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APPENDIX B

ECONOMICS

81. SHORELAND DESCRIPTIONI 11.1 Presque Isle is located on the Great Lakes Shoreline in
Pennsylvania. The Great Lakes Shoreline in Pennsylvania is 48.3 miles long
and consists of high erodible bluffs fronted by sand and gravel beaches.
Presque Isle Peninsula which encloses Erie Harbor is a large sand spit devel-
oped as a park by the Commonwealth of Pennsylvania. The major urban center
is Erie.

~' -~,B1.2 The shoreline of Pennsylvania is divided 21.2 miles residential,
3.6 miles industrial and commercial, 11.6 miles public recreation, and 11.9
miles agricultural and undeveloped. Shoreline ownership is classified 11.6
miles non-Federal public and 36.7 miles private. The entire shoreline is
subject to significant erosion except where protective works have been
constructed. About 36.1 miles of shoreline are subject to noncritical ero-
sion and 6.3 miles are protected. Six miles of shore on the Presque Isle
Peninsula are subject to critical erosion.

B1.3 Erie County, PA, which has a shore frontage of 48.3 miles, is the
only Pennsylvania frontage on Lake Erie. It lies between Ashtabula County,
0OH, and Chautauqua County, NY. The shore bluffs are generally 50 feet to 75
feet high and rise to 100 feet high in a few places. Between the Ohio-
Pennsylvania line and Erie, which includes the westerly half of the shore,
the bluffs are entirely silt, clay, and granular material, with shale bedrock
at about water level. To the east of Erie Harbor, the shale bedrock is fre-
quently from 15 to 35 feet above the lake level, and the upper part of the
bluff is composed of silt, clay, and granular material. Sand and gravel
beaches up to 150 feet wide extend along the toe of the bluffs. Table B1
illustrates shoreline uses, ownership, and problem areas for this shoreline
retac h.

81.4 The westerly 8 miles of the shore, from the Ohio-Pennsylvania line
to the mouth of Elk Creek, are thinly populated. In the first 2 miles, where
a highway closely follows the lakeshore, a single row of residences and
sumer homes borders the lakeshore. The next 3 miles are mostly occupied by
organizational camps, and the 2 miles of shoreline west of Elk Creek are
undeveloped and quite heavily wooded. Between Elk Creek and Erie Harbor, the
shore development increases. Many of the shore properties in this reach are
high value permanent homes.

81.5 The first mile of shore east of Erie Harbor is occupied by a steel
mill and a paper mill. The next 8 miles, to the mouth of Twelvemile Creek,
are developed with residences and a golf course. The next 4 miles, to near
Sixteenaile Creek, are generally undeveloped. The shore from there to the
Pennsylvania-New York line is being developed for residential use. The
westerly half of the mainland shore in the city of Erie within Presque Isle
Bay is residential. The easterly half is commercial and Industrial.
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Presque Isle Peninsula, which encloses Erie Harbor, is a large sand spit
developed as a State park. The distribution of shoreline use and ownership
is shown in Figure 11.

Residential

44%
~Private

co 1-,knerOalI 1 Agiculture & 6j, Public
i' I '°du s~ Undeveloped

;. - R( "'A tion

224
S i

S1011:1 INE USE SHORELINE OWNERSHIP

rigire .%I Distribution of Shoreline Use and Ownership, Erie County, Pennsylvania.

R1.6 Presque Isle State Park has the most expansive public beach on the
south shore of Lake Erie. It has a total shoreline of over 7 miles on its
lakewood edge and almost as much on the bay side of the peninsula. Its uni-
que formation and development are of considerable ecological and botanical

interest. Perry's Honument on the peninsula is of historical interest as a
memorial to Commodore Perry, whose fleet defeated the British at Put-in-Bay
In 1813.

BI.7 In addition to this 3,200-acre park, the Commonwealth owns lake
frontage at the mouth of Walnut Creek and at the Boroigh of Northeast, about
2 miles west of the New York State line. These areas are managed by the
Pennsylvania Fish Commission. There is a local community park in the Borough
of Lake City located near the mouth of Elk Creek. For its future recrea-
tional needs, Erie County has proposed six new lakefront park developments.
These would be located at the mouths of the following tributary streams:
Raccoon Creek, Crooked Creek, Elk Creek, Eightmile Creek, Sixteenmile Creek,
and Twentymile Creek. In addition, Erie County would like to preserve the
tributary valleys as natural areas for hiking trails and fishing.

B1.8 There Is a Federal deep-draft navigation project at Erie Harbor.
A Federal small-boat harbor has been authorized at Elk Creek, where there are
private marina facilities. And a study is underway for a new Federal mall-
boat harbor at Northeast, PA, about 2 miles from the Pennsylvania-New York
line. The Commonwealth has completed improvements at the mouth of Walnut
Creek to accommodate small boats now using its public launching ramp. There
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is a large marina operated by the Commonwealth in Presque Isle State Park.

There are also private marina facilities and a yacht club in Presque Isle

BI.9 Presque Isle Peninsula is located in the city of Erie, PA, on the
south shore of Lake Erie, about 78 miles southwest of Buffalo, 102 miles
northeast of Cleveland, and 135 miles north of Pittsburgh. The city of Erie,
PA, is located in Erie County, the Erie SMSA, and the 24th Congressional

District.

a. Presque Isle Bay74 B1.10 Presque Isle Bay contains the Harbor of Erie. It is bounded on
three sides by Presque Isle Peninsula and on the south side by the city of
Erie. The city of Erie, population 129,231 (1970 census) is located on a
bluff rising 50 feet or more from the shore. Harbor development, another
man-made resource, has been concentrated near the entrance. Receipts of iron
ore and shipments of coal ceased during the period since World War II, and

-~ docks have been converted to other uses or abandoned. East of State Street,
a dock has been reconstructed for general cargo and a shipyard (Litton
Industries) has been established. Other docks are used for receipt of stone
and sand. Small craft, used for coimmercial or sport fishing, or recreatfCon,
are based at several points. Much of the western bay frontage is undevel-
oped. Beach development has been concentrated on the lake side of the
peninsula, where water quality is higher.

* b. The Port of Erie

B1.11 Water is one of the most economical means of commercial transpor-
tation. By water, the Port of Erie lies 78 miles from Buffalo and 102 miles
from Cleveland. With the advent of the St. Lawrence Seaway, Erie has become
available to the world market. Most of Erie's foreign trade is with the
United Kingdom and Europe. However, connections to the Orient, Australia,
South America, and African ports are considerable.

B1.12 The average annual commercial traffic at Erie for the years 1972
to 1977 amounted to 1,146,205 short tons. About 1,100 vessels annually call
at the Port of Erie. Products in well over 100 different classifications are
made in the Erie area and sold throughout the world. Some of the items that
are shipped from Erie ir' lude oil, heavy machinery, pig iron, and lumber.
Cargo that is received includes limestone, sand, petroleum, and newsprint.
The harbor is also used extensively by pleasure craft.

c. Waterfront Facilities

B1.13 Waterfront facilities include fenced and lighted storage areas.
In addition, internal concrete storage area is available with office facili-
tie., transit sheds, and bonded storage cages. Two high capacity cranes
handle port needs with a maximum capacity of 60 long tons in the hold and 80
long tons in the deck. A tailgate-high loading platform enables quicker,
easier cargo transfer direct from the warehouse to rail cars and vehicles.

4
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Ramps are also built-in for Jitney servicing and the Penn-Central has a
reciprocal switching agreement with the Bessemer & Lake Erie Railroad and the
Norfolk-Western Railroad. A moderate concrete two-lane highway provides
direct access to and from port facilities. A high weigh-in scale is also
located near the main port entrance and provides exact truckload weight. In
addition to the Port of Erie's facilities, the bayfront has large storage
areas for coal, iron ore, grain, and bulk petroleum.

B1.14 The Erie Shipyards, now owned by the Litton Company, have been
the site of construction of the 1,000-foot long bulk cargo carrier Stewart J.
Court and the barge Presque Isle. The draft of these carriers in the 1,000-
foot class is 28.5 feet. The Erie Shipyards built a tug, for maneuvering the
1,000-foot barge, which has a draft of 26.5 feet. The Erie Sand Steamship
Company uses vessels with a draft of 21 feet to bring sand and gravel into
the Erie Harbor.

d. Presque Isle State Park Marina

B1.15 During the period from 1955 to 1965, the Corps of Engineers exca-
vated large quantities of sand from an area south of Long Pond for use in
replenishing eroded beaches on the Lake Erie side of the peninsula. This
created a sizable inland lake about 12 feet in depth, and formed the basis
for development of a marina complex which has been built during the past 14
years (see Plate BI). The marina has facilities for 498 boats up to 45 feet
In length. Onshore Installations include boat launches, winter storage
facilities, and parking lots. There is a proposal to expand the Presque Isle
Martna to meet increasing demand In small craft recreation.
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B2. ERIE COUNTY ECONOMIC PROFILE

a. County Location and Description

B2.1 Erie County's geographic location has largely been responsible for
its past relatively rapid growth. Located at the hub of the three aforemen-
tioned metropolitan centers, Erie County is served by the entire array of
transportation facilities. Historically, the Erie area has taken advantage
of its regional location as a lake port and is part of the water route
between the midwest and the Atlantic seaboard. This water route has become
Important in recent years as the corridor for population concentration and
economic activity and is expected to assume even greater importance in the
future. Past trends support the claim that the rate of growth of Erie County
will increase significantly in coming decades. Erie's location as a link in
the population/economic bond stretching between the Atlantic seaboard and the
lower Great Lakes area will help increase its attractiveness as an economic

* center. See Plate B2 for the regional location of Erie County.

B2.2 Erie County is situated within the eastern megalopolis - a growth
A pattern which, in the immediate regional area, stretches from Cleveland

through Youngstown to Pittsburgh and from Buffalo to Cleveland, and on as far
west as Detroit and as far east as New York City and the Atlantic seaboard.
The significance of the close relationship between Erie, Buffalo, Cleveland,
and Pittsburgh cannot be overstressed. In many respects, the close link with
these three major urban areas has contributed to the growth of Erie County;
and, in other respects, particularly since all three areas are economically
strong, their competition has had a direct effect upon Erie as well.

B2.3 Erie County is made up of 40 individual municipalities. These
separate Governments include two cities - the city of Erie on Lake Erie in

* North Central County which is the third largest city in the State
(population: 129,231) and the city of Corry on the southeastern border of
the county. There are 16 boroughs and 22 townships. The total population
(1970 census) is 263,654, placing Erie County as the 12th largest county in
the State.

B2.4 Erie County is not only a recognized manufacturing area, but also
a significant agricultural area concentrating on dairy and fruit growing,
particularly grape production, placing Erie County consistently in the top
eight in farm production (cash receipts) of the 67 counties in the
Commonwealth. Erie County is also a noted recreational center due in part to
the 3,200 acre peninsula (a unique natural area) known as Presque Isle State
Park and the 48.3 miles of lakeshore, both of which afford this resort area
all the amenities associated with water, beach, and fishing activities. This
economic diversity provides for similar beneficial diversity in terms of the
population make up and resulting use of the land throughout the county.
However, such differences also cause divergent and sometimes conflicting
priorities in land use decision making.
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(1) Land Use

82.5 Since 1969, the Erie County Metropolitan Planning Commission
(ECMPC) has entered into a work program which periodically includes a
complete update of existing land use, the formulation of a systematic proce-
dure for an annual update of land use utilizing electronic data processing,
and a thorough land use analysis which would culminate in a county land use
plan. The existing land use for Erie County during the years 1959-1976 is
presented In tabular form in Table B2. The information contained in the
table indicates a decided trend toward urban uses. The trend would not
Include agriculture, open or State lands.

b. Population Characteristics

(1) Regional Growth

B2.6 The boundary delineation of the Northwest Pennsylvania Economic
Region was stated in the Overall Economic Development Program (OEDP, 1977) of* 4 the Northwest Pennsylvania Regional Planning and Development Commission and
is defined as the eight counties of Clarion, Crawford, Erie, Forest,
Lawrence, Mercer, Venango, and Warren. The northwest Pennsylvania region's
population is unequally distributed and a sharp distinction between the
rural-urban sectors is readily apparent. According to the United States
Bureau of Census definitions of urban and rural, the region has a large
(46.3) percent rural population which is almost double the corresponding
figures found for the Commonwealth or the United States. Generally the popu-
lation in the eastern half of the region exceeds that in the western half.

B2.7 The total population of the Northwest Pennsylvania region was
751,552 In 1975; by 1980, projections found in the OEDP estimated the
Northwest Region's population to be 753,902. During the period between 1940
and 1975, the Northwest Region had an increase in population of about 25 per-
cent compared to an increase of 19.6 percent for the Commonwealth and an
increase of 61 percent for the United States.

B2.8 The average population density of the Northwest Region in 1975 was
134 persons per square mile. The average density of the Commonwealth of
Pennsylvania is somewhat higher being about 262 persons per square mile. The
Northwest Region contains 6.2 percent of the State's population located on 12
percent of its total land area.

(2) Erie County

82.9 The total number of persons residing in the Erie Standard
Metropolitan Statistical Area (SMSA includes the whole of Erie County)
according to the 1970 Bureau of the Census is 263,654. In 1976, approxi-
mately 70 percent of the total Erie County populus resided in the Erie
Urbanized Area. The city of Erie, which is the focal point of the urbanized
area, accounts for 49 percent of the total county population.

7
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(3) Population Growth (Historical)

B2.10 Historically, population has grown steadily in Erie County with
dramatic increases occurring in the 20th century. The accompanying Table B3
traces Erie County's population from 1850 to 1970 and relates this growth to
that of the region, Pennsylvania, and the United States. Throughout the
first half of the 20th century, Erie County's population growth per decennium *
exceeded both National and State growth. It should be noted that since the
turn of the century, Erie County's population increased by 168 percent, that
of the United States 98.3 percent, and 87 percent for Pennsylvania.

B2.11 According to the U.S. Bureau of Census Population Trends, the
total population of Erie is expected to reach 350,000 by 1985. Excluding the
city, Erie County in expected to represent 49 percent of the total county
population in 1985 as compare~d to the 1960 percentage of 54 percent and its

1930 percentage of 66.2.

(4) Projected Population Densities

B2.12 Population densities for the city and county of Erie, PA, are
presented in Table 14 for the years 1950, 1960, 1970, 1980, and 1985. The
county of Erie shows a more rapid increase of population density than the
fior staiied whultongrch ratdveoes is th eamoderate. mpoyen gajrt pre-so
ciof Ertiehc wouatio moh devloed asth anoarlerate. Thpoyen majot preo
dicted for the area. The cities in the area are also experiencing a decline
in total population.

4(5) Population Pyramid

B2.13 Figure B2, the population pyramid of Erie County, PA, for the
years 1960 and 1970, presents a graphic picture of age-sex breakdown for Erie
County, PA. The population in the area is becoming relatively older. The
age group over 65 is expected to expand, while the under 20 age group will
shrink relative to total population. The distribution of population by age
ashown by the population pyramid in Figure 12 will tend, over time, to

assume a smooth triangular shape.

c. Employment

12.14 In 1971, the 496 Industrial plants located in Erie County
employed 44,609 workers. The extensive complex of hotels, motels, cottages,
and restaurants can accommodate over 10,000 people and furnish employment in
service-oriented activities. Erie is served by 35 trucking companies which
also provide 13,000 persons with employment.

d. Labor Force

12.15 The Erie area has traditionally been a labor market oriented
toward Industrial employment. Over the last 20 years, some 40-50 percent of
the civilian labor force has been employed in the manufacturing fields. In
terms of job numbers this hag meant over 40,000 jobs are generated by
manufacturing, the durable goods sector accounts for 75 percent of the 40,000
figure.
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e. Public Facilities and Services

(1) Transportation

B2.16 In addition to the traffic in Erie Harbor, several transportation
modes serve the Erie, PA, area. Major interstate routes include the 1-90, in
an east-west direction on the southeastern edge of the urbanized area, and
the 1-79 running north and south and connecting Erie to Pittsburgh. Other
highways leading to Erie are U.S. Routes 5 and 20, and State Routes 8, 19,
97, and 99. Major rail systems also traverse the county in both the

Lnorth/south and east/west directions. Four major railroad companies, the
Norfolk and Western Conrail, the Bessemer and the Lake Erie Railroads, and
one short haul line provide rail service which also includes Amtrak passenger
service. The four larger companies own tracks and other facilities con-
necting the trunk lines to the harbor area. Finally, Port of Erie

iInternational Airport, located to the southwest of Presque Isle Peninsula,
provides both air passenger and freight service.

* (2) Health Facilities

B2.17 Eight hospitals in Erie County provide approximately 1,700 beds.
They have all undergone modernization, expansion, and improvement in recent
years. There are also several private nursing and convalescent homes serving
the needs of Erie County's residents. The major hospitals are equipped with
the latest medical care equipment and techniques.

(3) Communication

B2.18 The Erie area Is served by the General Telephone Company of
* Pennsylvania. The Erie area is served by the entire array of news media com-

munications. The Erie-Times News, with daily morning and evening editions,
is the major newspaper in the area. In addition, four television stations
and nine radio stations operate within Erie County.

(4) Fire Protection

B2.19 Half the population of Erie County, residing in the city of Erie,
is served by a full-time salaried fire department consisting of 216 men, 12
engineer companies, three hook and ladder companies, and 25 pieces of equip-
ment. The remaining area of the county is protected by 31 volunteer fire
companies, generally located in the more populous suburbs, cities, and
boroughs.

(5) Police Protection

B2.20 Similarly, the citizens of Erie City have a full-time police
force of 211 officers and men, including specialized divisions for crime
detection, criminal investigation, and juvenile supervision, as well as traf-
fic control and general patrol work. Millcreek has the next largest police
department of 40 men. Corry, Edinboro, Fairview, Girard, Lake City, Lawrence
Pork, North East, Union City, and Wesleyville all employ a small full-time
force for general patrol work and security. The State Police, who patrol all

14



of the State Routes In Erie County, supplement the limited police supply in
the outlying areas of the county. The County Sheriff also maintains a force
of professional law enforcement officers.

f. Recreation

R2.21 The major outdoor recreation area in Erie County is Presque Isle
State Park. This facility attracts many local and regional visitors each
year, who enjoy swimming, boating, picnicking, and the many other complemen-
tary faciltities that this 3,200-acre natural preserve offers.

82.22 In addition to Presque Isle, the Erie County Parks and Recreation
Department maintains and operates several county parks. The larger
recreational facilities include Eaton Reservoir, 750 acres, Shades Beach
Park, 337 acres, and Sixmtle Creek Park, 250 acres.

B2.23 The Erie area also has the entire array of private recreation
facilities. Among those facilities are the following: a year-round ice rink,

horseback riding, YMCA, and YWCA, snowmobiling, summer camps, bowling, roller
skating, an amusement park, tennis courts, and many others. There are 11
golf courses within Erie County and eight major snow-ski centers located in
close proximity. For the Erie residents' cultural needs, there are many out-
door and indoor theaters in addition to a community Playhouse. The Erie
Philharmonic Orchestra schedules programs each season.

g. Education

82.24 Erie County has 13 public school districts of which there are
approximately 66 elementary schools and 23 secondary schools and nine high
schools, principally in the urbanized area. Twelve private schools providing
various kinds of training and skills also operate in the Erie Area.
Presently, the Opportunities Industrialization Center is providing training

V% to many unskilled and unemployed individuals in the county.

h. Tourism

B2.25 The Northwest Pennsylvania Region offers a wide range of
recreation facilities, historic and scenic areas, and public open space which
serve as basic tourist attractions. The varied physical characteristics of
the region offer countless opportunities to provide additional attractions.

B2.26 Tourism is a sizable industry throughout the Northwest Region of
Pennsylvania at the present time. Furthermore, this industry shows great
growth potential. According to a study completed for the Northwest
Pennsylvania Regional Planning and Development Commission in 1973 by
Allegheny College, an estimated $92 million dollars was spent that year by
visiting tourists. According to the Northwest Pennsylvania Tourist
Association, this figure has and is expected to grow. One indicator of
growth is based on the attendance at State and National Parks from 1965 to
1977 which has increased at in average rate of 8 percent per year.
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B2.27 Though local tourism economy can be termed Erie County's second
largest Industry, It is not a specific employment category. This sector is
derived from a portion of most of the other categories, especially from
selected services, retail trade, and municipal, county, and State Government
(public parks). Activities important to tourism (and which the tourism econ-
omy helps to support) are hotel/motel and other lodging accommodations
(cottages and vacation homes), auto service and repair, outdoor amusement and
recreation services, selected personal services, restaurants, and other
eating establishments, grocery and-drug stores, and proprietory shops. As ~
can be seen on Chart Bl, this sector generated in new business $76.9 million

~ I B2.28 It Is apparent that tourism plays a prominent role in the local
economy with Erie County ranking 13th out of the 67 counties in PennsylvaniaI
in travel-generated business for 1975.

Chart BI - The Econiomic Impact of Travel in Erie County, 1975

*Expenditures by Total Sales in Owners & Active
All Travelers Travel Business Workers Firms
Amount Percent Amount Percent in in
in Retail in Retail Travel Travel

$1,000 Business $1,000 Business Business Business

$76,916 8.4 $172,491 18.8 8,059 1,371

Source: Tourist & Convention Bureau of Erie County

B2.29 The general attraction of Erie County arises from the various
* sportsman land uses such as: Hunting - State game lands and major portions

of the escarpment and upland plateau agricultural region of the county;
fishing - the Pennsylvania Fish Commission stock numerous stream mouths and
Inland waterways and lakes with game fish every year; and recreation land
uses such as: local municipal and county Government-maintained parks in the

* lake plain area, as well as semi-public and private camping/recreation areas
(and private cottages and summer homes) immediately along the lake shore.

B2.30 However, the primary mainstay of the Erie County tourism economy
centers in and around Presque Isle State Park (Presque Isle Peninsula and
Bay), the bulk of which is located offshore north of the Erie Metropolitan

* Area. This significant natural/recreational area covers over 3,000 acres.
Within Its boundaries, this area possesses various fragile ecosystems con-
taining many unique plant and animal species, both land and water varieties.
At the same time, the area provides over seven miles of beaches, numerous
boating facilities, etc. for recreational use which attract several million
visitors a year to Erie County. There is a sizable number of motels,
hotels, and other tourist facilities concentrated in the Immediate townships
surrounding Presque Isle State Park. Any improvements to the park can be
expected to substantially increase the contribution of tourism to the Erie
County economy.
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i. Manufacturing

B2.31 Manufacturing statistics for Erie County during 1976 indicated
that 41,466 persons were employed by industries, which was 3,525 (7.8
percent) fewer jobs thaun a year ago. Industry groups were about evenly
divided between losses and gains. However, the industries experiencing
losses were more severe than the modest gains for the other industries, indi-
cating that industry In Erie County during 1976 had not fully experienced the
effects of the 1974-75 national recession in 1975 which it had resisted in
1974.

B2.32 From the following tabulation it will be noted that over the pest
* -. decade Industrial employment, and wages and salaries, have maintained a

fairly constant ratio between durable goods and manufacturers and nondurable
goods manufacturers; whereas, the ratio between the two for nlumber of estab-
lishments and value of production hits varied somewhat. The information i
conveyed by Table B5.

Table B5 -Comparison Durable and Nondurable Goods

* .Durable Goods Nondurable Goods
Percent of County Total : Percent of County Total
1976 1967 Change : 1976 :1967 :Change

Establishments 70.1 66.5 :+3.6 :29.9 33.5 -3.6

Employment 79.7 :78.5 +1.2 20.3 21.5 :-1.2

Wages & Salaries : 79.8 79.7 40.1 20.2 :20.3 :-0.1

Value of
Production 76.4 78.2 :-1.8 :23.6 21.8 +1.8

Source: Pennsylvania County Industry Report, Erie County, Dept. of Commerce
1977.

B2.33 It is evident that the durable goods industry is the dominant
factor in the county economy, with six of the seven largest employing groups
falling within thin category. Actually, this is only in the aggregate, as no
single Industrial group, is defined by SIC listings, dominates the picture.
The seven leading employing groups in 1976, who each contributed 5 percent
or more of total employment, were ranked as follows on Table B6.
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Table B6 -Ranking of Industries by Employment

Code :Industry Group :Employment Percent

County total : 41,666 100.0

37 : Transportation equipment : 8,200 : 19.7

34 Fabricated metal products 7,884 18.9

35 : Machinery, except electrical : 4,910 11.8

36 : Electrical and electronic machinery
* equipment, and supplies 4,897 11.8

30 Rubber and miscellaneous
* plastic products 2,977 : 7.1

38 Measuring, analyzing and controlling
* instruments; photographic, medical,:
* and optical goods 2,915 7.0

33 Primary metal products 2,145 : 5.1

Source: Pennsylvania County Industry Report, Erie County, Dept. of Commerce
1977.
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83. ALLEGHENY COUNTY ECONOMIC PROFILE

a. County Location and Description

113. 1 Because Allegheny County contributes heavily to attendance at
Presque lisle State Park, eveii though it is not an adjoining county, a
detailed analysis of the county was necessary.

B3.2 Allegheny County, located in the southwestern part of the State,
ites in the Allegheny Plateaus Province. See Plate B3 for the regional loca-
L ion of Allegheny County.

B3.3 Long before the formation of the county in 1788, the territory
contributed muich to the history of the Commonwealth. The "Point," where the
Allegheny and Monongahela Rivers join to form the Ohio River, was recognized

A early by both the French and English for its strategic location. As a
result, much military activity was directed toward control of the area during
the early colonial period by both the French and English and later by the
Americans, as the struggle for dominance of North America developed. On
conclusion of the struggle, development was comparatively slow until after
the 1800's. With the Increase of river commerce on the Ohio and Mississippi,
aided by the introduction of the steamboat into the area, the discovery of
bituminous coal., iron ore and petroleum, the advent of the canal and later
the railroad, all have made Allegheny County the greatest iron and steel pro-

duci area in the world.

813.4 Althoutgh Iron ore Is now obtained from sources outside the county,
bituminous coal Is still mined quite extensively. "Soft" coal production,
about 4.1 million tons in 1975, employed an average of 1,806 persons daily,
ranking the county ninth in the State. About 62 percent of the total tonnage
was obtained from underground mines. Estimated recoverable reserves, in
1975, were listed as one billion tons. In 1975, the county ranked eighth for
crude petroleum. Production in the oil fields, over the past decade, has
declined slowly, with 54 more operating wells (342) producing only 59 percent
of the 1966 volume. In size the county is above average, in density, ranks
second In the State, and with less than 10 percent of its area in crop and
pastuare land, has a limited agricultural activity. A census on 31 December
1973 showed 510 farms producing annual cash receipts of $9.5 million, of

* which $4.4 million was derived from horticultural specialties, consisting
M matnly of cut flowers and greenhouse products. Manufacturing, highly diver-

sified, is the leading industry; and in 1974, based on employment and value
of production, ranked second in the State and exported goods and products
from 234 establishments valued at about $411.8 million. Also contributing to
the economy of the county were sales realized from wholesale trade, retail
trade, and selected services outlets, which in 1972 amounted to $7.1
billion, $3.4 billion, and $1.0 billion, respectively.
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B3.5 In spite of being densely populated, about 18 percent of its area
is in forest land.

b. Population

B3.6 Based on the 1970 U.S. Census figures, Allegheny County ranks
second In the State In population. The 1970 U.S. Census of Housing reported
533,520 housing units located in the county of which 533,196 were year-round
housing. Sixty-tweo percent vere owner occupied and valued at a median figure
of $16,000. See Table B7 for general demographic information. Although the
total population in Allegheny County has been projected to decrease, the
Pittsburgh SMSA region has been projected to grov for the project life (1987-
2037). The attachment analysis contains a set of population projections for

N the Pittsburgh SMSA.

Table B7 -Allegheny County - Land Area - 727.9 Sq. Mi. - Ranks 30th

1960 1980
1901970 Estimate : 1990 : 2000

Population:l,628,587 :1,605,133 :1,473,911 :1,513,470 :1,516,044

Density 2,237.4: 2,205.1: 2,024.8: 2,079.2: 2,082.7

Rank : 2nd : 2nd : 2nd : 2nd : 2nd

Percent *::

*Urban :93.2: 94.8: N.A. : N.A. N.LA.

Percent :
Rural :6.8: 5.2: N.A. : N.A. : N.A.

c. Transportation

13.7 The Pennsylvania Turnpike traverses the county from the east-
* central part to the northwest corner and Interstate Highway 79, now

completed, passes through the county from north to south; with proposed
Interstate 279, a freeway, to be constructed through the city of Pittsburgh.
Interstate 76 connects 79 to the Pennsylvania Turnpike in the Pittsburgh-
Wilkinaburg area.
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B14. DESCRIPTION OF__t!IEQUE kSLE STATE PARK

a. General

114.1 Presque Isle State Park Is located on a long compound recurved
sandtipt, 6-1.4 miles long, that projects into Lake Erie in a generally
northea.sterly direction from Its narrow connection with the mainland. The
predominant littoral drift is from vest to east, causing sand to be eroded
from the western end of the peninsula and be deposited near the eastern tip.
The proposed projct. is designed to slow this drifting process and result in
the expansion of beach area on the western end of the peninsula. The large
bay between the peninsitlA and mainland provides the spacious Erie harbor, the
easterly p~art of which is available for deep-draft navigation.

814.2 The peninstila has ai lakeward perimeter of about 9 miles and
contains about 3,200 acres, practically all of which is owned by the
Commonwealth of Pennsylvania, and is developed as a State park. Presque Isle
State Park Is a popular recreational area and provides facilities for
swimming, sunbathing, picnicking, boating, bicycling, sailing, and canoeing
and other recreational activities. These facilities include 17,700 square
feet of beach area, 800 picnic tables, 9 miles of hiking/nature trails,
seven boat launch areas, a 498 plus boat marina, ice fishing, and cross
country skiing. In addition, approximately 500 acres of Presque Isle Bay are
essentially open for waterfowl hunting.

84.3 Presque le is environmentally unique and is included in the
Natural. Register of Natural Landmarks. In 1921, It was designated by the
Legislature of the Commonwealth of Pennsylvania as a historical memorial and
public park to preserve its features. The natural and ecological signifi-
cance of Presque Isle is caused by two factors. First, the predominant east-
ward littoral drift acting on glacial sands has produced a recurving sandspit
formation and through its migratory growth pattern extends the peninsula and
locks water In the interior. Second, the resulting series of ponds and
terrestrial habitats, combined with the area's location in the western por-
tion of the Atlantic Waterfowl Flyway, has produced a unique habitat for a
wide variety of wildlife species. Many environmentalists and students come
to observe the flora and fauna at the eastern portion of the isle which
serves as a widely known outdoor classroom for observation of the process of

* ecological succession. This unique outdoor laboratory allows the process of
primary plant and animal succession to be studied in ecosystems varying in
age from one to several hundred years within a distance of 3 miles. The
park is also a wildlife refuge that visitors can enjoy by using the many
hiking trails. The presence of the wildlife reservation encourages such
activities as hunting, fishing, and birdwatching. Future plans envision a
muneum and restaurant complex near the Perry Mo~nument on Misery Bay.
Heaviest use of the park is, of course, during the summer. Spring and fall
attendance figures typically approximate one-third of the summer attendance

* and winter attendance about one-fifth. Annual attendance has been steadily
* I Increasing from 1,103,746 in 1935 to 1,641,850 In 1950 and 4,191,180 in 1978

(Table 88). In 1979, the annual attendance was 3,569,819, reflecting a
decrease of over 600,000 persons from the previous year which can probably be
attributed to the Increase in gasoline prices and the threat of gasoline
shortages.

21



Table B8 -Attendance Data
Data Taken by Car Counter

Visitor Attendance Based on 3.5 Occupants Per Car
Presque Isle State Park

Erie, Pennsylvania

Year: Annual : Summer i:Autumn.! Winter1/: Spring YI

1935 : 1,103,745 694,739 145,138 :128,961 : 134,907

1936 : 1,135,329 : 739,980 :131,733 :115,248 148,368

1937 :1,102,149 788,329 159,341 : 60,812 93,667

1938 :1,370,032 892,850 175,161 :146,009 : 156,012

1939 :1,390,332 857,664 222,719 111,069 198,880

1940 :1,507,042 : 910,626 227,258 158,476 210,682

*1941 :1,646,361 1,018,584 281,547 :124,817 221,413

1942 1,199,488 : 731,433 165,060 :113,680 189,315

1943 : 366,396 : 172,448 :118,671 31,433 : 43,844

1944 : 792,599 : 512,050 104,391 69,681 : 106,477

1945 : 839,263 : 558,155 :150,531 : 35,885 : 94,692

1946 :1,191,063 : 744,002 181,692 106,207 : 159,162

1947 :1,156,232 746,403 193,130 77,329 139,370

1948 1,357,317 922,677 185,549 105,539 143,552

1949 : 1,774,695 :1,126,125 218,193 :158,361 272,016

1950 : 1,641,850 :1,093,680 :190,855 :138,978 : 218,337

1951 : 1,759,718 : 1,115,817 :228,455 :168,833 : 246,613

1952 :1,753,677 : 1,180,053 250,673 :125,156 : 197,795

1953 :1,837,453 : 1,218,315 262,944 131,645 : 224,549

1954 :2,043,628 :1,293,092 :265,748 :195,566 : 289,222

1955 : 1,866,350 :1,177,862 :289,254 :172,200 : 227,034

1956 :2,080,658 :1,190,101 :315,112 215,932 : 359,513

1957 :2,229,342 : 1,334,214 :309,963 :261,723 : 323,442
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Table 88 (Cont'd)

Year Annual Summer.! Autumn 2/ winter Y/ Spring 4j/

1958 2,198,800 1,443,851 266,745 184,275 : 303,929

1959 2,353,392 1,648,664 269,157 159,026 276,545

1960 2,467,348 1,711,468 :299,715 175,129 : 281,036

1961 2,376,114 1,520,466 341,288 224,791 289,569

1962 2,724,420 1,594,635 :315,500 428,841 385,444

1963 2,533,802 1,590,179 307,667 237,030 398,926

1964 2,451, 546 1,521,429 :296,978 233,212 : 399,927

195 2,606,164 1,616,646 :322,952 238,105 429,061

1966 2,811,024 1,835,988 380,453 199,115 395,468

1967 2,470,741 1,440,733 t271,334 :299,250 459,424

1968 :2,737,154 1,733,515 z 385,028 210,924 : 407,687

1969 2,845,583 1,667,547 383,288 :320,281 : 474,467

1970 3,137,753 1,786,893 431,011 382,592 537,257

1971 3,014,885 1,688,834 :529,095 317,523 479,433

1972 2,363,458 1,324,802 336,966 .269,871 431,819

1973 :3,135,306 1,927,814 496,709 :261,649 : 449,134

1974 3,048,083 1,786,540 482,265 :361,868 : 417,410

1975 :3,373,999 1,915,626 559,587 :390,236 : 508,550

1976 3,436,114 1,960,759 542,458 321,048 : 611,849

1977 :3,613,571 2,156,742 :475,174 :303,579 : 678,076

1978 :4,191,180 :2,558,583 774,423 :179,857 : 678,317

1979 3.569,819 :2,110,119 :590,620 :366,825 : 502,255

lIT Start of Memorial Day weekend through Labor Day weekend
3!From end of Labor Day weekend through 20 December
2/From 21 December through 20 March

4/ From 21 March through day before start of Memorial Day weekend
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b. Erosion and Flooding History of Presque Isle

B4.4 Erosion of the Pennsylvania shoreline is generally noncritical,
since sand and gravel beaches provide good protection. Beaches in some of
the highly developed residential and camp areas between the Ohio-Pennsylvania
line and Erie have been improved by construction of groins. Erosion of the
frontage east of Erie Harbor is further slowed by the shale in the lover part
of the bluffs. In general, the development is well back from the bluff face
and, except in a few isolated cases, there has been no critical erosion
damage, apart from the lakeward edge of Presque Isle Peninsula.

B4.5 Presque Isle Peninsula has a history of serious and continuous
erosion. It consists entirely of fine sand, with a surface elevation
averaging about 7 feet above low water datum. Parts of the peninsula are
low marshes, which are flooded during extreme high lake stages. Its prin-
cipal problem, however, is erosion of its lakeward edge. Due to littoral
forces, the peninsula tends to move in an easterly direction, and several
wide breaks have occurred in the narrow neck in the past 150 years. The
average annual recession rate of beach due to erosion along the neck from the
mainland shore to the lighthouse is about 7.0 feet per year for the period

* 1875-1947 (72 years). During periods of high water (i.e. 1875-1888),
recession rates averaged about 15-20 feet per year. Between 1872 and the

* present time, much of the peninsula has been progressively protected by
groins, bulkheads, and sandfill. This work has been done by the city of

4 ~Erie, the Commonwealth, and the Federal Government. The latest Federal proj-
ect, In cooperation with the Commonwealth, provided for construction of

* groins along the neck of the peninsula and placement and replenishment of
sandf ill where needed along the entire lakeward edge.

c. Solutions to Erosion Damages

84.6 The cooperative beach erosion project at Presque Isle was origi-
nally authorized by the 1954 River and Harbor Act (Public Law 83-780), in
accordance with the plans and conditions published in House Document No. 231,
83rd Congress, 1st Session. The project provided for the placement of
4,200,000 cubic yards of sandfill and the construction of 11 groins. A later
report, published in House Document No. 397, 86th Congress, 2nd Session,

* recommended Federal participation in the cost for beach replenishment for the
original project. Replenishment requirements have been greater than origi-
nally estimated, and a review study is now underway to find means of reducing
those requirements. The rate of natural accretion is obviously not enough to
maintain the extensive park beaches. Cost of the cooperative project to date
has been a little over $11 million. An additional $5.5 million will be
required for additional groins or other project changes and replenishment of
beachf ill In order to maintain the project until permanent protective meas-
ures can be implemented. The rate of littoral drift, particularly vast of
Presque Isle, is sufficient that groins have successfully protected long
lengths of privately-owned shore. A summary of beach protection and nourish-
sent expenditures (1955-1979) Is shown in Table 19.

B4.7 Other than further participation in the Presque Isle project,
there are no other critical erosion or flooding problems along the Lake Erie
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Table 39 - Summary of Beach Protection and Nourishment lrpendicure
Presquo. Isle State Park, Erie, PA

Item T.. r o cost State Share Federal Share
. . $ 8 $

1. Storm Damage Repairs : 1955 100,000 100.000

2. Beach Restoration 1956 1,79,126 1,250,751 628,375

3. Groin Protection 1956 : 2,451,000 1,634,000 617,000

4. leach ourislament 1959-1960 a 24.046 a 24,046
(!vergency) :

5. leach Nourislment a 1960-1961 a 500,000 : 350,000 150,000

6. Groin Iepeairs 1963-1964 a 54,103 54,103
(No. 4 & No. 11) :

7. Beach Nourisqlent a 1964-1965 355,002 : 106,500 248,502

8. Groin Protection a 1966 a 165,915 4 49,774 116,141
(No. 3 to No. 10) : :

9. Beach Nourishment : 1968-1969 348,018 104,405 243,613

10. trosion Control 1 1971 534,127 a 160,000 374,127

11. Imergency Work : 1972 a 40,000 a 40,000
.[ (Sunset Point)

12. Erosion Control 1972 : 391,021 391,021

13. m.Trgency Work 1 3973 25,000 25,000 a
(Sunsme Point) .

14. Emergency Work Under 1973 a 240,000 : 240,000
P.L. 99

15. Eroaifn Control 1973 : 662,956 662.956

16. Beach Nouritahment 1974 108,000 108,000 :

17. trosion Control 1974 638,292 1 638,292

18. Reach Nourishment 1975 1,097,000 310,000 : 787,000

19. Reach Nourtshment 1976 a 1,097,326 350,000 : 747,326

20. Beach Nourl hment 1977 : 1,089,000 a 325,000 : 764,000
a a $

21. Eroinsn Control 1977 : 308,295 a 308,295

22. IErosion Control and t 1978 a 1,074,000 a 321,000 753,000
lejcl, Nourisimen:t I

23. Itrslon Control and sA
Reach Nourishment a 1979 1,0060,000 a 310,000 750,000

a a ,
TOTALS 14 34,242,227 a 7,623,143 a 6,619,064

.25
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shore of Pennsylvania under investigation by the Federal Government at this

time.

d. Commitment

B4.8 Review of the Commonwealth of Pennsylvania Recreation Policies.

Introduction: The purpose of this section is to review the Comprehensive
Recreation Policies and Policy Guidelines of the Commonwealth of Pennsylvania
as they would relate to an evaluation of any proposed development of the
Presque Isle State Park area.4 In general: During the first half of the present century, Pennsylvania's
urban centers were developing in the eastern and western portions of the
State. During that period, and in contrast to the bi-polar east-west urbani-

2 zation trend, most park development and recreation efforts were concentrated
in the central counties of the State away from the centers of population. By
the 1950's, the State had recognized that its "supply" of outdoor recrea-
tionol facilities was located far from its principal demand areas. Most
State parks located in close proximity to the larger cities were severely
overused. Therefore, the following recreational policies were declared to
redefine State recreational development:

a. Identification of unusual natural areas of Statewide significance
and determination of procedures for their acquisition and protection; and

b. In keeping with the present policy of providing the greatest bene-
fits to the greatest number of citizens, emphasize the development of high

j density State parks close to major urban centers and actively promote their
accessibility.

B4.9 Pennsylvania established its planning concept for the Erie-New
Castle-Warren area which contains the Presque Isle State Park in its 1970
"State Wide Comprehensive Outdoor Recreation Plan (SCORP)." The SCORP
report estimated an additional 26,840 State park acres were needed beyond the
presently existing 17,102 acres to meet future demand. Of this, Presque Isle
State Park contributes approximately 3,200 acres. The Pennsylvania
Department of Environmental Resources (DER), in a letter dated 23 August

* 1979 (Exhibit E-4 in Appendix E), reiterated its comitment to act as the
sponsor for the "permanent" beach erosion control project on behalf of the
Commonwealth of Pennsylvania and stated it will continue to participate in
cost-sharing for periodic nourishment prior to construction of the
"permanent" project. The DER also stated its intent to meet the terms
required for local cooperation In a local assurance agreement for the
"permanent" beach erosion control project.

14.10 This commitment must be tempered with the findings of the
Commonwealth's 1975 "State Wide Comprehensive Outdoor Recreation Plan" which
evaluated the kind of recreation facilities needed in the particular State
planning regions by magnitude of need. Statewide, of the the most needed
recreational facLItties, natural swimming areas came in last. For Planning
Region 9, which Includes the eight counties surrounding Presque Isle
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(accounting for approximately 55 percent of users), and the neighboring nine
counties in Planning Region 10 (accounting for 31 percent of users), develop-
ment of natural swimming areas did not rank in the top 10. The nearest
Planning Region (Number 8) which has a top-lO priority (7th) need for natural
swimming areas is approximately 65 plus miles distant. However Region 8's
seven counties provide less than 1 percent of the users of Presque Isle
based on data from the Commnonwealth of Pennsylvania Department of
Environmental Resources "1977 Statewide Summer Recreation Survey Park
Summary Report."

B4.11 This apparent low priority on natural switmming needs will be
reflected In the development of this type of recreational facility through
Pennsylvania's 1975 SCORP section on "Policies which Pertain to Planning."
This section states "It is commonwealth policy to plan comprehensively ... to
meet the needs of Pennsylvanians ... " Another section on "Policies Which
Pertain to Physical Resources" states, "'The selection and diversity of loca-
tion and type of facility are determined on the basis of need." Therefore,
it appears from these policy statements and the results of survey data that
any improvements to Presque Isle State Park do not accrue from any increased
value as a natural swimming recreation area under present conditions.

e. Presque Iale Beaches

B4.12 Presqiu* Isle State Park is a recreational area with its main
attraction being its bathing beaches - those being the most expansive
recreational beaches of any area along the south shore of Lake Erie. These
magnificient sand beaches number 11 and stretch the entire northern shore of
the peninsula, Beach I being at the lower neck and Beach II near Gull Point.
See Plate A4 in Appendix A. The approximate lineal length of supervised
beach is 2,000 feet with an average width of 20 feet, each beach having about
400.000 square feet in surface area. Unofficial (unsupervised) beaches are
also quite heavily utilized on days where overcapacity pressure on official
beaches creates spillover situations. Actual beach areas (supervised and
unsupervised) will run the entire length of the peninsula when expected
results from the project are attained. With an estimated space requirement
of 100 square feet per user, Presque Isle beaches in 1972 could handle a
design load capacity of 10,110 people. See Table BIO.

f. Presque Isle Parking Facilities

B4.13 Presque Isle State Park has the capability of handling 1,100 cars
at each of its 11 beaches. This means that there are parking facilities for
a maximum of 12,100 vehicles at any given time. Applying a 3.5 AOC (average
occupants per car), the beach parking facilities are adequate for 42,350
beach users. The 3.5 average occupants per car has been determined to be
appropriate in accordance with the Statewide standards set by the Department
of Environmental Resources of the Commonwealth of Pennsylvania.
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115. 1)VMAND SCIIEDULE

a. Demand Forecast.

85.1 The future summer season attendance at Presque Isle State Park was
projected on the basis of future population and the historical participation

rates presented Ln Table 811 - kiistorical Participation Rates. The par-
ticipation rate is the ratio of the summer season to the population of each
demand origin zone. The future population for each of the demand origin
zones was determined for the period (1987-2037), and is shown in Table B12 -

Population Projections. The demand origin zones and their distances from
Presque Isle are defined as follows:

(1) Zone I Erie SKSA 15 miles
(2) Zone 2 Pittsburgh SMSA 115 miles

(3) Zone 3 Pennsylvania 150 miles
(4) Zone 4 New York 175 miles
(5) Zone 5 Ohio 175 miles

(6) Zone 6 Virginia 250 miles
(7) Zone 7 United States 475 miles.

85.2 The summer season attendance at Presque Isle State Park was esti-

mated for 1987 and 2037 by the travel cost method. The origin zone distance
zones of 0-75, 7b-150, 151-225, 226-300, 301-375, 376-450, and 451-525 were
used to determine demand. The participation rates reflect historical par-
ticipation from these zones as shown in Table Bll. For example, the distance
0-75 miles has a participation rate of 3.5. This is the participation rate
for the Erie SMSA visitors who live 15 miles away from Presque Isle. The
participation rates for zones 301-375 miles and 376-450 miles, .002 and .001
respectively, dummy variables used in the travel cost analysis as prescribed

in Principles and Standards. The (aggregated) historical data base did not
include these distance zones. Therefore, for analytical purposes they were
estimated. As shown on Tables B13 and B14, population shown is - for these
distance zones in the first iteration. Subsequent iterations would be
strongly biased if the dummy participation rates were not employed. The par-
ticipation rates for the Pittsburgh SMSA and Pennsylvania were calibrated to
arrive at .08 for distance 76-150 miles. The next step in the travel cost
method is to determine the quantity demanded, given small incremental
increases in the price of participation and the change in quantity demanded
with the change in price. This is the equivalent of moving the project
farther and tarther from the potential users. The simulated incremental
distance used for this study is 75 miles. The distance is increased until
the potential demand at Presque Isle State Park is reduced to 0. This is the
point at which the dummy participation rates become significant. The
farthest distance people will travel to Presque Isle is 475 miles. The

actual park attendance for 1987 is determined by multiplying. the population
of each incremental 75-mile distance by the participation rate for the
distance shown. The total park attendance derived at 0 miles for 1987 is
2,731,594. Beach-use demand is 80 percent of total park attendance, or
2,185,275 beach users. The simulated distance increase of 75 miles will
increase the distance traveled and reduce participation from the same areas.

