurricane protection plan. First costs have been
allocated to these functions by use of the separable-costs remaining-
benefits method as described in appendix E. This procedure results
in $9,030,000 being allocated to hurricane protection and $1,870,000

to shore protection.

APPORTIONMENT OF COSTS. All costs for the recommended plan have

been apportioned between Federal and non~-Federal interests in
accordance with the cost-sharing formula adopted in the Flood
Control Act of 1958 for Narragansett Bay, Rhode Island; New Bedford,

Massachusetts; and Texas City, Texas, projects. The costs allocated

.

to shore protection were apportioned between Federal and non-
Federal interests in accordance with the provisions of Public Law
826, 84th Congress, as amended. Apportionment ratios are derived
in appendix E and resulting cost apportiomments for all plans
considered are shown-in table 4. TFor the recommended plan, the
Federal first cost is $6,760,000, and the non-Federal first cost is

$4,140,000.
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FEDERAL RESPONSIBILITIES

The Federal Govermment would provide 25 percent of the costs
allocated to the shore protection function, estimated at $470,000
(.25 x $1,870,000); and not more than 70 percent of the hurricane
protection function, eétiﬁated at $6,290,000 ($9,030,000 less non-
Federal requirement for rights-of-way, currently estimated at more

than 3Q percent or $2,740,000).

NON-FEDERAL RESPONSIBILITIES

Non-Federal interests would provide 75 percenéfof the costs
allocated to the shore protection function, estimated at $1,400,000
(.75 x $1,870,000) and not less than 30 percent of the hurricane
protection function, estimated at $2,740,000 (currently estimated
real estate costs are in excess of 30 percent). Local interests

will provide the following items of local cooperation:

a. Provide without cost to the United States all lands,
easements, and rights-of-way necessary for construction of the

project;

b. Accomplish without cost to the United States all relocations
and alterations of buildings, streets, utilities, and other
structures and improvements made necessary by the construction of

the project;

c. Hold and save the United States free from claims for

damages due to the construction works;

d. Assure maintenance, repairs, and periodic beach nourishment

of the project after completion as may be required to serve the
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intended purposes in accordance with regulations prescribed by the
Secretary of the Army, except that the Federal Government will
contribute for an initial period of 10 years, a sum currently
estimated at $33,000 toward the annual cost of beach nourishment
associated with beach erosion prevention, subject to determination
on the basis of conditions of public use and ownership at the time

of construction of the nourishment project;

e. Provide an additional cash contribution for the hurricane
protection function in an amount sufficient to bring the locai
investment in cash and value of rights-of-way to 30 percent of all
final first costs allocated to this functiqn; which cash contribu-

tion is presently estimated at zero;

f. Provide a cash contribution or perform equivalent work for
the beach erosion control function, presently estimated at $400,000,
the final amount to be determined at the time of project construction
in accordance with cost-sharing procedures for beach erosion

control defined in the report;

g. Obtain approval by the Chief of Engineers, prior to
commencement of any work on shore and beach protection phases of
the project if undertaken separately from the recommended combined
project, of detailed plans and specifications for the work contem—
plated and also the arfangements of prosecuting such work, excluding

the preauthorization jetty construction;

h. Assure continued public ownership of the shore upon which
the amount of Federal participation in the beach protection phase
is based, and its administration for public use during the economic
life of the project and assure continued availability for pubiic
use of privately-owned shores where Federal aid ié based on such

use;
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i. Assure that water pollution that' would endanger the
health of bathers will mot be permitted;

j. Adopt and enforce appropriate ordinances to provide for

the preservation of the improvement and its protective vegetation;

k. At least annuélly inform interests affected that the
project will not provide any substantial protecfion from flooding,
from hurricane waves from the bay .side, or from hurricane surges
higher in elevation than that of Hurricane Betsy of 9 Septembér
1965;

1. Comply with provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policiles Act of 1970, Public Law 91-
646

m. Agree to the requirements of the Flood Control Act of
1970, Section 221, whereby damages will be paid for noncompliance
of assurances furnished for the project and -such assurances shall
be enforcable by the United States in the appropriate District
Court of -the United States.

The Louisiana Office of Public Works will be requested to
provide a letter indicating their intent to fulfill the above items
of local cooperation. The requirements of local cooperation are
the same as previously authorized, except that the cash contribu-
tion or equivalent work for the beach erosion function has been
increased from $120,000 to $400,000.
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VIEWS OF FEDERAL AGENCIES AND
NON-FEDERAL INTERESTS

During the Phase I GDM study, the draft report of the review
of the authorized plan of improvement was coordinated with the

following:

FEDERAL AGENCIES

US Department of the Interior
Office of Envirommental Project Review*
Fish and Wildlife Service
Bureau of Mines*
‘Bureau of Land Management*
Bureau of Outdoor Recreation*
Geological Survey#*
National Park Service*
Southwestern Power Administration#
US Environmental Protection Agency*
US Department of Commerce
National Weather Service*
Deputy Assistant for Envirommental Affairs*
Regional Representative of the Secretary of Commerce*
National Oceanic and Atmospheric Administration
National Marine Fisheries Service#*
Maritime Administration
Economic Development Administration*
US Department of Agriculture
Forest Service¥*
Soil Comnservation Service
Farmers Home Administration#*
US Department of Transportation
Federal Highway Administration
Coast Guard#¥*
Federal Railroad Administration#*
US Department of Housing and Urban Development
Regional Office~Dallas, Texas¥*
New Orleans Area Office%* ‘
US Department of Health, Education, and Welfare
Bureau of Tropical Diseases¥*
Advisory Council on Historic Preservatlon*
Federal Power Commission*
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NON-FEDERAL INTERESTS

State of Louisiana-Office of Public Works

Louisiana Department of Wildlife and Fisheries

State Parks and Recreation Commission#*

Louisiana Coastal Commission*

Governor's Council on Environmental Quality¥

Regional Planning Commission for Jefferson, Orleans, and St. Bernard
Parishes* _ '

Assistant Attorney General, State of Louisiana*

Louisiana State Planning Office*

Jefferson Parish Council, President*

Honorable Wayne C. Guidry* .

Grand Isle Civil Improvement Association*

Ecology Center of Louisiana, Inc.*

Orleans Audubon Society#*

Several agencies indicated the culverts at the East End State
Park be installed to allow tidal interchange between the gulf and
the lagoon (borrow pit) to maintain the existing ecology of the
area. Other general comments were: requests for dune crossover
bridges, concern because of possible increased development, and
recommendations that construction and nourishment be done at times
that will be least damaging to the fish and wildlife resources of

the area. See appendix G, Pertinent Correspondence.

On 24 February 1979 a public meeting was held in Grand Isle
to present the results of the review of the authorized plan. At
the meeting there was concern over the dune and berm concépt. A
majority of the speakers including the Mayor of Grand Isle indi-
cated they accept the dune and berm, but would prefer more perma-
nent protection such as would be provided by an offshore stone
breakwater. Others expressed concern about the adverse impact on
general recreation and fishing that would occur during construction

and maintenance of the project.
*No comments r