The 76-150 miles participation rate of .08 is applied to the population

29
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Table B13 - Recreational Demand 1987

* Distance Participation Rate :Population :Park Attendance

*0- 75 3.50 322,160 1,127,560

*76-150 .08 15,394,460 : 1,231,557

* 151-225 :.007 :32,774,100 229,419

. 226-300 .004 5,873,820 : 23,495

. 301-375 .002-

* 376-450 .001: -

* 451-525 :.0005 :239,125,980 119,563

Total 2,731,594

*Simulated Distance
* (Actual +75)

76-150 :.08 : 322,160 : 25,773

151-225 .007 :15,394,460 : 107,761

* 226-300 :.004 32,774,100 131,096

301-375 :.002 : 5,873,820 : 11,748

376-450 :.001: - -

* 451-525 .0005 - .-

Total :276,378

Simulated Distance
(Actual + 150)

151-225 .007 322,160 2,255

* 226-300 .004 :15,394,460 61,578

301-375 :.002 32,774,100 : 65,548

376-450 .001 :5,873,820 64,612

* 451-525 .0005

Total :.*193,993
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Table B13 - Recreational Demand 1987 (Cont'd)

, Simulated Distance Participation Rate Population Park Attendance

* (Actual + 225)

: 226-300 .004 322,160 : 1,289

* 301-375 .002 15,394,460 : 30,789

: 376-450 .001 32,774,100 : 32,774

. 451-525 .0005 5,873,820 2,937

Total : 67,789

: Simulated Distance
: (Actual + 300)

: 301-375 .002 : 322,160 : 644

: 376-450 .001 15,394,460 15,394

: 451-525 .0005 32,774,100 .16,387

Total : 32,425

S,:Simulated Distance
: . (Actual + 375)

: 376-450 .001 322,160 : 322

: 451-525 .0005 15,394,460 : 7,697

Total : 8,019

: Simulated Distance
. (Actual + 450)

: 45L-525 .0005 322,160 : 161
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Table 814 - Recreational Demand 2037

: Distance Participation Rate Population : Park Attendance

: 0- 75 3.5 426,714 : 1,493,500

: 76-150 .08 : 17,175,250 : 1,374,018

: 151-225 .007 46,464,444 325,251

: 226-300 .004 9,748,890 : 38,996

S: 301-375 .002 : -

. 376-425 .001

: 426-500 .0005 :334,726,960 : 167,363

Total : 3,399,128

" Simulated Distance
: (Actual + 75)

: 76-150 : .08 426,714 : 34,137

151-225 .007 17,175,250 120,227

: 226-300 : .004 : 46,464,444 : 185,858

301-375 : .002 : 9,748,890 : 19,498

: 376-425 : .001 : -

: 426-500 : .0005 : -

Total : : 359,720

Simulated Distance
: (Actual + 150)

151-225 .007 : 426,714 : 2,987

. 226-300 : .004 : 17,175,250 : 68,701

: 301-375 .002 : 46,464,444 : 92,929

376-450 .001 : 9,748,890 : 9,749

: 451-525 : .0005 : -

Total : : 174,366
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Table B14 - Recreational Demand 2037 (Cont'd)

: Simulated Distance : Participation Rate : Population : Park Attendance
• (Actual + 225)

: 226-300 .004 : 426,714 : 1,707

: 301-375 .002 17,175,250 : 34,350

: 376-450 : .001 46,464,444 46,464

: 451-525 .0005 9,748,890 4,874

* Total : 87,395

: Simulated Distance
.: (Actual + 300)

: 301-375 .002 426,714 • 853

S376-450 : .001 17,175,250 : 17,175

: 451-525 : .0005 46,464,444 : 23,232

Total: : : 41,260

Simulated Distance :

: (Actual + 375)

376-450 .001 : 426,714 : 427

451-525 .0005 17,175,250 : 8,588

Total : : 9,015

Simulated Distance:
(Actual + 425)

451-525 : .0005 : 426,714 : 213
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residing 0-75 miles from Presque Isle. This reduces total beach attendance
for the 75-mile simulated distance. Total park attendance is 176,374 for
that distance. The same methodology is used to determine the recreational
demand for 2037 as shown on Table B14.

b. Method of Determining Peak and Nonpeak Days.

B5.3 The number of peak and nonpeak days was determined from the 1979
Presque Isle State Park attendance records. The recreational season for

* beach activities was determined to span a period of about 14 weeks, extending
from the Memorial Day Weekend through the Labor Day Weekend; an average
length of 101 days. A peak good weather day with respect to beach activities
consists of daylight temperatures of at least 70*F, with sunny weather and no
rain. A peak day includes Saturdays, Sundays, and holidays. An examination
of the 1979 attendance records shows that there were 19 peak good weather
days having an average attendance of 31,807. The total 1979 attendance
divided by the average peak day good weather attendance yields the percentage
of total summer season park attendance that would attend the park on a given
peak day. The peak day good weather factor is .01511 or 31,807 12,104,491
as shown on Table B15 - Summer Season Attendance 1979. Using the factor in
the demand analysis for 1987 and 2037 will yield the expected peak day good
weather attendance. As shown on Table B16 - 1987 Recreational Demand,
multiplying the beach use demand by the peak day good weather factor for
Incremental distances shown will give the total demand for peak day good
weather, or 33,020 for the 0 incremental distance, and 2,345 for the 150
incremental distance.

15.4 The peak bad weather days are Saturdays, Sundays, and holidays that
do not meet the good weather criteria of 70OF and no rain. There were 13
peak bad weather days in the 1979 summer season according to actual park
weather observations. The average peak bad weather attendance was 22,981,
yielding a peak bad weather percentage factor of .0109, which is the average
peak bad day weather attendance, divided by the total summer park attendance,
or 22,981 1.2,104,570. The determination of nonpeak good weather days
includes all weekdays having air temperatures of at least 70*F and no rain.
There were 46 nonpeak good weather days in the 1979 season at Presque Isle.
The average attendance on nonpeak good weather days was 19,196 yielding a
nonpeak good weather day factor of .0091 or the ratio of 19,196 .1 2,iG4,~570.
The nonpeak bad weather days totalled 23 and had an average attendance of
13,843 yielding a factor of .0066. Total recreational demand for 1987 and
2037 is shown In Tables B16 and 817.

c. Derivation of the Travel Demand Curve.

85.5 The travel demand curve is derived for peak good weather, peak bad
weather, nonpeak good weather, and nonpeak bad weather. Each simulated
distance shown on Tables B16 and B17 is a point on the demand curve. The
peak good weather demand curve is shown on Figure 13 - Travel Demand Peak Day
Good Weather 1987. Multiplying the beach use demand at 0 distance for 1987,
2,185,275 by the peak day good weather factor percentage yields the total
peak day attendance of 33,020. Thus, the demand for the average peak good
weather day for the 1987 summer season at 0 incremental distance Is 33,020.
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Table 15 - Summer Season Attendance 1979

: Average : Number : Total : Park Attendance
Days : Attendance : of Days : Attendance : on any Given Day

: (Percent Total)

Peak Good Weather : 31,807 : 19 : 604,333 : .0151

Peak Bad Weather 22,981 13 : 298,753 : .0109

Nonpeak Good Weather 19,196 : 46 : 883,016 : .0091

Nonpeak Bad Weather : 13,843 23 : 318,389 : .0066

Total Summer Season
Attendance : 101 : 2,104,491

Table b16 - 1987 Recreational Demand

: Peak Day : Peak Day : Nonpeak : Nonpeak Day
Simulated : Beach Use : Good : Bad : Day Good : Bad
Distance : Demand : Weather : Weather : Weather : Weather

: (.0151) : (.0109) : (.0091) : (.0066)

0 : 2,185,275 33,020 : 23,819 : 19,886 : 14,423

75 221,102 : 3,341 : 2,410 : 2,012 : 1,459

150 155,194 2,345 : 1,692 : 1,412 : 1,024

225 : 54,231 : 819 : 591 493 : 358

300 : 25,940 : 392 : 283 : 236 : 171

375 6,415: 97 70 : 58 : 42

450 : 129: 2 : 1: 1: 1

Table B17 - 2087 Recreational Demand

0 : 2,719,302 . 41,089 : 29,640 : 24,756 : 17,947

75 : 287,777 : 4,345 : 3,137 : 2,619 : 1,899

150 : 139,493 : 2,106 : 1,520 : 1,269 : 921

225 : 69,916 : 1,056 : 762 : 636 : 461

300 : 33,008: 498 : 360 : 300 : 218

375 : 7,212: 109 : 79 : 65 : 48

450 : 170: 3 : 2 : 2 : 1

.i . 37



IOD

AIDVdVO3unflnfl
Bs'I9 -0 w

w

00

z W,
0 0 L

0~. w

0

0o o

cI- >
00.0

S3'19 I 3 N I l

o' 2



The simulated distance of 75 miles yields the demand which is the second
point on the travel demand curve shown on Figure 33. As shown on Table 316,
the beach-use demand at 75 miles incremental distance is 221,102.
Multiplying the beach-use demand by the peak day good weather factor of .0151
yields the demand for the average peak day of 3,341 participants. This is
the second point on the demand curve. This procedure is followed for each
75-mile incremental distance until the demand on peak day good weather is
reduced to 0.

B5.6 The demand curves for 1987 and 2037 for peak day good weather and
bad weather, and nonpeak good weather and bad weather are derived in the sme
manqer.

d. Value of a Recreational Unit..

35.7 The dollar value for participants at Presque Isle State Park is the
summation of the out-of-pocket travel cost; the opportunity cost of time for
the beach experience and the actual travel time.

(1) Travel Cost

B5.8 The travel cost per vehicle mile is determined as an average
variable cost per mile. The Cost of owning and Operating Automobiles and
Vans, 1979, Pamphlet, published by the U.S. Department of Transportation was
utilized to determine the average variable cost per mile. The variable costs
of maintenance, accessories, parts, and tires, gasoline and oil, and taxes on
gas, oil, and tires for standard, compact, and subcompact cars were used to
derive an average variable cost per mile. The mid-1979 prive levels were
updated to mid-1980 price levels by use of consumer indexes of
transportation, private, and fuels and related products, gas fuels. An
average weighted cost of 14.5 cents per mile was determined as the cost per
vehicle mile. Table 818 - Average Variable Costs in Cents Per Mile, shows
the derivation of the 14.5 cents per mile vehicle cost. The automobile cost
for traveling to Presque Isle ts 14.5 cents per mile.

(2) Determination of the Opportunity Cost of Time.

15.9 The opportunity cost of time is the monetary value of work or
alternative leisure activities foregone to travel and to recreate at the
site. The individual who recreates at Presque Isle may work or participate
in a leisure activity which has a higher personal monetary value than the
Presque Isle beach experience. The opportunity cost for a person whose work
time is variable Is measured as the income lost during the recreation visit
and associated travel time. Increasing distances also decreases use because
of the additional time required to travel greater distances. The exclusion
of the time factor would introduce a bias in the derived demand curve,
shifting the entire demand curve as shown on Figure B3 to the left. This
would result in an underestimation of project benefits.

35.10 The majority of beach visitors come from the State of
Pennsylvania. Therefore, the average hourly wage rate for Pennsylvania was
used as the basis for determining the opportunity cost of time.
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Table B18 -Average Variable Costs in Cents Per Mile,
to Operate an Automobile

1979 Variable Cost - Standard Compact Subcompact :Average

Maintenance, Accessories,
Parts and Tires 5.5 4.8 4.1 4.8

Gasoline and Oil 5.5 4.9 : 4.1 : 4.8

Taxes on Gas, Oil, Tires 1.6 1.3 1.1 1.3

. . .10.9

Maintenance, Accessories,1
Parts and Tires . 6.5 5.6 : 4.8 5.6

Gasoline and Oil2! 7.9 7.1 : 5.9 7.0

Taxes on Gas, Oil, Tires?!/ 2.3 1.9 1.6 1.9
14.5

Use transportation, private June 1979-June 1980
212.3 - 249.7 1.176

2/ Use fuels and related products, gas fuels June 1979-June 1980
522.3 - 750.1 1.44

SOURCE: Cost of Owning and Operating Automobiles and Vans 1979, U.S.
Department of Transportation, Office of Highway Planning,
updated form 1979 price levels.

The opportunity cost of time is valued as one-third of the average hourly
* wage rate for adults and one-twelfth of the adult wage rate for children.

The 1.980 average hourly wage rate of $5.77 was derived from the 1976
Department of Commerce Pennsylvania Industrial Census Series Release No.
M4-5-75 1976, prepared by the Bureau of Statistics Research and Planning.
Using the forula shown in the 14 December 1979 Principles and Standards, the
adult opportunity cost of time is $1.92 and the children's opportunity cost
of time Is .48 cants or one-twelfth of the adult hourly wage rate. The
average occupancy per car is 3.5, the standard set by the Department of
Evironmental Resources for the Commonwealth of Pennsylvania. Assuming 2
adult. and 1.5 children per car would result in total attendance of 57 per-
cent adults and 43 percent children. The weighted opportunity cost of time
for the average park participant is $1.30 and is derived as follows:

($.57 X $1.92) + ($.43 X $.48) $1.30
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B.6 BENEFIT C01(PUTATIONS.

a. Supply Contraints

36.1 The Department of Environmental Resources conducted a mummer
recreation survey in 1977 to determine the origin of visitors to Presque Isle

* State Park. Table 319 - 1977 Park Survey shovs the percentage and origin of
visitors in 1977. The percentage was assumed to remain constant throughout
the project life (1987-2037). The percentage of visitors from origin zones
1-7 shown on Table 320 reflects the percentage of visitors that will come
from various distances from Presque Isle. The origin zones on Table B20 are
the Incremental distances of 75, 150, 225, 300, 375, and 450 miles. The

z beaches will accommodate different capacities from each demand origin zone.
As shown on Table B20 - Existing Beach Capacity, visitors from demand origin
Zone 1 will utilize 50 percent of the existing beach of 1,011,000 square feet
or 505,500 square feet. The minimum acceptable space for beach users was
determined to be 100 square feet. The instantaneous capacity for the beaches

* is determined by dividing the beach area by zone by the minimum 100 square
* . feet space standard.

Table B19 - 1977 Park SurveyIOrigin Zone :Percentage of Visitors

Erie Sl4SA .50

Pittsburgh SKSA :.20

Pennsylvania :.18

Ohio .. 02

New York .05

Virginia :.01

United States .04

1.00

SOURCE: 1975 and 1977 Summer Recreation Survey of Pennsylvania State Parks
and State Forests, Commonwealth of Pennsylvania Bureau of Resources
Programming, June 1979

B6.2 The daily beach attendance supply constraint is determined by
multiplying the demand origin zones instantaneous attendance by the turnover

*~ ( rate. The turnover rate for Zone 1, which is the Erie St4SA is 2.0. This was
considered to be appropriate because it reflects the turnover rate for day-
use activities In the Now York State Comprehensive Outdoor Recreation Plan.
The turnover rate is interpolated for areas 2-6, and reflects a longer visit-
ation period as distances traveled increase. The fall in the turnover rate
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Table B20 - Existing Beach Capacity $

Visitation : Total Beach : Beach Area &
Origin Zone : by Zone (1) : Supply (2): by Zone (3)

(Percent) : (1) X (2)

1 50 1,011,000 " 505,500

2 : 37 : 1,011,000 374,100

3 7 : 1,011,000 71,000

4 1 : 1,011,000 10,000

5 1 : 1,011,000 : 10,000

6 4 : 1,011,000 : 40,400

* : Instantaneous
: Beach Area : Square (2): Visitors From

Origin Zone : by Zone (1) Feet/Person : Each Zone (3)
: : (1) 1 (2)

Li 1 : 505,500 100 : 5,055

2 : 374,100 : 100 : 3,741

3 71,000 100 : 710

4 10,000 1 100 100

5 : 10,000 : 100 100

6 : 40.400 : 100 : 404

:Instantaneous(I): Turnover(2): Daily (3)
:Number Visitors : Rate by : Attendance

Origin Zone : From Each Zone : Zone : by Zone
: : : (1) X (2)

1 : 5,055 : 2.0 : 10,110

2 : 3,741 1.84 : 6,883

3 710 : 1.68 : 1,193

4 : 100 : 1.52 : 152

5 100 • 1.36 : 136

6 : 404 : 1.20 : 485

18,959
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from 2.0 to 1.2 reflects the assumption that people will be unwilling to
travel 375-450 miles for a 4-hour beach visit. The incentive for longer
recreational participation periods is increased as distances traveled
increase. The average beach time for individuals from Zone 6 or distances of
451-525 miles is 6.7 hours. The beaches can accommodate 18,959 beach users
on any given day under existing conditions or a total supply area of
1,011,000 square feet. The supply of visitors from each zone is shown in
Table 820. The derivation of the future daily attendance supply constraint
is shown in Table 821 - Improved Beach Capacity. The future supply
constraint Is 61,378 beach users.

b. Benefits to Beach Users.

daB6.3 The benefits to 1987 and 2037 beach users is determined for peak
dygood weather, peak day bad weather, and nonpeak day good weather.

Benefits will not accrue to nonpeak bad weather days. As shown on Table B17,
the demand will reach 17,947 by 2037, which is less than the existing supply
constraint of 18,959 beach users. Project benefits are accrued only when the
demand exceeds 18,959 beach users since area supplied in excess of this is

4 the result of the improved beach capacity and thus yields benefits to the
project. The benefits to peak day good weather beach users for any given day

* a is the area under the demand curve shown in Figure 13. The benefits to the
project are benefits to demand for beach users in excess of the 18,959 beach
constraint. All benefits to increasing demand lie within the 0 and 75--mile
incremental distances as shown on Figure 14 - Schematic of Peak Day Good

t Weather. The benefits to the project are represented by area B of Figure B4.
In order to determine the travel cost, the average distance traveled must be
determined. The theory of similar triangles is utilized to determine the
height of area B. The ratio of the adjusted demand, 18,619 beach users-
3,340 beach users to 33,020 beach users - 3,340 beach users is 53 percent.

* The height of triangle B is determined by multiplying 75 miles by 47 percent.
The average miles traveled for peak day good weather is 35.25 miles. The
total vehicle cost of this travel distance is $10.22, determined by
multiplying the average distance traveled by a round-trip adjustment factor
and the average variable cost of 14.5 cents per mile. Since there are 3.5
average occupants per car tor Presque Isle beach visitation, the total
vehicle cost is $2.92 for peak day good weather visitors in 1987.

16.4 The total recreational value for beach participants in 1987 is the
sum of the beach and travel opportunity cost of time and vehicle cost. The
opportunity cost of 4 hours of beach time given a $1.30 opportunity cost per
hour is $5.20 as shown on Figure 15 - Schematic of Peak Day Good Weather
Benefits 1987. The travel opportunity cost of time is $1.67 for the average
distance traveled of 35.25 miles. At an average speed of 55 mph and an
opportunity cost of $1.30 per hour, the travel time opportunity cost is $1.67
for each recreationist. The total recreational value for the peak day good

Weather recreationist is $9.77. The components are summarized on Table 122 -

Travel Cost Peak Good Weather 1987. Figure 15 shows the total benefits for a
peak good weather day in 1987. The total peak good day weather demand for
1987 Is 33,020 for any given day. The benefits to the project is the total
demand in excess of the existing supply constraint of 18,959 beach users.
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Table B21 - Improved Beach Capacity

Visitation : Total Beach : Beach Area
Origin Zone : by Zone (1) : Supply (2): by Zone (3)

(Percent) (1) X (2)

1 : 50 : 3,273,200 : 1,636,600

2 37 3,273,200 1,211,084

3 7 : 3,273,200 229,124

4 : 1 3,273,200 32,732

5 : 1 3,273,200 32,732

6 4 : 3,273,200 : 130,928

: : Instantaneous
: Beach Area Square (2): Visitors From

Origin Zone : by Zone (1) : Feet/Person : Each Zone (3)
: :: (1) (2)

1 : 1,636,600 : 100 : 16,366

2 : 1,211,084 : 100 12,110

J '3 : 229,124 : 100 : 2,291

! i4 : 32,732 : 100 :327

+5 : 32,732 : 100 :327

: :t6 : 130,928 : 100 : 1,309

:Instantaneous(1): Turnover(2): Daily (3)

:Number Visitors : Rate by : Attendance
Origin Zone : From Each Zone : Zone : byZone

:I : (1)X(2)

1 : 16,366 2.0 : 32,732

2 : 12,110 : 1.84 : 22,284

3 : 2,291 : 1.68 : 3,849

4 : 327 : 1.52 : 497

5 : 327 : 1.36 : 445

6 : 1,309 : 1.20 : 1,571

: 61,378

"-I -44



75
cro
w

z

-'w

co A B

0

43,340 18,959 33,020
0 15,619 29,680

PARTICIPATION

SCHEMATIC OF PEAK DAY GOOD WEATHER

BENEFITS 1987

F5 IGURE 14



z
0

$5.2-0

w

4r A

0 14,061

PARTICIPATION

-. SCHEMATIC OF PEAK DAY GOOD WEATHER

BENEFITS 1987

46 FIGURE 9S



AD'A"g? 491 CORPS OF ENGINEERS BUFFALO N Y BUFFALO DISTRICT F/S 13/2
W8PRESQUE ISLE PENINSULA, FRIE, PENNSYLVANIA. VOLUME 11. APPEDIC-ETCU)

NCLASSIFIED V 0IIIIIIIIIIII2
,Ilffl..lIIflIIIIf
IIIIIflfllflfIIIIflI

EEEEEEEEEE--I
!IIEEIhEEEEEEEE
IIlfflfflIflfllflII.



jj

OF

A -D A
J1.

-. 97491



I
Peak day good weather benefits accrue to 14,061 beach users. Area A in 4
Figure B5, a rectangle represents the total beach opportunity cost of time to
14,061 beach users, or total benefits of $72,117. Area B, a triangle, gives J
the travel cost and opportunity cost of travel time for 14,061 beach users or
$32,270 in benefits. The computation of benefits is as follows:

Area A - lw
- $5.20 X 14,061 beach users - $ 73,117

Area B - 1/2 bh

- 1/2 (4.59) X 14,061 beach users - 32,270

$105,387

Table B22 - Travel Cost Peak Good Weather 1987

Type Cost : Derivation : Total Costs:: $ *1

Beach Time : $1.30 Opportunity Cost X 4 Hours : 5.20 d
Travel Time : $1.30 Opportunity Cost X 35.25 Miles + 55 mph X 2 " 1.67

Travel Cost : $.145 Average Cost/Mile X 35.25 Miles 3.5 AO I/ : 2.92

9.79

1/ Average occupant per car.

There are 19 peak good weather days yielding benefits of $2,002,353 in 1987
as shown in Table B23. The benefits for peak good weather days in 2037 are
$3,397,390, as given in Table B23 - Recreational Benefits Peak Days and
Nonpeak Days. Peak day good weather benefits for 2037 are determined using
the same methodology as used to determine 1987 peak day good weather
benefits. The total recreational value is $11.06 for the peak good weather
recreationist in 2037. The average distance traveled is 45 miles. The
increased visitation for 2037 is 22,130 which is 41,089 less 18,959 beach
users. The total value of beach time is $115,076 and $64,841 is the total
value of the travel time. The growth in benefits for the period 1987-2037 is
$1,416,070. The net discounted stream of benefits is the present value of
benefits to the project. Given a 7-3/8 percent interest rate, a 50-year
project life and 50 years of straight-line growth, the average annual equiva-
lent Is .2619. Multiplying the change in benefits for the period (1987-2037)
by the average annual equivalent factor yields total project benefits of
$370,869 for 2037. The 1987 project benefits are $2,002,353 as shown in
Table 823. Total discounted project benefits for peak good weather days are
$2,373,222, as shown on Table 324 - Discounted Recreational Benefits.

86.5 The same methodology applies to the peak day bad weather days and
nonpeak good weather days. Benefits for 13 peak bad weather days are
$396,448 for 1987. The benefits for peak bed weather days are $993,486 for
project year 50. There are 46 nonpeak good weather days yielding $232,162 in
benefits for 1987. The nonpeak good weather days yield $1,725,276 in bene-

fits for 2037.

I 7
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Table B24 - Discounted Recreational Benefits

Discounted
: Net : Average : Average

Benefit Dollar : Annual Growth : Annual
Category : Increase Equivalent : Discounted : Benefits: ($) : : ($) : ($)

1987-Peak Good
Weather : - : - : 2,002,353

2037-Peak Good
Weather 1,416,070 : .2619 370,869 : 370,869

Peak Good
Weather - - - 2,373,222

1987-Peak Bad
Weather - -- . 396,448

2037-Peak Bad
Weather 597,038 .2619 156,364 156,364

Peak Bad
Weather : -: 552,812

1987-Nonpeak Good
Weather : -: 232,162

2037-Nonpeak Good :
4 Weather : 1,493,114 : .2619 391,046 391,046

Nonpeak Good
Weather :: - - : 623,208

Total Recreational:
Benefits :: - - : 3,549,242

Given 7-3/8 percent interest rate, 50-year project life.

56.6 Discounted recreational benefits are shown in Table B24. Project
benefits tor peak good weather days in the base year 1987 are $2,002,353.
The benefits for 2037, annualized over the 50-year project life are $370,869.
Total project benefits are $2,373,222 for peak good weather days. There are
fewer benefits accruing to peak bad weather days. Benefits for the base
year, 1987, nre $396,448. Benefits for 2037 are $156,364. As shown in Table
524, the growth In benefits from 1987 to 2037 is $597,038. Applying the
average annual equivalent factor for a 50-year project life, 50 years
straight line growth at 7-3/8 percent project interest rate yields discounted
benefits of $156,364. There are 46 nonpeak good weather days per summer
season yielding $232,162 in project benefits for 1987. Discounted benefits
for nonpeek good weather days In 2037 are $391,046, which is the growth in
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benefits from 1987-2037, $1,493,114, multiplied by the average annual equiva-
lent of .2619. Total discounted project benefits are $623,208 for nonpeak
peak good weather days. Benefits will not accrue to nonpeak bad weather days
since the demand will reach 17,947 by 2037. This is less than the existing
supply constraint of 18,959 beach users.

B6.7 The total discounted recreational benefits are $3,549,242. These
are the total benefits that accrue to peak good and bad weather days and non-
peak good weather days. Recreational benefits are summarized in Table B25.

Table B25 - Summary of Recreational Benefits

Peak
Good Weather 2,373,222

Bad Weather 552,812

Nonpeak
Good Weather : 623,208

Total 3,549,242

c. Decreased Dredging Costs.

B6.8 Because Erie Harbor is an important commercial navigation channel,
it must be periodically dredged to insure movement of an annual average of

*1,146,205 short tons of cargo to pass in and out of Presque Isle Bay. Since
* beach nourishment was provided in 1973, the number of cubic yards required to

be dredged to clear the harbor rose to an annual average of 268,000, up from
a prenourishment period of 130,000 cubic yards, an annual difference of
138,000 cubic yards. Erosion control will not stop the continuously ongoing,
natural process of sand movement along Lake Erie which contributes sand to
the entrance channel, nor will erosion control reduce the amount of sand
being dredged from the inner harbor channels. The cost per cubic yard of

-* dredging is $1.71 for Erie Harbor. The method of disposal for Erie Harbor
dredging is open-lake dumping.

The basis-of-comparlson for the computation of dredging cost savings i the
without-project condition utilizing the historical record for the average
annual dredging removal of littoral drift from the west. A total, amount of

• .75,000 cubic yards of fill will end up in the Erie Harbor Entrance Channel.
The average annual cost of dredging littoral drift from the west for the
without-project condition is $128,250. The annual dredging costs for each
alternattve was determined and compared to the dredging costs for the
without-project condition. The groins plan would result In 73,200 cubic
yards of dredging annually yielding a savings of $3,000. The segmented
breakwaters alternative would require dredging an annual mount of 36,600
cubic yards. The annual savings for the plan would be $66,000. The sand
trap alternative would require annual dredging of 30,700 cubic yards at a
cost savings of $76,000.
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d. Decreased Road Maintenance Costs.

B6.9 An average of $123,000 in reduced road maintenance costs will be
realized annually under with-project conditions. The energy of damaging
waves would be more effectively dissipated by the postproject structures
eliminating the need for removal of sand and debris from roads and parking
lots, and repairs to undermined or damaged roads. A detailed breakdown of
these costs as supplied by the Presque Isle State Park Superintendent's
Office are shown in Table B26.

Table B26 - Road Maintenance Costs Avoided!!/

Manpower Costs
(1) (2) (3) (4)

Number of : Total
Number of Men :Cost/Day Days Annually :Manpower Costs

*. $ :(I) X (2) X (3)

6 44.10 : 85 22,491.00

Equipment Costs

Pieces of :: Number of Total
*4Equipment Cost/Day :Days Annually: Equipmnt Costs

5 235.36 : 85 :100,028.00

VOctober 1980 Price Levels based on projected ENR Index
of 3,400.

e. Decreased Damages to Structures.

B6.10 The reduction in the energy of damaging waves under with-project
conditions will eliminate damages to buildings estimated at a cost of $1,200
annually by the Presque Isle State Park Superintendent's Office. With-
project conditions will also halt the ongoing erosion process across a
219780-foot length of the lakeward shore and thereby eliminate the necessity
of relocation of telephone poles. The relocation of telephone poles was
estimated at a cost of $3,500 annually. The total decreased damages to
structures under with-project conditions is $5,000.

f. Land Loss Costs.

36.11 Presque Isle has a history of serious and continuous erosion. It
consists of fine sand, with a surface elevation averaging about 7 feet above
low water datum. Due to littoral forces, the peninsula continues to move in
an easterly direction and several wide breaks have occurred in the narrow
neck In the past 150 years. Under without-project conditions, the inward
recession of land averaging approximately 7.0 feet per year across a
2 1,780-foot lenth of the lakevard shore Is expected to continue. The with-
project conditions will stop the natural loss of land due to erosion and
result in land loss savings. Total loss eliminated annually under with-
project conditions is 3.5 acres. Due to Presque Isle uniqueness, land



Is valued at the prevailing maximum rate of $4,700 per acre. Total land loss

savings are $16,450 annually under with-project conditions.

g. Decreased Beach Maintenance Costs.

B6.12 The basis for the computation of benefits is the without-project
condition. The without-project conditions indicate that in order to maintain
a beach size of 1,011.000 square feet, the Commonwealth of Pennsylvania will
have to place 57,000 cubic yards of sand each year. The cost of nourishment
is measured as a unit cost of tons/yard. A cubic yard of sand weighs4 approximately 1.512 tons. Thus 86,184 tons of sand will have to be placed
each year, in order to maintain the 1972 beach area size. The cost per ton
of sand is $5.00 in October 1980 price levels, yielding an annual cost of
$430,920 for minimal nourishment requirements. There are also fees for
contingencies, engineering and design, and supervision and inspection which I-
yields additional annual costs of $127,700. Total decreased maintenance
costs are $560,000 for the without-project conditions.

B6.13 The benefits to the project is the difference in maintenance costs
under the without-project conditions. The net benefit for reduced beach
nourishment cost for the segmented breakwaters alternative is $190,000 given
$560,000 costs for without-project conditions and $370,000 for with-project
conditions. However, the annual replenishment costs for with-project con-
dition are displayed on the cost side to yield a more accurate portrayal of

* actual costs to maintain the project. Therefore, the full cost of nourish-
ment under without-project conditions is shown as a benefit to the segmented
breakwaters and other alternatives for accounting purposes.

h. Site Attraction Factors.

B36.14 Presque Isle State Park is a unique environment also offering a
variety of recreational activities. Many visitors are attracted to the site
because of the variation in outdoor recreational activities. For example, an
individual might want to spend half a day swimming and half a day hiking.

*There Is a loss of benefits to both swimming and hiking activities under
without-project conditions. The beach supply under with-project conditions
would result in additional benefits to the other activities the beach par-
ticipant will enjoy while visiting Presque Isle. Presque Isle offers
boating, fishing, and other launching facilities. The benefits for site
attraction factors have not been evaluated because the percentage of visitors
to Presque Isle who will participate in two or more activities has not been
determined by an onsite survey. There is a loss of benefits to both swimmaing
and hiking activities. The unconstrained beach supply would result in addi-
tional benefits to other activities as well as the swimming activities.
Although a dollar value has not been placed on these benefits, they are still
important and should not be Ignored.

1. Summary of Benefits.

B9.15 The summary of benefits is displayed in Table B27 on an
alternative-by alternative basis. The total benefits for each plan are as
follows: $4,256,000 for groins, $4,319,000 for segmented breakwaters, and

* $4,329,000 for sand trap recirculation.
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'f- able 827 - Summary of Benefits

: Segmented :Sand Trap
Benefits Groins : Breakwaters : Recirculation

* $ $ $

Recreation

Peak Good Weather 2,373,000 2,373,000 2,373,000

Peak Bad Weather 553,000 : 553,000 553,000

Nonpeak Good Weather 623,000 : 623,000 : 623,000

Decreased Dredging 3,000 66,000 : 76,000

Decreased Road
Maintenance 123,000 123,000 123,000

Decreased Damages
to Structures 5,000 : 5,000 5,000

Land Loss 16,000 16,000 16,000

Decreased Beach
Maintenance 560,000:56,0 : 5000

Total :4,256,000 4,319,000 : 4,329,000

B7. PROJEiCT COSTS

a. Total Annual Charges.

B7.1 The total annual charges for each alternative is portrayed in Table
B28. The first costs of investment are $20,100,000 for groins, $22,800,000
for segmented breakwaters, and $21,600,000 for sand trap recirculation. The
total annual maintenance costs for each alternative are also shown in Table
B28.

b. interest Costs During Construction.

B57.2 Although project construction initiation begins in 1985, actual
benefits are not expected to occur until 1987. However, although a 24-month
gap Intervenes, tt was determined that actual construction will take place
for two periods only during the warm season. Therefore, because the length
of the actual construction pecriod is less than 24 months, no interest costs
during construction are anticipated. With each alternative, there will be an
Lnitial placement of fill. The initial fill placement will take place during
the construction period. Any fill placed thereafter will be placed on an
annual basis, the costs incurred being covered by the annual replenishment
fee.
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Table B28 -Total Annual Charges

Alternative : Segmented : Sand Trap
Type of Cost : Groins : Breakwaters : Recirculation

Economic Investment

Total First Cost :20,100,000 22,800,000 :21,600,000

Interest During
Q4Constructionfl/ * -

Total Investment
Cost :20,100,000 :22,800,000 :21,600,000

Annual Charges

Interest and
*Amortization2/ :1,526,000 1,731,000 1,640,000

Annual Replenishment :1,280,000 : 370,000 : 3,515,000

Annual Maintenance : 10,000 50,000 251000

tTotal Annual Charges :2,816,000 :2,151,000 5,180,000

- - I'No interest during construction because project will be
completed in less than 24 months.

2/ Using 7-3/8 percent Interest rate and 50-year project life.

88. ECONOMIC EFFICIENCY

58.1 Four measures of economic efficiency vere developed for the pro-
* posed plans of Improvement. They are: the B/C ratio, net discounted bene-

fits, the payback period, and the internal rate of return as shown on Table
129.

B8.2 The net benefits are the excess of average annual benefits over
average annual costs. The total net benefits for each alternative are as
follows: $1,440,000 for groins, $2,168,000 for segmented breakwaters, and
-$851,000 for sand trap recirculation. The benefit-cost ratio for each
alternative is as follows: 1.51 for groins, 2.01 for segmented breakwaters,
and .84 for sand trap recirculation.

58.3 The project payback period is the amount of time it takes for
* undiscounted annual benefits to equal the project costs. The project payback

period is 8 years for groins, 9 years for segmented breakwaters, and 9 years
for sand trap recirculation. The Internal rate of return indicates the
return on investment resulting from project implementation. The internal
rate of return for each alternative Is shown on Table 129.
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58.4 This economic analysis was based on future population trends and a
recreation demand schedule for existing and improved beach conditions. Both
the groins and segmented breakwaters plans are economically justifiable on
the basis of the analysis. The segmented breakwaters plan is the favored
plan due to net benefit maximization and the largest benefit-cost ratio.
This plan offers a more permanent solution to the erosion problem than the
present annual nourishment program. The segmented breakwaters plan is the
recommended plan based on the economic analysis.
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APPENDIX C

DETAILED DESIGN

CI. INTRODUCTION

This Appendix presents the design criteria, assumptions, sediment bud-
get, and detailed design of the groin, offshore breakwater, annual nourish-
ment, and sand recirculatton alternatives for the beach erosion control
project at Presqiie Isle Peninsula in Erie, PA. The groin alternative con-
sists of a single groin field extending from the root of the peninsula with
the mainland shore eastward through Beach No. 10 and includes construction of
new rubblemound groins and modification of existing groins. There are two
breakwater alternatives: the first consists of a series of segmented break-
waters located offshore from the peninsula shoreline and would extend from
the neck of the peninsula through Beach No. 10; the second consists of a
single breakwater located offshore from Sunset Point and will serve as a sand
trap From which sand would be recirculated to the beaches along the penin-
stila. The annual nourishment alternative would be an expanded version of the
present replenishment program. There are two recirculation alternatives:
the first involves construction of a breakwater offshore from Sunset Point as
previously mentioned and pumping the sand which collects behind it onto the
beaches with a hydraulic dredge and a series of booster pumps; the second
Involves pumping sand from a borrow area at Gull Point to the beaches along
the peninsula with a hydraulic dredge and a series of booster pumps.

C2. DESIGN WATER LEVEL

The design water level (DWL) or still water level (SWL) is a combination
4; of the joint occurrence of long-term average lake level with a short-term

rise due to a storm setup. The 20-year recurrence water level will be used
in this design and is determined by combination of a 20-year lake level with
a 1-year short-term rise. The recording gage at Cleveland serves as the
master gage for Lake Erie, therefore, the long-term Cleveland records are
assumed to be directly applicable to the Presque Isle project site. The
maximum annual events stage-frequency curve for Lake Erie is shown in Figure
Cl and indicates that a maximum monthly mean level of approximately 572.4
occurs once in 20 years. Erie, PA, is midway between Buffalo, NY, and
Cleveland, OH, therefore, a i-year short-term rise at Erie can be deter-
mined by averaging records at Buffalo (4.8 feet) and Cleveland (1.4 feet) to
obtain 3.1 feet fluctuation each year. Combining a maximum monthly mean
level of 572.4 which has a 20-year recurrence with a 3.1 foot short-term
fluctuatton that has a 1-year recurrence, yields a 20-year recurrence design
lake level of 575.5 or +6.9 feet above low water datum.

C3. DESIGN WAVES

a. D)esign Waves - Presque Isle Peninsula can be subjected to waves from
Lthe west-southwest through north to east-southeast, however, storms from the
west through north to northeast cause the most severe wave action along the
peninsula shoreline. The actual fetch distances for winds from the west-
so|uthwesRt, north, and northeast directions are 140, 26, and 78 miles, respec-
t ively.
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'rte significant deep water wave heights and associated periods which
could be expected at Erie, PA, were determined by Waterways Experiment
StatIon and published in Technical Report H-76-1, "Design Wave Information
(or the Great Lakes", Report 1, dated March 1976. Table Cl shows the signi-
ficant deep water wave heights at Erie, PA, for three angle classes and for
each season of the year for various recurrence intervals. The three angle
classes are defined as viewed by an observer standing on shore and are
distinguished below:

(1) Angle Class 1 - Mean wave approach angle greater than 30 degrees to
the right of a normal to shore (northeast to north);

(2) Angle Class 2 - Mean wave approach angle within 30 degrees to
either side of a normal to shore (north to west-northwest);

(3) Angle Class 3 - Mean wave approach angle greater than 30 degrees to
the left of a normal to shore (west-northwest to southwest).

Table C2 gives the wave period associated with each wave height at Erie, PA,
as a function of wave direction and wave height as presented in Technical
Report 11-76-1.

In accordance with a 4 May 1976 Guidance letter provided by NCDED-H for

use of WEE, Technical Report H-76-1, for coastal projects having a 50-year
design economic lifetime, a combined lake level and deep water wave corre-
sponding to a 200-year recurrence event is recommended. Therefore, a 10-year
wave recurrence interval can be used with a 20-year recurrence design lake
level to obtain a 200-year recurrence event. Table Cl indicates that the
largest significant deep water wave heights with a 10-year recurrence inter-
val occur from the west and north directions during the winter season and
from the northeast during the fall season. These significant deep water wave
heights and associated wave periods are presented in Table C3 below:

Table C3 - Significant Deep Water Wave Heights with 10- Year
Recurrence Interval and Associated Wave Period

__Direction : Wave Height : Wave Period

West :12.8 feet : 9.0 seconds

Northwest :9.5 feet : 7.0 seconds

North :9.5 feet : 7.0 seconds

Northeast :7.5 feet : 6.4 seconds

b. Wave Refraction Analysis - A refraction analysis was conducted using
a computer msodel developed by R. S. Dobson (Waterways Experiment Station) for
his M. S. Thesis at Stanford University. The water wave refraction program
was used to solve the governing equations that describe the propagation of
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TABLE C. I

SIGNIFICANT DEEP WATER WAVE HEIGHTS AT ERIE, PA.

1ABLE OF EXTREMES ESTIMATES
GRID LOCATION 6,18 LAT;42.27 LON280.17 ERIE PA

SHORELINE GRID POINT 18
W INTER

AN3L _ CLASSES
1 2 3 ALL

5 4.6( 0.8) 7.9( 0.6) ! .11 0.3) 12.:3( 0.87
10 6.6( 1.0) 9.5( 0.8) 12.8t 0.4) 13v1( 1.17
20 8.2(1.3) 10.8( 1.0) 13.4( 0.5) 14%0( 1.37
50 10.8( 1.6) 12.81 1.3) 14.4( 0.6) 15v3( 1.6)

100 12.8(1 .8) 14.4{ 1.5) 15.1( 0.7) 16.4( 1.9)

*SPRING
ANGLE CLASSES

1 2 3 ALL

* 5 3.6( 0.6) 2.6( 0.5) 7.2( 0.4) 7.3( 6.67
10 3.9( 0.8) 3,9( 0.6) 8.21 0.6) 8,5( 6.87
20 5.6( 1.0) 4.9( 0.8) 9.21 0.7) 9.6( 1.0)
50 7.2(1.2) 6.6( 1.0) 10.8( 0.9) 11.?( 1.27

100 8.9( 1.4) 7.9( 1.1) 11.81 1.0) 12,4( 1.41

SUMMER
AN3LE CLASSES

1 3 ALL

5 3.6( 0.9) 4.3( 0.6) 6.9( 0.6) 7 %2 ( 6.97
10 3.9( 1.1) 5.2( 0.8) 7.5( 0.8) 7v8( 1.21
20 4.3( 1.4) 5.9( 1.1) 8.2t 1.0) ,,4( 1.57
50 5.2( 1.8) 6.9( 1.3) 8.91 1.2) 9 v1( 1.81

100 6.2( 2.0) 7.5( 1.5) 9.5( 1.4) 97( 2.17

FALL
AN3LE CLASSES

1 2 3 ALL

5 6.6( 0.2) s,?( 0.5) 11.5( 0.3) 11%6( 0.51
* . 10 7.5( 0.2) 9.?( 0.6) 1:.1( 0.4) 12,3( 0.67

20 7.9( 6.3) 10.5( 0.8) 1'.8( 0.5) 13t,1( 0.8
'0 8.5( 0.4) 11.8( 0.9) 13.8! 0.6) 14%1( 1.01
100 8.5( 0.4) 13.1( 1.1) 14.4( 0.7) 14%9( 1.17

3



TABLE C I
SIGNIFTCANT DEEP WATER WAVE PLRIODS AT ERIE, PA.

GRID LOCATION 6,18 LATs42.27 LONS80.17 ERIE PA

GRID POINT NUMBER 18

SIGNIFICANT PERIOD BY ANGLE CLASS AND WAVE HEIGHT

WAVE WEIGHT (FT) ANGLE CLASS

S2 3

1 2.3 2.3 2.4
2 3.6 3.5 3.7
3 4.5 4.4 4.7
4 5.2 5.1 5.4
5 5.7 5.6 6.0
6 6.0 5.9 6.4
7 6.2 6.2 6.8
8 6.5 6.5 7.1
9 6.8 6.8 7.5

7.7 7.1 7.9
11 7.3 7.3 8.3
12 7,6 7.6 8.7
13 7.9 7.9 1.0
14 8.1 8.2 9.4
1s 8.4 8.5 9.8
16 8.7 8.8 10.2
17 8,9 9.1 10.6
18 9.? 9.4 10.9
19 9.5 9.7 11.3

20 9.8 10.0 11.7
21 10.0 10.2 12.1
22 103 10.5 12.5
23 10.6 10.8 12.8
24 10.8 11.1 13.2
25 11.1 11.4 13.6
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te design waves from deep water into shallow water. To analyze the waves at
Presque Isle, the peninsula was divided into two reaches: Reach 1 extends
from Groin No. I northeastwardly through Beach No. 8 (see Plate 4 in Appendix
A); Reach 2 extends from Beach No. 8 eastward through Beach No. 10.
Refraction diagrams for deep water waves from the west, northwest, and north
directions in Reach I are shown in Figures C2, C3, and C4, respectively,
whereas refraction diagrams for deep water waves from the west-northwest,
northwest, north, and northeast directions in Reach 2 are shown in Figures
C5, C6, C7, and C8, respectively (see Table C3 for wave height and period
relative to specific direction). The refraction diagrams represent the wave
conditions along the peninsula at a design water level of 575.5 or +6.9 feet
above low water datum.

C4. DESIGN CRITERIA AND ASSUMPTIONS

The primary purpose of the beach erosion control project for Presque
Isle Peninsula is to develop a publicly acceptable and technically feasible
plan to improve and preserve the peninsula and its recreational facilities
with the least amount of destruction to the environment and geological growth
of the area. During preparation of the 1974 Review Report on the cooperative
beach erosion control project, several concepts for solution of the erosion
problems were investigated. Those which were determined to provide the most

V practicable and economical solution to the erosion problem include a full
breakwater concept, a partial breakwater concept, an annual nourishment plan,
a groin plan, a sand recirculation concept, and a sand trap recirculation

concept.

A recent draft (presently awaiting final publication) of the Coastal
Engineering Technical Aid (CETA) entitled "Estimating Nearshore Conditions
for irregular Waves," dated 9 July 1979, presented methods developed by Coda
(Coastal Engineering in Japan, Vol. 18, 1975 - Irregular Wave Deformation in
the Surf Zone, Yoshimi CGoda) for predicting nearshore irregular wave con-
ditions. Curves for nearshore significant wave heights (Hsig) or the maxi-
mum wave heights (Hmax) can be used to obtain incident waves for the design
of coastal structures in shallow water. Comparison of incident wave heights
computed using the Hsig and Hmax curves indicate that an incident wave reduc-
tion by as much as 50 percent can be obtained by using Hsig instead of Hmax.
Wave reductions of this amount could reduce the stone size of an offshore
structure to a degree that structural stability becomes questionable. Since
Presque Isle is in a severe ice climate and a critical wave climate, the
Buffalo District elected to use max in the design of the groin, segmented
breakwater, and sand trap plans. This imax wave is conservative and
corresponds to approximately the Hb wave determined using Table 7-4 of the
Shore Protection Manual. A two-dimensional stability test will be'conducted
by the Corps Waterways Experiment Station and will indicate the optimal stone
size for the selected alternative.

An average refraction coefficient was applied to the significant deep
water waves in Table C3 to determine the incident wave height that is used in
calculation of the armor stone requirements for the groin and segmented
breakwater alternatives. The results from the wave refraction analysis for
waves from the west in Reach I (see paragraph C3b. entitled Wave Refraction

. 5
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Analysis) were used to determine the average refraction coefficient which
would be applied. The wave from the west in Reach I was used because it is

* the largest design deep water wave that can impinge on probably the most
critical portion of the peninsula. An average coefficient of 0.85 was deter-

* mined for design of the head and trunk section of the groins which are
located in design water depths of 9.9 feet and 7.0 feet, respectively. For
the segmented breakwater alternative, an average refraction coefficient of
0.86 was determined for the 11.9-foot design water depth. In the detailed
design stage during preparation of the Phase II GDMk, the peninsula will be
divided into several design reaches for either of these alternatives (groin
or segmented breakwaters) in order to obtain a more precise design. For the
sand trap alternative, the results from the refraction analysis for waves
from the west-northwest in Reach 2 at Sunset Point were used in calculation
of the armor stone requirements for the breakwater. The wave from the west-
northwest direction was used because it is the largest design deep water wave
that could propagate into the area of the sand trap breakwater. A refraction
coefficient of 0.97 was determined for design of the sand trap breakwater
which is located in a design water depth of 16.9 feet.

The segmented breakwater and the sand trap recirculation concepts are
designed in this report as rubblemound structures. The use of dolosse armor
units or other concrete units for these concepts will be considered in the
final design during preparation of the Phase II GDM. Paragraph C5 presents a
detailed discussion of the sediment budget assumptions and computations used
in the development of each alternative.

A review of available foundation literature and the geologic development
of Presque Isle was made to evaluate the expected foundation conditions for
the erosion control structures. Bedrock topography is high (-2.0 LWD) at the
westernmost end of the peninsula where it joins the mainland shore and drops
to below -100 LWD in the vicinity of the waterworks ponds. The entire penin-
sula is underlain by a thick deposit of modern stratified fine sands and
silty sands with the possibility of a deep lacustrine mud layer. Settlement
and bearing capacity problems are not anticipated, therefore, it was assumed
In this phase of the study, that foundation conditions are adequate for sup-
port of the erosion control structures. Evaluation of the results from the
Inner Continental Shelf Sediment and Structure Study (ICONS) and a complete
subsurface investigation, including a boring program, testing program, and
stability analysis, will be undertaken during the detailed design and prep-
aration of the Phase 11 GDM to verify the assumption made at this time.

The following paragraphs will present a discussion of the design cri-
teria and assumptions used for refining the design of each of these alter-
natives.

a. Groin Alternative

(1) General - A groin is a shore protection structure designed to act
as a barrier to sand moving in the littoral zone between its seaward end and
the limit of wave uprush. Groins may be used: to build a beach or retard
erosion of an existing or restored beach by trapping littoral drift; to
stabilize a beach subjected to excessive storms by reducing the rate of loss;

6
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to reduce the rate of longshore transport out of an area by reorienting a
section of the shoreline to an alignment more nearly perpendicular to the
predominant wave direction; and to reduce losses of material out of an area
by compnrtmentalization of the beach. Trapping of sand by a groin is done at
the expense of the adjacent downdrift shore unless the groin or groin system
Is artificially filled with sand to its entrapment capacity from other
sources, thereby lnspiring a more or less uninterrupted passage of sand to
downdrift shores.

(2) Existing Groins - There are presently two existing groin fields
on Presque Isle Peninstila. The first, located along the neck of the penin-
suln, was built in 1956 and consists of a system of eleven groins. These
groins are 300-feet long and spaced about 1,000 feet apart. The length of
each groin Is comprised of a 60-foot horizontal shore section with a top
elevation of +10 feet above low water datum and a 240-foot long sloped
Intermediate section which terminates at an elevation of 568.6 (0.0 LWD).
The second existing groin field is located just east of the water works (see
Plate 5 in Appendix A) and was constructed over a period of years during the
1920's and 1930's. This groin system consists of 13 groins and three sand

traps. The groins in this system vary in length from about 80 to 300 feet
;Ind In spacing from about 600 to 1,000 feet.

Both of the existing groin fields on Presque Isle Peninsula have proven
,V Lo be ineffective in trapping sufficient littoral material. Extensive beach

replenishment measures have been undertaken periodically since 1960, and the
*existing groins have not functioned adequately in retarding erosion of the

restored beaches by reducing the rate of sand losses. Therefore, the func-
tional design of a groin system which consists of spacing, length, height,
and orientation with the shoreline was analyzed to develop a groin system
which should be effective in retarding erosion of the beaches by reducing
sand losses.

(3) Groin Design - Groin dimensions depend on wave forces to be
opposed, the type of groin, and the construction materials used. The length
of the groin is determined by the distance to depths offshore where normal
storm waves break and by how much sand is to be trapped. Using Thorndike
Saville's data presented in Technical Memorandum No. 37, the normal storm
wave at Erie, PA, was found to be 4.2 feet with a wave period of 3.8 seconds
(see computations on pages 8 through 11 of this Appendix). The method in
Section 7.121 of the Shore Protection Manual was used to determine that the
breaking depth for the 4.2-foot normal storm wave ranges from elevation 564.1
to 565.6 (see compitations on page 8). From surveys obtained during the
Summer of 1979, it was determined that the groins for this alternative must
be 300 feet in length In order to extend to the zone where the normal storm
waves break. Due to the inadequate functioning of the existing steel sheet

pile groins at Presque Isle, it was decided to use stone as the construction
material for this groin alternative and, thereby, reduce wave reflection from
the structures. A steel sheet pile wall will be driven along the center line
of the groin and will extend for the entire length of the groin to make the
Hi rctior,.s Impermeable. The groin alternitive will consist of modifying 10
of the existing 300-foot long groins in the groin field along the neck of the

penlnsila by placement of 100 feet of 3.0 to 7.0 ton armor stone adjacent to

7
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the piling along the outer end of the groin, and placement of 1.0 to 2.5 ton
armor stone along the remaining 200 feet of the groin. In addition, 10 new

300-foot long groins will be constructed in the existing groin field to

reduce spacing from the existing 1,000 feet to 500 feet. Easterly of the

groin field along the neck, the groin alternative will consist of construc-

tion of 27 new 300-foot long groins at a 700-foot spacing and modification of
the lighthouse groin. The groin alternative will also require an initial

beach replenishment of approximately 850,000 cubic yards of sandfill to fill

the groin system to its entrapment capacity in order to provide a beach which

has a width of 60 feet and crest elevation of +10 feet above low water datum.
The sandfill will be distributed along about 30,000 feet of peninsula shore-

line. In addition to this initial beach replenishment, an annual nourishment

of about 130,700 cubic yards of sand would be required to offset losses from
the beaches. This annual nourishment rate is based on the assumption that
the groins will be 50 percent effective in reducing the rate of longshore
transport which is presently estimated at 289,100 cubic yards annually and

Includes 40,000 cubic yards which move to the peninsula from the west. This
transport volume is consistent with the past 5-year nourishment experience at

Presque Isle. Offshore losses are estimated to be 20 percent of the annual
nourishment rate or 26,100 cubic yards. Approximately 42,450 cubic yards of

sand will cause peninsula growth at the distal end. The calculations for theF groin alternative are presented on pages 13 through 22 of this Appendix.
The plan for the groin alternative is shown on Plate 15 and the details of
the groins on Plate 16, both-of which are included in Appendix A.

b. Offshore Breakwater Alternatives

the (1) General - An offshore breakwater is a structure designed to protect
the area located behind it from wave action. Offshore breakwaters, which are
used as shore protection structures, will serve as wave attenuators and as a

k trap for littoral drift. They are one of the most effective means of inter-
cepting the movement of littoral material. Because longshore transport is
the direct result of wave action, the extent to which the offshore breakwater

intercepts the movement of littoral drift is directly proportional to the
extent of wave attenuation by the breakwater. An offshore breakwaters ini-
tinily causes sand to be deposited on the shore in its lee by dissipating the

wave energy responsible for transport. As the sand is deposited, a shore
salient is formed in the still water behind the breakwater. This projecting
shore alignment acts as a groin which causes the updrift shoreline to

advance. As this projection enlarges and the zone of littoral transport
moves closer to the breakwater, the salient becomes increasingly efficient as

a littoral barrier. If the breakwater is of sufficient length and height, in

relation to its distance from the shore, to act as a complete littoral bar-
rier, the sand deposition may continue until a tombolo is formed with the
breakwater at its point of culmination.

(2) Existing Breakwaters - There are presently six breakwaters

constr,,cted offshore from Presque Isle Peninsula for the purpose of serving
as wave attenuators and beach builders. Three segmented breakwaters

constructed with grout-filled nylon bags were built by the Comonwealth of
Pennsylvania at Sunset Point in 1973 (see Plate 5 in Appendix A and Photo No.
17 in Section B of the Main Report). These structures are 210-feet long,

12
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separated by a 40-foot wide gap, have a crest elevation of 574.0, and are
positioned 70 to 150 feet offshore. Another series of three breakwaters (see
Plate 5 in Appendix A and Photo No. 20 in Section B of the Main Report) is
located offshore from Beach No. 10 (commonly called Budny Beach). These
breakwaters are of rubblemound construction and were built as part of the
beach nourishment program during the Summer of 1978 by the Federal Government
in cooperation with the Commonwealth of Pennsylvania. The three rubblemound
structures were constructed as an experimental prototype program to obtain
data which can be used in analyzing the segmented offshore breakwater alter-

*native for this study. The experimental prototype breakwaters are 125-feet
long and separated by a 200-foot and a 300-foot gap. The structures are
aligned parallel to the shoreline and positioned with the toe of the struc-
ture at elevation 567.6 (1.0 feet below low water datum). The breakwaters
are built with 1.5 ton to 3.5 ton armor stone placed on a 3-foot thick layer
of bedding stone ranging in size from 5 pounds to 70 pounds. The bedding
layer was excavated 2 feet into the lake bottom. The structures have a crest
elevation of 574.6 (+6.0 feet above low water datum), a crest width of 9.0
feet, and side slopes of one vertical on two horizontal.

The three grout-filled nylon bag breakwaters at Sunset Point have proven

to be ineffective in trapping sand and functioning as a system. Only the
westernmost bag breakwater appears to be functioning as a beach builder,
whereas apparent settlement of the middle and easternmost bag breakwaters has
probably contributed to the ineffectiveness of the nylon bag breakwaters as a
system.

Although the prototype breakwaters offshore from Beach No. 10 have been
in place for only 2 years, they have proven to be very effective in atten-
uating waves and functioning as beach builders. During the period from July
1978 through November 1978, the surveying program, which was established to
monitor these experimental breakwaters, indicates that approximately 1,000
cubic yards of littoral material have accreted in the lee of the structures
over a 4-month period. A third survey under the established monitoring
program was completed in April 1979, and the results indicated that about 400
cubic yards of littoral material have accreted in the lee of the structures
over the 5-month period from November 1978 through April 1979. A fourth sur-
vey was completed in November 1979, and the results indicate that there was a
loss of over 3,100 cuhic yards of littoral material in the lee of the break-
waters over the 7-month period from April 1979 through November 1979. These
results are incnnclitslve since field observations and aerial photographs
obtained during this period indicated that tombolos existed behind the
western and center breakwaters and that one had almost formed behind the
eastern breakwater; thereby making the November 1979 survey results
questionable. A fifth survey was recently completed in April 1980 and may
show that the November 1979 survey is erroneous. The results from the April
1980 survey are being compared to the April 1979 and November 1979 surveys.
however, the evaluation is not available at this time.

Field inspections were made following a severe storm which occurred on
6 April 1979, when winds gusting to 62 knots drove the water level to eleva-
tion 575.9 (+7.3 feet above low water datum) and caused waves, estimated by
State Park personnel to be 8 to 10 feet. The field inspections indicated
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that although there had been major changes along the peninsula shoreline, the
experimental breakwaters performed as designed with shore salients now
existing in the lee of each of the three breakwaters. Therefore, a design
for a segmented breakwater system which will function as a wave attenuator
and beach builder will be developed and analyzed based on existing literature
and information obtained by observing the experimental prototype breakwaters.
Also, a single breakwater, located offshore from Sunset Point, which will
function as a trap for littoral material that can then be pumped onto the
beaches will be investigated.

(3) Segmented Offshore Breakwater Design - The design of an offshore
breakwater system which will function as a wave attenuator and beach builder
is dependent upon relationships among breakwater parameters such as crest
height, crest width, length, width of the gap between breakwater segments,
the distance that the breakwater is located offshore, and the shape and type
of structures. These parameters, in addition to wave properties, relate to
the development of erosion and accretion patterns behind the offshore break-
waters. To effectively protect the entire lakeward perimeter of Presque Isle
Peninsula, a combination of the partial/full breakwater concepts presented in
the 1974 Review Report would be required. The offshore breakwaters would be
aligned parallel to the peninsula shoreline and positioned in the trough
between the first and second offshore sand bars. Based on bathymetric survey
data obtained during the Sumer of 1979, it was determined that the trough
between the first and second offshore sand bars is located 300 to 400 feet
offshore and has a bottom elevation of approximately 563.6 (5.0 feet below

Alow water datum). Therefore, the toe of the structures would be located at a
bottom elevation of approximately 563.6 (5.0 feet below low water datum).
The breakwaters are designed using a 20-year recurrence design lake level of
elevation 575.5 (+6.9 feet above low water datum) and to be stable against

* ,the forces of breaking waves with a height of 9.9 feet as determined using
the Coastal Engineering Technical Aid entitled "Estimating Nearshore

J Conditions for Irregular Waves," dated 9 July 1979. A design side slope of
one vertical on two horizontal was selected for the breakwaters and was used
on both the lake and land sides of the structure. The rubblemound structures
were designed utilizing a three-layer section. The stone size was calculated
by application of Hudson's formula. A stability coefficient of 2.5 was
selected for breakwaters comprising two layers of angular quarry stone ran-
domly placed and subjected to breaking waves. A stone gradation of 4.0 tons
minimum and 10.0 ton maximum was determined to be the stone size required for
the outer/armor layer of the breakwaters. The integrity of the rubblemound
breakwaters is largely dependent upon the stability of the stone placement.
To enhance stability and provide support at the bottom of the armor layer, a
second layer/underlayer is required. A stone gradation of 500 pounds minimum
and 2,000 pounds maximum was determined to be the stone size required for the
underlayer of the breakwaters. In addition, a third layer of stone con-
sisting of 2 feet of gravel or crushed stone (5 pounds to 100 pounds) will be
placed beneath the breakwaters to prevent the sand from leaching through the
structures causing them to become unstable and/or settle. Since the break-
waters would be located in shallow water, the underlayer and bedding layer
will be subjected to severe wave action. In order to protect these layers
from wave scour, a single layer of armor stone will be placed over the toe of
the atructures.
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One of the Factors which determine the effectiveness of an offshore
hreakwater as a sand trap is its height in relation to the wave action at the
site. The breakwaters will be positioned approximately 400 feet offshore

where the bottom elevation is at 563.6 and with an armor stone layer about

9.0-feet thick placed on a 4.2-foot underlayer and a 2.0-foot bedding stone

layer will yield a crest elevation of 578.8 or 10.2 feet above low water
datum. It is believed that a structure with a crest elevation of 578.2 will
be effective as a wave attenuator and beach builder and will be low enough in
order not to interrupt the view of the horizon. The crest width of the
breakwaters was designed in accordance with the method presented in the Shore

4 Protection Manual and was determined to be 13.5 feet. The length of each
breakwater will be 150 feet and separated by a 350-foot gap between struc-

* tures. The length and gap width dimensions were selected after observing the
functional operation of the experimental prototype breakwaters which were
constructed at Reach No. 10 in 1978 for the purpose of obtaining information
and data which could be used in analyzing this alternative. Photographs C-1

through C-8 depict the development of beach salients in the lee of the break-
waters from May 1978 through April 1980. Field inspections in the Sumer of
1979 identified three discrete salients behind the breakwaters. Since the
sand fill which was placed behind the breakwaters has been only slightly

redistributed by the wave energy entering through the gaps, it is felt that a
wider gap can be incorporated and still be effective in "holding" a beach
while allowing swimming between the breakwaters. Therefore, a 350-foot gap
is proposed instead of the 200- or 300-foot gaps used with the prototype
structures. Because the proposed breakwaters will be positioned further
offshore than the prototype structures, the length of the breakwaters was
increased from 125 feet to 150 feet. Based on the breakwater parameters pre-
sented above, a total of 58 breakwaters would be required to protect the
entire lake shore perimeter of the peninsula. If the segmented breakwater
alternative is selected as the recommended plan, a model study will be under-

taken to verify or increase the size of the gaps and length of the struc-
tures.

The segmented breakwater alternative will require an initial beach
replenishment of approximately 500,000 cubic yards of sandfill distributed
along the shoreline in the lee of the breakwaters to provide a beach with a
width of 60 feet and .rest elevation of +10 feet above low water datum. In
addition to this initial beach replenishment, an annual nourishment of about
37,900 cubic yards of sand would be required annually to offset losses from
the beaches. This annnal nourishment rate is based on an assumption that the
breakwaters will he 75 percent effective in reducing the rate of longshore
transport which is presently estimated at 289,100 cubic yards annually and

includes 40,000 cubic yards which move to the peninsula from the west.
Offshore losses are estimated to be 15 percent of the annual nourishment
rate or 5,700 cubic yards. Approximately 21,200 cubic yards of sand will
catuse peninsula growth at the distal end. The calculations for the segmented
breakwater alternative are presented on pages 26 through 29 of this Appendix.
The plan and detailed section of the segmented breakwater alternative is
shown on Plate 17 in Appendix A.

(4) Sand Trap Breakwater Deslgn - One of the factors which determine
the effectiveness of an offshore breakwater as a sand trap is its crest
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PHOTO C-1

Beach No. 10 area on 19 May 1978 prior to
construction of three experimental prototype

breakwaters and placement of sand fill.

L

PHOTO C-2

Beach No. 10 area on 12 July 1978 immediately
after construction of three experimental prototype
breakwaters and placement of 70,000 tons of sand
fill.
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PHOTO C-3

Beach No. 10 area on 2 September 1978

PHOTO C-4

Beach No. 10 area on 9 November 1978



4PHOTO C-5

Beach No. 10 area on 18 April 1979.

4#

PHOTO C-6

Beach No. 10 area on 16 July 1979
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height in relation to wave action at the site. A structure which completely
eliminates wave action in Its lev will function as a complete littoral
barrier. Therefore, the most efficient type of offshore breakwater is one
where the crest height permit,; no significant overtopping by waves. However,
the construction and maintenance cost for high breakwaters are great.
Therefore, the breakwater for this alternative will be designed to permit
overtopping. The crest elevation for this breakwater will be designed to
allow overtopping of the structure by design waves which would regenerate a
maximum 3-foot wave in the lee of the structure. This 3-foot transmitted
wave limitation would allow a hydraulic dredge to operate behind the break-
water and pump sand onto the beaches along the peninsula under all but the
most severe weather conditions.

The sand trap breakwater will be 2,000-feet long, aligned parallel to
the peninsula shoreline, and be located about 1,200 feet offshore from Sunset
Point at the 10-foot depth contour (based on low water datum). The break-
water is designed using a 20-year recurrence design lake level of elevation
575.5 (+6.9 feet above low water datum) and to be stable against the forces

11 of breaking waves with a height of 13.1 feet as determined using the Coastal
Engineering Technical Aid entitled "Estimating Nearshore Conditions for
Irregular Waves," dated 9 July 1979. A design side slope of 1.0 vertical on
1.5 horizontal was selected for the breakwater and was used on both the lake
and land sides of the structure. The stone sizes were calculated by applica-

tion of Hudson's formula. A stability coefficient of 2.9 was selected for a
breakwater comprising two layers of angular quarry stone randomly placed and
subjected to breaking waves. The breakwater will have a protective armor
stone outer layer with stones ranging in size from 11.0 tons to 25.0 tons, an
ainderlayer of smaller size stone ranging from 0.75 ton to 2.5 tons, and a
core with 3-pound to 250-pound stones. The integrity of the breakwater is
largely dependent upon the stability of the stone placement and foundation.

4 Therefore, a 3.5-feet thick layer of core stone will be placed on the lake
bottom to prevent the large armor stones from sinking into the bottom and
thereby losing their usefulness.

Whether overtopping will occur depends on the height of the crest of the
structure relative to wave runup which depends on wave characteristics,
structure slope, porosity, and roughness of the cover layer. The wave runup
on the sand trap breakwater was determined by using the method in Section 7.2
of the Shore Protection Manual. The wave runup is used in computing the
required crest elevation which, when overtopped, will yield a maximum 3-foot
transmitted wave in the lee of the structure. The Cross and Sollit Method
was used in computing the crest elevation. Computations indicated that a
crest height of +15.5 feet above low water datum is required. The crest
width of the breakwater was designed in accordance with the method presented
in the Shore Protection Manual and was determined to be 19.0 feet. The
calculations for the sand trap breakwater are presented on pages 31 through
37 of this Appendix. The detailed section of the sand trap breakwater is
shown on Plate 18 In Appendix A.

c. Recirculation Alternatives

(1) General -Littoral material from the west of Presque Isle

Peninsula, as well as the sand from the beaches of the peninsula, is moved
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generally eastward by the predominate easterly drift. As this material moves
eastward, some of it moves in the nearshore zone along offshore bars, some of
the finer material is lost offshore in deep water, and the bulk of the
material is deposited at the distal east end of the peninsula. Therefore, a
technically feasible method of beach replenishment is a recirculation system
by which sand could be pumped from a borrow area via a pipeline and deposited
on the eroded beaches. Two recirculat ion systems will be developed and
described in the following paragraphs.

(2) Sand Recirculation Alternative - As mentioned in the preceding
IM, paragraph, the littoral material is moved generally eastward and deposited at

the distal east end of Presque Isle Peninsula. A sand recirculation system
was developed by which sand from this deposition area could be transferred to
various beaches along the peninsula with a pumping system consisting of a
permanent pipeline running approximately parallel to the road and a series of
permanent booster stations. The sand would be transferred from the borrow
area to the pumping system by a hydraulic dredge. A computer program (see
page 39) was written to analyze the production time required to pump
260,000 cubic yards of sand annually. The following factors influence the
production time:

(a) number of booster pumps;

(b) length of pipeline;

(c) booster efficiency factor which is dependent upon the time schedule
*as to when work can be accomplished and the number of boosters;

(d) bank factor;

4 (e) diameter of pipeline; and

Mf distance between boosters.

* The number of boosters and diameter of the pipeline were varied to get
production times for dredges varying from 14 inches to 24-inch diameter. A
pipeline length of about 40,000 feet was used in the analysis and consists of
35,000 feet of permanent pipeline, approximately 3,000 feet of flexible
shoreline pipeline, and 2,000 feet of floating pipeline. A booster effi-
ciency factor of 0.8 was used and appears to be conservative when considering
there will need to be several changes in the position of the flexible and

* . floating pipeline, as well as the possibility of breakdowns in the booster
pumps. The bank factor for various size dredges was obtained from the chart
on page C-7 of ER 1110-2-1300 (copy attached as page 40 to this Appendix).
The booster interval was assumed to be equivalent to the maximum pumping
distance of the dredge and was obtained from the table presented on page C-6
of ER 1110-2-1300 (copy attached as page 41 to this Appendix). The program
output for the computer run used to analyze the production time based on the
various factors which influence production, as discussed above, is presented
in Table C4. After considering the production time in Table C4, the system
utilizing the 20-inch diAmeter pipeline and four boosters was selected. With
the 20-inch sand recirculation transfer system, a total of 35 to 40 working
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PROGRAM P1PPROD(INPUT,OUTPUT)
COMMON XI,Y1,X2,Y2

200 FORMAT(/,5X, *TOTAL HOURS AND DAYS*,/,2X,2FIO.2,17,//)
C
C THIS PROGRAM CALCULATES THE NUMBER OF WORK DAYS REQUIRED TO
C PUMP 260,000 CUBIC YARDS OF SANDS ABOUT 40,000 FEET.
C PR(OGRAM ASSUMES A PIPELINE DR.DGE BE USED TO ACCOMPLISH
C THE WORK.
C
6 CONTINUE

C
PRINr*,"ENrEI-BANK FACTOR, LENGTHI, CY/HR, LEN2, CY/HR',
READ*, hF, XI,Y ,X2,Y2

PRINT*, "DISCHARGE INTERVAL, BOOSTER FACTOR, BOOSTER INTERVAL",
"" RFAD*, DI, BBF,DBI

C
K 0

D -DI
THR - 0.

.$ CY - 260000.
BPFF- 1.
CO - CY/(40000./DI)

I IF (D . LT . Xl) GO TO 2
IF (D . LT . X2) GO TO 3
M - IF1X((D-X2)/DBI)
BPF = BBF**M
Y - Y2
GO TO 4

3 CONTINUE
CALL V(D,Y)

GO TO 4
2 Y-YI
4 PROD - BF * Y BPF

HR - CO/PROD
THR - THR + HR

D D + DI
K-K+ 1
IF(D . T -40000)GO TO 5
GO TO 1

5 CONTINUE

T11R24 a THR/24.
PRINT 200,THR, 'rHR24, K
GO TO 6
END
SUBROUTINE V(XY)
COMMON X ,Yl,X2,T2
AN- (Y2-YI)/(X2-XI)
I - Ti - AII*XI
I Yl AN '1+Tr AM* X + 3

RETURN

END
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(2) Bank Factor. Production in pipeline dredging is controlled
either byitiabiTXty of the cutter to cut and the pump to transport
the material or by the speed with which the dredge advances over the
dredging area. The latter is frequently the criterion in shallow banks

of easily dredged material. The factors in the following table are
suggested to consider the effect of bank height.

04 . BANK FACTOR
0. 0.5 6.6 --T .8 0.9 1.0 1.1i ~~~32 -.. .. .

30 -

v m / / Factors are 1.0
~27 J-1S 2 / - where the bank

height equals thecutter diameter.
Factors do not

20 _-exceed 1.1 regard-

S18 less of bank height

16 --

S 14 -- -

4' Average Bank heigth
41;0 in feet

EXAMPLE: A 24-inch dredge with an average bank height of
4.5 feet. Projecting frao the intersection of
these two lines to the factor line at the top of
the table would give a bank factor of about 0.78.
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ER1110-2-1300

15 Fab 78

(1) (hart Production. Because of the oanplexity of the effects of
pipeline si i length; these parameters cannot be considered in fore
of a simple multiplication factor. They are, therefore, considered in
the following table which lists the average production rate for each
size dredge for two critical pipe lengths based on pumping free flowing
sand having insitu density of about 2,000 grams/liter and a cutting
depth (bank height) equal to the cutter diameter. The pipe length to be
used consists of the actual line length increased by mequivalent lengths
for fittings and rise of the discharge end of the piping above the water-
line. The appropriate figure is entered in Appendix B and then modified
by correction factors.

Hourly production as a function of line length
Dredge Avg. Up to this At this
-Size H.P. length CY/HR lergh CY/HR

10" 500 2,000 200 4,000 130

12" 800 2,500 270 5,000 180

14" 1,200 3,000 380 6,000 250

16" 1,500 3,500 500 7,000 330

18" 1,800 4,000 650 8,000 420

20" 2,400 4,000 800 8,000 520

24" 4,000 5,000 1,200 10,000 780

27" 5,500 5,500 1,500 11,000 980

30" 7,000 6,000 1,800 12,000 1,170

32" 8,000 6,000 2,100 12,000 1,370

The significance of the two pipe lengths for each size dredge in the
foregoing table is explained by the operation of a pipeline dredge.
This operation is controlled by two different parameters as the
discharge line length increases. For short lines the suction limita-
tion holds the production rate constant. As the line length increases,
more power is used until the maximum power is reach. Froa then on,
the power limitation controls the production. That is, longer line
lengths can only be achieved by a reduction in effluent velocity
(asming constant density). This continues until the velocity becanes
so low that solids start to settle out. From this point on, longer line
lengths are generally achieved by adding booster pnups.
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Table C4 - Program Output for Production
in Pumping Alternatives

hmT1.8-s~ui FACTO.. I.WoE.'TI. ri/wi. I.M~CY/No 1. 1 IMM 120100 18 N .'4 f/
DISCHARGE INTERVAL, StUl(.TL IACTU. RObOSTKIR INTFM;AI. 11000 .5 10000

TOM~ IIRS AND DAYS
511.6y 23.01 40

I.MTKIIJANK PAtTI.. LtW.TNI. CY/RIII . C* /NN4 l .B 4060 11 000 HOD 20 ( 4. 4
DIISCHNARGE IMIRVAL, ROO)STKIR FAC.TaL. RI'S1I..R INTFUVA. 1,101M) .6 6000

TOTAL HWllS AND DAYS
4 1..0 34.60 40

ENUN*1AiA PACT441. 1.9I'MI. CY/1011. I.E1, CY/Ht 1- .II% 40041 00I 0000 420 l 4
DISC6AUC.1 INTERVAL, 541061( I'ACTM. NOUiSTLR INTERVAL 1.1000 .6 000

TOTAL HUS ANDi DIAYS
914.34 40.41 40

WiNk-NAN FACTORt. LRMN6111. CT/14R. 10. Cl/HR 1)-.9 100 $00 7000 330
DIISCHNARGE INIVAL, 00411K FACTOR. SIWSTER INTERIVAL 010000 .6 1000

* TOTAL klIuS AND DAYS*11296.35 S4.10 40

Z A1AkFACTUR* LINCIHI. CY/aIR. L9012. WHRIP I 10 00 o 600 M4 14'

* laflAI. N11116 AND DAYS
P69.51 13.14 40

EHIERRAN FACTIS. 1.I..16. CY/Mb. L.W4. Cl/HRk 1. I(41 W I ln 6000C 2S0
0154I9AIGK INTERVAL. IISTER FACTOR. ROOSTER INTERVAL 1-1000 .8 12000)

TOTAL WAJES AND DAYS
*1241.00 $1.14 40

WIM tu ASANK FACTOR. u.F.Hl H. Cf/NI1. 12, (:V/HR Ia 101)(1 111044,o 250 Va'
- D~hE0.AAE INUVAL. 54635111 FACTO. BOIOSTKR INTERVAL WOW01 .8 0400

huTAl HOURS AND DAYS
* 12920 16.22 20

*.NTI'i-11NI FACTOR LVINCTEI, CT/ER. 1.22 Cl/MR tI 100 0 6~l00 2%0 144.,
DISCHARGE INTERVAL. IIST31 FLLT. RIOITU INTERVAL WOOF) .3 12000

TOTAl 14001 AMN DAYS
1*2-2.2 92.40 20

L01LOI-SANK FACT0. LRINUTNI. CY/NB. (161. CV/M0I .. @% 1000 30 000 20 /. 9 ./ok 3
SI. IAEI.9 INTEAVAL, 3011148R FACTOR. SIJMSTER IWTERVAl.1-10 MOO -S MS

TOTAL INallf AND PAYSa.(o
01.8 6.21 40(.7)

I1i.IRNRM FACTOR. LON4.11NI. (W/HR. 1.M6. CT/HR 1-.0%I~ WOO1 M0t 806 320 BeIf S
RISINLRII INTFIVA. RENITER Y:T1*. IISTRRM INTIVAI. 1-1000 .8 16000

T61T4I. 16H13 AND DAYS
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days would be required to accomplish the annual replenishment within the

I April to 20 June time restriction specified by the Commonwealth of
Pennsylvania. The boosters would be spaced at 8,000-foot intervals and have
a produnction rate of between 500 and 800 cubic yards per hour.

The sd recirculation alternative will require an initial beach replen-
ishment of approximately 500,000 cubic yards of sand which would be pumped
from the borrow area to provide a beach berm with a crest width of 60 feet
and crest elevation of +10 feet above low water datum. In addition to this
initial beach replenishment, an annual nourishment of about 275,000 cubic
yards of sand would be pumped from the borrow area annually to offset losses
from the beaches. An annual nourishment of 311,200 cubic yards will balance
out the presently estimated longshore transport rate of 289,100 cubic yards
which includes 40,000 cubic yards of littoral material which move to the
peninsula from the west. The offshore losses are estimated to be 20 percent

- .of the annual nourishment rate or 62,250 cubic yards. With this recircula-
tion alternative, a total of 289,100 cubic yards of sand will accumulate at
the distal east end of the peninsula. However, since 311,200 cubic yards of
sand are pumped from the east end, the net effect will be an annual loss of

4 22,100 cubic yards of sand from the distal end. The plan for the sand
recirculation alternative is shown on Plate 14 in Appendix A.

(3) Sand Trap Recirculation Alternative - The sand recirculation alter-
native described In the preceding paragraph will destroy the waterfowl sanc-
tuary that is located at Cull Point. Therefore, if the littoral material

t that Is moving along the peninsula can be trapped before it reaches the
distal east end, the destruction of Gull Point could be circumvented. Con-
strt.tlom of a sand trap breakwater as designed in paragraph C4.b(4) of this
Appendix would allow excavatlon of a sand trap in its lee from which sand

Scould be pumped onto the beaches via a pumping system. Therefore, a sand
rectretulation system was developed by which sand from the sand trap would be
transferred to various beaches along the peninsula with a pumping system con-
slating of a permanent pipeline running approximately parallel to the road
and a series of permanent booster stations. The sand would be transferred
from the sand trap to the puimping system by a hydraulic dredge. Using the
same methodology as was used for the sand recirculation alternative in the
preceding section, a 20-inch diameter pipeline and a series of three per-
manent boosters would be required. The pipeline would consist of 29,000 feet
of permanent pipeline, 4,000 feet of flexible shoreline pipeline, and 2,000
feet of floating pipeline. The permanent boosters would be spaced at 8,000-
foot Intervals and have a production rate of between 500 and 800 cubic yards
per hour.

The sand trap recirculation alternative will require an initial beach
replenishment of approximately 500,000 cubic yards of sandfill. The break-
water would be effective in trapping approximately 260,000 cubic yards
annually. Therefore, a sand trap having a 270,000 cubic yard capacity would
be excavated in the lee of the breakwater. The sand excavated from the trap
would be used in the initial nourishment with the remaining 230,000 cubic
yards coming from an outside source. In addition to the initial beach
replenishment, an annual nourishment of about 311,200 cubic yards of sand
would he required to balance out the presently estimated longshore transport
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rate of 289,100 cubic yards which includes 40,000 cubic yards of littoral
material which move to the peninsula from the west. It is assumed that the
breakwater will be about 90 percent effective as a littoral barrier and,
therefore, trap about 260,000 cubic yards of the presently estimated 289,100
cubic yards of littoral material which moves annually along the peninsula
with the remaining 29,000 cubic yards continuing eastward to Gull Point. The
311,200 cubic yard annual replenishment requirement consists of 227,600 cubic
yards of sand being pumped from the trap and distributed on the beaches west
of the sand trap, a total of 32,400 cubic yards of sand pumped froA the sand
trap eastward toward Gull Point, and 83,600 cubic yards of sand ftom an out-
side source for distribution along the neck of the peninsula. With the sand
trap recirculation a.terlnatlve, a total of 61,400 cubic yards.of sand would
bypass to the dlstRi east end of the peninsula for continued.'growth and con-
sist of the 29,000 cmbtc yards naturally bypassing the sand trap and the

432,400 cubic-yards pumped from the sand trap. The plan for the sand trap
rectrctlation alternative is shown on Plate 18 in Appendix A.

d. Annual Nourishment Atternative

(I) General - The plan for annual nourishment proposes to replace the
natural offshore sand loss and the material which is transported to the east,
thus maintaining the existing or desired shoreline. Wave energy causes sand
to drift to the east at a rate faster than the natural influx of sand from
the west is able to replace it. Consequently, Presque Isle Peninsula
migrates to the east and diminishes in size. The intent of the proposed
nourishment alternative is to replace the net loss of material and to sta-
bilize the peninsula in its present position while maintaining a recreational
beach area. Such an alternative does not reduce the natural drift rate, but
rather feeds the littoral currents so that erosion of the existing shoreline
is prohibited.

(2) Previous Nourishment - Nourishment has continued periodically since
1955 (see Table C6 in this Appendix). A total of 6,223,900 cubic yards of
sand has been added within the past 24 years with about 5 million cubic yards
having been placed with[i the first 10 years. This periodic nourishment has
maintained the neck and stabilized the replenished sections of shore. Beach 8
and Beach 10 have experienced erosion until sand was added to these areas
during the last 2 years of the cturrent nourishment program. As a result of
the previous nourishment activities, Cull Point has experienced rapid growth,
and the dredging volumes in the Erie Harbor entrance channel have increased.

'" (3) Nourishment Plan - An effective plan of nourishment will need to be
maintained on an annual basis. Preliminary sediment budget calculations
suggest that 289,100 cubic yards of sand are transported to the distal east
end plus entrance channel annually. A natural influx of 40,000 cubic yards
of littoral material a year comes from the west. Therefore, to maintain the
annual transport of 289,100 cubic yards, the remaining balance of 249,100
cubic yards must come from annual nourishment and must also account for
offshore losses. Offshore losses are estimated at 20 percent of the annual
nirishment. Consequently, 311,400 cubic yards will be needed annually to
maintain the existing shoreline. The required material will be a medium sand
conforming to the gradation hind which has been used for the 1974 through
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1979 replenishment programs (reference Appendix D). Experience obtained
during the 1950 and 1960 nourishment programs has shown that a gradation
finer titan the proposed gradation is susceptible to rapid erosion. Placement
of a finer-graded sand would probably require not only a greater volume of
annual nourishment but also more frequent replenishment to repair the damage
to the shoreline caused by individual storms. The proposed gradation pro-
vides a composite of the grain sizes normally distributed throughout the
beach profile and especially furnishes the coarse sand and fine gravels
needed to maintain the foreshore during storm conditions. Fine-sized sand
typically is transported rapidly offshore or into the backshore, but does not
contain any components for armoring the foreshore-surf zone.

C5. SEDIMENT BUDGET

In order to fully understand the impacts and replenishment needs with
each alternative, it was necessary to develop a sediment budget which
de.cribes areaq and quantittes of sediment loss and gain to the Presque Isle

system. Such a budget will be different for each alternative. The two sedi-
ment budget extremes were determined to be the Do-Nothing alternative in
which the existing structures remain in place but there is no sand replenish-
ment, and secondly, the present condition which involves annual replenishment
at a rate sufficient to forestall erosion of the peninsula. With the Do-
Nothing alternative, the only source of sand will be that which naturally
enters the system from the west and erosion of the peninsula itself. This is
considered the minimum sediment transport budget model. The present con-
dittIon prevents or significantly limits erosion of the peninsula through the
application of an average annual replenishment of 259,300 cubic yards of
sand. This is considered as the maximum sediment transport budget model. As
each of the three structure alternative plans would require the application
of enough beach fill to prevent erosion of the peninsula, the maximum sedi-
ment transport budget model would be used to evaluate the sediment budget for
each alternative.

The philosophy behind the identification of the various gain and loss
factors in the sediment budget is discussed in detail in the paragraph
entitled Sediment Budget of the Presque Isle System in Section B of the Main
Report. The following paragraphs and computations develop the assumptions
and criteria used to compute the quantities for each significant sediment
budget factor.

a. Gains

(1) Influx from the West - As Presque Isle migrates toward the east,
new material is added only from the west. Any input from the east is blocked
by the Erie flarbor entrance structures. The Presque Isle system is con-
tinuntly losing material as it migrates, building a new platform and leaving
Its old platform behind. The purpose of this section is to determine the
natural littoral sediment load supplied to Presque Isle from the west. The
littoral influx from the west is assumed to be totally derived from bluff
recession. The streams flow through steep-walled bedrock gorges and have
drowned lake effect mouths. Thus, fluvial input is considered as insignifi-
cant. The offshore area is till- or rock-surfaced and contains no evidence
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of an offshore sand source except in the area of Presque Isle's platform.
The platform area is generally 20' to 30' below LWD and therefore is con-
sidered as below the influence of the active wave base. The bluff recession
rates, heights, section lengths, and surficial geology were extracted from
(see Table C5):

Carter, Charles BI. (1977) Sediment-Load Measurements Along the United
States Shore of Lake Erie; Report of Investigations No. 102; State of Ohio,
Department of Natitral Resources, 24 p.

The bliif F area from Conneaut, OH to the neck of Presque Isle is gen-
erally uninterrupted and is considered as a closed section of shore with
Presque Isle as the eventual site of deposition for any littoral input. The
numerous groins and small creeks, including Elk Creek and Walnut Creek, act
as temporary sites of deposition which allow bypassing and promote offshore

3 lsss.TaleCSpresents the volume of maerial erdeanualljy from the
bluffs west of Presque Isle. Offshore losses are assumed to be 20 percent of
the littoral load. The sand and gravel content of the till bluffs is assumed
to be 20 percent based on the work of Carter (1977), Environmental Impact
Assessment for the U. S. Steel Plant (1978), and Appendix V and X of the 1952
House Document No. 350. On page 48 of this Appendix, the annual supplyf
littoral drift from blutff recession is computed. The value of 40,000 yd~/yr
Is Interpreted as the quiantity of natural littoral gain to Presque Isle fromi the west.

(2) Artificial Beach Replenishment -The history of beach replenishment
* act Lvitle at Presque Isle Is described In the paragraph entitled History of

Shore Protection at Presque Isle in Section B of the Main Report. The quan-
tity of sand placed per period is listed and totaled in Table C6. Although
two-thirds of the total material placed at Presque Isle was placed within the
first 2 years (1955-1956), the long-term, 24-year average replenishment rate
was computed. This approach was taken because the apparent long-term effect
of the total replenishment program has been to maintain the integrity of the
peninsula and its protective structures In spite of ongoing erosion. The
initial large volume of replenishment probably built up the offshore profile
and may still be influencing the littoral processes. Thus, the average
annual replenishment rate of 259,300 cubic yards per year is assumed to be
necessary to feed the maximum drift potential without loss of peninsula size.

The Do-Nothing alternative would involve zero replenishment, whereas the
three structural alternatives would require some portion of the present
259,300 cubic yards per year depending on the efficiency of the protection in
reducing littoral drift rates.

b. Losses

(1) Gull Point Growth - The migration of Presque Isle is characterized
by an accretionary eastern end. Historical records extending back to 1819
document this phenomenon and show a sporadic, irregular, but continuous
growth of the distal end which during modern times has been called Gull Point
(see the paragraph entitled Migration of Presque Isle In Section B of the
Main Report). Historical maps and aerial photographs provide an excellent
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data base from which subaerial growth rates can be directly measured.
Unfortunately, bathymetric and topographic data is notably lacking from the
historical record.

Table C7 was compiled by redrawing the shoreline of each referenced
historical map to a common scale of 1" - 800' and each aerial photograph to a
common scale of V - 500' using a "Bausch and Lomb Zoom Transfer Scope". The
accretionary area difference between subsequent data years was measured in
square feet. Occasionally, this difference indicated a loss rather than a

Ngain to the distal end, especially in the 1880's through the 1890's and in
the 1970's. Both were periods of sustained high water, which documents the
effect of lake levels on Cull Point growth rate.

To convert the subaerial measured area change to a volume change for use
in the sediment budget, it was necessary to develop a standard for the thick-
ness of the subaerial platform and a logical relationship for the subaqueous
perimeter of Cull Point. Comparison of the various profiles available for
Gull Point show a characteristic morphology consisting of a subaerial plat-

form with an average elevation of +7 LWD, a plunge point drop just beyond
water's edge to the subaqueous platform which has an average elevation of
-2 IWD, and a 1:25 platform slope which drops to the lake bottom at -18 LWD.

j Sediment samples taken June and July of 1979 indicate that the subaqueous
platform and slope is sand out to the -12 LWD contour, where 75 percent of
the material is sand, while at the -20 LWD contour, less than 25 percent of

t the material is sand. Therefore, the littoral limit of the sand deposition
zone for Cull Point is here defined as at -18 LWD where the offshore slope

flattens. This typified cross section is presented on page 52 of this
Appendix. It is assumed that the subaqueous platform growth must keep up
with the subaerial growth in order for the accretionary zone to be main-
tained. It is further assumed that the relationship between the subaerial

4and subaqueous distal end growth and the elevation relationship presently
observed have remained constant for the period of record. These assumptions
were applied to develop the logic presented on pages 52 and 53 of this
Appendix to develop a numerical relationship between the measured subaerial
growth and the total volume growth of the distal end. This relationship was
then used to derive the vol,,me change values presented in Table C7.

Figure C9 illustrates the total volume of growth of Gull Point since
1819. A cursory examination of Figure C9 indicates a significant increase

in the rate of Gull Point growth in the late 1960's following the initiation
of replenishment in 1955. A linear regression analysis was prepared and is
presented on page 54 of this Appendix to compare the growth rate before
replenishment (1819-1950) to the rate with replenishment (1950-1978) and
superimposed on Figure C9. Since replenishment, the slope of the regression
line has increased by approximately three (from 25,000 to 72,000), indicating

a significant growth rate increase. The average annual growth rate for Gull
Point is computed for different periods of time on page 54. The growth rate
with the present structures but without replenishment (1875-1950) is 18,400
cubic yards per year and is interpreted to represent the growth rate which
would be experienced with the Do-Nothing alternative. The rate of growth
with replenishment (1950-1978) is 84,900 cubic yards per year and is
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interpreted to represent the maximum growth model. Depending upon the effi-
ciency of the three structural alternatives, each plan would allow a reduced
growth rate for Gull Point.

(2) Erie Harbor Channel Dredging - Littoral drift which travels the
length of Presque Isle eventually reaches the depositional east end where
some sedimpnt nc.iimulates at Gull Point, some travels beyond Gull Point to
build tip the sand bars, shoals, and the platform off of Thompson Bay, and
some is transported to the Erie Harbor entrance channel. The outer entrance
channel is a permanent littoral sink which is annually maintained through

' (I rtdg [ng.

A search was made of the Government's dredging records in an attempt to
Identify what years or quantities represent material removed from the outer
entrance channel. A det~atled breakdown of the dredging record by area is not

A avai lable, however, It is known that the outer harbor has historically domi-
nated the dredging program at Erie Harbor.

Annual quantities of material dredged from Erie Harbor since 1930 are
listed in Table C8. It is important to realize that the quantity dredged in
a given year does not necessarily represent the need for dredging. The
dredging program is strongly influenced by such factors as: the availability
of floating plant, funding, scheduling problems, weather conditions, harbor
demand, etc. In spite of the aforementioned difficulties, an examination of
the dredging records does suggest that the data before replenishment (1930-
1959) follows a different statistical trend than the data from the replenish-Ament period (1960-1977) as illustrated in Figure C10. A linear regression
analysis was performed (Table C8) to compare these two trends and is
superimposed on Figure CIO. Since replenishment, the slope of the regression

? "line has changed from slightly negative to strongly positive (from -468 to
4,356). The prereplenishment linear regression line suggests that less and
less littoral material was actually making it around Gull Point to the
entrance channel. This may reflect the extensive shore protection efforts of
the early 1930's, mid-40's, and mid-50's. The linear regression fit for the
data since replenishment shows a definite increasing trend as more littoral
sediment is available for transport into the entrance channel. It is pre-
dicted that the replenishment period data actually follows a nonlinear rela-
tionship. Continual replenishment will reach a cumulative point where almost
all the material placed on the beaches ends up in the entrance channel and
the annual dredging line will flatten at some maximum value. This will occur
as Gull Point continues to migrate along an axis which intersects the
entrance channel.

The average annual dredging quantity before 1960 was 130,800 cubic yards
and since replenishment, it has increased by 95,150 cubic yards to 225,950
cubic yards. Prior to application of this data to the sediment budget, it is
necessary to determine what part of the total dredging actually represents
the littoral material from Presque Isle. The logic and computations for
ellminating the influencei of nonlittoral suspended sediments and littoral
drift from the east is presented on page 57.
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The lose of littoral material from Presque Isle to the Erie Harbor
entrance channel with the present condition of annual replenishment is
146,420 cubic yards per year. The loss experienced with the Do-Nothing
alternative is 51,270 cubic yards per year. Each of the three structural
alternatives influences littoral drift rates with a different efficiency.
Thus, each plan will allow proportionately less littoral supply to reach the
harbor than that allowed with the maximum sediment budget model (i.e.,
146,420 cubic yards).

(3) Subaqueous Bars and Platform Growth -Between Gull Point and the
4 entrAnce channel is an area of subaqueous accretion. The platform and sand

bars which cross Thompson Bay build in size in response to the migration of
Gull Point toward the entrance channel. Without a historical set of bathy-
metric maps, the growth of this area cannot be documented, but it is assumed
to represent an offshore loss which equals 20 percent of the total peninsula
migration (see pages 59 through 61 of this Appendix.

c. Summary

The previously discussed gain and loss parameters were applied to
* develop five sediment budget models for the Do-Nothing, artificial nourish-

ment (or present condition), the groin, the segmented offshore breakwaters,
and the sand trap alternatives. The sediment budget for each alternative is

4 compiled on pages 57 through 59 in this Appendix and illustrated in Figures
14 and 15 in Section B of the Main Report and Figures 18, 19, and 20 in
Section D of the Main Report.

Present condititon results suggest a maximum net littoral drift toward
the east of 289,100 cubic yards per year. This value is collaborated by
the LEO program data collected from Beach 6 and Beach 9 during 7 months in
1978. The reduced data indicated a gross drift of 234,638 cubic yards and
a net drift toward the east of 212,734 cubic yards at Beach 6 and comparable
values for Beach 9. The results of the 1978 LEO program which were prepared
by CERC are presented on pages 62 through 67 of this Appendix. This data
represents only 7 months of record. Therefore, it is anticipated that a
complete LEO data record for the 9-month ice-free season would result in a
gross drift of approximately 300,000 cubic yards and a net drift toward the
east of approximately 275,000 cubic yards.
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APPENDIX D

CONSTRUCTION MATERIALS

SAND

D. General.

a. A materials survey was performed in January 1979, to determine
possible beach fill sources for the Cooperative Beach Erosion Control Project
at Presque Isle, PA. The survey includes material required for the various
design alternatives and is subdivided into two parts: (I) onshore sources
and (2) offshore borrow areas. It is estimated that sufficient quantities of
sand would be available from both the onshore sources and offshore borrow
areas for the initial replenishment and for the annual replenishment measures
for the life of the project.

b. The survey consisted of a file search and communication with
suppliers in which the following were considered:

(1) an analysis of the results of recent sand pit investigations

(2) an analysis of available laboratory test results

(3) the evaluation of available service records

(4) review of data collected by CERC (Coastal Engineering Research
Center) as part of a study conducted in Lake Erie to locate offshore sand
borrow areas

(5) determination of interest in producing required material on the part

of sand pit operators and lake dredged sand suppliers.

D2. Material Design Criteria.

Sand Gradation. Sand for beachfill consists of washed natural sands con-

4 forming to gradation limits shown on Figure Dl and as listed below.

DSieve esignation Percent Finer

U.S. Standard Square Mesh : By Weight

3/4-inch 100
3/8-inch : 60-100
No. 4 40-100
No. 8 20- 85

4 No. 16 8- 65
* No. 30 2- 40

No. 50 0- 15
No.00 : 0- 6
No. 200 0- 4

I Rev. Nov. 80



D3. Material Quality.

The material will be a clean natural sand composed of sound, hard,
durable grains. The sand shall be free of shale, clays, organics, or other
objectionable materials. The sand shall contain less than 20 percent flat or
elongated particles when tested in accordance with CRD-C120.

MATERIAL SOURCES AND SELECTION CRITERIA

n4. Onshore Sources.

a. General. Various sand and gravel pits were investigated within a 60-
mile radius of Presque Isle, PA. Many of the available sources have supplied
sand to Presque Isle during previous years.

b. There are two basic types of glacial deposits, in Erie, PA, and adja-
cent counties, from which sand is being produced. These are: (1) ancestral
beach ridges forming a linear belt parallel to the Lake Erie shoreline and
(2) stratified drift deposits (including kame terrace and outwash deposits),
generally lying above the Appalachian Escarpment. Pits operating in beach
ridge deposits represent the nearest inland sources of sand to Presque Isle.
However, beach deposits have not been found to be suitable for use as beach-
fill because of their high percentage of flat and elongated particles which
is probably due to a predominance of easily weathered shale and siltstone
fragments. Since material from beach ridge deposits does not meet material
quality criteria, the onshore survey was limited to the stratified drift
deposits found further inland. These deposits are composed of hard, durable
grains (primarily quartz, limestone, sandstone, and igneous rock fragments),
possessing good particle shape. Several new sources, found in stratified
drift deposits, were also investigated. Field examination of material from
all of these sources indicated a similar composition and quality to that from
sources previously tested and approved.

c. Quantities. Each of the 11 onshore sources listed on Plates DI-D4
*contain suitable sand provided that adequate screening is performed to

achieve the required gradation. Collectively, these sources represent a
total of 270,000 cubic yards of stock-piled sand presently available for use
as beachfill at the Presque Isle Project. This figure represents the excess
from supply to local demand (e.g., highway departments, local construction),
and it is estimated that similar quantities would be available on an annual
basis.

05. Offshore Sources.

a. General. As an alternative or supplement to onshore sources of sand,
potenttal offshore sources in the vicinity of Presque Isle, PA, were investi-
gated. A study consisting of geophysical and coring surveys in nearshore
portions of Lake Erie was conducted by CERC (U.S. Army Coastal Engineering
Research Center) during 1977 and 1978. The purpose of the study was to
locate and delineate offshore sources of sand from Presque Isle, PA, west to
Toledo, OH. Preliminary results from analysis of collected Pennsylvania data
indicates that a broad ridge exists off the coast of Presque Isle and

2



ata

hh4,im AS AN2~fd M
335 33 aU

tz ac
09 L I

49 LAU c

Lai~C =
1 UJ IC'C C'

0;~ gg - -v vs

I

4_

~~In

I~-z. ::..

"30 A$VM OWS



contains sand suitable for beach nourishment. As shown in Figure D2, the

ridge begins about 8 miles off Presque Isle Peninsula and trends northwest

towards the Canadian shore. The ridge is mantled by fine to medium sand

having a minimum thickness of 2.5 feet and a maximum of up to 20 feet. The

deposit is composed of clean, fine to medium sand and, although it is too

fine to meet the present heachfill gradation envelope without extensive

processing, the use of this material is not precluded. A beachfill stability

analysis will be conducted in the detailed design stage during preparation of

the Phase 1I GDM to determine the cost effectiveness of the offshore material
relative to the selected alternative. Table D1 provides gross size distribu-

tion data for the tops of all cores taken across the ridge. It is estimated

in the CERC study that a total of 48.6 million cubic yards of sand suitable
for beachfill is present within the defined extent of the offshore source

area. This volume estimate is based on a mapped area of 24.3 million square
yards and an average sand thickness of 6 feet. Quantities of available sand

from the offshore source area appear to far exceed the requirements of each

of the various design alternatives.

b. Review of dredging permits issued in the Erie, PA, area reveals that

the permit dredging area presently used by Erie Sand and Gravel Company for

commercial sand production encompasses a portion of the major offshore source

"1 area identified in the CERC report (see Figure D3). Expansion of the present
permit area to include larger portions of the designated offshore source site
would require both Federal and State approval. The State of Pennsylvania

2 Department of Environmental Resources envisions no problem with an expansion

of the present permit area In the event that existing reserves become
exhausted. Should application be made with the State of Pennsylvania for

, modification of the dredging permit, a minimum of one year lead time will be

required for State review, public hearings, and environmental analysis, if
necessary.

c. The second offshore source area identified in the CERC report is a

small triangular deposit approximately two miles off Presque Isle. (see

Figure D2). It is estimated that the deposit contains 1.9 million cubic

yards of sand, however, its proximity to the peninsula presents problems in
its consideration as a viable offshore source site. CERC reports that
removal of sand from the nearshore deposit may affect both energy levels and
energy concentrations on the adjacent shoreline and consequently aggravate

erosion problems. Further, it is predicted tha- the acquisition of State
approval for dredging so close to the Pennsylvania shoreline would be dif-

ficult if not impossible.

* i3



Table DI - Preliminary Size Distribution Data of Selected Top Samples
From Lake Erie ICONS

*Size Distribution (Percent) :0.25-1.0 mm
Core: . 0.425- : 0.250- :: Percent Medium
No.: 0.850 mm :0.850 mm :0.425 mm :0.250 mm : and Coarse*

t 0.2 0.5 46.0 : 53.3 : 46.7

2: 0 : 25.2 44.5 30.3 69.7

3 : 0 : 31.3 54.7 : 14.0 : 86.0

4 : 0.1 : 22.8 : 48.6 : 28.5 : 71.4

5 : 9.3 : 3.9 : 27.7 : 59.1 40.9

6 : 0.2 : 4.9 : 48.8 46.3 : 53.9

7 3.6 : 2.8 7.6 86.0 : 14.0

8 2.9 51.3 : 14.5 : 31.3 : 68.7

9 : COARSE SAND AND PEBBLES

10 : 7.3 : 2.1 : 23.4 : 67.3 32.8

15 : 2.2 : 16.8 44.7 : 36.3 63.7

16 : 0.2 : 28.5 35.9 : 35.6 64.6

17 7.0 : 10.0 : 47.8 35.4 : 64.8

18 0.1 3.3 47.8 : 48.0 : 51.2

19 : 0.4 : 46.7 : 45.6 : 7.7 : 92.7

20 : 2.2 : 2.6 : 63.7 : 31.3 68.7

21 0 : 2.3 82.9 : 14.8 : 85.2

22 36.2 : 25.4 22.3 : 16.0 83.9

23 : 0.1 : 0.5 : 24.2 : 74.7 : 24.8

24 : 29.4 : 2.3 : 2.3 : 66.0 34.0

25 : 71.1 : 16.4 : 7.8 : 4.6 : 95.3

Desjcription of this material as "Medium and Coarse" is based on
Udden-Wentworth size grade scale. According to the U. S. Corps of
Engineers size grade scale, material in the size range of 0.25 to
1.0 mm Is described as Fine to Medium sand.
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STONE

D6. General.

a. A materials survey was performed in December 1979 to determine
possible stone material sources for the Cooperative Beach Erosion Control
Project, Presque Isle, Pennsylvania. The survey includes materials required
for Design Alternative I (Groins), Design Alternative II - (Segmented
Breakwaters), and Design Alternative III (Sand Trap Breakwater).

b. The survey consisted of a file search in which the following factors
were considered:

(1) An analysis of the results of quarry/pit investigations.

(2) An analyas of lahoratory test results.

MATERIAL TYPES AND GRADATIONS

D7. Design Alternative I (Groins).

Stone material for this alternative consists of the following:

a. Read Section. Armor stone, Type A3, 3.0-7.0 tons. Protective pad
stone, Type Cl, 400-1,400 pounds.

b. Trunk Section. Armor stone, Type A4, 1.0-2.5 tons. Protective pad
stone, Type C2, 150-500 pounds.

D8. Design Alternative II (Segmented Breakwaters).

a. Armor stone, Type A2, 4.0-10.0 tons.

b. Underlayer stone, Type B2, 500-2,000 pounds.

c. Bedding stone, Type DI, 5-100 pounds.

D9. Design Alternative III (Sand Trap Breakwater).

Stone material for this alternative consists of the following:

a. Armor stone, Type Al, 11.0-25.0 tons.

b. Underlayer stone, Type Bi, 0.75-2.5 tons.

c. Bedding stone, Type D2, 3.0-250 pounds.

DIO. Specific Gravity of Stone Materials.

A specific gravity of 2.48 (155 pcf) was used to compute the stone sizes
specified for each design alternative.

5



DII. Material Quality.

a. General. Quality requirements for each material type are discussed
below. Armor and underlayer stone has been subjected to tests established by
the Ohio River Division Laboratories, Cincinnati, OH. Test No. P-11, "Riprap
and Breakwater Stone Evaluation" includes a suite of tests to determine stone
durability.

b. Armor, Underlayer, Protective Pad, and Bedding Stone. These stones
will be composed of a durable material and will be free from significant
cracks, seams, and overburden spoil. Only those sources from which the
samples did not show any significant breakdown during the freeze-thaw or wet-
dry tests are suitable.

D12. Material Sources.

a. Armor, underlayer, protective pad, and bedding stone can be pro-
duced from the indicated sources listed in this Appendix. "Possible Material
Sources," Plates D5-D12. However, all material from those sources may not be

*suitable. The right will be reserved in the specifications to reject
materials from certain localized areas, zones, strata, channels, or stock-
piles, when such materials are unsuitable.

* b. It is anticipated that selective quarrying will be required for
*some material types. Blasting techniques used for normal aggregate produc-

tion will require adjustments or in some cases complete tailoring to produce
armor stone. Also, the specifications will require that shale and other unde-
sirable materials will be excluded by adequate processing. The specifications
may also require stockpiling of armor stone prior to use in construction.

c. Twenty-one sources are capable of producing various required stone
materials. Transportation and logistics may be a problem for some of the
smaller quarry operations as railheads and loading docks are some miles from
the quarry. The folowing quarries will be able to utilize water transport:
Frontier Stone, Standard Slag at Marblehead, OH, and Quality Quarries at
Kelly's Island, OH. The Indiana sources can most likely utilize a com-
bination of rail and water transportation. Material source information and
distance from the project site follows:

(1) Armor Stone - Ten possible sources are available within a radius
of 400 miles of the project site.

(2) Underlayer and Protective Pad Stone - Sixteen possible sources are
available within a radius of 400 miles of the project site.

(3) Bedding Stone - A total of 21 possible sources are available
within a radius of 400 mniles of the project site.

6
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13UCIiD PAG5 uBzK-NO? FIJ4S

SUMMARY OF POSSIBLE SOURCES OF REACH FILL

SOURCE ROCK TYPE PROPOSED USE RADIAL LABORATORY TEST RECORD

DISTANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE
ATLAS SAND AND GRAVEL INC. STRATIFIED DRIFT PSR APPROVED SOURCE OF TYPE U
PIT AT HARTSTOW, PA. (ONSHORE) BEACH FILL S mI. ANNUALLY PEN DOT FIE AGGREGATE UUCOFTPA

P A STATIFIED DRIFT POD.. PRESINE ISLE BEACH NIOURISHNENT

ERIE A66REGATES RTAIID RF EACH FILL IA Mi. k MAY 1970 0104376.6158ROEC 1917-1978PIT AT LARE PLEASANT. PA. (ONSHORE) PROJECT

ERiE SAND AND GRAVEL OFFSHORE PENBIT ORDL PRESQUE ISLE BEACH NURISHMENT
ERIE. PA. DREDGING AREA REACH FILL 12 HI1 NU16.BER 1976 IO3S.A27R PROJECT 1q76 -757.

PRELIMINARY RESULTS OF A LAKE ERIE
OFFSHORE BORROW AREA BEACH FILL 9 "1.,4 JANUARY 1979 CERC GEOPHYSICAL AND CORING STUDY

GANZEB SAND AND GRAVEL STRATIFIED DRIFT ORDL PRESQUE ISLE REACH NOURISHMENT
PIT AT GREENE TP. PA. (ONSHORE) BEACH FILL 16 MI. JULY 1978 10l3/7B.61 PROJECT 1977-107*

HASBROUC SAND AND GRAVEL STRATIFIED DRIFT PA APPROVED SOURCE OF TYPE "A"
PIT AT HYDETOWN. PA. (ONSHORE) BEACH FILL 10 "I. ANNUALLY PENN DOT FIRE AGGREGATE UNNOI

MAYRRO ASPHALT CO. STRATIFIED DRIFT BEACH FILL Is Mi. 4 MAY IA7R ROL PRESQUE ISLE BEACH DSH ENT 1077
PIT AT LOWILLE. PA. (ONSwHORE) B103/78.610R PROJECT

TIONESTA SAND AND GRAVEL STRATIFIED DRIFT PA APPROVED SOURCE OF TYPE "A"
PIT AT GARLAND, PA. (ONSHORE) BEACH FILL O Mi. ANNUALLY PENN DOT FINE AGGREGATE UNRNW

PION CITY SAND AND GRAVEL STRATIFIED DRIFT OROL PRESQIJ ISLE BEACH BOURISNENT

UONSORE CT G/70.6159 PROJECT17-9*PI TMATERFORD, PA. (ONSHORE)BECFIL7 , 17ULi9R03T,1 POET97-7/

W. L. OWN STRATIFIED DRIFT PA APPROVED SOURCE OF TYPE "A"
IT AT COCHRANTO N PA. (ONSHORE) BEACH FILL Its MI 197U PENN DOT FINE AGGREGATE

EDINRORO SAND AND GRAVEL STRATIFIED DRIFT ORDL PRESQUE ISLE BEACH NOURISHENT
PIT AT EDINBORO. PA. (ONSHORE) BEACH FILL Is HI. 2 MARCH 1979 103/79.6108 PROJECT 1977-17O

SUIMIARY OF POSSIBLE SOURCES OF BEACH FILL

SOURCE ROCK TYPE PROPOSED USE RADIAL LABORATORY TEST RECORD
CANA"" _ _ _ _ _ _ _ __ _ DISTANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED DATE

CASAT A AVEL POOCTS STRATIFIED DRIFT

PIT AT CAUSADAHA B.Y. (ONSHORE) $EACH FILL 00 HI. ANNUALLY YS OT Y PROVED SOURCE OF

NYI OTUsIpolmS SAND UNKNOWN

PITT MILL NAV.L PODCTS STRATIFIED DRIFT BEACH FILL HO mi. 1977-1970 HTS DOT RYS APPROVED SOVI U.E OF FIRE
PIT AT RANDOLPH, R.Y. (ONSHORE) PENN DOT AGGREGATE UONNI



TEST RECORD __ ____ SERVICE RECORD REMARKS_______
PROJECT FOR WHICH TESTED DATE USED PROJECT EVALUATIONREA S

PRIM APPROVES SOARCE OF TYPE A ESTIMATED QUANTITIES OF SAND PRESENTLY AVAILABLE: 21.000 CU. IDS.
FINE AGGREGATE UNNON UNKNOWN

PRESUE SLEBEAH NORISMEN 197-198 PESQE ILE BACHNOUISHENTESTIMATED QUANTITIES OF SAND PRESENTLY AVAILABLE: 47000 CU. 003.

PROJECT IN? 90PROJECT

PRESQ9JE ISLE BEACH ROURISIHMRNT PRESQUE ISLE BEACH NOURISNHMENY SEE FIGSURE 0 IN TEXT FOR LOCATION OF ERIE SAND AND OHAVEt PENMIT
PROJET 197 - 176 PRJECTDREDGING AREA RITH RESPECT TO DEFINES OFFSNORE BORROW AREA.

PRELMINRY HSOLS O A LEE RIEIT IS ESTIMATED THAT AU ADDITIONAL NO MILLION CURIC TARDS OF SANDGPRICALY ABUS ON STUDY RI IS PRESENT IN THE DEFINES OFFSHORE BORROW AREA. AVAILABILITY SUBJECTGEOPYSICL AN CORNG SUDYTO STATE AND FEDERAL PERMIT.
ROAISHENTPRESQUE ISLE BEACH NOURISHMENT ESTIMATED QUAUTITIES OF SAUD PRESENTLY AVAILABLE: 20.000 CU. TMS.PRESQUE ISLE BEACH NUIHET 1977-1978 PROJECT

PROJECT

PA APPROVED SOURCE OF TYPE 'A" NNW
FINE AGGREGATE UOO

T N~R SRDAABOIIIR 97 RSG SERAANAIIIN ESTIMATED QUANTITIES OF SAUD PRESENTLY AVAILABLE: 10,000 CU. OD.
PHOJECT PROJECT

PA APROVD $ONCEOF TPE "" UKNOW UNKOWNESTIMATED QUANTITIES OF SAND PRESENTLY AVAILABLE: 67.000 OI. TMI.

FINE AGGREGATE 

ESTIMATE QUNIIEBFSADPEENLNVALBE 
OSO 

C.YS
PRSQUE ISLE REACH NOUROISHMENT PRESQUJE ISLE REACH NORISHMIENT ETMTDQATTE FSU RSNL VIAL:V00C.TS
PROJECT 1977-1971% PROJECT

PA APROED SURC DF YPE"A"ESTIMATED QUANTITIES OF SAUD PRESENTLY AVAILABLE: 11,000 CU. TDO.
FINE AG6REGATE

FRESQUE IDLE, PENMSYLVANIA
COOPEIRATIVE BEACH

EROSION CONTROL. PROJECT
PNSR SERAHBIRSNET RSO SERAHHOIIIR ESTIMATED QUJANTITIES

PREQUEISL BACHOOUIS14ET PESQE SLEBEAH OURSHMNTOF OARS: 20,000 CO. PENN SAND SOURCES
PROJECT 19U-Ib97 PROJECT TOS. MATERIALS SURVEY

H.S NE RUV ENNIN INUTNICT.NHPPNALN
TO ACCOMPANY FINAL PHASE I Vf*CHA1 VESIGN

MEMVRANDUM JURE SHY0

PLATE 03

iTEST RECORD SERVICE RECORDREAK
PROJECT FOR WHICH TESTED DATE USED PROJECT EVALUATION PIR1ULYISPCE 27.ESMAKS ATTISO NDPET
NYS APPROVED SOURCE OF LT AVAILABLE: 200.000 CU. T05.

VTUNI INISSAN UNKOWNUNKOWNESTIMATED 
QUANTITIES OF SANO PIRONILT AVAILABLE: WOOD CU. TBS.

OD APP"OVED SONRCE AF FINE a euo

COA AHER ATEI

NEW YORK SAND SOURCES
_____________ ____ ___ _____________MATERIALS SURVEY

YR ACCOMPANY FINAL PHASE I SEVERAL DESIGN

PLATE 1
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w EWAl~bG PAGI BLANiC4'J 01' 11M

POSSIBLE SOURCES FOR ARMOR, UNDERLAYER, PROTECTIVE PAD, AND BEDDING STONE

SOURCE ROCK TYPE PROPOSED USE RADIAL ________LABORATORY TEST RECORD

DISTANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED

@WONM STONE 00. OEOLATER{

QUARNT A7 WEST MILL6OO E. OHI10 NIAGARAN OLOMITE PROTECTIVE PAD AND 190 Mi. NOVEMBR 1972 ORO LAN,".U CONFINED DREDGE SPOIL DISPO". NO
OfE AT TOLEDO, 0OH10 REDOING STONE L______ 1AB I373O PROGRAM (LORAIN OIEEONMOR STONE)

CONFINED DR:EDGE SPOIL 0DISPOSAL

AUGUST 1976 IORD LAB AREA AT LORAIN (CONCRETE AGGRE- E
LAO 1I.O0/76T.3079 GATE)

CLEVELAND QUARRIES UNDERLAIN 0ORD LAO PILOT STUDY CONFIRED DIKE DISPOSAL

OFFICE AS SOUTH AMHERST., ON REDOING STONELA 3IOA PGN CELND ARR(RRP) NMU

0O190 LA NLLSV ILLE RE.AR.LITAION PROJECT
APRIL 1972 LB 127.SC WELLSVILLE N.Y. (DERRICK STONE) UHRO

A LOD LAB CONFINED DREDGE SPOIL DISPOSAL
APRIL 1975 LA .103/75.618R AREA NO. 7. LORAN ARON. 0HIO

POSSIBLE SOURCES FOR ARMOR, ONDERLAYER, PROTECTIVE PAD, AND BEDDING STONE

SOURCE ROCK TYPE URPSDLSE RADIAL ILABORATORY TEST RECORD

PRPOE DISTANCE1 DATE TESTED LABORATORY PROJECT FOR WHICH TESTED

FRANCE STONE CO. COLUMBUS DOLONITE IRD LAO CONFINED DREDGE SPO IL DISPOSAL PRIO-

QUARNT AT BELLEVUJE, 0N LUCAS DOLOMITE BEDDING STONE RI Mi. MARCH 19 'LAO -103/72.606C GRAN (COARSE AGGREGAT E FOR CONCRETE GRIRM
OFPICE AT TOLEDO, ON _____ __________ -- - - -- AND RIPRAF)

PRANCE STONE CO. (FORMERLY NORTHERN UNDERLATER. ORO LAN CONFINES DREDGE SPOIL DISPOSAL PRO-

OHIO STONE CO.) QUARRY AS FLAT ROCK. ON LUCAS DOLOMITE PROTECTIVE PAD AND 61 Mi. MANR4 1972 LAN (103172.606C GVAN (CELL FILL. CONCRETE OGAEGA. RNWAN
OFFICE AT TOLEDO. ON NEDDING STONE TES-COARSE AND RIPRAP)

GOTTIONN BROS. UNDERLATER, 9N. AOS 7 ORD LAN LOCAL FLOOD PROTECTION SANDRSKY 190
QUARRY OT FREMORS. ON MNODLMIE PROTECTIVE POD AND 79M. AGS 90LAN 1101/71 DI2C RIVER. FREONT ON.
OFFICE AT LORAIN. OR REDOING STONE ------ - --- -- __

1. KIERAIR AND DON. INC. ORD LAN CONFINED DREDGE SPOIL DISPOSAL

QUARRY AS CLOY CENTER. O1910 NIAGIAN DOLOMITE BEDDING STONE 09 Mi. MAOR 11972 LAN -103/72.606C PROGAMR (ANMOR STONE)LM

OFFICE AT CLOT CENTR, OHIO__________ _______ ________________

4ALITY QUARRIES AMIIERSTINURG AND LUCAS ARMORUNDERLOTEN,OR 90 EGSPI SM L
OURRY AS KELLET'S ISLAND, OHIO PROTECTIVE PAD AND SS NI. JULY 1970 ARD LAN CONFINED DoEE PI L DISOSA HPDOLOSMITE RDOING STORE LN I*103/76T.6039 PROGRAM DIRE it (AR STONE) 17

DOD LAN CONFINED DREDGE SPOIL DISPOSAL
DECDINEO I977 LAN 31I70T.60oR PROGRAM DIRE 0 (ARMOR STORC)



TEST RECORD SERVICE RE.CORD __________

Y PROJECT FOR WHICH TESTED DATE USED PROJECT EVALUATIONRE A K

UIT WEIGHT VARIES FUN 154 P.C.F. TO I"O P.C.F. RAIL FACILITIES
CONFINED DREDGE SPOIL DISPOSAL UNKNSOWN UNKNOWN UNNOWN AVAILABLE SEVERAL MILES AWAY FROM QUARRY.
PROGRM (LORAIN DIKE)tARMOR STONE)

CONFINED DREDGE SPOIL DISPOSAL EXCESS AMOUNT (INNS11) OF MINUS #200 MATERIAL WAS REORDED IN PINE
AREA AT LORAIN (CONCRETE ADORE- UNKNOWN UNKNOWN UNKNOWN AGGREGATE. MILL REQUIRE WASNING.

8 GATE)

PILO STDY CNFIED IEE ISPSALUNIT WEIGNT AVERAGE$ ABUT 143.5 P.C.F. THIS SANDSTONE MAS A SU0PRIA CLUEAKNOWSE(NPOP UNKNOWN UNERRIS SERVIC RECORD. IT MAX RE" USED UN SEVER1AL OUTER IREAKWALLS IN 150SPROGRAM _ CLEELNDHAROR(1 _R DISTRICT. UNVEN, IT WILL FAIL MUST DURABILITV TESTS.

WELLSOILLE REHAILITSTIOM PROJECT,UNOW
MELL SVILLE NY. (DERRICK STONE) ANNON UNENOWN

CONIND DEDE SOI DIPOALSPECIFIC GRAVITY VARIES FROM 2.N TO 2.33. MINIMU of 100 OATS MOING
AREA Mo. 7, LORAIN HARBOR, UNIOV NWN ENKNOW ANNOWNREIRD

PRESOUE ISLE, PENNSYLVANIA
COOPERATIVE BEACH

EROSION C ONTROL PROJECT

OHIO STONE SOURCES

MATERIALS SURVEY
u ARM,~ ENGINEER DISTRICT. BUFFALO

TO ACCOMPANY FINAL PHASE I SEVERAL DESIGN
MEMORANDUM JUVE 1900 LT

TEST RECORD SERVICE RECORDREAK
y PROJECT FOR WHICH TESTED DATE USED PROJECT EVALUATION

CONFNEDDREDE SOIL ISPSAL RO-SPECIFIC GRAVITY FRB CONCRETE AGGREGATE IS 2.56. MNIT EONT FRB RIP-
VRAN ( COARSE AGGREGATE FOR CONCRETE URKNOWN UNKROWN UNKNOWN RPMTRASVR U RPCF 0R ... LDEU A

AND RIPRAP) _VERY LAW L I T WE IGMT ( 136. S P. C;F. ) AND IS UOT ACCEPTABLE FOR TO 1S
AND IPRP) ________________ _______PROJECT. RAIL FACILITIES AVAILABLE.

CONFINED DREDGE SPOIL DISPOSAL PRO- UNIT WEIOHT VARIES FROM 153.5 P.C.F. To 171 P.C.F. RAIL FACILITIES
GRAM t(CELL F LL., CONCRTE AGGRESA- UNNOM UNKNON UNENOWN UOT AVAILABLE.
TED-COARSE ARD Nil-RAP) _________________________________

LOCA FLOD ROTETIO SAOVYT LOAL LOO PRTECTSM ANRSETSPECIFIC GRVITY VARIES FROM 2.561 To 2.67. RAIL FACILITIES AVAILABLE.
RIVER, FROWNT 0R. IOV.V2RIVER . FREMHONT. URI1STISAC0R

CONFIRED DREDGE SPOIL DISPOSAL UNIT NEWMT VARIES PUNM I6? P.C.F. TO 1S9 P.C.?. NAIL FACILITIES
PROGRM (ABRO STORE) UONN UNKNON UNKNOW AVAILABLE. COARSE AGGREGATE FOR CONCRETE MILL REQUIRE TESTING PRIORTo APPROVAL.

CONPREODREDE SOIL ISPSALPRESQuIE SLE VCNNSYLVAVIACOFINED DREDG IN OI 013RSTORE 107R C D.O.S. DIRE IN TOO EARLY TO EVALUATE COOPE RATIVE REACH

UITSRI-L.2-1 UPPERS OHOSO E O R E
CONFINED DREDGE SPOIL DISPOSAL CURRENTLY BEING TESTED LOWER A RI.LIA-I ONLY O I T N O R E
PROGRAM DiVE Is (AIOR STONE) ACCEPTABLE FOR A STORE. MATERIALS SURVEY

I00AN, EG NSlIM 0SFNIFL

MO ACCOWPARM FIVAL PHASE I SEVERAL 01111410
oMEMOum JUVE 19AS

PLATE AR



ERMlZO PAGZ BLUS-NOT FimmE

USSINEPOSBL SURE InMATO ARMOR _________, PROTECTIVE PAD,_ ANEDDING STONELAOTRYFRWnHESD

SOURCE ROCK TYPE PROPOSED USE RADIAL _______LABO0RATORY TEST RECORD

WSKE ROE CTOE IC. EAAEAD LOISARMOR, ANDEWLAYER,
WA AFEDWIHS NO O H MDOD3AE PROTECTIVE PAD AND 00 mi. JAE II'l LA2 0R0 31AS 21 EASTLAE ,EG 4110 PLOIL DISPOSLQUAINT AT PANRERTOI, OVOID SoLONITEBEDDING STONE LN*01?AA IO(IED0CAS GIGTS il.P

OPPICE ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ R ATLAIOO VOD___________ O CLETE =EFILND D MOILR

010 LAI CLELNFINED DREDGE SPOIL SOA I
FERR 1OT LAI 0 10I/77.38 AT OU O AIN (Co.ET AGII AOTE) 197

SANDASY RHD STO E C 0. DLAAR FRATI OUBU ARMOR, UNOERLAYER. ORD LAS CLEVELNED DREDSP DISPOSAL PMNO
996ANRE AT PMNLRIEA, ONIA (DOLOMITE) PROTECTIVE PAR AND 60 N1. MAECHE 197 A LAS 10O3/72.06C CGRAND NEANOD CO AGREGSTES l93O411N 1
FICE AT AINEAD. OIO BEDDING STONE ANDOR ONE )ELFL N I

ORO LAO CONFINED DREDGE SPOIL DISPOSAL PRO1
MEARY 1977 LAB ATS72 V LORAIN (CO NTREDTE ILGTE IA3-NM

POSSIBLE SOURCES FOR ARMOR. ANDERLAYER, PROTECTIVE PAD, ANS REDOING STONE

SOURE RCK YPE ROPSEDUSE RADIAL _______LABORATORY TEST RECORD
SORERC YE RPSDUEDISTANCE DATE TESTED LABORATORY PROJECT FOR WhHICH TEs TED DATE

WOODVILLE LIME AD0 CHEMICAL CO. ARMOR. ANDERLATEW.
911ARRY AT WOODVILLE, OVIO NIAGARAI DOLOMITE PROTECTIVE PAD AND 69 Mi. OCTOBER 197D ODD LAlO1' . F T,.1 0 LOCAL FLOOD PRETC-

OFFICE AT WOODVILLE, DAIS BEDDING STONE LA 'II7I D TlON (VIPRAP) 197l

ORS LAO iFRONT.OI LOCAL FLOOD PROTEC.
SEPTOORERD LAB0 TIITI32 rON (FIRE AIND COARtSE VAGR EGATES I~
SET4E 90 LAS 117132 FOR CONCWETE, GRANULAW FILL, BASE 17

____ _____________- ~ - - COURSC. WV"NC.4 API FILTER)

LECMNE *1VOR3LOAVT CEDELAND SIRED DISPOSAL NO. 2 UNKNOWN

OCTOBER IA67 UNKWN CLEVE-AND PILOT STUDY DISPOSAL NON4REA IRIPROP)

WAGNER gUARRIESORLALOANHRO.oCRSAGEAT
QUARRY AT SANDUSKY. ON COLUMBUS DOLOMITE REDDING STONE 52 mi. AUGUST lA6S RLA 116.DI DORI CNCRNETE ON1OUS6A4ET
OFFICE AT SANDUSKY. ON________ _____________________ ________________

CONFINED DREDGE SPOIL DISPOSAL Poll

APWIL 1972 ORD LAS GRAN (FINot AND COAWSE AGGREGATES UR
LAB -103/72.606C FOR CONCRETE, CELL FILL, GANUNLAR NG

__________________________ -______ _____________ -- ~~-- FILL AND RIPRAP)

AVUGDST 1973 ORO LANI/.. VERILION RARR.R. o. COARSE A.. INTO

LAS .II4.R REBATE POW CMCETE

SEPTEMBSER INTO ORD LAS CONFINED DREDGE SPOIL D ISPOSAL SIRI
LAN -101176.3021 AT WNNON. ON (CONCRETE AGGRGATE)



WIST RECOR SERVICE RECORD___________
PROL-4ECT FOR VWHICm TESTED DATE USED PROJECT EVALUATION REMARKS

TImvo PlMRIUY ""JCT 411041 19MPAY1 FOUINY PROJECT REPAIR
thSJUR. "is (LAUIE 11141111) vo EASTLUKE. INO "o

CLEVELAN CONINED #KOKSPI TWi$ SOINMOE IS WELL CIUTED VIVO 00 '411116 EFFECT' NOTE.
DISPOSAL AKA NS. to (AmmO Smog) UNIX@" IOUS EMO

CLELNO =IFINED DRENGE SPOIL 197OPERATION PORESISIT PROJECT REPAIR TO ALYTlVAUT IT WIGNT VARIES FROM IVA.1 P.C.F. TO iS2.2 (00 PORTIG Of WUAN)
DISPOSAL AREA 00. 111 (ASS STOM) 10EASTLAKE. A0SUCERY10VAJT

CONFINED DREDGE SPOIL. DISPOSAL M- SANDUSKY RIVER LOCAL FLOOD POTEE- OILY MATERIAL 10 LIFTS 3 AND 6 IS ACCEPTABLE. WIT WEIGHT VARIES M1
GM* (FINE AN COARSE AGGREGATES 1973-19711 TION PROJECT, FRONRT ON. (IPU) TOO EARLY TO EVALUATE 162.2 P.C.F. TO IS9.? P.C.F. SPECIFIC IRAVITY FOR FINE AGGREGATES IS
FOR CONREE, CELL FILL AND RIPRA) 2.62; FOR COARSE AGGREGATES 2.61; MR1 RIFRAP 2.611; RAIL FACILITIES

AVA ILABLE.
CONFINED DREDGE SPOIL DISPOSAL DIEUNOWUKONUKON
AT LORAIN (CONCRETE AGGREGATE) 510SlOHEO

CLEELAD DKEDDISOSA ARA 4. CLVELND IKE DIPOSL AEA O.ALSO TESTED FOR FIRE AND COARSE AGGREGATES MR1 COICTE M CELL PILL.
* CEVOAIDDIVD DSPOAL REAMA.CLEELAD OEEDDISOSA ARA 10.SPECIFIC MRAVITY FOR FIRE AGGREGATE IS 2.0; FOR GAISE A41101EIAYOT 2.02CLEVELARD RAIlER, OH.(CORE STOIC 1969 2 CLEVELAND HARBOR, SR (RIFOAF SATISFACTORY LEDGE ROCK VARIES FROM 2.62 To 2.7S. SELF OUADIRO VESSELS MO SMEM

AND RMORSTON) STNE) ACILITIES AVAILABLE. OILY UNITS 17 MOD S-I ARE ACCEPTABLE FOS A
* CONFIRED DREDGE SPOIL DISPOSAL PRD- STONE. OILY COSRED STONE FROM LIFT S ACCEPTABLE FOR CONRETE AUK-

GemE (ocit. wrTENCDIAlE, FILTER 1973- lRR GATE
AID AISO SURE)

LORAIN DIKED DISPOSAL AREALORAIN
1974-1577 HORROR OHIilARMORCORE, AND TOO EARLY TO EVALUATE

________________________ _______________ SRERLAYEU STONE)

C30PERA T E BE AC .
EROSION CONYROL PROJECT

OHIO STONE SOURCES
MATERIALS SURVEY

5 A-M 655 .EE- DISYRCY. SL' 'AL

TVACCV*ANV FINAL INSIT I Gt61PA1 DESIGN
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TEST RECORD7 SERVICE RECORDREAK
Dy IPROJECT FOR *H-ICH TESTED DATE USED PROJECT EVALUATIONRE A S

FRORT. SHIS LOCAL FLOOD FROTEC- FRORT 0110 LOCAL FLOOD FROSTEC- AVERAGE WEIGHT IS 105 P.C.F. VAIL FACILITIES AVAILABLE. 9WARIN CAPABLE
TIOR (RIPRAF) 1971 nIOR (IPRA TOO EARLO TO EVALUATE OF FROERJCIRO LARGE ASOR STORE; HOWEVER, AMON SUORE WOULD Of OVEI02

* PREUT. O ILA FLODPROTOfC- FREONT, O10 LOCAL FLOOD PROTEC- SPECIFIC GRAVITY FR FIRE AGGREGATE VARIES FRON 2.60 TO 2.70 at0010.I0N (FINE ANS COARSE AGGREGATES 1971 TISI PROJECT (CONCRETE FLOOD TOO EARLY TO EVALUATEFRM30TO.0101FIEADCRS GRATSILREUR
r FOR CONCRETE. GRANULAR FILL, BASE WALLS) TESTING PRIOR TO APPROVAL.

CDUR~l. r'71: 003 FILTER) I.

CEVELAND DIKES DISPOSAL NO. 2 UKROWN UNENOWNI UREROWN

CLEVELAND PILOT STUDY DISPOSAL I9ON CLEVELAND PILOT STUDY DISPOSAL AREA SATISFACTORY
-REA (RIPRAP)

I 
SPECIFIC GRAVITY is 2.70

GRAIN HARBOR. OR. COARSE AGGREGATE 196LORAIN BREAKWATER, LORAIR, OR AIFATRF O R C O NR E T E I 9 0 C O R C R E T E C A P S A T IS F A C T O R YF N E A G R G T 1 3 3 B I C A S E A G R G T E 2 6CORPIRNED DREDGE SPOIL DISPOSAL PROUI SPEIGRAT FOR FIRA GGGT IS 27. . 02; ISR RSEAN OATO 2.Gm(FIRE AND COARSE AGGREGATES UNERON MRNOW UNEROS RTD WESN IPRAP I l .. gAR I EICM OPOC
FOR CORTE, CELL FILL, ARANULAR
FILL ND RIPRAP) 

I ___________

SPECIFIC GRAVITY FOR COARSE AGGREGATE IS 2.411.
AE ILIOR HARMOR, OR. COARSE AGO 1973 VERMILION BREAKWATER. VER4ILION Too EARLY UO EVALUATE
REBATE FOR CONRETE ON, CONCRETE CAP

PRE SQUE ISLE, PENANSYLVANIACFIRED DREDG4E SPOIL DISPOSAL DIRI Up110 UNKNOWN UNKNOWN COOPERATIVE REACH!AT ROMAN. OR (CONCRETE AGGREGATE) EROSION CONTROL PROJECT

OHIO STONE SOURCES
____ ___ ___ ___ __ ___ __ ____ ___ ___ _ _ ___ ___ ___ ___MATERIALS SURVEY

I ARM, tt%F.VFR D1%T*ICY.RUIRALY
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SO RCPO CK TYPEN~ O AROPSOSLED PUS E CT RE ADL D LABORATORY TEST RECORD

DISANE DTETESED LABORATORY PROJECT FOR WHICH TESTED

MISONLMSTN00 R LAG =8§ES GOODIE SPOIL DISPOSAL
f IN NS INIAA UM IMETOE AL SOR TYES 311Mi JAUAY 178LAN #103/73.612C PROGRAM (ARM BRO0N)

OcTNE Wi O LAS CONFINED DREDGE DISPOSAL. DIKE AT
OCOBR illl LAS #1O3/76.6201 LORAIN (RARD STONE)

IP woo 00. ORE LAB TONFINEB DREDGE DISPOSAL DIKE AT
40AIN AT MAUINGowRN in SALE LIMSTONE ALL STONE TYPES 311 I. OCTOBER 1976 LAB *I0317R.629o LORIS (AGR STONE)
OFFICE AT WILLIAMS, IN1____ __________ __________ _______________

B.G. IGOADLEY QUJARRIES ONNO LAS TONFSE DREDGE DISPOSAL DIKE AT
QUARRY AT SLO' vON, IN SALE LIMESTONE ALL STONE TYPES 311 "1. OCTOBER I976 LAB 0103/76.6299 LOUIS (AmesD STONE)
OFFICE AT BLC ON, -IN

VICTOR OOLITIC STONE TO.
99ARRY AT BLOOMINGTON, IN SALM LIMESTONE ALL STONE TYPES 311 Mi. OCTOBER I976 OR LAN,/ CONFINED DREDGE DISPOSAL DIKE AT
OFFICE AT BLOMINGTON, IN L AsD '03/O0 LORAIN (AIes STONE)

SHET STONE TO.
QUAINT AT BLOOMINGTON, IN SALON LIMESTONE ALL STONE TYPES 311 0I. OCTOBER INTO ORE LAB CONFINED DREDGE DISPOSAL DIKE AT T
OFFICE AT BLOMINGTON, in LAO 4103/76.629B LORAIN (AmesR STONE)

POSSINLE SOUNCES FOR ARGON. UNOERLAYER. PROTECTIVE PAD. AND BEDDING STONE

SOURCE ROCK TYPE IPROPOSED USE RADIAL LABORATORY TEST RECORD

___________ ___________DISTANCE DATE TESTED LABORATORY PROJECT FOR WHICH TESTED

FORTIER STORE PRODUCTS. INC. LOCKPORT FORMATION ORVD LAN BUFFALO DIKED DISPOSAL AREA 02
QuAlifY AT LOCKPORT, S.Y. (OLOMITE) ILL STONE TYPES 192 NI. FEBUARY IN971 LAN -10317(.612C (SIPIRAP)j
OFFICE AT LOCKPORT, N.Y.-

0 COFINED DIKE DISPOSAL PROGRES
AUGUIST 19111 UNKON lUFFAL0 MARION. N.Y. SITE I

SEPTEBER 011 OR LASCONFINED SIRE DISPOSAL PROGRM
LAB -103/75.604s UFFALO ANON, N.Y. SITE II

________(AIMR STONE)

FENISAT STE DS LAD CONFINES DIRE DISPOSAL PROGRAM,
FERAY 96 LAS * 153/TA. 6038 BUFFALO HANSON. N.Y. SITEV

(AEWN AND UWDERLATER STONE)

MIIN STONE TO. 0RD LAS BUFFALO SIRED DISPOSAL AREA AN1
9UARRY AT NULSENTON. N.Y. MEDINA SANDSTONE ALL STONE TYPES 220 NI. 19 JULY INTO LAN 0103176.6239 (AMeR STONE)

U.S. STEEL CORP. ROEN'S CITY AND ORD LAN CLEVELAND SIRED DISPOSAL AREA RIM
QUARST AT NODGEN*S CITY. Mi DUNDEE LIMESTONE BEDDING STONE 200 "1I. 22 SEPTEMBER 1977 LAS 0103/".62119 (TONE STONE)

U.S. STEEL CORP. ORO LAN CLEVELAND DIKED DISPOSAL AREA 912
QUARRY AT CEDARVILLE, II1. ENGADINE DOLOMITE BEDDING STONE 200 MI. I2 NINE 1973 LAS 0105173.630C (TORE STONE)



EST RECORD SERVICE RECORD REMARKS_______
PROJECT FOR WHICH TESTED DATE USED PROJECT EVALUATION

=MINMED DRENGE SPOIL DISPOSAL 'CLEVELAND MARION OUTER BREAKWATER MIT WEISHTS VRY FORM INS P.C.F. TO ICR P.C.F. RAIL FACILITIES
FOG"UM (Ama STORE) JULY 1972 IREPAIR TOO EARLY TO EVALUATE AVAILABLE. ONLY CUT STONE AVAILABLE.

=NFINED DRANGE DISPOSAL DIRE AT UNIMOR CONFINED DREDGED DISPOSAL DIRE AT TOO EARLY 70 EVALUATE
LORAIN (Alma STENE) LORAIN

CONFINED DREDGE DISPOSAL DIKE AT UNIT WIGHTS WV FRO 1-66.0 P.C.F. TO 14.6 P.C.F.
LORAIN (AMR STORE) TESTED MIT NOT USED

CONFINED DREDGE DISPOSAL DIKE AT MSE U O SDUIT WEIGHTS VART FROM 145.4 P.C.F. TO 147.3 P.C.F.
LORAIN (Alma STORE) TEEDM NTUD

* COSFIRED DREDGE DISPOSAL SIRE AT TETDRONO UE IT WIGHTS VAST FAN I05.W F.C.F. TD 161.6 P.C.F.
LORAI (ARIUR STORE)TEEDBTNTUD

CONFINED DREDGE DISPOSAL DIKE AT TESTED NUT RUT USED UNIT WISHTS VAST FROMl 148.5 10 IS7.3 P.C.F.
LORAIN (AIlOR STORE)

rRESQUE ISLE. PENNSYLVANIA
COOPERATIVE bEACH

ER OSION Co NTRO1. PROJECT

OHIO STONE SOURCES
MATERIALS SURVEY
I I'l AE~ NGS1 NEE 0TRCH, 011110
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ff EST RECORD SERVICE RECORD
fy PROJECT FOR WHICH TESTED DATE USED PROJECT EVALUATION REMARKS

RAFFALO DIKED DISPOSAL AREA 02 IUNIT WEISHTS VARY FROM IR2 P.C.F. RAIL FACILITIES NOT AVAILABLE.
IPRAF,:) UNKNOWN EUNKOW UNKNOWN

CN FINED.DIRE DISPOSAL PROGRAM ONLT THE GASPORT W04SER ACCEPTABLE FOR AIMR STONE. LOADIRNG FACILI-
U FFALO HARBOR, N.Y. SITE SUMOW BUFFALO DISPOSAL DIRE R0. 1I TOO EARLS To EVALUATE TIES UN NY$ SANGE CANAL AVAILABLE. SELECTIVE QUARRYIRNG REQUIRED.(AlUa STORE) DECOR WOODN NOT ACCEPTABLE.

CONFINED DIRE DISPOSAL FRORAMS EONSRM 5
BUFFALO RARBR.R N.Y. SITE I NNW NNW NNW
(ANMR STORE)

CONFINED DIRE DISPOSAL FPRORMU.NW
BUFFALO MARION, N.Y7. SITE 4 UNKNOWN UNKNOWNUR

* (AMI AND URDERLAYER STORE)

ROFALO IE IPOA RAD

BUFLEUO DIER DISPOSAL AREA P12
(CmOO STORE) 19ERO MOR7 UFAO DIE 13O RE NSAIFORY

COSu ISLE AEND NELVANI

CLEVELACOPERTNV REACDSPSLHRA 1 EROIOSCNTRLSROEC

(CORE ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ E YORKE AND8 MICHIGANADDIPSA IK 11 SAIFATR

STONUSORCE
LEARMY 

ENIINEE 
DISPRSAL 

NREA012

TACPASQ AU RAE I P ENEYLAIA GO

ERO N NTOLROJECT
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suDiJrCT Presque Isle re-n.neula, Eri., Pennsylvania
.. I 0

THE SrCRLTA,Y OF .aE Amy

1. 'I submit for transmission to Contresb the report of the Board of
En'incers for Rivers and i'.ors, accompanied by the reports of the
District and Division EnZineers, In'response to a resolution by the
Con.nittec on ?ublic Works of Cie United States Senate, adopted 14 :.-y
1966, reques:in: a review ef the report of the Chief of Engineers o.
Pre-que Isle Pninscla, Erie, Pennsylvania, publiched as House Docu-

ment Nunhcred 397, Eighcy-six:h Congress: and other pertinent reports,
..A with a view :o .Ecrrminin; whctbcr any modifications of the reco,-,cnda-

-. tions conta.n.c, ti.erein are advizable at the present time in the ir.terest
of beach eroAon cor.zrol a: and in the vicinity of Prasque Isle Per.in3ula

2 and the State Park in Erie, Pennsylvania.

. 2." The District and Division Engineers recommend that the existing
project for bezch erosion control at rresque tlcs Peninsula be modi-
fied to restore a~poximately 5.5 miles of lake front-;e to provide
a minimum beach bern of 60 feet in width at a height 10 feet above
low water datun and to protect the restored beach with five sections
o ofshore rubblemound breakwaters located at areas susceptible to
eritical ea:"ion. Included ic the plan is annual redistributao. oi
&and collected behind the breakwaters and replenishment of materials
lost to ofishore processes. The tot'l first cost of constructior is
estimrated at $21,203,000, including $48,O00 for aids to tavigarion.
based op an "tntcreit ratc of 5-7/8 percent and a 50-year period of
econnic analysis, the annual charces are estimated at S1,701,000,
ineludinZ $275,000 Lo: annual redistribution and replcnisihz nt, and
$2C,503 ior operation anJ maintenance of the br,kwacers. The annual

* benerits arc cstimated at $3,459,0U0 and the benec't-cos: ratio is 2.0.
Mon-VcJ.ral intcresLS would bz responsible for 30 percent of total proj-
mct eosr.t prc:;cntly E bir.atcd at $6,34.6,300 of the first cost, al!
annual operation and mainLcnance cobts, and 30 percent cf annual bcaci,
Ireplenthment and redigtriiution costs durin: the preco.strucz..an priod
and for 5 years after conatruction, and 100 percent from that tine for
-the li of the project.

J_ i t ' C%%

S., ,- .B -1
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DAL t-CAM-A•

SUmIjCT: Prcsque Isle Peninsula, trie. 'Pcnnsylvania

3. The boarJ of n.,invers for livers and IMrbors concurs in central
In the viev and roco..endations of the reporcine officers. Ti Board
DoIes, hoverr, that sevcral zlLernatives are econonlcally feasible and
varrznt furthcr consideration durinC poutaut horization studics. ...The % '
board believec that particular attention should be given to the recrcu-
lacion-sandLtrap alternativc because of its hih decree of tcihnical
rcliability. its low frst Cost for construction, add Its high aconomic
arrnking. Subject to certain conditions of local cooperateion' tie Board

"recor.wnds modification of the existin project for beach erosion control
for I'rcsquc I'.- Peninsula, generally In accordance vith the plan of the
District Znginccr, to Include a posteonstrucLon monitoring program at a
currently estisated Federal cost of 1160.000.

..4. I concur In general in the views and recommendations of the Board.
Novever, In comentiLn; on my proposed report, the Secretary of the
Pcensylvania Department of Livlronoental" Resources, on behalf of the
Governer, endoTed the project but objected to the 5-year. cutoff date
for Federal participation in. periodic beach nourishment. The Secrctary
believes that the time period should be extended in viev of the uncertainty
as to vhnen the nov boach vill stabilize and in lignt o: the experience
with the existin; project. After reconsidaring this matter, I balicva thc
$ years mly not prova to be an adequate period of tire for beach stzbili;;4-o.
The many variables that Influence beach erosion In this case, Includin-
fluctuating leve!s of Lake Erie, make It difficult to predict just uhan thc
nov beach will stabili :. Accordin;ly, I recommend that Federal parcicipti:.
to periodic beach nouriuhnent, at a level of 70 percent of the nourish.:-t
costa, be authorized commencin; at the expiration of the authorizacion pro-
vided by Section 57 of the Water Resources Development Act of 1974 and
.extendin: for the life of the project. Also, I xecommend that the item
4f locul cooperation contained In paragraph 17c of the Board's report be
changed to "Pay 30 percent of the annual beach redistribucion and repl rnih-
meMt costs for the Sroject."

s. ise of the currently proscribed interct rate of 6-1/8 percent would
sot significantly chance the benefit-cost ratio.

a... . €-

E1XHoutt Ceti uUSA• Chief of Enltins r

EXHIBIT E-1 (continuied)i
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__a_____________._m4 .iIi.

DCPARTMtNT OF EI4VIRONMENTAL RESOURCES In reply refer to

uAP5,SSURS., PLRkSvLVAmjA tl?* R25: 1

SJuly 24, 1974

Col. Bernard C. Hlughes
District nrgiriecr
buffalo District - Corps of Lngineers
277C. Iiaeara Street
Buffalo, Nvw York 14207

Dear Colonel llu.hes:

kteteit I-. hcl.nowledrcd of your letter of July 1, 1974, trans-
titling revi-ic,;o of the ":evicv Report on Cooperative Beach Lrosion Control
]'roject at 'zc.,ltut lc Tcnir.sula, Lric, Pennsylvania." It is also noted
that you rq t'.ted a stattmjent by the ComnDonwealth of our willingness to
sponsor the project.

TI bcpartwent ef 1nv;zcn=ental Resources is comr.itted, as part
of its prerent and future pro;ror-., to the maintenance and development of
Presque 7sle rc.insula as a public recreational area. The popularity of this
part., with an annual attendance of over 3,500,000 visitors, is evidence of
the importance of T'resque Isle State Park to the Coro nwealth and adjacent
areas. Since 1956, the Co:-.Lonwealti, has couperated with the Corps of £nrineers
to protect Piesque Islc. Peninsula and restorc and protect the beaches. In
addition., c--ital i1.;xovecnts by the Co.:onwealth, either completed or pl:nnee,
art In accordance with the l2aster Plan for the development of Presque Isle State
Part. as a public iccreation area.

The Co:.=onwealti of Ientsylvania, in lorder to protect its previous
Investments at,- cantain the tecreation value of the park, agrees with the
reC(. Werldart)on- Of Lhe keview keport.

Also, tht fo:wr=onwca3t, Is willint to sponsor the project and Accept
and fulfill tta requitred 2tc-s of sponsorship. However, wc feel that add:i:onal
cons duritiot, £hould be given to the recc=.endation that would lizit Federal
participation in tw Cooper;.Live Leach hourishra.nt Project to a period of tic
more thai f1vc ),ai!. aiter construction. Such a stipulation would require the
Comongealth to prV'idC 100 pCiccnt of the annual replenishment costs iroe
that time, for thc liie of the project.

basc-d on previous :perience on the Cooperative Seach Erosion Project,
it Is our C' iroii that the fav.-ycar period is too short for evaluation of the

EXIBIT E-2
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Col. Sernard C. Oughes - 2 - July 24. 1974

performanec of the project. The occurrence of a period of low water durinr.
the five-year perloL could result in an unreliable low estimate of the beach
nourishm1rit reouirctie..ts throughout the life of the project. Consequently,
It Is recoimended thzt further consideraLion be given to qualifying this
period of time so as to enable some flexibility In extending the cooperative
agreement, depending on the efficiency which can be realited from the
completed project.

* Item (2), pace 53, requires the Couonualth to provide a cash
contribution of 30 percent of final construction cost. We are agreeable to
this ter, however, sufficient lead time oust be made available to obtain the

* required funds through tie State Legislature.

the In sui=ary, the Department concurs rith the recomendations of
the Review Report and is willing to accept the responsibilities of sponsorship
for the rcce..rended project. At the aame time, we desire that the Review Study
be amended to include a qualifyinC statement which vould grant come flexibility

SJIn exrc.dng the period of joint cost sharing.

'Sae Brecause of the serious erosion condition- which exist at Presque Isle-, State Park, It i.s rccorz-iended that th e project be tran-smitted to Con~ress as
soon as possible. We are hopeful that the project will receive favorable con-

Ssideration by Congress at a very early date.

- carely ( : e
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'n M.OV Harch 7, 1978

Colonel Daniel D. Ludvig
]District Engineer
Buffalo District - Corps of Engineers
1776 Niagara Street I I
Buffalo, New York 14207

Dear Colonel Ludwig:

This is in response to your letter of February 21, 1978

requesting assurancthat the Commonwealth of Pennsylvania has the
capability and willingness to continue to provide the nonfederal
share of the cost for future beach nourishment at Presque Isle Peninsula
in Erie as well as willingness to cooperate in development, construction
and future maintenance of the future "pernmnent" project.

The Conunonwealth of Pennsylvania, through the Departmnnt of
Environmental Resources, i; committed to the protection of Prcsque Isle
Peninsula from erosion. liouse Bill No. 1322 in the current session of
the Legislature provides funds for the cooperative project. In addition,
the Governor's 1978-79 Capital Budget request also includes sufficient
funds to cover the Connonwealth's 30% share for beach uourishment next
fiscal year. Our office has alerted Pennsylvania Legislators in the
Erie area of the necessity of their support and leadership for passage

* of this request. We are confident that they will work for passage of
the legislation.

The Department'will continue to participate in cost-sharing
for periodic nourishment prior to the construction of the "parmnent"
beach erosion coitrol project projected to starL construction in the
1980's.

In furthcr answer to your request, this letter vill serve to
reiterate the Pennsylvania Department of Environmental Resources'
ro iLment to act a the sponsor for the "permanent" beach erosion control

project an behalf of the Commonwealth of Pennsylvania. Ve intend to meet
the terms zequired for local cooperation in a Local Assurance Agreement.

-'erely wy "

* I, I

14AURICL K. -GOU ?
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August 23, 1979 7 25:1

Colonel Ceorge P. Johnson
District Engineer
Corps of Engineers - Buffalo District
1776 Niagara Street

* Buffalo, New York 14207

Dear Colonel Johnson:

This is in reply to the letter of July 11, 1979 from Lt. Col. Thomas R.
Braun of your office, requesting that this Department recertify our intention
to furnish the necessary items with local cooperation and have our State
Attorney General's Office issue an opinion as to the Commonwealth's authority
to enter into such an agreement.

In regard to recertification of our intent to furnish the necessary
Items of local cooperation, be advised that the Commonwealth of Pennsylvania
is committed to the protection of Presque Isle Peninsula against erosion.
Adequate funds to cover the Commonwealth's 30% for beach nourishment are
included in our capital budget request. We are confident that the Pennsyl-
vania LePi-1ators in the Erie area will support the passage of the necessary
legislation to secure funding for this purpose. This Department will con-

tinue to participate in cost-sharing for periodic nourishment prior to the
- construction of the "pvrmanent" beach erosion control project projected

to start construction in 1980.

In regard to the Commonwealth's authority to enter into such an
agrepment, we had been advised by our legal staff that 1906-A of the Common-
wealth's Administrative Code of 1929 authorized the Department of Environmental

- -, REesources "to supervise, maintain, improve, regulate, police, and preserve,
all parks belonging to the Commonwealth...". Be advised that we nmay legally
continue to enter into contracts with the Federal government for beach
nouris1irwnt for Presque Isle.

In som,,ary, this letter will confirm that the Pennsylvania Department
of Environn.nral Rescources is committed to act as a sponsor for the
permanent beach erosion control project on behalf of the Commonwealth of
1Pennsylvania. We Intend to meet the terms required for local cooperation
tnder Section 101(a) of the Water Resources Development Act.

Since ly,

CLIFFORD '. JONES

An LqiW Oppmn-mry Employ, EXHIBIT E-4
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DAEN-BR 2 August 1974

St'BJECT: Presque isle Peninsula, Erie. Pennisylvainia

Chief of Engineers
K . Department of the Army

W~ashington. D. C. 20314

1. Authority. -- This report is in response to the following resolution
adpted i-f -May 1968:

Resolved by the Committee on Public Works of the
United States Senate, That the Board of Engineers for
Rivers and Harbors, created under Section 3 oil the River
and Barbor Act approved June 13, 1902, be, arnd is hereby

requested to rcviexv the report of the Chief of EngineersI on Presoue Isle F't-ninsula, E-rie, Pennsylvania, published
as Hous Locrment Numbered 397, Eighty-sixth Congress,
and other pertinent reports, with a view to determining
whether anv modi"i cations of the recommendations contained
therein arc advis~bie at the present time in the interest of
beach erosion control at and in the vicinity of Presque Isle
Peninsula and the State Park in Erie, Pennsylvania.

2. Description. -- P resque Isle Peninsula is located at Erie, Pennsvlvaniri.
on the'southi _bfcre of Lake Erie, about 78 miles southwest of Buffalo,
New York, and ahoul 102 miles northeast of Clevel and, Ohiio. The
peninsula is a sandspit, 6-1/4 miles long, that arches lakeward in, a
riortheasicrlv direction from its narrow, connection with the- mFAinland
just west of the. city of Erie. The lakeward perimeter of the entire
formation is about 9 rmiles. Encircled between the peninsula and the
inainland is Eric larb.,r, the eastern part of which has been imrrprove'd
as a Federal dvep-drnft nav'igation project. During its years of' migra-
tory prowth. the extrcnie eastern end of the peninsula has curved sharply
slioreward hnd would be reconnected to the maiand if it were not tur
the navigation channel which is maintained into Erie Harbor. Practi-
cally the entire 3, 200-acre peninsula is owned by the Commonwealth
or PL'nnsy )vanzrn and is doveloped as a park. The park provides lacilities
for bathing, buating, hiking, fishing, and picnicking. Extensive acrenges
are also sci aside for botinical and biological studies. Thei United
St~tes owns tv~o small parcels of land. one near the harbor e-ntrance,
the other ne.-r tht lighthouse, which are occupied by United States
Co-iSt Guatrd facilities.

EXHIBIT E-5



DAEN - BR
SUBJECT: Presque Isle Peninsula. Erie. Pennsylvania

3. Economic development. -- The population of Erie County was 263,654
in 1170. This is a 46-percent increase since 1940. considerably above
the 19-percent increase recorded by the Commonwealth of Pennsylvania
for the same time period. The 1970 population for the city of Erie was
129,231. The economy of the area is based on tourism and metal products
manufacturing. Over the past 10 years. the annual attendance at Presque
Isle State Park averaged about 3. 500, 000 persons, contributing an

- -. zestimated $60, 000. 000 annually to the local economy. In 1971, 496
industrial plants employing about 45, 000 workers were located in Erie
County. The area is well served by an excellent transportation net-
work, including an airport, four railroads, and two interstate highways.
Erie Harbor is considered to be one of the finest natural harbors on the
Great Lakes and is both a lake and world port.

4. Existin improvements. -- The cooperative beach erosion control
project authorized by the River and Harbor Act of 1954. and completed

*in 1956, provided for artificial placement of sandfill, and construction
of a seawall, a bulkhead, and a groin system along the neck portion
of the peninsula to supplement an existing field of 12 short groins
and bulkheads previously constructed by the State and Federal gov'ern-
ment. The project was modified by the River and Harbor-Act of 1960,
when Congress authorized Federal sharing of one-third of the cost of
beach nourishment for a period of 10 years following the first major
replenishnent operation. Later, in accordance with Section 103c of
the River and Harbor Act of 1962, the Federal share-of project costs
was increased to 70 percent. In addition to contributing its share of
the cost of replenshment of the beach fill and groin modifications
for the cooperative project, the Commonwealth of Pennsylvania has
expended over $6, 000, 000 in capital improvements in the park, including
highways, parking areas. bathhouses, a new administration building,
a small boat marina, and utility lines.

5. Problems. -- Since completion of the cooperative project in 1956,
progressive erosion has continued to occur, seriously affecting the
narrow neck of the peninsula. Beaches throughout the entire project
are depleted in spite of nourishment provided in 1960, 1964, 1968,
1971. and 1973. Experience has shown that sand replenishment
requirements have exceeded design estimates, and that replenishment
materials having the required gradation are not available from prac-
ticable sources in the quantities needed to assure beach stabilization.

6. Improvements desired. -- Local interests, concerned over the highreplenishment cosLs.1or maintaining the beaches and the recurring
threat to established public facilities, desire a more permanent solution
to the erbsion problems of the peninsula. They also have expressed
opposition to measures that would disrupt the natural geologic growth
of Whe peninsula.

2
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SUBJECT: Presque Isle Peninsula. Erie. Pennsylvania

7. Plan of improvement. -- The District Engineer finds that the most
suitaibe-p i-n- improvement would be a sand replenishient program to
provide a niinimurn beach berm of 60 feet along approximately 5.5 miles
of lake frontage, protected by five sections of offshore rubbleniound
breakwaters located at critical areas of erosion. He estimates that
S.630,000 cubic yards of sandfill would be required to restore the beach
to project dimensions. Each section of breakwaters would consist
of several segments, each 500 feet long and separated by a 100-foot

*d gap. The breakwaters would have a crest height of 8. 5 feet above low
water datum (LWD) and would be located from 800 to 1, 150 feet offshore.

8. Environmental considerations.-- Careful consideration has been
given to the esthetiC impact of aliernative protective works and to the
effects each would have on the continued geologic growth of the peninsula's
eastern end. Under existing conditions, littoral currents erode sand
from the west beaches and deposit it on the eastern tip, forming a com-
plicated network of ponds and sand dune ridges. These ponds and
ridges constitute a setting for a unique ecological laboratory where the
processes of plant and animal succession can be studied in ecosystems

*varying in age from oneyear to several centuries. The District Engineer
finds that the proposed rubblemound breakwaters would interrupt the
view of the horizon, but would have an appearance in harmony with

* the coastal area. He further finds that the proposed provisions for
bypassing sufficient quantities of sand to effectively nourish downdri:t
areas will continue to produce the desired geologic growth of the peninsula,
and will preserve its unique environment.

9. Economic evaluation. -- Using May 1974 price levels, the District
Engin.er estimates th -total first cost of the proposed project to be
$21, 203, 000, of which $14, 857, 000 would be Federal, and $6, 346,000
non-Federal. Annual charges, based on an interest rate of 5-7/8
percent and a 50-year period of economic analysis, are estimated
at $1,701,000, including $301,500 for annual maintenance and replen-

*:- "ishn-ent by non-Fetivral interests. Annual benefits attributed to the
proposed inprovunvnts are estimated at $3,459,000, and the benefit-
cost ratio is 2.0.

10. Recomnvndations of reporting officers. -- The District Engineer
recomnmnendi that the e.xistang cooperative beach erosion control project
at Presque Isle Peninsula, Pennsylvania, be modified generally in
accordance with pla'ns described in his report, subject to certain
ilems of local coopcration. The Division Engineer concurs.

11. Public notice. -- The Division Engineer issued a public notice stating
his recunnmnendatios and affording interested parties an opportunity to
present additional information to the Board. Careful consideration has
been given to the communications received.

3
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SUBJECT: Presque Isle Peninsula, Erie. Pennsylvania

Views and Recommend tions of the Board of Engineers fbr Rivers and Harbors.

12. 'iews. -- The Board of Engineers for Rivers and Harbors concurs
in general in the views and recommendations of the reporting officers
and finds the improvements to be economically justified and the require-
ments of local cooperation appropriate. In reaching its conclusion, the
Board carefully considered the environmental effects of the proposed
improvements, including those discussed in the Preliminary Draft
Environmental Impact Statement dated December 1973, and believes
that the recommended plan will result in no significant adverse environ-
mental imnpact. The Board also considered the effects of the proposed
project on regional development and social well-being, as required
by the Principles and Standards for Planning Water and Related Land
Resources established by the Water Resources Council. The Board

4 believes that the recommended plan will contribute to regional economic
development and improved social well-being.

13. The Board notes that the authorized plan for periodic nourishment
has not proved successful because replenishment materials having the
required gradation cannot be economically obtained from available
sources in the quantities needed to assure beach stabilization. The
Board finds that the proposed partial breakwater plan will minimize
future replenishment needs and will provide the permanent structural
solution desired by local interests. However, the Board notes that
several alternatives are economically feasible and warrant further
consideration during postauthorization studies. The Board believes
that particular attention should be given to the recirculation-sandtrap
alternative because of its high degree of technical reliability. its low
first cost for construction, and its high economic ranking.

14. The Board concurs that an intensive program of technical and
environmental data collection, including a hydraulic model study of
the proposed breakwater system, should be made during postauthor-
ization studies to verify technical designs and to obtain essential eco-
logical information to assure that the improvements are also of sound
environmental design. The Board believes that funds in the amount
of $511, 000. included in the project cost estimate for these post-
authorization studies, are adequate.

15. The Board notes that Federal participation in periodic nourishment
of Presque Isle Peninsula has been extended for a period of at least
5 years by the Water Resources Development Act of 1974. The Board
concurs in the recommendations of the reporting officers that Federal
participation in periodic nourishment be further extended for a period
not to exceed 5 years after project construction to allow for the normal
period of time for the beaches to stabilize and further nourishment needs
to minimize,

4
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SUBJECT: Presque Isle Peninsula, Erie, Pennsylvania

16. The Board further agrees that a postconstruction monitoringpro-
gram should be established to study project effects. The Board believes
that these studies would not only provide valuable information relative
to changes on Presque 111c, which may result from implementation of
the pro.tect, but would also establish operation and maintenance needs,
and would contribute knowledge having widespread application in future
parti.-il breakwatcr system designs elsewhere. The Board believes
that two field surveys per year until the beaches stabilize and one
per year for an additional two years would be adequate to evaluate
system performance and to detect adverse project impacts. The cost
of this monitoring program is estimated at $160,000, and, because
of the widespread applicability of the information to be obtained,
the Board believes that it should be borne by the Federal government.

17. Recommendations. -- Accordingly, the Board recommends that the
existing projiect oiF5each erosion control for Presque Isle Peninsula.
Pennsylvania, authorized by the River and Harbor Acts approved
3 September 1954 and 14 July 1960, as amended, be modified generally
in accordance with the plan of the District Engineer and with such rnod-
ifications thereof as in the discretion of the Chief of Engineers may be
advisable, at an estimated cost to the United States of $14, 857, 000 for
initial construction, and that a postconstruction monitoring program be
established to monitor project effects at a cost currently estimated
to be *$160, 000: Prcvided that, prior to commencement of construction,
non-Federal interests will agree to:

a. Provide without cost to the United States all lands, easements,
and rights-of-way, including suitable borrow and spoil-disposal areas
as determined by the Chief of Engineers, necessary for the construction
of the project;

b. Provide a cash contribution equal to the appropriate percentage
of the final construction cost exclusive of lands, easements, and rights-
of-%%ay, the percentage to be in accordance with existing law and based
on shore ownership and use existing at the time of construction, which
contribution is presently estimated at $6, 346, 000 or 30 percent;

c. Pay 30 percent of annual beach redistribution and replenishment
costs during the preconstruction pcriod and for 5 years after construction,
and 100 percent from that time for the life of the project;

d. Hold -nd save the United States free from damages due to the
construction works;

e. Vaintain and operate all the works, including periodic sand
replenishment and redistribution as needed, after completion in accord-
ance with regulations prescribed by the Secretary of the Army;

5
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SUBJECT: Presque Isle Peninsula. Erie. Pennsylvania

f. Assure continued public ownership or continued public use,
without cost to the United States, of appropriate access and Iaciliti.s,
indluding parking and sanitation, necessary for realizatinn )r ti,( pusblic
benert. upon which Federal participation is bassed, and administer atnd
naintain the beach for continued public use during the life of the proje:t;
and

g. Control water pollution to the extent necessary to safeguard
the health of bathers.

18. The Board further recommends that the cooperative agrecment between
the Federal government and the Commonwealth which provides for Fedt-ral
participation in beach nourishment be extended beyond the 5-year perind
authorized in Section 57 of the 1974 Water Resources Development Act,
Public Law 93-251, to include the preconstruction period at an annual
Federal cost presently estimated at $580. 000 and for a period not to
exceed 5 years after construction, at an annual Federal cost presently
estimated at $193,000.

19. The Board also recommends that the required cash contribution
be paid in a lump sum prior to the start of construction or, as may be
permitted by the Chief of Engineers, in installments prior to the start
of pertinent project units or sections and in accurdance with his con-
struction schedules.

FOR THE BOARD:

/a/D. A. Raymond
D. A. RAYMOND
.1ajor General, USA
Chairman

6
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Col. rZ. ViThon ILAT

U. S *. DILnct nrri

Corp-, of " ill*IcJ*s

Foeot of !7ri -:L dLrL :t
'~"' f~, ~ Yo~rk1:I4207

1: Your File* !o. I -'ED
r nii rtzzua cop-rative

Erosion Conjtrol Project

Dear Colonel fluff:

Arec.it inspection of crosion d2name to the Presque-Isle
beaches, coi~etrcj by G. A. Lynde and F. J. 1)knry of your office and
7. F~. '.y sid R. P. Ad --.i: of this D 'partment, 'Indicates that corre --tire ncs: Should be initizteSi as soon as p~ssible at svvera.
differii sitiu. Specific consideration should be given to serious
crosion divndrift of aach of the roins bctwer Oroin 10o. 3 and Groin
No. )l; a rc :tof thc lirhth, usc- rain; Find erosion of the berm
bankI Oon 13at N~o. 6'.

V~ill yo- r Office PlIJ3Se initiate action to start a planniin.,
pror±*, for L!,,; wcsxy corr,:;ciUe action. I prt-sur.e any ..,ork

A *~cn~~iz..: ~.~i.L- p3LturncJ irfter przvioais project: P.!r~olrei in
the pi-ol-tioni of th--.e beaches in that thi D~spart.'tw of Fore~sts and
Ilaterz '.:ould pt- j vonstr;;ct 'on erawiin,'s atid zp;.eificzti-ons9 adver-
tic& r. &)-,I u.trscts &ft% r approval ;y your office and supervise
constrazti on. 0,;r rresant zZrziet calling for 30Q4 Cwo.nnlaalth
particip.ati-n and "?O,- Fodoral participation in this i'ork, terminates
in 19?1.

In liPht of the long h13tory of batch erosion at Presque-
Isle w- fc-el the pr.ao-crt systcz of protection should to revaluated
to dot;-roina If #,.ore cffective itans of protection can b.e dtvte)opvd.
W-1 ivod l~ke to ),2ve our on~inoc.rz wLtt with yo-ir star' to discuss
pme U which w-e rcAl arc vorthy of conridoration. If you concur
that a rev5r1tLtic'n ;Jt'~y should tie Ilado wo iutli be hippy to cooperatea
in any vay %yo can.
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NCBIED- DC 16 December 1977

SUBJECT: Phase I Study Classification Report for the Beach Erosion
Control Project at Presque Isle Peninsula, Eric, PA.

Division tnginecr, North Central
AT11.': NCD..t-T

1. Enclosed is the Phase I Study Classification Report for the Beach
Erosion Control Project at Presque Isle Peninsula prepared in accord-

ance with EC 1105-2-78, pages A-21 through A-27.

2. Request approval-.of the subject report and authority to proceed
with a Reformiulation Phase I AM& Study.

1 Incl DANIEL D. LUDWIG "

as Colonel, Corps of Engineers
District Engineer
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PNAl. I AID MW CIASSITICAI OW RIPOT

I - PROJECT ATrn IZATIOI DATA

1. Project Authorization Data.

Section 101 of the Vater Resources Development Act of 1976 (Public
Low 587 - 94th Congress), approved 22 October 1976. authorized under-
takIng of the Phase I design uweorandum stage of advanced engineering
and desin of the project for beach erosion control for Presque Isle
Peninsula at Erie, Pennsylvania. The plan of improvemeut provides for
construction of five sections of sogeted, rubblenoud, breakwaters
located offshore from susceptable areas of erosion, and plaeaent of

- sand fill.

2. EnvirorsmaentL Impact Statements Filed with CEO.

a. A Draft EIS for the cooperative beach erosion control project
at Presque Isle Peninsula dated May 1973 was sent to CEO in August 1973;

b. Susmary of Environnental Considerations, 5-Year Nourishment
Project at Presque isle Peninsula on file at the Buffalo District, dated
March 1975;

c. A revised Draft EIS for the cooperative beach erosion control
project at Prasque Isle Peninsula dated December 1973 was sent to CZn
in April 1975;

d. A Final EIS for the cooperative beach erosion control project at
Presque Isle Peninsula dated September 1975 was sent to (2Q in September
1976;

3. Stjotficant Correl a with OCE.

None.

I - STATEMM OF COthrOVERS AL ISSUES AND AREAS OF CONCUM

There are several alternatives that can provide a practicable and eco-
nomical solution to the erosion problem. These alternatives Include a
full breakwater sebms, a partial breakwater schea, annual noariabimnt,
a &rot plan, a sand recirculation scheme, ad a sandtrap-recirculation
oche. Coment sheets were attached to the 2 Jum 1972 public meeting
tuvitation and rating sheets were banded mat during the smting. Public
opinion ws Ove belmay (98 pereent) in faver of some sort of project

Ixh i l,) t IE-7 (onL I iiied)
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wit Mi ty porcant ef those respoediag to these shets preferring assi
type of partial breakwater. sEac alternative ham ertain advantages m
disadvantages an public opinion say very as to which alternative wil
provid, the bost long term solution to the erosion problem. lowevsr,
there are so kmaw coetrwverslal issues or areas of concern aog the
&moeral public and State and local governmental agees.

III - CLASSIMACTIN OF ?HL&E I STUDY ANID DISCMSIOF OF
OWHLET1OtI-TI) OBJECTIVE

1. Clasif iction of Phase I Sd.

The Buffalo District's original Intentions were to prepare a brief
Phase I CGS( vhicth would reaffirm the findings of the Review Report.
Howver, the Board of Engineer* for Rivers and Karbors has noted that
several of the alternatives preoeoted In the Review Report are econam-
Ically feasible and warrant further consideration during postasatbor-
isatian studies; therefore, the District's Stage I planning recommendation
is for a reformulation study.

The sagamtod offsahore breakwater appears to be the beest alternative,
hoever, the SERF has noted that particular attent ion should be given
to the recircudatiou-sandtrap, alternative because of Its high degree of
technical reliability, Its low first cost for conistruction, and Its higb
economic ranking. Is the Phsae I GMt, -n in-depth analysis of the seg-
mated off shore breakwater and reeirculation-smAntrap alternatives and
only a brief mntioning of the other feasible alternatives 'whicb were
discussed Is the Review Report will be presented.

2. Discussion of Comletion-Time Objectiva.

The Water Resources Develaomsat Act of 1976 authorized only the
Phase I CON stage for the Presque Tole project, therefore, two schedules
which reflect alternative courses of action that can be followed have
be.. prepared. The first schedule, Sedule A (see Exhibit 1).* assues
that the Phase I MM will go to Congress for approval and fundimp. This
schedule bas a definite Imp'act on the date for completion, of costrue-
ties ot the project since there is a 28 muth period betvae the sub-
mision, of the f inal Phase I GM( to UCD ad istiatim of Phase 11 study
effort. Schedule A is aIs based on XWD guidance that funding for the
Laitiation of the phase It work effort can be Included In the District's
budget request which is prepared (April-June 1981) prior to passage of
the Olbous 311.1 (Sep temer-ovember 1981) and Appropriations bill. (May-
Jose 1981) by Cougres. The second schedule, Schedule B (see also
Exibit 1), * as that the Obif of Engineers will determine that
Phase I OEM( is witboist sub statial controversy adIs In accordance with
the coseditions of the project euthorized by Coegress, thereby allowing
the Secretary of the Aim, to approve Wat Iatise of the Phase I study

2
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effort with funds that are available at that time. This option is pro-
vided ftc by Paragraph 12.1.(1). of U 105-2-30 (draft).

For schadWin purposes Schedule A wil be imlomentod. owe-aer, if the
Chief of ngiasers smakas am affirmative finding that the Phas& T GDM is
mot cootroversial and the project is in accord with the conditions of
authorisation, thereby permitting a favorable decision to approve initi-
atlon of Phase Ii GM, a witeb to Schedule 3 can be ade and ave about
one year. It appears very unlikely that the Chief would make such a
finding until he bha the opportunity to review the Phase I GM. That
opportunity vii cam in the summer of 1980 (the two schedules are iden-
tical through ubattal of Final Phase I tn June 1980). In any event,
the Chief of .ngineere wili have four options from which to choose that
wiil have an impact upoen the schedule for completlon of the project.
Thsae options are as follows:

4 a. Option l: The Chief makes a favorable decision to initiate
A the Phasa 11 r after reviewing the final Phase I GM and the Secretary

of the Army approves nittation of the ?Moe 11 study. At that point,
there vould still be time to budget for Phase II work In the PY 1982
budget. This option ia presented a Schedule 1 on Exhibit 1.

b. Option 2: The Chief makes a favorable decision to Initiate the
Phase IT G at an early date without reviewing the Phaae I CM (possible
in the POS stage) and the Secretary of the Army approves initiation of
the Phase 11 study. This vould allow budgeting for Thase 1I initiation
In 7Y 1981 and thereby shorten SeW dule I by about six months.

c. Option 3s The Chief sakes a favorable decision to Initiate the
Phase 11 GM( after revieving the final Phase I GW. and the Secretary of
the Army approves Initiation of the Phase It study and transfer@ funds
whicb might be available is the Corpswde A&D program to the Presque
Isle project. This option will shorten Schedule 3 by at least six
mnthe.

d. Option 4. The Chief makes an unfavorable decision to approvs
initiation of the Phase I CM thereby making YT 1983 the earliest for
budgeting for Phase 1I work (Schedule A on xhibit 1) beause the budget
process would them have to follow Cooureesional authorization for cor-
structies.

IT - a WMTICIS

Since the Board of bagineere for Rivers and Rarbors noted that several
of the alternatives presented in the loview Report warrant further con-
sideratin, reformalation Ls considered necesary. It La recomended
that this Study Classification Report be approved for use as a basis
for pFrfo a a reformlat ice type Phase I AflD Study iavetiption.

3
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HRUIO PAGZ BLaL-,Or FlZMW

XCTMD-T (10 Dec 77) 1st Ind
SUI;JECr: Phase I Study C]a;sification Ieport for the II,:ci Iros1on

Control ProjecL at Presque Isle Pcnin.; la, Eric, P/

DA, North Central Division, Corps of Engineers, 536 South Clark Street,

Chicago, Illinois 60605

TO: District-Engineer, Buffalo F F 11772

Approval is given to undertake a reformulation type of study for the
subject project.

FOR THE DIVISION ENGINEER:

Ine / JERRV . SMITH
a ' Colo'nel, Corps of Engineers

Deputy Division Engineer

Copy furnished:
DAEN-CWv-C

4 -

2
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DEPARTMENT OF THE ARMY
BUFFALO DISTRICT.CORPS OF ENGINEEU1S

1776 NIAGARA STREET
BUFFALO, NEW YORK 14207

NCBED-DC 31 October 1979

Mr. Clifford L. Jones, Secretary
Pennsylvania Department of Environmental Resources

* P.O. Box 2063
Harrisburg, Pennsylvania 17120

'I Dear Mr. Jones:

The purpose of this letter is to solicit the Commonwealth of Pennsylvania's
views on the financial contribution required under the President's proposed
revised cost-sharing policy. Such views should indicate the Commonwealth's
understanding that a firm, binding commitment on the estimated contribution
toward the first costs of construction of the "permanent" project at
Presque Isle Peninsula will be required subsequent to Congressional author-
ization as a basis for the Corps to initiate construction.

The President, In his June ,1978 water policy message to Congress, proposed
several changes in cost-sharing for water resource projects to allow
States to participate more actively in project implementation decisions.
These changes include a cash contribution from benefiting States of 5
percent of construction (first) costs associated vith non-vendible outputs
and 10 percent of costs associated with vendible outputs. "Vendible outputs"
as defined in the President's message and further modified in recent drafts
of the Administration's proposed cost-sharing legislation shall include
only municipal and industrial water,supply; agricultural water supply;
and hydroelectric power.

Application of this policy to the "permanent" Presque Isle Peninsula beach
erosion control project requires an additional cash contribution from the
Commonwealth of Pennsylvania of an estimated $1,600,000 (5 percent of
$31,900,000 total estimated first costs of construction assigned to non-
vendible project purposes, based on October 1979 price levels). This
contribution is in addition to other items of local cooperation usually
required for sh~ore protection projects including cost participation based
on shore ownership and use. The total non-Federal cost would be $11,200,000
or 35 percent.

Exhibit E-9
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NCBED-DC
Mr. Clifford L. Jones

Section 101(a) of the 1976 Water Resources Development Act authorized
only the Phase I design memorandum stage of advanced engineering and
design of the project for beach erosion control at Presque Isle Peninsula.
Therefore, the recommsendation which will be made in the Phase I GDM must
go back to Congress to obtain authorization to proceed with the detailed
design and construction. Because this Phase I GDH must go back to
Congress for authorization to construct, the Presque Isle "permanent"
project is subject to the President's proposed cost-sharing legislation.

Enclosed is a copy of your letter dated 23 August 1979 in which you re-
iterated your department's comitment to act as the sponsor for the
permanent beach erosion control project on behalf of the Commonwealth
of Pennsylvania and your intent to meet the terms required for local
cooperation.

I am required, at this stage of planning, to obtain the views of Comm~onwealth
of Pennsylvania about its intent to cooperate in the development, con-
struction, and maintenance of the future "permanent" project at Presque
Isle Peninsula if the President's proposed cost-sharing policy becomes
law. I want to emphasize that your views at this stage of preauthorization
are not binding and do not obligate future legislatures. This proposed
cost-sharing policy would be applicable to the initial construction costs.
The costs for periodic nourishment is exempt from the increase in cost-
sharing and would remain at the 70/30 percent Federal/non-Federal cost-
sharing requirements.

If you have any questions concerning the matters presented herein, please
feel free to contact me or my staff.

Sincerely yours,

Inc 1 GEORGE P. JOHNSON
as stated Colonel, Corps of Engineers

District Engineer

2
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f.. 0 1w.wALTHFPENNSV.

DFPAR*TMENT OF ENVIRONMENTAL RESOURCES
POST orricz sox 2063

HARRISBVRG, P NSYLVANIA 171" In reply refer to

RM-R

717-787-2814 December 13, 1979 R 25:1

Colonel George P. Johlnson
D1t.4rict Engineer
Buffalo District - Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Dear Colonel Johnson:

This is in reply to your letter of October 31, 1979, regarding the

"I Conmonwea]lh's support for, and financial contribution to, the "permanent"
Prpsque Isle P-nInsula beah erosion control project.

As you are aware, this Denartment has repeatedly expressed its

continuing commitm-nt to completion of the Presque Isle project. That

commitment has, further, been demonstrated by continuing year-by-year
fuinding of Pennsylvania's portion of costs for the "temporary" Presque
Isle project while awaiting authorization and completion of the permanent

beach crosion control program.

The Commi inwealth rniains committed to this effort. This commitment
includes the undvrstanding that, subsequent to Congressional authorization
of the "permanent" project, the Commonwealth will be required to enter

into a firm and binding agreement to finance a significant portion of the
project, In accordance with the statutory provisions governing cost-sharing

then in effect and applicable to this project.

While we. nderstand the Administration's proposed cost-sharing
arrangements, if 'iiacte'd by Congress, may be applied to this project, I

shotild not, that tour ',xpr,.sed support for the Presque Isle project should
not be .oristr.d as implying support for the proposed cost-sharing legis-
lation. We believe that the Administration's proposal for an additional
five percent "up-front" contribution bv States does not serve the intended

purpose of providing the States with increased decision-making responsibility,
and only re.ialts In placing increased financial burdens on States. This
Is especially true in the case of beech erosion control projects, such as

l'resque Isle, where States are already required to finance 30 percent of

proj..(' e,,sts and provide all necessary lands, rights of way. and easements.

EXHIBIT E1O
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Colonel George P. Johnson -2- December 13, 1979

In conclusion, this letter confirms that the Department of
F.vironmental Resources remains committed to act as a sponsor for the
permanent beach erosion control project on behalf of the Commonwealth of
Pennsylvania. We intend to meet, if at all possible, the terms required
for local cooperation and cost-sharing established by existing law or
hereafter enacted by Congress.

CLIFFORD L. JONES

3
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O IowgALTH OF PENNgy ,

DEPARTMENT OF ENVIRONMENTAL RESOURCES

1% umlby "ANNISDURS. P60MVLVANIA ,I In reply refer to
RM

June 4, 1975 F25:l

Lt. Gen. W. C. Gribble, Jr.
Chief of Engineers
Office of the Chief of Engineers

* . Department of the. Army
*Washington, DC 20314

Dear General Gribble:
Reference is made to your letter of April 1, 1975, and

A my reply of April 8, 1975, in which I suggested that the
project report and draft environmental statement on Presque
Islc Peninsula, Erie, Pennsylvania, be resubmitted to the
State Clearing House for final review. This matter has
been reconsidered and in the interest of avoiding any
possible delay in your submittal of these reports to the

*Secretary of the Army, we have decided to coordinate this
matter with the Commonwealth agencies responsible for Fish
and Wildlife. Therefore, please disregard my letter of
April 8, 1975.

The Department previously reviewed the report on Presque
Isle Peninsula and our comments were sent to Colonel Bernard
C. Hughes, District Engineer, Buffalo District, in a letter
dated July 24, 1974, which is Exhibit E-5 in the report. You
will note that the letter indicates our willingness to sponsor
the oroject, however, we object to the 5-year cutoff date for
Federal participation in beach nourishment.

Generally, we concur with the recommendations of the Board
of Engineers for Rivers and Harbors. We understand that the
Corps will determine suitable borrow areas within Lake Erie
from which the necessary supply of sand can be dredged. The
Commonwealth will share the cost of these activities at the
rate of 30%.

When this project was proposed in 1960, it was not expected
to continue as a major undertaking. It has, however, been a
major problem each year and for this reason we feel that the
recommended 5-year cutoff date for Federal participation should

Exhibit E-11



* be extended to a more realistic time period. We have no
assurance that the present proposed plan will bring about
the stabilization desired. Until the beach erosion has
stabilized, it would seem proper to provide the Chief of
Engineers with the authorization necessary to commit further
Federal resources to achieve satisfactory results. When a
stabilized condition has been verified over a reasonable
period of years, the Commonwealth would then be willing to
assume the full responsibility for periodic sand replenish-
ment and redistribution as needed.

with regard to the draft environmental statement, we
have reviewed your responses to our previous comments and
find them to be satisfactory.

We have contacted the Pennsylvania Fish Commission and
the Pennsylvania Game Commission regarding these reports
and we were advised that they have no objections or comments
to offer on this project.

The Commonwealth strongly supports the cooperative beach
- - -~ erosion project at Presque Isle Peninsula and-urges that the

report be transmitted to Congress for approval at the earliest
possible date.

S4a7cerel y

MAURICE K. GODDARD,~

Exhibit E-11 (continued)
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CORPS OF ENGINEERS

1776 NIAGARA STREET BUFFALO, N.Y. 14207 BUFFALO DISTRICT

COLONEL DANIEL D. LUDWIG Ronald B. Hoskins
Di strict Engineer AC716 $76-5454

BUFFALO, NEW YORK, October 19, 1977: The Buffalo District. of the US Army

Corps of Engineers has begun work on a report which will recommend a plan to

prevent the loss of beach sand at Presque Isle State Park. The recommended

plan, which will probably involve some form of offshore breakwater, should

eliminate the need for the beach nourishment projects that have been done at

the Park almost every year since 1960. The report should be completed in the

stummer of 1980.

* The 1976 Water Resources Development Act authorized the report, which

will be sent back to Congress when It is completed. The plan recommended in

the report must receive congressional approval for design and construction and

funds must be appropriated before construction could begin.

Several alternative plans, outlined in a survey report in 1973, will be

investigated. In addition, experimental breakwater segments may be constructed

off the shore of Presque Isle next summer. They would be monitored for two

years and piovide data for the 1980 report.
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DEPARTMENT OF THE ARMY
COASTAL rNGINrCRING CSCARCH CENTER

$KINGMAN OUILOING

FORT DELVOIR. VIRGINIA azos

CEREN-CD 3 April 1978

SUBJECT: Plan of Study: Beach Erosion Control Project, Presque Isle, Pa.

'District Engineer

U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, New York 14207

1. Review of the subject plan of study has been completed. This report
is concerned only with general concepts so in like manner, our comments
are also general.

2. The proposed plan on Plate I will probably be successful but an
attempt should be made to minimize the number of detached breakwaters
during the final design. A few long structures should be more effective
as littoral barriers than more numerous short ones. Also, since settle-
vient problems most often occur at the structure heads, having fever
structures is advanLageous. The experimental breakwaters at Beach 10
should yield useful information concerning the optimum spacing, offshore

* ,distance and breakwater length.

3. The fill breakwater concept on Plate 4 may be viable from an
engineering viewpoint, but it may not be the best solution when the
high recreational and historic value of this park is considered. Struc-

- tural solutions at this site should be as unobtrusive as possible.

4. The historical evidence indicates that groins, as shown on Plate 5,
have not been totally effective at this site. When choosinR the final
protpction plan, the District sould consider thnt an initial favorable
reaction to offshore breakwaters may give wn:, to diesatiqrnction as the
m4morle5. of ilI(, eroqion problems fade. The exporience gained from the
prototype test at Beach 30 and from the Lakeview Park breakwaters may
Indicate whether the public will accept this type of shore protection
at a heavily used recreational beach.
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CF.RF.N-CD I April 1978
SUBJECT: Plan of Study: Reach Erosion ConLrol Proj ct, ?re-que 7a1c, Pa.

5. A non-structural or minimum structural alternative such as the
recirculation and sandtrap concepts of Plates 6 and 7 would seem to led
themselves most readily to the present uses of this park.

1 Incl /ON .11 COC'SINS
vd Colonel, Corps of Enineers

IConnender and Director

A

EXHIBIT F-3 (continued)
2



8N ISLPLY *ILUa TO

- United States Department of the Interior 1780.14 (930)

BUREAU OF LAND MANAGEMENT

EASTERN STATES OFFICE
7981 Eastern Avenue

Silver Spring. Maryland 20910

APR 7 1978

Mr. Daniel D. Ludwig, P.E.
District Engineer, Buffalo District
Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

* IDear Mr. Ludwig:

We have no commaents to offer on the study plan for the Cooperative
Reach Erosion Control Project at Presque Isle Peninsula, Erie,

P.-nt'isylvania. The Bureau of Land Management has no surface or sub-

surface mineral ownership responsibilities on or near the Presque
Isle Peninsula.

Thank :ou for the opportunity to comment on this planning document.

Sincerely yours,

Director
Eastern States

EXHIBIT F-4
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ON1 WATH orPENNSL

DEPARTMENT OF ENVIRONMENTAL RESOURCES In reply refer to
r a *6, ESURCS.-R

,mOI~ ,Z~iVV $f *ile R 25:1

April 10, 1978

Colonel Daniel D. Ludwig
District Engineer
Buffalo District - Corps of Engineers

1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Ludwig:

Vv hav, reviewed the Draft Plan of Study for accomrlishing the

* Phase I design memorandum stage of advanced engineering and design for the

couperative beach erosion control project at Presque Isle Peninsula in Erie,
* i Pennsylvania and present comments and suggestions on the specific sections

as noted below:

Page 2, Section 2.b. - The 30% nonfederal cash contribution for

construction cost is now noted to be $8,800,000 compared with
* $6,346,300 in 1974 cost, a 38% increase in the nonfederal contribution

from the 1974 estimate.

Page 6, Section 7 - The last part of this section should be
removed or rewritten to acknowledge Secretary Goddard's March 7, 1978

letter to Colonel Ludwig again expressing the Commonwealth of
Pennsylvania's intention to act as the sponsor for a "permanent" beach
erosion control project at Presque Isle. A copy of the letter could
be included in the Appendix.

Page 7, Spction 8 - According to this section all sandfill for

beach rpplnishment operations ore to be purchased from commercial
suppliers. Since a natural source of sand must be found before it

can be dug or dredged by either a commercial supplier or a public
apency, we believe it would be very advantageous for the Corps during

Phase I studies to undertake a comprehensive investigation for sand

borrow areas. We would particularly like to see the investigation
concentrate on offshore sources that could be utilized by the Corps'
hopper dredge, Markham.

Page 7, Section 10 - The Pennsylvania Department of Environmental

Resources is opposed to the recirculation sandtrap alternative for use
at Presque Isle State Park. This alternative would adversely effect
the natural environment enjoyed by the many visitors to Presque Isle.

EXRIBIT F-5



Colonel Daniel D. Ludwig -2- April 10, 1978

Noise would be increased in the vicinity of the pipe line, booster
stations and particularly around the dredge. We understand that the
pipe line must be above ground so it can be rotated to increase its
service life. Since the pipe line would not be buried, it would
become a physical and visual obstruction. If the pipe line were
buried. the invert would wear through due to the abrasive action of
the moving sand and water. The noise plus the physical and visual
obstruction of the pipe will greatly deteriorate the natural aspects
of Presque Isle.

There were a few printing errors that should be corrected before
final printing.

Page i, Plate N4o. 4~ - Comcept (should be concept).

Page 8, Section 13 - During.., coat (should be cost estimate).

Page A-7, Se~ction 32 - The end of the tenth line, bset (should
be blest).

Sincerely yours,

C. H. McConnell, Deputy Secretary
Resources Management

EXHIBIT F-5 (continued)
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brm. ft. J 6507

April 11, 1978

Col. Daniel D. Ludwig
Buffalo District@ Corps of Engineers
1776 Niagara St.
Buffalo, N.Y. 14207

Dear Col. Ludwig:

Your immediate response to our letter con-
cerning the prototype breakwalls at Presque Isle
is appreciated. The "Phase I Plan of Study..."
will be placed on file along with your personal
ancwers te our questions.

The attached newspaper copy from the Erie
Times brought to our attention the fact that the
r-'Fculaton-sandtrap method of erosion control
at Presque Isle is also now being considered.
This concept, according to your 1975 EIS spells
the complete and permanent loss of Gull Point*
We are firmly opposed to this replenishment method
and urge that no further consideration of it be
made.

As the prototype breakwalls are being built
and after their completion, we will be closely
watching Gull Point for changes, especially in
refard to nesting and migrating birds. We sincere-
ly hope that the breakwalls will be successful
with no adverse ecological effects.

Very truly yours,

Jean Stull
R.D. 2, Benson Rd.
Waterford, Pa. .16441
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DEPARTMENT OF TRANSPORTATION Adsnft

UNITED STATES COAST GUARD "s O" m~ 'st~
1240 CAgg ft L
Clvead.Oaw 441"
Phone (216) 522-3919

*Froma: Coumander, Ninth Coast Guard District20AR17
7b: Commrandant (-E-/3

*Subj: Plan of Study, Presque Isle Peninsula POS Erie, Erie City, Pennsylvania

-~~~~~a (G-wEP-7/73 1:: 26476/7.b.424 ~ 4f2331 ~
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United States Department of the Interior
N4ATIONAL PARK SERVICE
WASHINGTON. D.C 204

M O L m u s = V D A P R 2 1L7619 (460)

Colonel Daniel D. Ludwig
District Engineer
D epartment of the Army
Buffalo District, Corps of Engineers
1776 Niagara Street
Suff alo, New York 14207

Dear Colonel Ludwig:

We have reviewed your proposed plan of study for an erosion controlproject at Presque Isle, Pennsylvania and have the following suggestions:

Any structural solution for controlling the eastward migration of the
Presque Isle sandspit will have effects on the area's significant
terrestrial and aquatic ecological communities that are at once adapted
to and dependent upon continual change in this dynamic physfographic
system. We endorse the Corps' proposal to conduct studies of plant
succession, avian ecology, and aquatic habitat values to provide
information for use in evaluating the impacts of design alternatives.
However, we believe that the primary emphasis of these studies should be
on determining the relationship between ecosystem functions and the
geological processes responsible for the continuing evolution of the
sandspit. Changes in ecological conditions associated with previous
human manipulation of natural shoreline processes should be thoroughly
documented to the extent possible to help provide a sound basis for
1 redicting future effects. In addition, we believe that studies should
be conducted to fully characterize the sediment budget for the area, as
well as the relative Importance of various shoreline processes (aeolian
transport, inlet formation, overwash, etc.) in the natural migration and
evolution of the system. This information is prerequisite to a
scientifically supportable assessment of the impacts of any project that
will alter the rate, magnitude, or intensity of these processes.

We are encouraged to note that text frequently places quotation marks
around the word "permanent" when referring to the effectiveness of the
project in controlling shoreline migration in the long term. We believe
that every effort should be made to determine the effective life of the
project and what is likely to be required to control further sandspit
migration after that lifespan has elapsed. Further, we believe that
particular attention should be given to the Impact the project may have
on land use trends, both on the sandspit and on the mainland. If the

EXHIBIT F-8



Implementation of the project were to proote development based on the
assumption that the sandspit has been permanently stabilized, the economic,
social, and ecological disruption could be highly significant in the
event this assumption were proven incorrect at some future time. While
there may be no reasonable alternative to an erosion control project in
this area, we believe that it is incumbent upon the Corps to make known
the full extent of long-term risks associated with the project so that
the State and local governments can plan effectively to deal with them.

Sincerely yours,

Aw Ar C irector

1

1.4
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GANNON COLLEGE
PERRY SQUARE

ERIE. PENNSYLVANIA 6SOI

TIRE LI MARY April 21, 1978

UJ. S. Army Corps of Engineers
2776 Niagara Street
3uffalo, Bnev York 14207

Gentlemen:

A recent news story in the Erie Daily Times mentioned a plan

of study for the proposed 30-million-dollar permanent errosion project

at Presque Isle.

Students at Cannon Co2lege often request information concerning

the peninsula. W ould it be possible for us to receive a copy of this

study? We would appreciate, too, beine placed on a mailing list to

receive other publications referring to the peninsula and the Erie

harbor.

Sircerely yours,

(Mrs.) Grace A. Davies

Acquisitions Librarian

GAD/ik

EXHIBIT F-9



V0ileb, Ohio

APVil 28, 1978

Dear Sire:

ou library did not receive a draft about preanut
7sle as 6 recent neexnane article stuted. 7pven
thou. tte desdline hism pussed-sond Its oulte Isae
time yet before sawer 1980, r would be zleased to
receive a eoy of tUe ,lan, for T.ch I enclose a
sta~med, addressed envoloe.

3Many In our area bre&tly enjoy Prescue isle and
feel fortunate 1o tmvc suet ar, unloue* 2lbcO to visit.
We s:e eaddaied ebout the nart few years' damaie
and erosion Ikere.

I wli you &real Fuccess.

-t 1ppreCiat 11617,

|(s. Steve Spencer)
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UNITED STATES
DEPARTMENT OF THE INTERIOR

,FISH AND WILDLIFE SERVICE
-! 112 West Toster Avenue

State College, Pa 16801

June 27, 1978

Colonel Daniel L. Ludwig
Buffalo Corps of Engineers
1776 Niagara Street
Buffalo, NY 14207

1.e: 1 each erosion corntrol at Presque Isle, Erie County, Pennsylvania

Dear Colonel Ludwig:

These are our comments on the draft Plan of Study for the Phase I GDM
stare, dated April 1978.

Environmental data ;o be gathered during Phase I are mentioned in
paragraphs 74f(i), (ii) and (iii). Item (i), plant succession at Gull
Point and item (ii), use of Presque Isle by birds, already seem fairly

*well unde. stood, as evidenced by the discussion in Appendix A. Therefore,
we question the need for additional investigation of these subjects.

The fish !auna o- the lake shore is well known (see our January 18, 1977
flannin E aid letter on the proposed harbor development at Elk Creek).
We can safely assume that near-shore shallows are used for feeding by
most resident fishes and for spawning by many, including alewife, trout-
perch, carp, shiners and smallImouth bass. Furthermore, it can be
predicted that if the five authorized rubblemound breakwaters are
cons ructed they will increase diversity of near-shore fishery habitat
and will attract forage and game fishes. In these circumstances, the
need for a detailed aquatic survey (item Iii) also is debatable.

We su&pgps that pairwgaph 9 on page 7 would be more logically placed
oni pale ! immediately following the heading, 11-STATEMEIM OF CONTROVERSIAL
P 5.U A!, AELA', OF COUCERN.

Sincerely yours,

w Charles J. Kulp
Tield Supervisor
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YOU ARE INVITED TO A

*PUBLIC MEETING'
ON THE

PRESQUE ISLE PENINSULA
COOPERATIVE BEACH EROSION

CONTROL STUDY

TECHNICAL MEMORIAL HIGH SCHOOL AUDITORIUMWHERE3325 CHERRY STREET
W HEREERIE, PENNSYLVANIA

(See map on reverse side)

W HYTHE CORPS OF ENGINEERS RECENTLY INITIATED A STUDY FOR THEW HY PHASE I GENERAL DESIGN MEMORANDUM ON THE FEASIBILITY OF
CONSTRUCTING A BEACH EROSION CONTROL PROJECT ON LAKE ERIE
AT PRESQUE ISLE STATE PARK... AT THIS MEETING, THE CORPS
WILL PRESENT INFORMATION ON OUR STUDY PROCESS AND STUDY
PLANS FOR YOUR REVIEW AND COMMENTS.

Please tell other interested FOR ADDITIONAL INFORMATION
people about this meeting ... Contact:

Thei atendnce nd ommntsBUFFALO DISTRICT
Thei atendace nd cmmets U.S.Army Corps of Engineers

are encouraged and vital to a 1776 Niagara Street
GOOD PUBLIC INVOLVEMENT PROGRAM. Buffalo, N.Y. 114207

716-876-54.54 ext. 2227
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DEPARTMENT OF THE ARMY

BUFFALO DISTRICT,CORPS OF ENGINEERS

* i 1776 NIAGARA STREET0 BUFFALO. NEW YORK 114207

Dear Participant:

The enclosed information packet on the Cooperative Beach Erosion
Control Project at Presque Isle Peninsula in Erie, PA, is provided
for your review. It describes the plan formulated in our previous
study and Informs~ you of the present status of the project prior to
the public meeting at Technical Memorial High Schoolon 30 May 1978.
Your attendance and participation at the public meeting is encouraged

* since it will assist the Corps in developing a plan that will satisfy
* the needs of the public.

-1

Sincerely yours,

I D c DANIEL D). LUDWcpt

as stated Colonel, Corps of E gineers
District Engineer

EXHIBIT F-13
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PRE SQUE ISLE

COOPERATIVE BEACH EROSION

CONTROL PROJECT
AN INFORMATION PACKET

SUMMARIZING ALTERNATIVES TO BE
INVESTIGATED DURING PHASE I DESIGN

PREPARED BY:

US ARMY CORPS OF ENGINEERS
BUFFALO DISTRICT

BUFFALO, NEW YORK 14207

MAY 1978
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NOTES AND AGENDA

Public Meeting on Cooperative Beach Erosion Control Study

Presque Isle Peninsula

30 May 1978 - Erie, PA

1. NOTES:

a. Notice of Public Meeting. Notice of this meeting was issued
previously.

b. Rei tration Card. You will be given a registration card at
the meeting. Please give your completed registration card to any
meeting official. These cards become part of the meeting record.
Make sure you indicate whether you wish to make a statement.

c. Statements. Written statements are preferred for sake of
accuracy, but oral statements may be made. Written statements need
not be read; they become part of the official record whether or not
read aloud. Prepared staitements may be submitted to any meeting
official.

d. eeting Proceedin&. You may record the proceedings of the
meeting if you wish; however, a professional stenographer will record
the proceedings, and transcripts of this record will be available at
cost from the District Engineer, U.S. Army Engineer District,

Buffalo, 1776 Niagara Street, Buffalo, NY 14207.

2. AGENDA:

a. 7:30pm. Oeninj Remarks. Introductions, and Corps
Presentation: Colonel Daniel D. Ludwig, District Engineer, U.S.
Army Engineer District, Buffalo.

b. Presentation of Views. (Each group will have an opportunity

to speak in the order listed).

(1) Members of Congress (or their Representatives)
(2) Representatives of the Governor
(3) Members of State Legislature
(4) Representatives of Civic and Environmental Organizations

(5) Representatives of Federal Agencies
(6) Representatives of State Agencies
(7) County ofricials
(8) City Officials
(9) Interested Individuals

c. ClosLnj Comments. Colonel Daniel D. Ludwig

EXHIBIT F-13 (continued)
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AREA DESCRIPTION
Presque Isle Peninsula is located in the city of Erie, PA, on the
south shore of Lake Erie, about 78 miles southwest of Buffalo, NY,
and about 102 miles northeast of Cleveland, OH.

The peninsula is a compound recurved sand-spit projecting lakeward In
a generally northeasterly direction from its narrow connection with

4 the mainland shore. The large bay between the peninsula and mainland
provides a spacious harbor, the easterly part of which has been
improved for deep-draft navigation by the Federal government under

A the navigation project for Erie Harbor.

Presque Isle Peninsula provides valuable protection to this harbor.
Practically, the entire peninsula, which contains about 3,200 acres,
is owned by the Commonwealth of Pennsylvania and Is developed as a
park. Presque Isle State Park is a popular recreational area and
provides facilities for bathing, boating, hiking, fishing, bird
watching, picnicking and other recreational opportunities.

The peninsula has a lakeward perimeter of about nine miles. The
length of the peninsula from Its mainland root to Its distal end
where it turns sharply shoreward is about 6-1/4 miles. The shore has
been segmented Into eleven bathing beaches by the Pennsylvania State
Park Service.

HISTORY OF PROTECTION
The Cooperative Reach Erosion Control Project at Presque Isle
Peninsula was originally authorized by the 1954 River and MarNe.r Act.
The project provided for construction of a seawall, bulkheae, and a
groin system along the neck of the peninsula, removal of a portion of
the lighthouse jetty and the bulkhead easterly thereof, the restora-
tion of beaches on the lakeward perimeter of the peninsula by place-
ment of sand fill, and Federal participation in the cost equivalent

F.X1IT P-13 (continued)
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to one-third of the total first cost. This original project wa
completed during 1955 and 1956 at a total cost of $2,450,000.

Since that tine, the project has proven to be Inadequate in
controlling erosion and stabilizing and improving the beaches along
the peninsula. To protect the structures and park facilities, a
modification to the original project was enacted under the 1960 River
and Harbor Act. This modification authorized Federal participation
In beach nourishment to the extent of seventy percent of the total
cost for a period of ten years following the first major replenish-
ment operation., The authorization under the 1960 Act expired in 1971
with $2,1R0,000 spent to replenish the beaches.

The beaches along the neck of the peninsula became so depleted in
1972, however, that an emergency program to place sand on them was
Initiated in February 1973. Subsequently, the Water Resources
Development Act of 1974 reinstated and extended Federal participation
in sand replenishment for a period of five years in accordance with
the terms of the 1960 Act. Three phases of this five year program
have been completed at a cost of $3,290,000 and the fourth phase is
now underway and will be completed at a cost of $1,070,000.

The costs for placing sand on the beaches are rising each year and
nourishment is an Increasingly expensive means of controlling beach

erosion. To date, $7,920,000 ($4,450,000 Federal and $3,470,000I
Commonwealth of Pennsylvania) have been spent under the authorities
for the Cooperative Reach Erosion Control Project to control erosion
and maintain the recreational beaches. These protection and main-
tenance features have included placement of approximately Q,200.000
tons of sand on the beaches.

PRESENT PLANS FOR EROSION CONTROL
Since completion of the orgia.. W Iach LrosunLa(ontrol
Project In 1955-1956, sand replenishment requirements authorized by
the 1960 River and Harbor Act and extended by the 1974 Water
Resources Development Act have far exceeded the estimated require-
ments. Further, as these replenishment measures were not a complete
molution to the erosion problems, the Commonwealth of Pennsylvania
expressed a desire that sand replenishment as a method of protection
against beach erosion at Presque Isle be reevaluated to determine If
a more effective means of protection could be developed.

The Corps of Engineers was authorized in 197 to make a complete
restudy of the Presque Isle Cooperative Beach Erosion Control Project
In order to develop a more effective and permanent solution to the
erosion problem. A final Review Report was prepared by the Corps'

EXHIBIT F-13 (continued)
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Buffalo District in 1974 and submitted to Congress. That report pre-
sents the results of investigations of alternatives which would pro-
vide a long-term solution to the erosion problem that exists on the
peninsula. The recommendation of that report was for construction of
segmented, offshore breakwaters and placement of sand fill as shown
on Plate t. This is also the plan of improvement which Congress
authorized for the Phase I nesign Memorandum stage of advanced engi-
neering and design by the 1976 Water Resources Development Act and is
presently being undertaken.

The Water Resources Development Act of 1976 also extended Federal
participation in the cost for sand replenishment at the expiration of
the authorization provided in Section 57 of the Water Resources

Development Act of 1974.

* PURPOSE OF PHASE 1 GENERAL DESIGN
Federal funds to initiate the Pha:;e I GDM study for the beach erosion

"* control project at Presque Isle Peninsula were provided the Buffalo
District of the Corps In October 1977. The basic purpose of the

4Phase I GDM study is to develop a plan of improvement which is tech-
nically sound, environmentally acceptable, and economically feasible

* I for preserving the beaches along Presque Isle Peninsula.

The Board of Engineers for Rivers and Harbors (BERH) has noted that
several of the alternatives presented in the Review Report prepared
by Buffalo District 1; 1974 are e,.onomically feasible and warrant
further consideration during posL-authorization studies. Therefore,
the Phase I GDM study will conss,, of an analysis of the following
alternatives: the partial breakwater scheme shown on Plate I and
possible variations of this scheme, a full breakwater scheme (Plate
2), a groin plan (Plate 3), a sand recirculation scheme (Plate 4), a
sandtrap-recirculation scheme (Plate 5), annual nourishment, and "no
action" approach. Public response and suggestions will be solicited
throughout the Phase I study. Public acceptance of each alternative
will be determined and a plan will be selected in consideration of
public concern and comments.

LOCAL COOPERATION
ie Commonwealth of Pennsylvania, through the DepartMeu oL
Environmental Resourees, has stated it will act as the local sponsor
for the "permanent" beach erosion co itrol project and provided a
lettee ,lated 7 March 197R ;titinq intent to meet the terms required
for local cooperation in a Local Assurance Agreement. In order for a.
beach eroston control project to be constructed at Presque Isle, the

EXHIBIT F-13 (continued)
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local cooperator must give assurances satisfactory to the Secretary
of the Army that it will:

a. Provide without cost to the United States all lands, ease-
ments, and rights-of-way, including suitable borrow and spoil-
disposal areas as determined by the Chief of Engineers, necessary for
the construction of the project;

b. Provide a cash contribution equal to the appropriate percen-
tage of the final construction cost exclusive of lands, easements,
and rights-of-way, the percentage to be in accordance with existing
law and based on shore ownership and use existing at the time of
construction, which contribution is presently estimated at $8,800,000
or 30 percent;

c. Pay 30 per(ent of annual beach redistribution and replenish-
.menL costs for the life of the project;

d. Hold and save the United States free from damages due to the
construction works;

e. Maintain and operate all the works, including periodic sand
*replenishment and redistribution as needed, after Fompletion, in

accordance with regulations prescribed by the Secretary of the Army;

f. Assure continued public ownership or continued public use,
without cost to the United States, of appropriate access and facili-
ties, including parking and sanitation, necessary for realization of
the public benefits upon which Federal participation is based, and
administer and maintain the beach for continued public use during the

4life of the project; and

g. Control water pollution to the extent necessary to safeguard
the health of bathers.

ENVIRONMENTAL CONSIDERATIONS
The uniqueness of Presque Isle and its scientific value make it espe-
cially important that the Corps of Engineers obtain and consider all
essential ecological information for sound design. Draft, revised
Draft and Final Environmental Impact Statements were prepared during
preparation of the 1974 Review Report. In.addition, a Summary of
Environmental Considerations for the interim five-year Cooperative
Beach Nourishment project as authorized by the 1974 Water Resources
Development Act and an Environmental Assessment for the experimental
prototype breakwater project presently being constructed at Beach No.
10 have been prepared.

EXHIBIT F-13 (continued)
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The investigations and data presented in the above environmental
reports are the results of a literature search made of published stu-
dies that have dealt with plant ecology, botany, animal ecology,
algae and bacteria, limnology and water quality as well as field
investigations by Corps of Engineers ecologists and consultations
with various experts.

Since the Corps has no original data available to properly assess the

Impacts of various alternatives in development of an environmentally
acceptable plan, an intensive program of environmental data collec-
tion will be made during the Phase I GDM study. The environmental
data will be incorporated into a Draft and Final Environmental Impact
Statement (ETS) which will be prepared as part of the Phase I General
Design Memorandum study. The EIS's will discuss all known or foreign
Impacts of any proposed project on the marine and terrestriali environments affected by the project.

PROPOSED STUDY SCHEDULE
A tentative time schedule for the Presque Isle beach erosion coLro!
project is shown on Inclosure 1. The Corps' study process involves
several stages of planning at increasing levels of detail with oppor-
tunities for public participation and review of each stage.

The Water Resources Development Act of 1976 authorized only the Phase
I GDM stage for the Presque Isle project. Therefore, the schedule
assumes that the Phase I GDM will be submitted to Congress for appro-

val and authorization for construction before proceeding with the
Phase II study effort. This "two phase" authorization has a definite
impact on the date for Initiation of construction of the project
since there is a 27-month period between submission of the Final
Phase I GDM and initiation of the Phase II study effort.

Assuming that an acceptable beach erosion control plan is developed,
the earliest construction would begin is in the spring of 1q85.

The Corpe has prepared the Presque Isle "Plan of Study- (POS) which
presents information about the study area, identifies problems, and
outlines work efforts to be accomplished during preparation of the
Phase I 0DM. The Draft POS was distributed (March 1978) for review
and comment to all Senators and Congressmen for the Erie, PA area,
all Federal and State agencies, and all private clubs and sasa-
clations who have expressed an interest to the Corps. Copies of the
Draft POS were also placed on reserve in all Erie City and County
libraries to allow the public an opportunity to review and provide
comments. The availability of the Draft POS at the libraries was
announced in the news media and letters were sent to all individuals
who had requested information on the project. The Final POS has been

EXHIBIT F-13 (continued)
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submitted to the North Central Division Engineer for approval and for
authority to proceed with the Phase I General Design Memorandum
studies.

PUBLIC INVOLVEMENT
In order to address the needs and concerns of all intcerebLed parties,

the Corps needs your input. At this point, we are seeking infor-
mation that will help us answer the following questions:

a. What are the specific needs for modification to the existing
beach erosion control project at Presque Isle?

b. The Corps proposes to analyze a partial breakwater plan, a
full breakwater plan, a groin plan, a sand recirculation plan, a
sandtrap-recirculation plan, annual nourishment and the "no action"
approach. Are there any other plans that you want us to look at?
Are there any of those that the Corps proposes that you do not con-
sider necessary?

c. What specific environmental, institutional, and social con-
cerns should be addressed in the planning process?

Please feel free to sketch your ideas and/or write your comments and
hand them in at the public meeting or mail directly to the Buffalo
District, Corps of Engineers. The more you tell us about what you

* want or don't want for the Presque Isle beach erosion control pro-
ject, the greater the chances are that the plans for the proposed
project will address your concerns and serve your needs.

EXHIBIT F-13 (continued)
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DRAFT STATEMENT FOR MAY 30, 1978 PUBLIC MEETING
ON PHASE I GENERAL DESIGN MEMORANDUM

BEACH EROSION CONTROL PROJECT
PRESQUE ISLE PENINSULA

Thank you for the opportunity to present comments for the
Pennsylvania Department of Environmental Resources concerning the Plan
of Study for the Phase I General Design Memorandum on the feasibility
of constructing a cooperative beach erosion control project at Presque
Isle Peninsula, Erie, Pennsylvania.

First, let me present what we believe are some of the important
benefits of Presque Isle Peninsula.

The Commonwealth considers Presque Isle as one of the most
Important and outstanding state parks in its system. In 1977, over
four million visitors came to Presque Isle. They were attracted by
recreational opportunities f or picnicking, swimming and boating, and
found special meaning in its unique geological and biological features,
and Its historical significance.

The attraction of tourists to the Erie area because of Presque
Isle Peninsula is a positive contribution to the local economy. The
four million plus park.-visitors are considered to contribute substantially
to the Erie area economy.

The Peninsula's value to the ecologist and student of nature
Is beyond question, since Presque Isle is considered by experts as one
of the rarest and finest examples of the development of a sand pit to
be found anywhere. It is a unique example of biological progression
from bare sand to mature forests in a distance of a few thousand feet.

The Peninsula also provides a natural breakwater for the
protection of the port of Erie against severe storms on the lake. The
harbor and port facilities have contributed significantly to Erie's
growth and economy.

Presque Isle is a valuable natural resource in which the
Commonwealth of Pennsylvania and the United States Corps of Engineers
have a long-standing record of interest and concern. The Department
of Environmental Resources has been very active in providing support
for the Corps of Engineers' projects as well as providing beach
protection projects for Presque Isle by State funded construction.

The Departm~ent of Environmbental Resources has for many years
endorsed and worked closely with the Buffalo District, U.S. Army Corps
of Engineers toward developing a workable beach erosion control projectJ
which will have the highest recreational environmental benefits at the
leasnt cost. We again express our willingness and support in this Phase I
study.
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The Department is in general agreement with the plan of study
presented, but we do have a few specific areas of the study we felt
deserved special comment.

First. The need for sandf ill for beach replenishment *
operations has been and will continue to some degree to be a problem
at Presque Isle. We believe, therefore, at this time it would be best
to undertake a comprehensive investigation for offshore sand borrow
areas. If adequate sources of offshore borrow could be located, project
and maintenance costs can be reduced.

Second. The Department is not in agreement with the recommendation
by the Board of Engineers for Rivers and Harbors that the recirculation-
sandtrap alternative warrants further consideration. We believe there are
certain serious environme-ntal and maintenance problems in connection with
this alternative that deserve consideration. We understand that the
pipeline must be above ground so it can be rotated to increase the service
life. If the pipe were not rotated, the invert would be quickly worn
through by the erosive action of the sand water fluid. The above groundI
position of the pipeline would be a physical and visual obstruction to
the bathers, picnickers and other visitors along the lakeside of the
Peninsula. In addition the noise would be increased in the vicinity of
the pipeline, booster station and particularly around the dredge. WeI believe, therefore, in view of the potential negative environmental
impacts of the recirculation sandtrap alternative, that this proposalI
may be adverse to the environment and aesthetic values of the park.

Third. The Department favors, at this time, construction of
thesegentdrubblemound bekarslocated offshore andreomnd

in the Report of the Chief of Engineers, April 8, 1976. We are prepared
to meet the requirements of local cooperation and work for legislative
approval of capi.tal appropriations for the Commonwealth's share of the
pro Jec t.

Over the years, we have had a good working relationship with the
Buffalo District in development of shore protective projects for Presque
Isle. We look forward to continued cooperation with the Corps of
Engineers and offer our assLstance and support in arriving at the best
possible beach erosion control project at Presque Isle.
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DAG NUMMEDAL, Ph.D.
Cbnsulting Geologist

267 Clara Drive
Baton RouGe, Louisiana 70606Phone (504) 768-0316

August 3, 1979
Ms. Joan Pope
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, N.Y. 14207

Dear Joan,

5.4 Enclosed is the Draft Presque Isle Stage II Document. I have read
through :t and listed my comments below. Numbers correspond to those
in the manuscript margin.

1. Is there a difference between "plates" and "figures"?

2. A "cuspate bar" is probably not a precise term to most readers.

3. Beach no. 11 hasn't.

4. Is that really true? The rest of the text and table 2 suggest a
water level high in May/June and a low in late fall or early
winter.

5. Has this statement really been tested? I would like to see
a series of bluff profiles to the west of, within, and to the
east of Erie harbor. I suspect we would find significant
differences l

6. The Army Corps 1953 report (plate 3) shows recurved spits existed
in 1875 and 1888, although they were not as big as the present
Gull Point. However, the overall morphological shape of the east
end of Presque Isle in the late eighteen hundreds was very
similar to that at the present.

7. This is an interesting idea, but it should not be presented
without some evidence regarding longshore transport along beaches
to the west, the on-offshore sediment balance and the depth
difference east and west of the peninsula.

8. Is it really true that a breaching of the neck would adversely
affect Erie harbor? I doubt that argument very ruch.
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9. I think I understand what you mean because we have discussed

it extensively. But it may not be evident to other readers.

10. Do we know that?

11. It still is very likely that these streams contribute sediment
during periods of low lake levels.

12. These numbers are of course the ones I asked for in pt. 7;
the general conclusions should not be presented before this
section of evidence.

13. I have no basis for suggesting that bar mobility is related
to a net sediment loss from the peninsula. Actually, I am
somewhat skeptical about the idea of a net loss from Presque

4 Isle at the present. Without having done any measurements,
it certainly appears from Messinger' s maps (fig.7) and Army
Corps bathymetric charts (House Document No. 231, 1953) as
if the peninsula has steadily grown. Whether the growth is more
or less than what can be attributed to artificial nourishment
remains to be tested by detailed measurements.

14. The stated 40%. loss to the harbor entrance channel regardless of
what shore protection alternative is chosen is inconsistent -

* with an earlier statement on page 40 of the report. If the
arrival of a "slug" of sediment-is responsible for the sudden
development of Gull Point as a "mini Presque Isle", then
it appears that the trap efficiency of this recurved spit
was changed with the increase in total sediment supply rate.
Therefore, as groins and segmented offshore breakwaters reduce
the total longshore transport rate, the trap efficiency of the
recurved spit may again change.

General coments:

A very thorough report, well written and quite informative.
The sediment budget approach to the different alternatives is good;
yet we still need to nail down some specific problems as suggested
above. Probably the most important ones are:

1. Is there really a natural loss from the peninsula system
as a whole, and if so, what is this loss rate?

2. How do the bars respond to the various types of structures
eMplaced along the shore?

3. Does the Gull Point trap efficiency depend on the rate
of sediment supply?

I will try to focus the annual report for 1979 on some of
these problems.

Cheers!

A EXHIBIT F-15 (coninued)



COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

P.O. B(M 1467. UA3RISNJlU, PIEMYSLVANIA 17120

August 13, 1979 In reply rfer t

R 25:1

Colonel George P. Johnson
Corps of Engineers - Buffalo District
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Johnson:

Secretary Jones requested that I reply to your letter of
June 20, 1979 soliciting comments on the Stage II documentation for
Presque Isle Peninsula, Erie, Pennsylvania. The documentation has
been reviewed by the Bureaus of State Parka and Resources Programming
and e field inspection was made at Presque Isle State Park on
July 19. 1979.

The attempts to control beach erosion at Presque Isle go back
many years. The need to continue erosion control work stems from the
necessity of providing protection to both the harbor and the peninsula.
Public comments at meetings heavily supported the need to provide active
control measures versus a "do nothing" approach.

We feel that the following criteria is important In developing
and evaluating erosion control measures:

1. The "permanent" project, by implication, requires
a mininmum annual energy use.

2. The project needs a minimm annual operation and
maintenance effort, including beach nourishment.

3. Initial cost be kept to a minimm In relation to
the total effectiveness of the project.

4. Aesthetics must be considered in any solution
developed to minimize erosion.

5. Safety for boaters, bathers, and others mast be
considered.

6. The project structure should allow mininum sand
migration to Gull Point and to the harbor entrance
channel.
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Colonel George P. Johnson -2- August 13, 1979

The following couments are submitted in relation to selection
of the type of project:

1. We reiterate our opposition to the sand recirculation
plan because of the energy needs and also because of
the installation of a 20" diameter pipe from one end
of the park to the other.

2. Since displacement of some armor stone has occurred on
the experimental breakwaters at Beach #10, we recommend
that stone used for the breakwaters should be larger
than those used previously.

3. Inastinicl a" dtlin no action ltt-r1ftiLv]. ts not an acceptable
otolutlnk ati explained in your docuuentation, it follows
that the seglmented breakwater is the only realistic alter-
native for beach erosion control.

The proposed segmented breakwater, described on page 77 of the
report, consists of 58 breakwaters, 300 to 400 feet offshore, each 150'
long with gaps of 350'. We are concerned with this spacing since a
sawtooth configuration may occur on the beach with the beach extending

*out to the breakwaters. Also, the breakwaters may be a dangerous attrac-
tion to bathers.

It is requested that you consider a deeper water breakwater
*system with the distance from the existing shore being constant, instead

of the three foot depth contour as given on pages 77-78. Height and
spacing of the breakwaters could be adjusted accordingly to provide longer
reaches of nonhazardous beach.

We feat sjar thnt consLderattou should be given to the use of
the segawsuted breakwater itu areas of existing beach erosion structures.
Perhaps a test utiliz.ing the breakwater in conjunction with the groin
field vould be appropriate at this time. There may be an optimum position
of the breakwater with respect to the existing groin locations. Consid-
eration could also be given to the alteration of the grout fill bags on
Beach #6 to fit with the proposed segmented breakwater configuration.

In sumary, we feel that the segmented breakwater should be
positioned in such a way to allow enhanced beach utilization. Using
wider gaps between breakwaters and possibly longer breakwater segments
at a greater distance from the shore may be the best solution to the
beach erosion problem at Presque Isle State Park.

Sincerely,

1, Deputy Secretary
Resources Management
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE

112 West Foster Avenue
State College, Pennsylvania 16801

4 August 20, 1979

District Engineer

Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Re: Beach erosion control at Presque Isle, Erie County, Pennsylvania

Dear Colonel Johnson:

This is in response to your August 2, 1979 letter requesting comments on
a document labeled Stage 2 Documentation, May 1979.

In its 1974 Review Report, the District recommended sandfill and five
sections of segmented, rubblei... breakwater as a structural plan for
controlling erosion along the lake side of Presque Isle peninsula. The
Division Engineer, the Board of Engineers for Rivers and Harbors, and
the Chief of Engineers concurred with the recommendation. The plan was
authorized for advanced engineering and design by the 1976 Water Resources
Development Act. Under these circumstances, I do not understand why the
District continues to consider other alternatives. If there is new
information indicating the authorized plan is now imprudent, the infor-
mation should be included in the Stage 2 Documentation Report.

The Service's June 27, 1978 letter of comment on the Plan of Study
should be included in Appendix A with similar correspondence from other
agencies and individuals.

I agree with your determination (page E-13) that segmented rubblemound
breakwaters qualify as an Environmental Quality (EQ) plan; they would
contribute to both of the listed EQ objectives. I do not agree that
the No Action alternative also qualifies as an EQ plan. The No Action
alternative would not contribute to the second listed EQ Objective
(enhancement of bathing beaches).

The penutimmte paragraph on page E-18 states that ... "post-construction
IIur2;lorinrf would need to be a feature of any structural plan, with a
possibility of mitigation in the form of sand nourishment to preserve
Gull Point if the biological resources are threatened by the project."
I concur.

There are several discrepancies between the Appendix E text and the
plates that accompanied the Stage 2 Documentation Report.

EXHIBIT F-17
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a) Paragraph one on page E-10 and paragraph six on page E-21
mention a 1,600-foot steel pipeline of 12-inch diameter whereas
Plate 9 shows 32,000 feet of 20-inch pipeline and Plate 10 shows
24,000 feet of 20-inch pipeline.
b) Paragraph two on page E-20 mentions Plate 5 in connection with

i' the groin alternative, but the reference should be to Plate 6.
c) Paragraph four on page E-22 mentions Plate 7 in connection

with a 2,300-foot breakwater, 1,400 feet offshore and with a crest
height of 14' LWD. It is Plate 10, not Plate 7, that depicts the

. -sandtrapbreakwater. Furthermore, according to Plate 10, the
breakwater would have a length of 2000 feet, would be 1200 feet
offshore, and would have a crest height of 18.5' LWD.

Three experimental rubblemound breakwaters that were constructed at
* Beach No. 10 during 1978 are mentioned only briefly (item g, page 111)

in the Stage 2 Documentation Report. I suggest the Report should describe
*these structures and indicate whether they are having the desired effect.

'. Sincerely yours,

Charles ui J
*Field S is

4-" I
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COMMONWEALTH OF PENNSYLVANIA
-j PENNSYLVANIA FISH COMMISSION

Division of Fisheries

814-359-2754 
Robinson Lane

Bellefonte, PA 16823

October 11, 1979 ..

Colonel George P. Johnson \
District Engineer
Buffalo District, Corps of Engineers
1776 Niagara Street

K Buffalo, NY 14207

•1 Re: Beach Erosion Control
*1 Presque Isle Peninsla

I, Erie, Pennsylvania

Stage II Documentation

Dear Colonel Johnson:
/

The subject document has been reviewed and satisfactorily presents the
problem and alternat*'ve solutions.

The Pennsylvania Fish Commission approves of the conclusion to proceed
to a Stage 3 level'of investigation and the preparation of a Phase I Design
Memorandum on the/project.

In regard to the three control methods to be included in the Stage 3
investigation, from a fisheries viewpoint we prefer the segmented breakwater
plan. This will provide structure in an area which is now a current maintained

sand flat. This area is now relatively unproductive as far as a fishery is

concerned. The addition of structure and the creation of low current areas
which such a brea &ater would create should be beneficial toward improving

the area for fish'3abitat.

Thank you for e opporftiVnityj tc comment on this document and we would
appreciate reviewing 'the plans that/are developed in the additional studies.

Sincerely,

4 .. ,a G. Miller, Chief

eries Environmental Services

JGM:dms

cc: De.anG *fi(.., .
Walter EXHIBIT F-18
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pR EsQUP ISL 
L Y ou Are Invited To A

PUBICMEETINGERIE HARBORTHE

ERIE

PRESQUE ISLE PENINSULA
COOPERATIVE BEACH EROSION CONTROL STUDY

W HE WDE AY, 26 September 1979

- I 7:30 P.M.,

GANNON COLLEGE'S ZURN THEATRE
< W HERE 109 West 6th Street Erie, Pennsylvania

(See mop on reverse side)

W HY The Corps of Engineers recently completed Stage Irof a study forthe
Phase I General Design'Memorondum on the feasibility of constructing

a Beach Erosion Control Project On Lake Erie At Presque Isle State
Park... At this meeting, the Corps will present information on
alternative plans for controlling erosion and preserving the recreat-
ional beaches on Presque Isle Peninsula and hear public comments
obout the plans.

FOR ADDITIONAL INFORMATION
1Pleae tell other Intermted Contact: BUFFALO DISTRICT
people about thim meting.. U.S. Army Corps of Engineers
Their attendance and eomnunts 1776 Niagara Street
ar encouraged and vtal to a
GOOD PUBLIC INVOLVEMENT PROGRAM.

716-876-5454 ext. 2227
EXHIBIT F-19
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DEPARTMENT OF THE ARMY
BUFFALO DISTRICY.CORPS OF ENGINEEIcS

1716 NIAGARA STREET
BUFFALO, NEW YORK 14207

NCBED-DC1] September 1979

Dear Participant:

The enfclos4ed Information packet on the Cooperative Beach Erosion Control
project at Presque Isle Peninsula in Erie, PA, is provided for your
review. It dc-scribes the most recent plans of protection and improvement
for the beaches along Presque Isle Peninsula and informs you of the present
statuts of the project prior to the public meeting whiich will be held
at the Ganmnon Col lege 7.urn Theatre on 26 September 1979. Your attendance
and part icipation at the- public meeting is encouraged since it will assist
the Corps in sevlecting a plan that will satisfy the needs of the public.

Sincerely yours,

Incl ,0P . JOHNSONl
as stated Cefoiel, Corps of Engineers

District Engineer
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PRESQUE ISLE

A COOPERATIVE BEACH EROSION

CONTROL PROJECT

AN INFORMATION PACKET

SUMMARIZING RESULTS OF INVESTIGATIONS
UNDERTAKEN THROUGH
STAGE 11 OF THE PHASE I-DESIGN

Prepared by:

U.S. Army Corps of Engineers

Buffalo District

Buffalo Now York 14207

SEPTEMBER 1979
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NOTES AND AGENDA

Public Meeting on Cooperative Beach Erosion Control Study

Presque Isle Peninsula

26 September 1979 - Erie, PA

1. NOTES:

a. Notice of Public Meetig. Notice of this meeting was issued
previously.

* b. RegLstration Card. You will be given a registration card at
the meeting. Please give your completed registration card to any
meeting official. These cards become part of the meeting record.
Make sure you indicate whether you wish to make a statement.

c. Statements. Written statements are preferred for sake of
accuracy, but oral statements may be made. Written statements need

4not be read; they become part of the official record whether or not
read aloud. Prepared statements may be submitted to any meeting

*official.

d. Meeting Proceedings. You may record the proceedings of the
meeting if you wish; however, a professional stenographer will record
the proceedings, and transcripts of this record will be available at

cost from the District Engineer, U.S. Army Engineer District,
Buffalo, 1776 Niagara Street, Buffalo, NY 14207.

2. AGENDA:

a. 7:30 _Pm.-Oenng Remarks. Introductions, and Corps
Presentation: Colonel George P. Johnson, District Engineer, U.S.
Army Engineer District, Buffalo.

b. Presentation of Views. (Each group will have an opportunity

to speak in the order listed).

(1) Members of Congress (or their Representatives)
(2) Representatives of the Governor
(3) Members of State Legislature
(4) Representatives of Civic and Environmental Organizations
(5) Reprenentatives of Federal Agencies

(6) Representatives of State Agencies
(7) County Officials
(8) City Officials
(9) Interested Individuals

c. Closing Comments. Colonel George P. Johnson

2
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AREA DESCRIPTION

Presque Isle Peninsula is located in the city of Erie, PA, on the
south shore of Lake Erie, about 78 miles southwest of Buffalo, NY,

*and about 102 miles northeast of Cleveland, OH.

The peninsula is a compound recurved sand-spit projecting lakeward in
a generally northeasterly direction from its narrow connection with
the mainland shore. The large bay between the peninsula and mainland
provides a spacious harbor, the easterly part of which has been
improved for deep-draft navigation by the Federal government under

* the navigation project for Erie Harbor.

Presque Isle Peninsula provides valuable protection to this harbor.
Practically, the entire peninsula, which contains about 3,200 acres,
is owned by the Commonwealth of Pennsylvania and is developed as a
park. Presque Isle State Park is a popular recreational area and
provides facilities for bathing, boating, hiking, fishing, bird
watching, picnicking and other recreational opportunities.

The peninsula has a lakeward perimeter of about nine miles. The
length of the peninsula from its mainland root to its distal end
where it turns sharply shoreward is about 6-1/4 miles. The shore has
been segmented into eleven bathing beaches by the Pennsylvank State
Park Service.

HISTORY OF PROTECTION

The beaches on Presque Isle Peninsula have had a history of serious
erosion for at least 150 years. In an attempt to protect the neck of
the peninsula against erosion, the cooperative beach erosion control
project at Presque Isle Peninsula was authorized by the 1954 River
and Harbor Act. The Federal government in cooperation with the
Commonwealth of Pennsylvania completed the beach erosion control pro-
ject in 1956. The project provided for construction of a seawall,
bulkhead, and groin system along the neck of the peninsula removal of
a portion of the lighthouse jetty and the bulkhead easterly thereof,
the restoration of beaches on the lakeward perimeter of the peninsula
by placement of about 4,150,000 cubic yards of sand fill, and Federal
participation in the cost equivalent to one-third of the total first
cost. The total first cost for completing the project was $2,451,000
($817,000 Federal and $1,634,000 non-Federal).

3
EXHIBIT F-20 (continued)



When the cooperative beach erosion control project authorized by the
1954 River and Harbor Act was adopted, it was recognized that periodic
replenishment with sand fill would be required to preserve the full
protective and recreational function of the project. However, the
sand losses were greater than estimated because the predominant west-
to-east littoral movement continued to remove more sand from the
peninsula beaches than was supplied by littoral drift from the shore
to the west. Therefore, a modification of the beach erosion control
project was enacted tinder the 1960 River and Harbor Act to control
the erosion to the point where the Federal shore protection structures
and the State's park facilities would not be threatened. This Act
provided for beach replenishment for a period of 10 years with Federal
participation equivalent to one-third of the total cost for replenish-
ment. Later, in accordance with the 1962 River and Harbor Act, the
Federal share of subsequent project costs was increased to 70 percent.
Sand replenishment operations authorized by the 1960 Act were under-

4 taken in 1960-1961, 1964-1965, 1965-1966, 1968-1969, and 1971 during
which a total of about 1,940,000 tons of sand were placed on the beaches

2 at a total cost of $2,178,000 ($1,329,000 Federal and $849,000 non-
Federal).

The cooperative beach erosion control project was further modified
I by the 1974 Water Resources Development Act which authorized an

* additional five-year period of Federal participation to the extent
of 70 percent of the cost for sand replenishment. The 1976 Water
Resources Development Act extended Federal participation in the cost
for periodic sand replenishment beyond the five years authorized by
the 1974 Act. This extension allows for Federal participation in sand
replenishment during the preconstruction period for a project which
will provide a more permanent solution to the serious erosion problem
at Presque Isle. Five years of sand replenishment (1975 - 1979), as
authorized by the 1974 and 1976 Water Resources Development Acts, have
been completed during which three experimental prototype breakwaters were
constructed and a total of about 1,050,000 tons of sand were placed on
the beaches at a total cost of $5,428,000 ($3,800,000 Federal and
$1,628,000 non-Federal). Another five years are currently scheduled
to provide Rand replenishment for the period before construction of any
Improvements cotild be implemented.

The cost" for placing sand on the beaches are rising each year thereby
making the cont inuation of annual nourishment an increasingly expensive
means of controlling beach erosion. In addition, the availability of
sufficient quantities of suitable quality sand from land sourcets is
decreasing each year as the demand continually increases. This
decrease may eventually lead to acquisition of higher priced sand
from offshore zones. Approximately $10,057,000 ($5,946,000 Federal
and $4,111,000 Commonwealth of Pennsylvania) has been spent in attempts
to control erosion and maintain the recreational beaches under the
authorities for the cooperative beach erosion control project. These
erosion control and maintenance measures have included placement of
approximately 9,260,000 tons of sand on the beaches.

EXHIBIT F-20 (continued)
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PRESENT PLANS FOR EROSION CONTROL

The periodic sand replenishment requirements authorized by the 1960
River and Harbor Act exceeded the estimated requirements and were
not a complete solution to the erosion problem. Therefore, in March
1.967, the Coimmonwealth of Pennsylvania expressed a desire that sand
replenishment, as a method of protection against beach erosion at
Presque Isle, be reevaluated to determine if a more effective method
of protection could be developed.

The Corps of Engineers was authorized in 1970 to make a complete
restudy of the Presque Isle Cooperative Beach Erosion Control Project
in order to develop a more effective and permanent solution to the
erosion problem. A final Review Report was prepared by the Corps'
Buffalo District in 1974 and submitted to Congress. That report pre-
sents the results of investigations of alternatives which would pro-
vide a long-term solution to the erosion problem that exists on the
peninsula. The recommendation of that report was for construction

4 of segmented, offshore breakwaters and placement of sand fill as
shown on Plate 1. This is also the plan of improvement which Congress
authorized for the Phase I Design Memorandum stage of advanced engineer-
ing and design by the 1976 Water Resources Development Act and is

* presently being undertaken.

PHASE I GENERAL DESIGN MEMORANDUM STAGE
Federal funds to initiLate the Phase I GDM study for the beach erosion
control project at Presque Isle Peninsula were provided the*Buffalo
Oiistrict of the Corps in October 1977. The basic purpose of the
Phase I GDI4 study is to develop a plan of improvement which is tech-
nically sound, environmentally acceptable, and economically feasible
for preserving the beaches along Presque Isle Peninsula.

The Board of Engineers for Rivers and Harbors (BERH) has noted that
* ' several of the alternatives presented in the Review Report prepared

by Buffalo District in 1974 are economically feasible and warrant
further consideration during post-authorization studies. Therefore,
the Phase I GDM study consists of an analysis of the following
alternatives: a segmented breakwater, groins, sand recirculation, sand
trap-recirculation, annual sand nourishment, and "no action".
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Stage II of the Phase I design was recently completed and the above
alternatives, which would provide long-term solutions to the erosion
problem, were formulated, assessed, and evaluated. Each of the al-
ternatives, excluding no action, require an initial beach replenish-
ment And all but the sand recirculation alternative (and no action) re-
quire some degree of annual beach replenishment from an outside
source. A descriptive summary of these alternatives is presented below
and a comparative summary is provided in Table 1.

a. Segmented Breakwater Alternative: A segmented breakwater

plan which will function as a wave-attenuating and beach-buildingI
system and effectively preserve the entire peninsula and its recrea-
tional facilities from the natural erosion processes was developed.
The plan was designed after reviewing existing literature on off-
shore breakwaters and then analyzing information obtained by observing
the three experimental prototype breakwaters which have been very
effective in attenuating waves and functioning as beach builders at
Beach No. 10. The plan consists of 58 breakwater segments which are
150 feet long and separated by gaps of 350 feet. The breakwater system
would extend from the root of the peninsula with the mainland shore
eastward through Sunset Point. Each breakwater segment would be
positioned approximately 300 to 400 feet offshore at~ the three-foot
depth contour (based on low water datum) and have a crest elevation
of 8.5 feet above low water datum. The segmented breakwater alternative
would require an initial replenishment of 750,000 cubic yards of sand
fill and an average annual replenishment requirement of 30,000 cubic
yards in order to maintain the beaches with a design width of 60 feet
and a crest elevation of +10.0 feet above low water datum. With the
segmented breakwater plan, approximately 65,000 cubic yards of sand
would be bypassed naturally each year to the east end of the peninsula
for continued growth. The estimated first cost for the breakwater
plan Is $15,000,000. In addition, about $240,000 would be required
each year for annual operation and maintenance. The details of the
segmented breankwater plan are shown on Plate 2.

b. Groin Alternative: The groin concept presented in the 1974
Review Report was simply an extension of the existing Federal groin
field which Itself has been Inadequate in preserving the peninsulaI
and redticing the erosion. Therefore, a groin plan was designed which
would function more efficiently and reduce the annual sand replenish-
ment requirements. This groin plan consists of construction of 37
new 400-foot long rubblemound groins with a steel sheet pile cutoff
to makfe the groins imperme~able. In addition, 10 existing 300-foot
long groins would be modified by extending each 100 feet lakeward with
stee~l sheet piling And placement of stone along the entire 400-foot
length of the groin. The spacing between the groins in the existing
Federal groin field would be reduced from 1,000 feet to 500 feet by
construction of an initermediate groin. Eastward of the existing Federal

EXHIBIT F-20 (continued)
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groin field, the spacing between the new groins would be 700 feet.
This groin alternative would require an initial replenishment of 1,100,000
cubic yards of sand fill and an average annual replenishment of 112,500
cubic yards in order to maintain the beaches with a design width of
60 feet and crest elevation of +10 feet above low water datum. With
this groin plan, approximately 130,000 cubic yards of sand would be
bypassed naturally each year to the east end of the peninsula for
continued growth. The estimated first cost for the groin plan is
$24,400,000. In addition, about $850,000 would be required each year
for annual operation and maintenance. The details of the groin plan
are shown on Plates 3 and 4.

C. Sand Recirculation Alternative: Littoral material from
the west as well as the sand from the peninsula beaches is moved gen-
erally eastward by the predominant easterly drift and is deposited
at the east end of the peninsula. Therefore, a method of replenish-
ment was developed in which sand from the natural deposition area
of Gull Point would be recirculated and deposited on eroded beaches
via transmission through a pipeline. Sand would be transferred to
a pumping system from a borrow area at Gull Point with the use of a
hydraulic dredge. The pumping system would consist of a 20-inch dia-
meter permanent pipeline running approxcimately parallel to the park's
lake shore road and a series of four boaster pumps located at 8,000-

* foot Intervalsq. This sand recircuilation plan would require an initial
* ** replenishment of 750,000 cubic yards of sand fill and an average

annual replenishment requirement of 275,000 cubic yards in order to
maintain the beaches with a design width of 60 feet and a crest ele-

* vation of +10 feet above low water datum. All material for the
replenishment operations would come from a borrow area at Gull Point
and would cause an initial loss of 750,000 cubic yards of sand from
the east end and a net annual loss of 15,000 cubic yards of sand over
the 50-year life of the project. The estimated first cost for the
sand recirculation plan is $15,600,000. In addition, about $2,280,000
would be required each year for annual operation and maintenance. The
general plan of the sand recirculation plan is shown on Plate 5.

d. Sand Trap Recirculation: With the sand recirculation alter-
native presented above, the waterfowl sanctuary that is located at

* the east end of the penInstila could eventually be destroyed and the
ecological progression of Presque Isle would be virtually stopped.

* , Therefore, a sand trap recirculation plan was developed to circumvent
the potential destruction of Gull Point by trapping the littoral
material which is moved ea-stwa~rd in a sand trap created offshore from
Sunset Point which is about 5,000 feet to the west of Gull Point.
The sand trap plan consists of a 2,000-foot long breakwater with a
crest elevation of +18.5 feet above low water datum and located about
1,200 feet offshore from Sunset Point at the 10-foot depth contour;
excavation of a sand trap with a 270,000 cubic yard capacity in the
lee of the breakwater; a 20-inch diameter permanent pipeline running
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approximately parallel to the park's lake shore road, and a series
of three booster pumps located at 8,000-foot intervals. The sand

trap recirculation plan would require an initial replenishment of
750,000 cubic yard of sand fill (270,000 cubic yards from the sand

trap and 480,000 cubic yards from an outside source) and an average

annual replenishment of 305,000 cubic yards in order to maintain the
beaches with a design width of 60 feet and crest elevation of +10
feet above low water datum. The 305,000 cubic yards for the average

V annual replenishment requirement consists of 220,000 cubic yards of
sand being pumped from the trap by hydraulic dredge and distributed

on the beaches west of the sand trap, a total of 30,000 cubic yards
of sand being pumped from the sand trap eastward toward Gull Point,
and 55,000 cubic yards of sand from an outside source for distribu-

tion along the neck of the peninsula. With the sand trap recirculation
plan, a total of 40,000 cubic yards of sand would bypass to the
east end of the peninsula for continued growth. The estimated first
cost for the sand trap plan is $22,200,000. In addition, about
$2,500,000 would be required each year for annual operation and
maintenance. The details of the sand trap recirculation plan are

shown on Plate 6.

e. Annual Nourishment: Beach replenishment opbrations have
been undertaken periodically through the 1960's and early 1970's
and annually since 1975. The cost for this type of protection is
Increasing each year. In addition, the availability of sufficient
quantities of suitable quality sand from land sources is decreasing
each year as the demand continually increases. This decrease may
eventually lead to acquisition of higher priced sand from offshore

zones. However, an annual nourishment plan was developed whereby an

Initial placement of 750,000 cubic yards of sand fill would be needed
to restore the beaches to a design width of 60 feet and crest eleva-
tion of +10 feet above low water datum. This plan would then require
275,000 cubic yards of sand fill annually to maintain the beach width

and crest elevation. With the annual nourishment plan, about 260,000
cubic yards of sand would bypass naturally to the east end of the
peninsula. Presently there is such an increased volume of sand
reaching the east end of the peninsula due to the current annual
nourishment progrim that much of the material is building up in the
offshore zones and IncreAsing the shoaling in the entrance channel to
Erie lharbor. This volume of sand is reaching the east end of the
peninsula at a faster rate than wave action from the northeast through
vast is able to recurve the sand spit back onto the beach face. As
a result, there is a greater volume of offshore sand losses and lake-

ward movement of the sand into deeper water including the entrance
channel. This deposition of sand in the entrance channel to Erie
Harbor Is Increasing the amount of annual dredging and, thereby, the
maintenance costs for Erie Harbor. The estimated first cost for the
annual nourishment plan if $6,200,000. In addition, about $2,000,000
would be required each year for annual sand replenishment.
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f. Do Nothing Approach: By this plan, the Corps of Engineers
would not participate in the protection or improvement of Presque Isle
Peninsula. If this plan were carried out, the natural processes of
erosion and deposition would not be interrupted. Likewise, pond and
dune genesis and evolution would continue unaltered. The neck of the
peninsula would probably be breached and polluted waters of Presque
Isle Bay would be diluted by the relatively unpolluted waters of
Lake Erie. Transported sand would migrate into the bay and reduce
the bay depth in some areas. The eastward migration of Presque Isle
would continue. As the neck and west end are gradually breached, these
will obviously be lost as ecological study areas. Very old forests
and ponds will be enveloped by Lake Erie and some of the material
from the west would be reincorporated into the eastern beaches. New
ponds will be formed and the peninsula will retain its sand spit nature.
It is impossible to predict the rate of eastward migration that would
occur, the future morphology of the peninsula, or the time required
before the peninsula is ultimately destroyed by the same natural
forces which created and maintain Presque Isle Peninsula. In any

I event, the natural features and processes, whether they be formation
of sand spits or destruction of beaches, would continue.

:1 LOCAL COOPERATION

The Commonwealth of tennsylvania, through the Department of Environ-
mental Resources, has stated it will act as the local sponsor for the
"permanent" beach erosion control project and provided a letter dated
7 March 1978 stating their intent to meet the terms required for local
cooperation in a Local Assurance Agreement. In order for a beach
erosion control project to be constructed at Presque Isle, the local
cooperator must give assurances satisfactory to the Secretary of
the Army that it will:

a. Provide without cost to the United States all lands, ease-
ments, and rights-of-way, including suitable borrow and spoil-disposal
areas as determined by the Chief of Engineers, necessary for the
construction of the project;

b. Provide a cash contribution equal to the appropriate per-
centage of the final construction cost exclusive of lands, easements,
and rights-of-way, the percentage to be in accordance with existing
law and based on shore ownership and use existing at the time of
construction, which contribution is presently estimated at 30 percent;
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C. Pay 30 percent of annual beach redistribution and replenish-
mentc costs for the project;

d. Hold and save the United States free from damages due to the
construct ion works;

e. Maintain and operate all the works, including periodic sand
replenishment and redistribution as needed, after completion, in
accordance with regulations prescribed by the Secretary of the Army;

f. Assure continued public ownership or continued public use,
without cost to the United States, of appropriate access and facili-
ties, Including parking and sanitation, necessary for realization of
Elie public benefits upon which Federal participation is based, and
administer and maintain the beach for continued public use during the
life of the project; and

g. Control water pollution to the extent necessary to safeguard
the health of bathers.

PROJECT STATUS

The Water Resources Development Act of 1976 authorized only the Phase
I CDM stage for the Presque Isle project. Therefore, our schedule
assumes that the Phase I GDM will be submitted to Congress for approval

* and authorization for construction before proceeding with the Phase II
study effort. This "two phase" authorization has a definite impact
on the date for initiation of construction of the project since there
is a time interval, presently indeterminate in length but assumed to
be about 27 months, between submission of the Final Phase I GDM and
Initiation of the Phase TI study effort.

Asuming that an acceptable beach erosion control plan is developed,
the ienrliest construction wouild begin is in the spring of 1985.

A tet,Lative time schedule for the Presque Isle beach erosion control
jproje-ct is shown on Table 2. The Corps' study process involves
several stages of planning at Increasing levels of detail with oppor-
ttinities for public participation and review of each stage.

Stage I planning consisted of preparation of the Plan of Study which
presented information about the study area, identified problems, and
outtlined work efforts to be accomplished during preparation of the
Phase I GDX. Stage I planning was completed in May 1978 and was the
subject of the last public meeting which was held in Erie on 30 May 1978.

10
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Stage Hl planning was just recently completed and consists of formula-
tion, assIessment, and evaluation of alternatives which would provide
long-term solutions to the erosion problems at Presque Isle Peninsula.
The alternatives developed in Stage 11 planning were previously dis-
cussed in this Informatiton Packet and are shown on Plates 2 through
6 attached to this packet.

Stage III planning which is the final stage of the Phase I GDM. study
is scheduled to be completed in July 1980. Stage III consists of more
detailed analysis, assessment and evaluation of the alternatives
listed above and the preparation of an Environmental Impact Statement
(EIS) from which a plan of protection and improvement will be selected.
A draft Phase I GDM and EIS will be prepared by December 1979 and
circulated for agency and public review prior to preparation of the
final reports.

PUBLIC INVOLVEMENT
in order to address the needs and concerns of all interested parties,

* the Corps needs your input. At this point, we are seeking public
response, suggestions, and acceptance of the alternative plans of
protection prior to Initiation of Stage III planning. It is Important
for the public to become involved at this time in order that their
concerns and commentp on the study and alternative plans of protection
can be taken into consideration during the selection process for
the final plan of improvement. The plan which is selected will be
recommnended to Congress for authorization to proceed with design and
construct ion.

Please feel free to sketch your ideas and/or write your comments
and hand them in at the public meeting or mail directly to the Buffalo

* District, Corps of Engineers. The more you tell us about what you
want or don't want for the Presque Isle beach erosion control project,
the greater the chances are that the plans for the proposed project
will address your concerns and serve your needs.

Fil rrr F-20 (continued)
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STATEMENT OF THE DEPARTMENT OF ENVIRONMENTAL RESOURCES
GIVEN AT THE SEPTEMBER 26, 1979 PUBLIC MEETING
ON STAGE II PHASE I GENERAL DESIGN MEMORANDUM

BEACH EROSION CONTROL PROJECT
PRESQUE ISLE PENINSULA

Thank you for the Opportunity to present comments for the

Pennsylvania Department of Environmental Resources concerning the

Plan of Study for the Stage II Phase I General Design Memorandum,

Presque Isle Cooperative Beach Erosion Control Project.

4 Presque Isle Peninsula provides a number of important benefits

which make it an important and unique resource to the Commonwealth

of Pennsylvania.

Presque Isle State Park, which encompasses most of the penin-

sula, is considered one of the most important and'outstanding state

parks in the Commonwealth's system. In 1978 attendance was over

4,000,000 visitors. Park visitors are attracted by recreational

opportunities for picnicking, swimming, and boating. Additionally,

special meaning can be found in its unique geological and biological

* features and its historical significance.

The Peninsula's value to the ecologist and student of nature

is beyond question, since Presque Isle is considered by experts as

one of the rarest and finest examples of the development of a sand

spit to be found anywhere. It is a unique example of biological

progression from bare sand to mature forests in a distance of a few

( thousand feet.
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The Peninsula also provides a natural breakwater for the protec-

tion of the port of Erie against severe storms on the lake. The harbor

* and port facilities have contributed significantly to Erie's growth

and economy.

Presque Isle is a valuable natural resource in which the

Commonwealth of Pennsylvania and the Unites States Corps of Engineers

have a long-standing record of interest and concern. The Department

of Environmental Resources has been very active in providing support

for the Corps of Engineers' projects as well as providing beach

protection projects for Presque Isle by State funded construction.

The Department of Environmental Resources has for many years

worked closely with the Buffalo District, U. S. Army Corps of

* Engineers toward developing a workable beach erosion control

project.

We feel that' the following criteria is important in developing

and evaluating beach erosion control measures:

1. The "permanent" project, by implication, requires

a minimum annual energy use.

2. The project needs a minimum annual operation and

maintenance effort, including beach nourishment.

3. Initial cost be kept to a minimum in relation to

the total effectiveness of the project.(

4. Aesthetics must he considered in any solution

developed to minimize erosion.

PXIIT P-21 (continued)
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S. Safety for boaters, bathers, and others is a prime

consideration.

6. The project structure should allow minimum sand

migration to Gull Point and to the harbor entrance

channel.

Based on these criteria we offer the following comments on

recently completed Stage II of the Design Memorandum for Beach

Erosion Control.

1 1. We reiterate our opposition to the sand recirculation

plan because of the energy needs and also because of

the adverse aesthetics of a 20 inch diameter pipe from

* one end of the park to the other.

2. We believe that the "no action" alternative is not an

acceptable solution.

3. We presently favor the segmented breakwater, with the

*stipulation that the following areas of concern be

given adequate consideration.

a. The proposed segmented breakwater, described on

" Page 6 of the information packet, consists of

58 breakwaters, 300 to 400 feet offshore, each

150' long with gaps of 350'. Since breakwaters

are a dangerous attraction to bathers, we feel

that fewer larger units in deeper water with an

increased'gap would provide for safer beach

utilization.

HEXIBIT F-21 (continued)
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b. We feel also that consideration should be given to

the use of the segmented breakwater in areas of

existing beach erosion structures. Perhaps a test

utilizing the breakwater in conjunction with the

groin field would be appropriate at this time. There

may be an optimum position of the breakwater with

respect to the existin groin locations. If model

K testing shows that groins are detrimental to the

.F segmented breakwater system, consideration should

be given to removal of the groins. The bulkhead

should,however, be allowed to remain as a shore

defense.

c. We agree that the armour stone should be at least

3 to 7 ton, as shown on Plate No. 2, rather than

the l to 3 ton which was used in the experimental

* breakwater. The larger stone should better resist

the displacement that has occurred on the experi-

mental breakwater.

Because of our above mentioned areas of concern we would hope

the model study which is to begin in December, 1979 will adequately

investigate and evaluate the segmented breakwater to develop the

optimum configuration.

'rhis Department strongly supports the installation of permanent

facilities for beach eros'ion control at Presque Isle State Park and

is committed to a continued cooperative effort with the Corps of

Engineers to achieve this end. We encourage the Corps to proceed as

rapidly as possible toward construction of the facilities.

EXhIBIT F-21 (continued)



DEPARTMENT OF THE ARMY

BUFFALO DISTRICT.CORPS OF ENGINEERS
1776 NIAGARA STREET

BUFFALO. NEW YORK 114207
OCT

PUBLIC NOTICE

COOPERATIVE BEACH EROSION CONTROL PROJECT,
PRESQUE ISLE PEIS, RE , PJ A

1. This Public Notice has been prepared and distributed to identify
* what dredged or fill materials will be discharged into waters of the

United States by Implementation of the proposed project, and to pro-
vide an opportunity for any person affected by such discharge of
materials, to request a public hearing.

2. The Corps of Engineers has been authorized by numerous legisla-
tive acts to study the erosion problem at Presque Isle and to par-
ticipate in beach nourishment. The Water Resources Development Act
of 1976 provided an extension of Federal participation in beach
replenishment for erosion control and provided authorization for a
study to develop the Phase I Design Memorandum Stage of advanced
engineering and design for which this public notice is given.

3. The specific concern of this Public Notice is a segmented break-
water plan which will function as a wave-attenuating and beach-
building system. The plan includes periodic beach nourishment in
amounts required to maintain the beaches along the peninsula shore-
line at a design width of 60 feet and a crest elevation of +10 feetL above low water datum. Section 404 of Public Law 92-500 concerns the
Impacts of placing dredged or fill material into waters of the United
States. Section 404 concerns of the Presque Isle Cooperative Beach
Erosion Control Project include deposition of fill material both in
the form of the breakwater construction materials and beach nourish-
ment material. If beach nourishment material is obtained from
of fshore sources, the action will also include deposition of dredged
material.

a. The plan consists of 58 parallel-to-shore breakwater segments
which are 150 feet long and separated by gaps of 350 feet, extending
from the base of the peninsula eastward through Sunset Point. The
breakwaters would be constructed of rubblemound stone construction.

b. The plan includes an Initial replenishment of 750,000 cubic
yards of sandf ill distributed along the entire peninsula shoreline in
the lee of the breakwaters and an average annual replenishment of
30,000 cubic yards as required to maintain the design width of the
beaches. Sand would be obtained from an upland source,-or from a
Corps-approved Lake Erie offshore borrow area.

EXHIBIT F-22



c. The Federal Project is scheduled for construction initiation
in Kay 1985, to be completed in December 1986. Nourishment would
occur as required during the life of the project, usually to be per-
formed In May and June.

4. Preliminary evaluation Indicates that the proposed deposition of
material and the activity associated with it will not cause signifi-
cant permanent unacceptable disruption of the beneficial water
quality uses or the affected aquatic ecosystem.

5. This notice is being published In conformance with 40 U. S. Code
of Federal Regulations 230 and Section 404 of Public Law 92-500. Any
person who has an interest which may be affected by the deposition of
dredged material or fill material associated with the Cooperative
Beach Erosion Control Project at Presque Isle may request a public
hearing. The request must be submitted, in writing, to the District
Enngineer within 30 days of the date of this notice and must clearly
set forth the interest which may be affected and the manner in which
the interest may be affected by this activity.

JOHNSON
lonel, Corps of Engineers

District Engineer

Notice to Postmaster: it is requested that the above notice be
conspicuously displayed for 30 days from the date of issuance.

V2
EXHIBIT F-22 (continued)



0~ V.

%bb-

MMII F-2(oniud



,1" \UNITED STATES

DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE4

112 West Foster Avenue
State College, PA 16801

October 22, 1979

* Colonel George P. Johnson
District Engineer, Buffalo District

* Corps of Engineers
1776 Niagara Street
Buffalo, NY 14207

Re: Beach erosion control at Presque Isle, Erie County,
* 4 Pennsylvania

Dear Colonel Johnson:

Your October 9, 1979, Public Notice announces the District's intention
to proceed with detailed design of a string of 59 rubblemound breakwater
segments, each 150 feet long and separated by gaps of 350 feet, with the
string extending from the base of the peninsula to Sunset Point.

K We have no problem with the selected plan, although it differs

substantially from the work authorized by the 1976 Water Resources
* Development Act (22 500-foot segments in elongated clusters of 4 or 5

segments, with the clusters approximately 3,000 and 4,000 feet apart).
Since the proposed work is unlikely to adversely affect fish and wildlife
and since no construction is scheduled before 1985, I see no need for
further study and analysis by the Fish and Wildlife Service during
FY80.

We agree with your conclusion to proceed with further planning and
development of a Phase I GDM on the project.

We appreciate being kept advised of planning for the project.

Sincerely yours,

Charles /ulp
Field Sujvise i
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CONMONWALTH OF PCNNSVLVANA

PCNNSYLVANIA HISTORICAL ANO MusruM COMMISSION

P. 0. BOX 1026. HAUNISSURG. PCNNSVLVANIA 17100

,MECUTIVE OIECTOR

July 30, 1973

Colonel Robert L. Moore
District Engrineer
Buffalo District
U.S. Army Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Moore:

The )raft Enviornmental Impact Statement for the Cooperative
Beach Erosion Project at Presque Isle Penninsula-, Erie County,
Erie, Pennsylvania was reviewed by our staff.

An examination of project plans and location indicates that
-I .the project will not affect a known archaeological or

historical site or historical structure. The project
appears to be consistent with the plans and objectives of
the Pennsylvania liistorical and Museum Commission.

Sincerely yours,

WilliaJ.eeAV

EXHIBIT F-24
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COMMONWEALTH Or PENNSYLVANIA
PENNSYLVANIA HISTORICAL AND MUSEUM COMMISSION

WILLIAM PeNN MEMONIAL MUSEUM ANO AURCHIVES OUILOING

soX 1O26

HARRISD.JU0, PENNSYLVANIA 17120

May 22, 1979

Mr. Donald M. Liddell
Chief, Engineering Division
Department of the Army
Buffalo District
Corps of Engineers
1776 Nfag ra Street
Buffalo, New York 14207

Deur Mr. Lidchehl:

We bove reviewed the information you sent to us on the proposed Cooperative

leach Erosion Project at Prcsque Isle Penin.quda, Erie, Pennsylvania. The proposed

work will not have any affect on any known historic or archaeologic resources. We

(ire phe(e,,d Io be of a.sistance in this matter.

Sincerely )oUFs, -

Ed We'ntraub. (" ""
State Historic Preservation Officer
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4 DEPARTMENT OF THE ARMY

~BUFFALO DISTRICTCORPS OF ENGINEERS
1776 NIAGARA STREET

BUFFALO. NEW YORK 14207

NCBED-.DC 31 August 1979

SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

Division Engineer, North Central
ATTN: NCDED-C

k.

1. References:

N(.EI)DCleterdated 26 April 1979, subject as above, attached
asExhibit 1.

1h. MRF, subject as above, attached as Exhibit 2.

2. The purpose of this letter is to request that a-model study of a
portion of Presque Isle Peninsula be conducted by the Waterways Experiment
Station. A fact sheet with general information about Presque Isle Peninsula,

teoriginal cooperative beach erosion control project, and the segmented
breakwater plan which was developed during Stage II Planning is attached as
Inclosure 1.

3. At the meeting held in Erie, PA, on 21 August (see reference lb),
it was concluded that a fixed-bed, physical model with tracer material would
be a useful tool for the design and arrangement of structures for prevention
of erosion of the Presque Isle Peninsula shoreline. The purpose of the model
study would be to determine breakwater parameters such as length, height,

- . orientation, optimum breakwater spacing and distance offshore, the interactions
between the proposed breakwaters and the existing groins, the effects of the
structures on the littoral processes, and the potential for sand transport
through the breakwater system. The portion of the peninsula shoreline which
would be modeled consists of a 1-1/2 to 2-mile reach from Groin No. 8 through
Beach Nos. 6, 7. and 8 as shown on the enclosed full-sized drawing.

4. The water Resources Development Act of 1976 authorized undertaking the
Phase I design memorandum stage of advanced engineering and design of the
project for beach erosion control at Presque Isle Peninsula. Therefore,
the study is being accomplished under a two-phase authorization whereby
the Phase I GDM will go to Congress o obtain authorization for implemen-
tation of the recommended plan. To shorten the project completion
time by over one year, a model study is scheduled to be accomplished as
a Phase 1 activity. This allows the Buffalo District to proceed
directly with the Phase II GDM as soon as authorization and funds become
available without having to conduct the model study during Phase II study
effort. The President's budget f or Fiscal Year 1980 includes $500,000

EXHIBIT P-27



NCBED-DC

SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

($225,000 for the model study) for continuing the Phase I study efforts.
A schedule of major engineering and design milestones for the Presque
Isle beach erosion control project is shown on Table 1.

5. I consider that a model study is necessary for a project of this
magnitude where an optimum plan of improvement must be developed to
preserve the peninsula and its recreational facilities with the least
amount of destruction to the environment and geological growth of the
area. The consensus of those attending the 21 August meeting at Presque
Isle was that a model study could be a useful tool in developing the
parameters stated in paragraph 3 above, and thereby assist in determing
the optimum plan.

6. In accordance with the procedures for initiating hydraulic model
studies as contained in ERlllO-1-8100, paragraph 9a(3), I request authority
to have the model study of a portion of Presque Isle Peninsula conducted by
Waterway Experiment Station. It is also requested that the Waterway
Experiment Station furnish an estimate of the cost and schedule to conduct
the study for the plan described in the Fact Sheet attached as Inclosure 1.
Prior to preparation of the cost estimate for the model study, I recommend
that a meeting be held at WES to discuss the scope of the model study
and that CERC and OCE be invited to attend. Funds for this model study
would be available in FY 1980 and FY 1981.

A Incl '/0 RG E P. JOHNSON

as Colonel, Corps of Engineers
District Engineer

CF: DAEN-CWE-H

Waterways Experiment Station

EXITBIT F-27 (continued)
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NCDED-C (31 Aug 79) 1st Ind
SUBJECr: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
icago, Illinois 60605

TO: Ccmmander and Director
Waterways Experimt Station

Forwarded in accordance with the requirements of ER 1110-1-8100 for cost
and tijne estimate.

FOR TE DIVISION ENGINEEr:

Incl 'tZE .J DOL'aN, P.E.
nc Chief, E kgineering Division

3
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IVESIUl (31 Aug 79) 2d Ind
SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA., Waterways Experiment Station, Corps of Engineers, P. 0. Box 631,
Vicksburg, MS 39180 19 September 1979

TO: Division Engineer U. S. Army Engineer Division, North Central,
536 South Clark Street, Chicago, 1L 60605

1. Based on information contained in the basic letter and its inclosures;
the conference at Erie, Pennsylvania, on 21 August 1979; and numerous

telephone conversations between personnel of the Buffalo District (NCB)
and the Waterways Experiment Station (WES); time and cost estimates for
the subject study have been prepared and are as follows:

Item Time (mo) Cost

Model design 1 S15,000

Model construction 2 100,000

E Iquipment calibration 1 10,000
checkout4Testing 8 ' 96,000

Data anal~ysis conferences, travel 1 10,000
& misc. items

F~inal Report:
Draft copy. 2 5,000
Published copy 6 5,000

TOT \LS 21$241,000

2.The above estimates are based on a recommended scale of 1:50 (un-
distorted), reproducing approximately 9S00 ft of shoreline, modeling
underwater contours to about -24 ft. and a testing program of about 8
months. These are reasonable values based on past experience with this
type of model and should be adequate for planning purposes. WES concurs
with the statement in paragraph 6 of the basic letter, however, that
prior to initiation of the study a design conference should be held at
WES to work out final details. The above estimates may vary slightly
depending on results of that meeting.

3. At the conference on 21 August 1979, there was considerable discussion
regarding model tests to verify conditions existing at the three offshore
breakwaters constructed in the vicinity of beach 10. There are several
ways in which this could be accomplished, depending on the importance

4
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WES0i (31 Aug 79) 2d Ind 19 September 1979
SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

NCB places on such a verification. It is suggested that further discussion
on this topic take place at the proposed design conference at WES. Time
and cost estimates for verification then can be furnished based on the
type of tests proposed. For planning purposes, it is estimated that
such tests (i.e., some type of verification of erosion/accretion due to
the three offshore breakwaters constructed near beach 10) will costN between $30,000 and $80,000.

4. Based on our present workload, shelter space, and wave generator
availability, it is estimated that model design could be accomplished
in December 1979 and model construction initiated in January 1980.
This schedule is dependent upon WES receiving permission to demolish
the Oceanside Harbor and Beach model, currently occupying the site
proposed for Presque Isle, and upon availability of sufficient model
construction crews to build this and several other authorized models.

S. In summary, thc proposed model study can be completed and a final
report furnished in about 21 months (data available in 13 months) from
date' of initiation (presently estimated to be in December 1979) for a
cost of approximately $241,000. If verification tests of the existing
breakwaters at beach 10 are deemed necessary, an additional $30,000 to

* $?~W,000 will bc required. If NCB has any questions regarding these
estimates, please call Mr. C. E. Chatham (FTS 542-2460) directly.

FOR IIJL COM?*tANDER AND) DIRECTOR:

I m1c! F. R. BROWN
nc Engineer

Technical Director

EXHIBIT F-27 (continued)



NCDED-C (31 Aug 79) 3rd Ind
SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
Chticago, Illinois 60605

TO: District Engineer, Buffalo 1 OCT 19?

1. Forwarded for your review are VES's time and cost estimates for
conducting the subject model study.

2. If the District Engineer wishes to request the subject model study,
WESHH comments, recommendations, and cost estimates should be returned
with the request to the Division Engineer, ATTN: NCDED-C. This office

-r swill then forward the District Engineer's request to HQDA for approval
in accordance with ER 1110-1-8100, paragraph 9a (3).

3. This office feels that modeling the erosion/accretion patterns at
the prototype breakwaters is necessary for calibrating the proposed
model at Presque Isle. WES estimates that these tests would require an
additional $30,000 to $80,000. It is requested that the District indicate
its capability for providing the additional funds necessary to conduct
verification tests with the prototype breakwaters.
4. It is reccmmended that following approval to conduct the model

study, the meeting discussed in paragraph 6 of the basic letter be held
*at WES to discuss in detail our modeling requiremnts.

FOR THE~ DIVISIM~ ENGINEER:

mIcl ZANE M. G0oOMIN, P
nc - (1 [.Qef, Enginee Division

Copy furnished:
C-muunder and Director
ATnM: WESH, w/o incl

6
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NCBED-DC (31 Aug 79) 4th Ind
SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA, Buffalo District, Corps of Engineers, 1776 Niagara
Street, Buffalo, New York 14207 11 October 1979

TO: Division Engineer, North Central
4. ATTN: NCDED-C

1. The time and cost estimates prepared by WES for conducting the subject
model study have been reviewed and appear to be satisfactory.

2. Buffalo District concurs that modeling the erosion/accretion patterns
at the prototype breakwaters i necessary for calibrating the proposed model
of a portion of Presque Isle Peninsula. The WES cost estimates indicate
that between $270,000 to $320,000 would be required to conduct both the
model study and verification tests. The District presently has $240,000
scheduled for conducting the study and feels that the remaining $30,000 to
$80,000 will become available through a transfer of funds from another GI
study within the District later in FY 1980 or FY 1981.

3. In accordance with the procedures for initiating hydraulic model
studies as contained in ER 1110-1-8100, paragraph 9a(3), I request authority
to have the model study of a portion of Presque Isle conducted by WES. In
addition, I also request authority to have WES model the prototype breakwaters
for calibration of the larger model and verification of the results. Upon
approval to conduct these model studies, the District will schedule the
meeting at WES to discuss the scope of the mode] studies and request a detailed
estimate from WES for the cost to conduct the study of the prototype break-
waters.

4. The District will initiate a transfer of funds from another GI study
to the Presque Isle study either late in FY 1980 or early in FY 1981.

FOR THE IISTRICT ENC;INEER:

incl THOMA AUN

icW LTC, Corps of Engineers
Deputy District Engineer

CF: Cimwindcr and Iirector
ATTN: WESHH, w/o incl

Exhibit F-27 (continued)
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NC)-C (31 Aug 79) 5th Ind
SJE=: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
Chicago, Illinois 60605 1 0 ,T 1979

TO: H(DA (DAEI-C-H) WASH DC 20314

* It is reccmmnded that the proposed ndel study be approved. NES estimates
$270,000 to $320,000 would be required to conduct both the model study
and the additional verification tests using field data from the prototype
breakwaters. Funds in the awunt of $240,000 have been scheduled by the
District for conducting the study, the reaining $30,000 to $80,000

j needed for the additional verification tests will be made available
through a transfer of funds from another GI study within the District
either in FY 1980 or in FY 1981 when required. The need for the additional
verification tests was discussed at the 21 August 1979 conference attended

* by OCE, CERC, WES, NCD and the District personnel described in Exhibit 2
to the basic letter.

FOR THE DIVISION E2NGflA:

Incl / ZANE M. GOOED4IN, P.E
nc -C,.v ief, Engi'eerirg sion

-j iCopies furnished:
Comander & Director
A1TN: VE.M, w/o incl
District Engineer
ATMN: NCBED-DC, w/o incl

Exhibit F-27 (continued)
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DAEN-CWE-HD (NCBED-DC, 31 Aug 79) 6th Ind
SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA, Office of the Chief of Engineers, Washington, DC 20314 30 Oct 79

TO: Division Engineer, NoAh Central
AT1N: NCDED-C

1. Approved.

2. It is understood that the model design meeting will be held at WES
during the first week in December 1979.

FOR THY- CHIEF OF ENGJNEERS:

7 wd al I incl . ,OYD A. DUSCA
hief, Engineering Division
Directorate of Civil Works
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NCDED-C (31 Aug 79) 7th Ind
SUBJECT: Proposed Model Study of Presque Isle Peninsula, Erie, PA

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
Chicago, Illinois 6060514 ':ov1979
TO: District Engineer, Buffalo
ATTN: NCBED-DC

1. OCE approval of the District Engineer's request for the subject

model study is referred for action.

2. It is understood that the District has tentatively scheduled a
meeting on 29 November at WES. The appropriate persons from OCE, CERC,
and perhaps BERH, should be invited. Messrs. Mike Kieslich and Larry
Hiipakka will attend from this office.

FOR THE DIVISION ENGINEER:

Z ANE K. GOODWIN, P.E.

Chief, Engineering Division

CF:
* Commander and Director

Waterways Experiment Station
ATTN: WESHK

* Commander and Director
Coastal Engineering Research Center
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JDEPARTMENT OF THE ARMY'7, WATERWAYS EXPERIMENfT ATION
00"OF ENSINEMS

P. O. BOX S1

VNwMUR4. MISSISSIP Woo"

M uV "ran F. VEHH 17 December 1979

MEMORANDUM FOR RECORD:

SUBJECT: Presque Isle Model Study Conference at WES, 29 November 1979

1. Representatives of WES, the Buffalo District, North Central Division,
Office, Chief of Engineers, and CERC (see Incl I for list of attendees)
met at WES on 29 November 1979 to discuss the upcoming model study of
Presque Isle, Pennsylvania. -

2. To open the meeting,-Mr. Denton Clark (Buffalo District) discussed
the necessity of a model study to aid in the design of offshore breakwaters
which will front the lakeside portion of the Presque Isle penninsula,
a reach of almost 9 miles (see Incl 2 for map). A total of 58 offshore
breakwater structures are included in.the initial plan of shore pro-
tection. Due to the lack of firm design criteria for offshore break-
waters (such as length of breakwater, gap between, distance offshore,
and crest elevation); the total number of structures involved; and
the need to study the interaction between the existing groin field and
the offshore breakwaters, it was the concensus of the attendees that
a model study would be beneficial in optimizing the plan. It was
proposed that a 9500-ft segment of the penninsula be modeled in detail,
beginning at Groin No. 8 and extending to the northeast from that location.
The model limits were adjusted slightly in later discussions at this
meeting, shifting the model to the southwest so that more of the existing
groins could be included. A starting location of Groin No. S was selected
with the model extending 9500 ft to the northeast from this point.

3. Mr. C. E. Chatham, WES, initiated discussion on WES' approach to
the study with a slide presentation of the Imperial Beach and Oceanside
model studies, both of which were similar in concept to the Presque
Isle Study.

4. The-Presque Isle model will be constructed on a 1:50 undistorted scale
in the south half of Building 3275. .This:.scalewas thought to be appro-
priate by all. The scale was deemed necessary due to the Telatively
shallow depths at the breakwater structures (-S ft below IGLD).

S. A topic.-'of discussion which arose during this part of the meeting
concerned the desire of the Buffalo District and the North Central Division
to request that some verification procedure be used for the study.
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WESH4 17 December 1979
SUBJECT: Presque Isle Model Study Conference at WES, 29 November 1979

This request was based on the existence of three experimental breakwaters
which were built in early 1978 at Beach No. 10, located at the far
eastern end of the peninsula. There are bathymetric surveys and aerial
photographs covering this area at fairly frequent intervals over the
last year and a half. However, there are difficulties involved in
conducting an "authentic" verification of the model based on these data.
The region of the experimental breakwaters is-at the far eastern, lake-
wA-d end of the peninsula, a region of accretion, while the model area
is located roughly in the middle of the peninsula, in the region of
high erosion, where many groins are located. Also the orientation of
the peninsula and thus wave exposure is different for the two locations
and the experimental breakwaters are set in shallower water than-that
of the proposed design structures. Even with the above difficulties
and differences not withstanding, there is a lack of wave information
for this location and a complete hindcast of waves should be performed
for the region if a complete verification is to be expected. A cost
and time estimate for Dr. Resio to perform the hindcast was given as
$50,000 and 9 months. This time estimate is a most significant constraint
on the study as the Buffalo District needs to have a large portion of the
study performed in FY 80, with model design and construction to begin
as soon as possible. Therefore, the hindcast data would not be avail-

*able in time for use in a model verification. In addition, the cost of
a verification model would be on the same order of magnitude as the
originally proposed model study.

* 6. A possible solution to the verification dilemma would be to build
the 9500 ft of suggested beachline but have a midportion recessed so
that a movable bed coal beach could be put in similarto that of the
experimental breakwaters (offshore contours are fairly uniform along
Presque Isle). A test of the existing experimental breakwaters would
be conducted to see if beach response in the model was generally similar
to that of the prototype. This would not be called a verification but
only a test to make qualitative comparisons which might aid in making
adjustments to the techniques and materials used in testing of the design
breakwaters. Hopefully the results will instill confidence in the movable
bed portion of the model study. A high degree of confidence was placed
in fixed-bed testing where alongshore currents and rip currents would
be investigated with the aid of treacer materials. The above approach
was agreed upon by all present. Before finalization and implamentation
of the above approach, all present agreed to a suggestion. of Dr. Whalin's
that a Hydraulic Laboratory consultant (or consultants) be contacted
to offer his (or their)opinion on the study and approach proposed.

7. Test conditions discussed included waves and water levels. A iange
of wave heights and periods will be tested, with the upper limits
determined by Resio's work. The average lake level will probably be
used for most testing, with tests of the optimized plans alsb being
examined for both extreme high and low lake levels.
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WES4 17 December 1979
SUBJECT: Presque Isle Model Study Conference at WES, 29 November 1979

-8. The anticipated scheduling for the study includes starting moael
design in December 1979,and initiating construction in March 1980;
Testing would then probably begin in May 1980.

9. It was mentioned that Mr. Todd Walton and Dr. Rich Weggel, CERC,
had obtained some prototype data at the experimental breakwater location
in October 1979. Mr. Walton said that wave activity was low and that
offshore winds had hampered their efforts,*.but he would send WES a
copy of the data collected.

10. A brief discussion on the possibility of using a structural model
to optimize breakwater design concluded that such a study was advisable.
Final details of these tests were deferred until a later date.

2 Incl W. C. SEABERGli

as Engineer
Wave Processes Branch

CF w/incl:
Clark

4 Lockhart
Housley
Walton
Hiipikka
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PRESQUE ISLE MODEL STUDY CONFERENCE
29 November 1979

List of Attendees

Name Organization

Mr. Larry Hiipikka North Central Division,(NCD)

-.. + Mr. Mike Kieslich NCD

Mr. Denton Clark Buffalo District (NCB)

Mr. Richard Gorecki NCB

Mr. Joe Foley NCB

Mr. John Lockhart Office, Chief of Engineers (OCE)

Mr. John Housley OCE

Mr. Todd Walton Coastal Engineering Research Center (CERC)
Dr. Robert W. Whalin Waterways Experiment Station (WES)
Mr. Gene Chatham WES

Mr. Bill Seabergh WES

Mr. Ed Lane WES

1 4
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MOW ID ?AGI ELIMhLO? n11J

DEPARTMENT OF TRANSPORTATION j.,, 0 to:

UNITED STATES COAST GUARD Ninth Coast Guard Dstriot1240 East 9th St.
Cleveland, Ohio 44199

Phone: 293-3992

16500
Ser 9

*, 14 January 1980

From: Comander, Ninth Coast Guard District
To: District Engineer, Buffalo District, Corps of Engineers

Subj: Planned Breakwaters at Presque Isle Peninsula, Erie, PA.

Ref: (a) NCBED-DC dtd 17 December 1979

1. The breakwaters are located in shallow water and follow the
natural contour of the shoreline. We do not plan on establishing
navigation lights at this time.

I C. A. MILLRADT
By direction

lIuBIT F-28
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PRESQUE ISLE
COOPERATIVE BEACH EROSION CONTROL PROJECT

ERIE, PENNSYLVANIA

SECTION 404 EVALUATION

1. INTRODUCTION.

1.01 Presque Isle State Park, located in Erie, PA, is situated on a
6-mile long club-shaped peninsula extending northeastward into Lake Erie.
One of the features of the peninsula is that it is the site of intensive use
during the summer season as a recreational bathing area. The lakeshore of
the peninsula is characterized by the development of a series of 11 beaches
with parking areas for each and several bathhouses. The beaches along

Presque Isle tend to become seriously depleted of sand by natural erosive
forces and alongshore sand transport. It is likely that without the inter-

travel on the peninsula would be disrupted. Also, without human interven-
tothe peninsula would more quickly migrate eastward, reducing the size of

Presque Isle B~ay and increasing shoaling in the harbor channels and thereby
Increasing harbor maintenance costs for dredging.

2. PROJECT AUTHORIZATION AND SUMMARY

2.01 The Corps of Engineers has been authorized by numerous legislative:4 acts to study the erosion problem at Presque Isle and to participate in beach
nourishment. The Water Resources Development Act of 1976 provided an exten-
sion of Fe~deral participation in beach replenishment for erosion control and
provided authtorization for a study to develop the Phase I General Design

Memorandum Stage of advanced engineering and design for which this Section
* I 404 Evaluation has been prepared.

2.02 The Selected Plan is a Segmented Breakwater plan which will func-
tion as a wave-attenuating and beach-building system. The plan includes
periodic beach nourishment in amounts required to maintain the beaches along
the peninsu~la shoreline at a design width of 60 feet and a crest elevation of
+10 feet above low water datum.

3. SECTION 404 EVALUATION PURPOSE

3.01 Section 404 of the Federal Water Pollution Control Act of 1972
(PI, 92-500) requires tha.t an evaluation of the effects upon water quality be
performed for aliy proposed discharge of dredged or fill materials into waters
of the United States.

3.02 The factors, considerations, and analyses addressed in this
Evaluation are those which are specified by Section 404(b) Guidelines
(40 CFR 230), dated 5 September 1975. EC 1105-2-97, issued by the Office of
the Chief of Engineers on 8 May 1979, includes an itemized format intended to
hell) facilitate thorough and complete Section 404 evaluation. That format
hans been employed here.
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4. SECTION 404 PROJECT CONCERNS - DREDGED OR FILL MATERIAL

4.01 Section 404 concerns of the Presque Isle cooperative beach erosion
control project include deposition of fill material both in the form of the
breakwater construction materials and beach nourishment material. If beach
nourishment material is obtained from offshore sources, the action will also
include deposition of dredged material.

a. The plan consists of 58 parallel-to-shore breakwater segments which
are 150 feet long and separated by gaps of 350 feet, extending from the base
of the peninsula eastward through Sunset Point. The breakwaters would be
constructed of stone, placed in a depth of 5 feet below LWD.

b. The plan includes~ an initial replenishment of 500,000 cubic yards of
sandtill distributed along the entire peninsula shoreline in the lee of the

A breakwaters and an average annual replenishment of 38,000 cubic yards as
required to maintain the design dimensions of the beaches. Sand would be
obtained from an upland source or from a Corps-approved Lake Erie offshore
borrow area.

c. The Federal project is scheduled for construction initiation in May
1985, to be completed in December 1986. Beach replenishment would occur as
required during the life of the project, usually to be performed in May and
June.

BREAKWATER CONSTRUCTION MATERIAL, AND PLACEMENT OF BEACH REPLENISHMENT

* MATERIAL PLAN COMPONENTS

5.01 Physical Effects (40 CFR 230.4-1(a)).

a. No wetlands will be lost through the implementation of either plan
component.

b. Effects upon the water column could occur upon the implementation of
both plan components. This would be a short-term increase in turbidity as
the bottom is disturbed and becomes suspended during placement of rubblemotind
stone, or as beach nourishment material becomes suspended in supernormal
amounts during and immediately following its placement on the shore. This
effect would probably be negligible as the littoral zone is normally a fairly
turbulent area.

Aesthetic values will be negatively affected. The breakwater plan component
would detract from the natural appearance of the lake by the presence of the
structures. The beach nourishment plan component would provide a departure
from natural conditions, as the beach nourishment material (judging from past
occurrences) io likely to be darker and more variable in texture, with a
greater proportion of coarse materials than the native sand, and it may also
be subject to gully-type erosion.

c. There will be no direct effects upon nekton or plankton as a result
of implementation of either plan component.

2
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d. Covering of benthos will occur within both plan components.

Breakwaters will cover 23 acres along a total length of 8,700 feet. The

total length of lakeshore within the region of shore bounded by the proposed

breakwater system is roughly 30,000 feet. The approximate acreage underwater

within the -5 LWD depth contour is 240 acres. Roughly 9.6 percent of the

area of this benthic habitat within the immediate project area will be

covered by breakwater material. Replenishment material will be placed both

above and below the water level at several sites as needed. Quantities can-

not be accurately specified for any placements other than the initial place-

ment of material, which will be 500,000 cubic yards of material, expected to

cover an estimated 34 acres of subaqueous surface.

Deposited beach replenishment material will gradually become dispersed by

littoral transport processes over the length of the peninsular shoreline,
slowly covering existing substrate. Recolonization by nearby benthic

organisms or vertical migration of existing ones will probably keep pace with

sand deposition and there will .be no resultant effect on existing benthic
communities. Because benthic fauna of areas of active sand transport is

generally very sparse, the effect that the project will exert by covering
existing henthos is anticipated to be negligible. The breakwaters are

expected to have a significant positive effect on benthos by providing
suitable substrate for colinization by organisms.

e. Changes will occur in bottom geometry, as intended, with beach
buildup occurring on the shoreward side of the breakwaters. Substrate com-

position will be basically unaltered, except as the replenishment material
might differ slightly from the native beach sand.

f. Because the deposition material is inert, no change in biological

communities due to exchange of constituents between sediments and overlying
water is expected to occur.

5.02 Chemical-Biological Interactive Effects (40 CFR 230.4-1(b)).

A

a. Breakwater construction material is chemically inert and physically

immobile under the conditions existing at the lakeshore. These charac-
teristics clearly eliminate the possibility of occurrence of chemical-
biological Interaction, and any testing specified under 40 CFR 230.4-1(b)
(2) and (3) - elutriate testing and bioassay testing, respectively - is not

applicable in this Instance.

b. Fill material for beach nourishment which is composed predominantly
of sand, gravel, or shell having particle sizes compatible with material on

receiving shores is excluded from testing under 40 CFR 230.4-1(b) (2) and
*(3); this category embraces the beach nourishment component of the Presque

Isle cooperative beach erosion control project.

5.03 Description of site comparison (40 CFR 230.4-1(c)).

a. The breakwater plan component includes only a disposal site (no

dredging site, since the material is obtained from upland sources), there-
fore, a comparison of sites is not applicable here. This is also the case

3
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for beach nourishment if the material is obtained from upland sources. It is
herein decided that beach nourishment material obtained from offshore sources
would not be the subject of an inventory of total concentration of critical
cemical constituents. Because sand is generally chemically inert, such an
ineh or would not be of value in a site comparison.

b. Similarly, no site comparison is applicable for a biological com-
munity analysis.

5.04 Applicable Water Quality Standards.

a. Because the fill material is inert, no direct effects upon water
quality are anticipated.

'1 b. The nearshore waters of Presque Isle State Park are utilized forV recreational bathing. The Commonwealth of Pennsylvania specifies a maximum
safe level of fecal coliform organism density, above which use of a bathing
beach is not permitted. The water quality at the park is monitored regularly
throughout the bathing season; the Erie County Department of Health, in a
letter dated 20 November 1979, reported that there have been no official

beach closings due to contamination since before 1970..1 c. Structural measures implemented to control shoreline erosion might
cause a degradation in water quality by lessening circulation along shore,
resulting in a tendency towards stagnation, with a concomitant increase in
concentration of coliform bacteria originating either from the bathers or
from outside sources. (In the latter instance, exogenous adverse conditions
would persist because of diminished water turnover rate). Studies intended
to assess the magnitude of this effect, and thus determine if the discharge
will be compatible with applicable standards, are scheduled to take place
during the Phase 11 G;eneral Design Memorandum stage of Advanced Engineering
and Design.

5.05 Selection of Discharge Sites (40 CFR 230.5).

a. The proposed activity is intended to meet the need for long-term
beach erosion control at Presque Isle State Park for the purpose of pre-
serving the recreational bathing beaches there.

b. Breakwaters and beach replenishment material are planned to be placed
at locations which are considered to be the best sites to satisfy the need
for beach erosion control.

c. Objectives considered in discharge determination (40 CFR 230.5(a))
include the following impacts on chemical, physical, and biological integrity
of aquatic ecosystems, evaluated in terms of their impact upon water uses at
the discharge site (40 CFR 230.5(b)(1-10), and incorporating considerations
to minimizing harmful effects (40 CFR 230.5(c)(1-7)):

(1) There will be an insignificant impact upon the food chain during
construction of breakwaters and placement of beach replenishment material.
After construction, breakwaters will provide a more diverse habitat, thereby
increasing the variability of the local aquatic food chain;

4
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(2) There will be an increase in diversity of plant and animal species,
an thec breakwaters should act as artificial reefs, providing substrate for
~attac'hment of algae and invertebrate animal communities, and protective cover
for fish;

(3) There will be no significant impact on movement into and out of

feeding, spawning, breeding, and nursery areas;

(4) There will be no impact on wetlands;

(5) Turbidity increases during construction may occur which will be
minimized, as necessary, by environmental protection aspects of construction
requirements;

(6) There will be no Impact on areas which serve to retain natural high
waters or flood waters;

(7) Degradation of aesthetic values is minimized in the breakwater plan
component by limiting, to whatever extent possible, the height and length of
the breakwaters, and providing maximum possible spacing of the structures.
These design features also serve to reduce costs, thereby minimizing degrada-
tion of economic values. Within the beach replenishment plan component,
aesthetic and economic value degradation will be minimized by utilizing the
most natural-appearing suitable beach replenishment material which is
available, consistent with favorable plan economics. Minimization of degra-
dation of recreational values is a major planning objective of the
cooperative beach erosion control project;

(8) There will be no impact on threatened or endangered species;

(9) There will be no impact upon municipal water supply intakes.

5.06 Statement as to Contamination of Fill Material from Land Sources
(40 CFR 230.5(d)).

The fill material planned to be utilized in the Presque Isle cooperative
beach erosion control project has been determined not to contain unacceptable
quantities, concentrations, or forms of the constituents deemed critical by
the District Engineer of the Buffalo Office of the U. S. Army Corps of
Engineers or the Regional Administrator of the U. S. Environmental Protection
Agency.

6. DETERMINATIONS

a. An ecological evaluation has been made following the evaluation
guidance in 40 CFR 230.4, in conjunction with the evaluation considerations
in 40 CI'R 230.5 (40 CFR 230.3(d)).

b. Appropriate measures have been identified and incorporated into the
p~roposed plan to minimize adverse effects on the aquatic environment as a
result of discharge (40 CYR 230.3(d)(1)).
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c. Consideration has been given to the need for the proposed activity,
the availability of alterniative sites, and methods of disposal that are less
damaging to the environment, and such water quality standards as are
appropriate and applicable by law (40 CFR 230.5).

d. Wetlands 40 CFR 230.5(b)(8) - Not applicable.

7. FINDINGS

On the basis of the above determinations, the finding is made that the
discharge site, for the Presque Isle cooperative beach erosion control
project, Erie, PA, has been specified through the application of the Section
404(b)(1) Guidelines.

-- 'TE- r;.OIINSON
Date Coionel, Corps of Engineers

District Engineer

6
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DEPARTMENT OF THE ARMY

BUFFALO DISTRICT, CORPS OF ENGINEERS

1776 NIAGARA STREET
BUFFALO, NEW YORK 14207

NCBED-DC 24 March 1980

SUBJECI: Presque Isle Peninsula, Erie, PA - Late Stage Public Meeting

Division Engineer, North Central
ATTN: NCDED-C

1. Reference paragraph 6.a.(3) of ER 1105-2-502 entitled Public Meetings.

2. Public involvement and coordination activities during the Presque Isle
beach erosion control study have included two public meetings to date. The
initial public meeting (attended by 13 persons) was held on 30 May 1978 to
inform the public about the alternatives which would be investigated during
the Phase I GDM study effort. On 26 September 1979, a second public meeting
(attended by 19 persons) was held to review the alternatives which were
developed during Stage II Planning. At the second public meeting, the sel-
ection of the Segmented Breakwater Plan as the plan which will be recommended
to Congress for Phase IT design study was indicated. A statement presented
at the meeting by the Pennsylvania Department of Environmental Resources, as
well as coznvents made by some of the interested citizens, indicated that the
segmented offshore breakwater plan is the preferred plan for protection and
improvement of Presque Isle Peninsula. Because there was no opposition
against the segmented breakwater plan expressed at the 26 September meeting,
a Section 404 Public Notice concerning the breakwater plan was issued on
9 October 1979 to nearly 500 agencies, organizations, and individuals on the

*project mailing list. The only response received regarding the Public Notice
wab from the U.S. Fish and Wildlife Service(see Inclosure 1).

3. The late stage public meeting for the Presque Isle study is scheduled
to be held during May 1980. Since it was a foregone conclusion at the
26 September meeting that the Segmented Breakwater plan was going to be the
sel,.cted plan and since there has been no objections to the breakwater plan,
NCD approval to dispense with the late stage public meeting is requested.

FOR THE DISTRICT ENGINEER:

Inc 1 DONLD LDDELL~
as iV / Chief, Engineering Division
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UNITED STATES
DEPARTMENT OF THE INTERIOR

riSH AND WILDLIrE SERVICE
112 West foster Avenue

S0State College, PA Io6801

?-. iOctober 22. 1979

" Colonel Georse P. Johnson

~District Engineer, luffalo District
~Corps of Engineer$

1776 Niagara Street
buffalo, NY 14207

Re: Beach erosion control at Presque isle, Erie County,
Pennsylvania

*Dear Colonel Johnson:

Your October 9, 1979, Public Notice announces the District's intention
to proceed vith detailed design of a string of 59 rubblemound breakwater
segments, each 150 feet long and separated by gaps of 350 feet, with the

*string extending from the base of the peninsula to Sunset Point.

We have no problem with the selected plan, although it differs
substantially from the york authorized by the 1976 Water Resources
Development Act (22 500-foot segments in elongated clusters of 4 or 5
segments, with the clusters approximately 3,000 and 4,000 feet apart).
Since the proposed work Is unlikely to adversely affect fish and vildlife
and since no construction Is scheduled before 1985, 1 see no need for
further study and analysis by the Pish and Wildlife Service during
FY80.

We agree with your conclusion to proceed with further planning and
development of a Phase I GDM on the project.

We appreciate being kept advised of planning for the project.

Sincerely yours,

Charles Jfpotu i.
Yield S J-yvis. V
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NCDED-C (24 Mar 1980) Ist Ind
SUBJECT: Presque Isle Peninsula, Erie, PA - Late Stage Public Meeting

DA, North Central Division, Corps of Engineers, 536 South Clark Street,
Chicago, Illinois 60605 R19BO

TO: District Engineer, Buffalo
ATTN: NCBED-DC

This office agrees that there probably is no need to conduct the subject
meeting given the apparent public acceptance of the plan. However,
before final approval is given to dispense with the late stage public
meeting, the District should have a press release informing appropriate
state agencies and local citizens that another public meeting for the
Presque Isle study is not considered necessary. The release should
contain a sumnary of the engineering, economic and environmental aspects
of the selected plan. If this release does not generate expressions of
support for another meeting, the late stage public meeting need not be
conducted. This office should be informed if it is found necessary to
hold the' meeting.

FOR THE DIVISION ENGINEER:

Copies furnished: N M. GOODWIN, P.E.
DAEN-CWP-r Chief, Engineering Division
NCDPD

(
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News...
from thse Corp of Engineer.,

t Buffalo Disurlc

v.1"1"6 Nbopm &no TOR a WO MAT CONTACT1??ffdoN qmu'14s0 Dick Brousaard
son" f 13420? AC716 876-5454

Hay 23, 1980

FOR IMEDIATE RELEASE:

Due to the lack of opposition to the selected plan for the Cooperative

Beach Erosion Control Project at Presque Isle State Park, the Buffalo

District of the Army Corps of Engineers has decided that no further

public meetings are necessary for the Phase I of the study.

At the last two public meetings concerning the project, held May 30,1978

and September 26, 1979, comments from the Pennsylvania Department of

Environmental Resources and interested citizens indicated that the segmented

off-shore breakwater plan is the preferred plan for protection and improvement

of Presque Isle Peninsula.

This plan calls for 58 rubblemound breakwaters to be located along the lakeward

side of the peninsula. The 160-foot long breakwaters would be placed 350 feet

apart, 300 to 400 feet offshore. The breakwaters are intended to lessen wave

action so as to reduce long shore sand movement, thus reducinq erosion and

helping to maintain the beach area.

MORE..



In addition the plan calls for 500,000 cubic yards of sand fill to be

placed along the shoreline to provide a recreation beach with a berm width

of 60 feet.

Even though the Corps sees no value in holding further public meetings

on the Phase I Study, If a person feels they have an interest that may be

affected by the project, a public hearing may be requested. The request

must be submitted, in writing, to the District Engineer within 15 days

(by June 11) and must clearly state the Interest and the manner In which

that Interest may be affected by the project.

-30 -

EXHIBIT F-32 (continued)



DEPARTMENT OF THE ARMY

BUFFALO DISTRICT. CORPS OF ENGINEERS
4 1776 NIAGARA STREET

BUFFALO, NEW YORK 14207

N( II.flDC 27 Hay 1980

Q.

Dea;r Stu~dy Participant:

T u .(iclo.sed Iifornmtlon i)ack,( o, the Cooperative Beach Erosion Control
Projc~tat I'resulee Islt Peni nstiLa iii Eric, PA, is provided for your
revI ew. It describes it most re('ent plans which were considered in
St;age. iml (it he stidy along, with the alternative which was selected as
ili,' rcomnieinde(I il;iii for prit(,ction and improvement of the beaches alongpIresqtic bIsc, Peninsula. Due to the Jack of opposition to the selected

• plant at prt.-vicous public, ntectings and the general acceptance of the proposed
plans tLo date, it Is deemed uLnntecessary to hold another public meeting.

However, after review of this packet, should there by any person who
hias an itterest that may be affected by the said project, a public hearing
mly he requested. The request must be submitted, in writing, to the District
Iigincer within 15 days of the date of this notice and must clearly set
Iortl, the Interest which may he affected and the manner in which the interest
may be all ecte by this act ivity.

Sincerely,

IIF w "1*. JOHNSON
;,.i ilat lel Colonel, Corps of Engineers

i strict Engineer
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PRESQUE ISLE
4

COOPERATIVE BEACH EROSION

CONTROL PROJECT

AN INFORMATION PACKET

SUMMARIZING RESULTS OF INVESTIGATIONS

UNDERTAKEN THROUGH STAGE III

OF THE PHASE I DESIGN

Prepared by:

* ,U.S. Army Corps of Engineers

Buff alo District -

Buffalo . New York 14207

May 1980
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AREA DESCRIPTION

Presque Isle Peninsula is located in the city of Erie, PA, on the south shore
of Lake Erie, about 78 miles southwest of Buffalo, NY, and about 102 miles
northeast of Cleveland, OH1.

The peninsula is a compound recurved sand-spit projecting lakeward in a
generally northeasterly direction from its narrow connection with the
mainland shore. The large bay between the peninsula and mainland provides a
spacious harbor, the easterly part of which has been improved for deep-draft
navigation by the Federal Government under the navigation project for Erie
Harbor.

Presque Isle Peninsula provides valuable protection to this harbor.
Practically the entire peninsula, which contains about 3,200 acres, is owned

4 ~by the Commonwealth of Pennsylvania and is developed as a park. Presque Isle
State Park Is popular recreational area and provides facilities for bathing,

-~ boating, hiking, fishing, bird watching, picnicking, and other recreational
opportunities.

The peninsula has a lakeward perimeter of about 9 miles. The length of the4 peninsula from Its mainland root to its distal end where it turns sharply
shoreward Is about 6-1/4 miles. The shore has been segmented into 11 bathing
beaches by the Pennsylvania State Park Service.

HISTORY OF PROTECTION
-4

The beaches on Presque Isle Peninsula have had a history of serious erosion
for at least 150 years. In an attempt to protect the neck of the peninsula
against erosion, the cooperative beach erosion control project at Presque
Isle Peninsula was authorized by the 1954 River and Harbor Act. The Federal
Government, in cooperation with the Commonwealth of Pennsylvania, completed
the beach erosion control project in 1956. The project provided for
construction of a seawall, bulkhead, and groin system along the neck of the
peninsula, removal of a portion of the lighthouse jetty, and the bulkhead
easterly thereof, the restoration of beaches on the lakeward perimeter of the
peninsula by placement of about 4,150,000 cubic yards of sand fill, and
Federal participation In the cost equivalent to one-third of the total first
cost. The total first cost for completing the project was $2,451,000
($817,000 Federal and $1,634,000 non-Federal).

When the cooperative beach erosion control project authorized by the 1954
River and Harbor Act was adopted, It was recognized that periodic replenish-
ment with sandfill would be required to preserve the full protective and
recreational function of the project. However, the sand losses were greater
than estimated because the predominant west-to-east littoral movement con-
tinued to remove more sand from the peninsula beaches than was supplied by
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littoral drift from the shore to the vest. Therefore, a modification of the
beach erosion control project was enacted under the 1960 River and Harbor Act
to control the erosion to the point where the Federal shore protection struc-
tures and the State's park facilities would not be threatened. This Act pro-
vided for beach replenishment for a period of 10 years with Federal
participation equivalent to one-third of the total cost for replenishment.
Later, In accordance with the 1962 River and Harbor Act, the Federal share of
subsequent project costs was increased to 70 percent. Sand replenishment
operations authorized by the 1960 Act were undertaken in 1960-1961,
1964-1965, 1965-1966, 1968-1969, and 1971 during which a total of about
1,940,000 tons of sand were placed on the beaches at a total cost of
$2,178,000 ($1,329,000 Federal and $849,000 non-Federal).

The cooperative beach erosion control project was further modified by the
1974 Water Resources Development Act which authorized an additional 5-year
period of Federal participation to the extent of 70 percent of the cost for
sand replenishment. The 1976 Water Resources Development Act extended
Federal participation in the cost for periodic sand replenishment beyond the
5 years authorized by the 1974 Act. This extension allows for Federal par-
ticipation in sand replenishment during the preconstruction period for a
project which will provide a more permanent solution to the serious erosion
problem at Presque Tsle. Six years of sand replenishment (1975-1980), as

4 authorized by the 1974 and 1976 Water Resources Development Acts, have been
completed (the 1980 nourishment project will be completed by the end of June
1980). During this period, three experimental prototype breakwaters were
constructed and a total of about 1,263,000 tons of sand were placed on the
beaches at a total cost of $6,500,000 ($4,550,000 Federal and $1,950,000
non-Federal). Another 4 years are currently scheduled to provide sand
replenishment for the period before construction of any Improvements could be
Implemented.

The costs for placing sand on the beaches are rising each year thereby making
the continuation of annual nourishment an increasingly expensive means of
controlling beach erosion. In addition, the availability of sufficient quan-
tities of suitable quality sand from land sources is decreasing each year as
the demand continually Increases. This decrease may eventually lead to
acquisition of higher priced sand from offshore zones. Since 1960, approxi-
mately $11,130,000 ($6,696,000 Federal and $4,434,000 Commonwealth of
Pennsylvania) has been spent In attempts to control erosion and maintain the
recreational beaches under the authorities for the cooperative beach erosion
control project. These erosion control and maintenance measures have
Included placement of approximately 9,500,000 tons of sand on the beaches.
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PRESENT PLANS

FOR EROSION CONTROL

The periodic sand replenishment requirements authorized by the 1960 River and
Harbor Act exceeded the estimated requirements and were not a complete solu-
tion to the erosion problem. Therefore, in March 1967. the Commonwealth of
Pennsylvania expressed a desire that sand replenishment, as a method of pro-
tection against beach erosion at Presque Isle, be reevaluated to determine if
a more effective method of protection could be developed.

The Corps of Engineers was authorized in 1970 to make a complete restudy of
the Presque Isle Cooperative Beach Erosion Control Project in order to
develop a more effective and permanent solution to the erosion problem. A
final Review Report was prepared by the Corps Buffalo District in 1974 and
sul~mItted to Congress. That report presents the results of investigations of
alternatives which would provide a long-term solution to the erosion problem
that exists on the peninsula. The recommendation of that report was for
construction of segmented, offshore breakwaters and placement of sandfill as
shown on Plate 1. This is also the plan of improvement which Congress
authorized for the Phase I Design Memorandum stage of advanced engineering
and design by the 1976 Water Resources Development Act. This Phase I Design
Memorandum stage is presently nearing completion and the final document will

*go back to Congress to obtain authorization to proceed with the detailed
design and construction.

PHASE I GENERAL DESIGN
MEMORANDUM STAGE

Federal funds to Initiate the Phase I 0DM study for the beach erosion control
project at Presque Isle Peninsula were provided the Buffalo District of the
Corps in October 1977. The basic purpose of the Phase I GDM study is to
develop a plan of improvement which is technically sound, environmentally
acceptable, and economically feasible for preserving the beaches along
Presque Isle Peninsila.

The Roard of Engineers for Rivers and Harbors (BERH) has noted that several
of the alternatives presented in the Review Report prepared by Buffalo
District in 1974 are economically feasible and warrant further consideration
during post-authorization studies. Therefore, the Phase I 0DM study con-
slsted of an analysis of the following alternatives: a segmented breakwater,
groins, sand recirculation, sand trap-recirculation, annual sand nourishment,
and "no action."

Stage IIt of the Phase I design was recently completed and the groin,
segmented breakwater, and sand trap recirculation alternatives, which would
provide long-term solutions to the erosion problem, were further formulated,
assessed, and evaluated. The sand recirculation alternative was deleted from
the study during Stage II because it was found to be environmentally
unacceptable. It was concluded that the sand recirculation alternative would
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be harmful to the bird sanctuary located at Gull Point due to the presence
and noise of sand pumping equipment and to the lass of vast quantities of

* sand which would be used to replenish the beaches along the peninsula. The
annual nourishment alternative was also deleted from further study at the end
of Stage IT because it was found to be technically unacceptable and economi-
cally unsound since It required large quantities of sand annually and will
greatly increase the annual maintenance dredging costs of Erie Harbor. The
segmented breakwater. groin, and sand trap recirculation alternatives require
an Initial beach replenishment and some degree of annual beach replenishment

* from an outside source. A descriptive summary of these alternatives is pre-
sented below and a comparative summary is provided in Table 1.

a. Segmented Breakwater Alternative: A segmented breakwater plan which
* will function as a wave-attenuating and beach-building system and effectively

preserve the entire peninsula and Its recreational facilities from the
natural erosion processes was developed. The plan was designed after
reviewing existing literature on offshore breakwaters and then analyzing
Information obtained by observing the three prototype breakwaters which were
built In 1978 and which have been very effective In attenuating waves and
functioning as beach builders at Beach No. 10. The plan consists of 58

* breakwater segments which are 150 feet long and separated by gaps of 350
feet. The breakwater system would extend from the root of the peninsula at

* the mainland shore, eastward through Sunset Point. Each breakwater segment
would be positioned approximately 300 to 400 feet offshore at the 5-foot
depth contour (based on low water datum) and have a crest elevation of 10.2
feet above low water datum. The segmented breakwater alternative would
require an initial replenishment of 500,000 cubic yard. of sandfill and an
average annual replenishment requirement of 38,000 cubic yards in order to

* maintain the beaches with a design width of 60 feet and a crest elevation of
+10.0 feet above low water datum. With the segmented breakwater plan,
approximately 72,000 cubic yards of sand would be bypassed naturally each
year to the east end of the peninsula for continued growth. The estimated
first cost for the breakwater plan is $19,900,000. In addition, about
$310,000 would be required each year for annual operation and maintenance.
The details of the segmented breakwater plan are shown on Plate 2.

h. Croin Alternative: The groin concept presented in the 1974 Review
Report was simply an extension of the existing Federal groin field which
Itself haq been Inadequate In preserving the peninsula and reducing the
erosion. Therefore, a groin plan was designed which would function more
efficiently and reduce the annual sand replenishment requirements. This
groin plan consists of construction of 37 new 300-foot long rubblemound
groins with a steel sheet pile cutoff to make the groins impermeable. In
addition, 11 existing 300-foot long groins would be modified by placement of
stone along the entire 300-foot length of the groin. The spacing between the
groins In the existing Federal groin field would be reduced from 1,000 feet
to 500 feet by construction of an intermediate groin. Eastward of the

* existing Federal groin field, the spacing between the new groins would be 700
feet. This groin alternative would require an initial replenishment of

* 850,000 cubic yards of sandfill and an average annual replenishment of
130,700 cubic yards In order to maintain the beaches with a design width of
60 feet and crest elevation of +10 feet above low water datum. With this
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groin plan, approximately 145,000 cubic yards of sand would be bypassed
naturally each year to the east end of the peninsula for continued growth.
The estimated first cost for the groin plan is $17,700,000. In addition,I
about $950,000 would be required each year for annual operation and

maintenance. The details of the groin plan are shown on Plates 3 and 4.

c. A sand trap recirculation plan was designed to insure continued eco-
logical progression of Presqtic Isle and preservation and growth of its distal
end at Gull Point by allowing a net eastward movement of a predetermined
amount of sand. This would be accomplished by trapping the littoral material
In a sand trap created offshore from Sunset Point which is about 5,000 feet
to the west of Gull Point. The sand trap plan consists of a 2,000-foot long
breakwater with a crest elevation of 17.5 feet above low water datum and
located about 1,200 feet offshore from Sunset Point at the 10-foot depth
contour; excavation of a sand trap wth a 270,000 cubic yard capacity in the
lee of the breakwater; a 20-inch diameter permanent pipeline running approxi-
mately parallel to the park's lake shore road, and a series of three booster
pumps located at 8,000-foot intervals. The sand trap recirculation plan
would require an Initial replenishment of 500,000 cubic yard of sandfill
(270,000 cubic yards from the sand trap and 230,000 cubic yards from an out-

Iside source) and an average annual replenishment of 344,000 cubic yards in
J order to maintain the beaches with a design width of 60 feet and crest eleva-

tion of +10 feet above low water datum. The 344,000 cubic yards for the
average annual replenishment requirement consists of 228,000 cubic yards of
sand being pumped from the trap by hydraulic dredge and distributed on the
beaches west of the sand trap, a total of 32,000 cubic yards of sand pumped
from the sand trap eastward toward Gull Point, and 84,000 cubic yards of sand
from an outside source for distribution along the neck of the peninsula.
With the sand trap recirculation plan, a total of 61,000 cubic yards of sand
would bypass to the east end of the peninsula for continued growth. The
estimated first cost for the sand trap plan is $19,900,000. In addition,
about $3,110,000 would be required each year for annual operation and
maintenance. The details of the sand trap recirculation plan are shown on
Plate 5.

d. Do Nothing Approach: By this plan, the Corps of Engineers would not
participate In the protection or Improvement of Presque Isle Peninsula. If
this plan were carried out, the natural processes of erosion and deposition
would not be Interrupted. Likewise, pond and dune genesis and evolution
would continue unaltered. The neck of the peninsula would probably be
breached and polluited waters of Presque Isle Bay would be diluted by the
relatively uinpolluited waters of Lake Erie. Transported sand would migrate
into the bay and reduce the bay depth In some areas. The eastward migration
of Presque Isle would continue. As the neck and west end are gradually
breached, these will obviously be lost as ecological study areas. Very old
forests and ponds will be enveloped by Lake Erie and some of the material
from the west would be reinco~porated Into the eastern beaches. New ponds
will be formed and the peninsula will retain its sand spit nature. It is
Impossible to predict the rate~ of eastward migration that would occur, the
fisture morphology of the peninsula, or the time required before the peninsula
is ultimately destroyed by the same natural forces which created and maintain
Presque Isle Peninsula. In any event, the natural features and processes,
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whether they be formation of sand spits or destruction of beaches, would
continue.*

The Commnonwealth of Pennsylvania has made a decision that it is committed to
the protection of Presque Isle Peninsula from erosion and intends to continue

desrucionofPresque Isle Peninsula would be forestalled.

RECOMMENDED PLAN
The alternative which was selected as the recommended plan In Stage III ofI

the Phase I study Is the segmented breakwater alternative consisting of 58
rubblemound breakwaters located along the lakevard length of the peninsula.

* The breakwaters are Intended to attenuate wave action to such a degree as Co
reduce littoral drift by approximately 75 percent, thus reducing erosion and
helping to maintain the beach area In their lee. HIaving observed the three
experimental breakwaters at Beach No. 10 for the past 2 years, substantial
design Information and confidence has been gained due to their successful
functioning.

As shown on Plate 2, the breakwaters will each be 150 feet long, separated by
gaps of 350 feet, positioned 300 to 400 feet offshore, and have a crest ele-
vation of +10.2 feet above low water datum. A model study is being
accomplished to refine these breakwater parameters. The placement of 500,000
cubic yards of sandfill along the shoreline In the lee of the breakwaters
will provide a recreation beach berm with a width of 60 feet and a crest ele-
vation of +10.0 feet LIJD.

The segmented breakwater alternative was selected as the National Economic
Development (NED) Plan because it clearly outweighs the other alternatives in
terms of net benefits (see Table I for comparison). The segmented breakwater
alternative has net discounted benefits of $1,109,000 compared to $581,000

* for the groin alternative, $-1.682,000 for the sand trap recirculation
alternative, and $0 for the no action plan.

* The segmented breakwater alternative was also designated the Environmental
Quality (EQ) Plan because It was found to be the most environmentally sound
alternative because It creates the largest amount of aquatic habitat for

* benthic organisms and free swimming life and maintains the ecological
integrity of the area by providing a continuous supply of littoral
transported sand for habitat conditions which depend upon a supply of sand.
This plan was also found to be most favorable in terms of causing least
adveraq effeacts to aquatic habitat, water quality, wetland disruption,
terrestrial habitat, and air quality.

EXHIBiT F-33 (continued)
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LOCAL COOPERATION

The Commonwealth of Pennsylvania, through the Department of Environmental
Resources, has stated it will act as the local sponsor for the "permanent"
beach erosion control project and provided a letter dated 7 March 1978
stating their intent to meet the terms required for local cooperation in a
Local Assurance Agreement. In order for a beach erosion control project to
be constructed at Presque Isle, the local cooperator must enter into a writ-
ten agreement pursuant to Section 221 of Public Law 91-611 that it will:

a. Provide without coat to the United States all lands, easements, and
rights-of-way, Including suitable borrow and spoil-disposal areas as deter-
mined by the Chief of Engineers, necessary for the construction of the
project;

*b. Provide a cash contribution equal to the appropriate percentage of
the final construction cost exclusive of lands, easements, and rights-of-way,
the percentage to be in accordance with existing law and based on shore

* I ownership and use existing at the time of construction, which contribution is
* presently estimated at 30 percent;

* c. Pay 30 percent of annual beach redistribution and replenishment costs
for the project;

d. Hold and save the UJnited States free from damages due to the
construction works; except for damages caused through the fault or negligence
of the United States or its Contractors;

e. Maintain and operate all the works, including periodic sand replen-
ishment and redistribution as needed, after completion, in accordance with
regulations prescribed by the Secretary of the Army;

f. Assure continued public ownership or continued public use, without
cost to the Ufnited States, of appropriate access and facilities, including
parking and sanitation, necessary for realization of the public benefits upon
which Federal participation is based, and administer and maintain the beach
for continued public use during the life of the project;

g. Control water pollution to the extent necessary to safeguard the
health of bathers; and

h. Comply with the applicable provisions of the Uniform Relocations
Assistance and Real Property kcquisition Policies Act of 1970 (Public Law
91-646 approved 2 January 197t.) in acquiring lands, easements, and rights-of-
way for construction and subsequent maintenance of the project and inform
affected persons of pertinent benefits, policies, and procedures in connec-
tion with said Act.
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PROJECT STATUS

The Water Resources Development Act of 1976 authorized only the Phase I GDM
stage for the Presque Isle project. Therefore, our schedule assumes that the
Phase I GDM will be submitted to Congress for approval and authorization for
construction before proceeding with the Phase 11 study effort. This "two
phase" authorization has a definite Impact on the date for initiation of
construction of the project since there is a time Interval, presently inde-
terminate in length but assumed to be about 27 months, between submission of
the Final Phase I GDII and initiation of the Phase 11 study effort.

Assuming that the recommended plan is approved and authorized for design, the
earliest construction would begin Is in the spring of 1985.

A tentative time schedule for the Presque Isle beach erosion control project
is shown on Table 2. The Corps study process involves several stages of
planning at increasing levels of detail with opportunities for public par-
ticipation and review of each stage.

Stage I planning consisted of preparation of the Plan of Study which pre-
sented Information about the study area, identified problems, and outlined
work efforts to be accomplished during preparation of the Phase I GDI4.
Stage I planning was completed In May 1978 and was the subject of the public
meeting which was held in Erie on 30 May 1978.

Stage 11 planning was completed in July 1979 and consisted of formulation,
assessment, and evaluation of Alternatives which would provide long-term
solutions to the erosion problems at Presque Isle Peninsula. The results
from Stage II was the subject of the public meeting which was held in Erie on
26 September 1979.

Stage III planning which is the final stage of the Phase I GDM study Is
scheduled to be completed In July 1980. Stage III consists of more detailed
analysis, assessment, and evaluation of the alternatives previously addressed
In this packet and the preparation of an Environmental Impact Statement
(EIS). In Stage III, the plan of protection and improvement is selected.
A Draft Phase I GDM and EIS was prepared in December 1979 and circulated for
agency and public review In February 1980. The Final Phase I GDM which
Includes the EIS to scheduled to be prepared during June 1980.

PUBLIC INVOLVEMENT
Due to the lack of any opposition to the alternative which was selected as
the recommended plan, (the segmented breakwater plan) at the previous public
meeting (September 1979) and to the general acceptance of the project plans
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to date by all Federal and State agencies, it has been deemed unnecessary to
hold a late-stage public meeting to present the results of the Stage III
planning In May 1980 as was previously scheduled. Also preliminary eval-
uation Indicates that the selected plan will not cause significant permanent
unacceptable disruption of the beneficial water quality uses or the affected
aquatic ecosystem.

Any person who has an interest which may be affected by the segmented break-
water plan may request a public hearing. The request must be submitted, in
writing, to the District Engineer within 15 days of the date of this notice
and must clearly set forth the interest which may be affected and the manner
In which the interest may be affected by this activity.

In the Final Phase I GDM, the segmented breakwater plan will be chosen as the
recommended plan since it was determined that it will preserve and restore
Presque Isle in the most economical and environmentally pleasing manner.

EXHIBIT F-33 (continued)
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.annon University
nPERRY SQUARE ERIE PENNSYLVANIA 16541

NASI! LEARNING RESOURCE CENTER

March 6, 1980

Colon] George P. Johnson
Corp:- of En J.neern.! Pu"f ]o D rie t
2776 N4r-.ra Street

lufrfz1o, Net., Yorh 14207

iOr Colonel Johnson:

Thanl. you for the two copies of Draft Phase I General
])oJi,-r Memorandum (GDM) including the Draft Environmental
Tmpact Stntement (DEIS), and associated Appendices for the
beenh eros'ior control project at Presque Isle Peninsula in
Erie, Pennsylvania.

We hcve posted a copy of your letter and a notice on
the bulletin board in the Nash Learning Resource Center that
the..- puhlications are available for review at the circulation
desk.

We appreciate receiving your publications and keep adding
them to our Environmental collection.

Sincerely yours,

(Mrs.) Grace A. Davies
Acquisitions Librarian

GAD: dc
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DEPARTMENT OF TRANSPORTATION A,.o,..* to:
COMMANDERIj ,

UNITED STATES COAST GUARD Ninth Coast O )e-k;ct
1240 East 9th St.

CWlevland. Ohio 4419
Phn( 216) 522-3919

46475

APR 91983
Department of the Army

NQ .Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York, 14207

Re: Draft Phase I General Design
f +Memorandum Presque Isle Peninsula,

Erie, Pennsylvania, December, 1979

Dear Sir:
The Ninth Coast Guard District has reviewed the referenced General Design

Memorandum and Draft Environmental Impact Statement, and we have no
comments or objections to offer at this time.

Sincerely,

R. L. ANDREWS
Commander, U. S. Coast Guard
Water Resources Planning Officer
By direction of the Commander,
Ninth Coast Guard District

Copy to COHDT(G-WEP-7)
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UNITED STATES DEPARTMENT OF COMMERCE

Office of the Secretary

April 15, 1980

Colonel George P. Johnson
* .~ District Engineer

Buffalo District, Corps of Engineers
* 1776 Niagara Street

Buffalo, New York 14207

Dear Colonel Johnson:

In response to the request for comments on the

Peninsula, Erie, Pennsylvania, we would like
to see comments from the Pennsylvania Coastal
Zone Management Program located in the DepartmentI of Environmental Resources.

Sincerely,

LINDA A. SADLER
Deputy Representative

of the Secretary

U.S. DEPARTMENT OF COMMERCE
Offic, of the Secretary
Federal Region IIl
Win. J. Green Federal Building
600 Arch Street -Roomn 10412
Philadelphia. Pennsylvania 19106
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- UNITED STATES DEPARTMENT OF COMMERCE
• '- - The Assistant Seqretary for Science and Technolog.

. ) Washington. D C 2023'D

(202)377-W= 4335

April 25, 1980

Colonel George P. Johnson
U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, New York 14207

*Dear Colonel Johnson:

This is in reference to your environmental impact statement entitled
"Presque Isle Peninsula, Erie, Pennsylvania." The enclosed comments
from the National Oceanic and Atmospheric Administration are forwarded

*for your consideration.

Thank you for giving us an opportunity to provide these comments, which
we hope will be of assistance to you. We would appreciate receaving
six (6) copies of the final environmental impact statement.

Sincerely,

Bruce R. Barrett
Acting Director, Office of

Environmental Affairs

Enclosure Memo from: Mr. Eugene J. Aubert
NOAA
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V. T U.S. DEPARTMENT dF COMMERCE
CL National Oceanic and Atmospheric Administration

~ ENVIRONMENTAL RESEARCH LABORATORIES
r a Great Lakes Environmental Research Laboratory

2300 Washtenaw Avenue
Ann Arbor, MI 48104

April 2, 1980

TO: PP/EC -Joyce M

FROM RD/RF24 - Eugene- J> ert

SUBJECT: DEIS 8003.07 - Presque Isle Peninsula;

Erie, Pennsylvania

The subject DEIS prepared by the Corps of Engineers, Buffalo District,
on cooperative beach erosion control project at Presque Isle Peninsula,
Lake Erie has been reviewed and comments herewith submitted.

The selected plan to alleviate an erosion problem at the Presque Isle
Peninsula will provide 58 offshore breakwaters, each 15.2 feet high,
150 feet long with 350-foot gaps between breakwaters. They will be aligned
parallel to the shoreline and positioned in the trough between the first and

* second offshore bars. The length and spacing of the design breakwaters were
based on experimental prototype breakwaters built in 1978 at Beach No. 10.
These experimental breakwaters are located in a region of accretion where
small reduction in wave energy reaching the shoreline causes drift deposition.
Direct transfer of the design data for the experimental breakwaters, although
successful at the given location, to an area of extensive erosion cannot be
justified. Therefore, the selected plan should be considered as preliminary
and may require revisions. It appears that variable spacing of breakwaters

* along the shoreline is indicated. Model tests are scheduled to check the
design parameters. It is known that in coastal processes models do not
provide reliable q~antitative results. An effective way to check the design
data would be to place a few prototype breakwaters in the region of
2mtonsive erosion.

In the aesthetics of the offshore structures, the most critical parameter
is the height of the structures above water. The Impact Statement indicates
that the experimental breakwaters at Beach No. 10 are acceptable to the public.
Crest elevation of these breakwaters is 574.6 feet and the height above the
long-term mean lake level is 4.1 feet. However, the crest elevation of the
58 proposed breakwaters is 578.8 feet and the height above water will be 8.3
feet. The proposed much higher breakwaters will greatly interrupt the view
of the lake and would be objectionable. The statement lists as a main element
In determining crest elevation the thickness of the layers of stone required
In the cross-section of the structure (page F-3).
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It is recommended that a revision to the project be considered with

first priority given to the development and model test of stable structures

of lesser height. In case the stability of structures would indeed require a

minimum height of 15.2 feet, there are ways to reduce the height of

structures above water. One, to move the breakwaters further away from

shore in deeper water, and the other, to dredge lake bottom at the proposed
lake sites.
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,./\ United States Soil P. 0. Box 985
Department o Conservation Federal Square StationAlriculture Service Harrisburg, .Pennsylvania 17108

April 30, 1980

rol. George P. Johnson, District Engingeer
Buffalo District Corps of Engineers
1776 i~iagra Street
Buffalo, NY 14207

Dear Colonel Johnson:

The Soil Conservation Service has reviewed the draft Phase I, General
Design Memorandum for the Cooperative Beach Erosion Control Project at
Presque Isle Peninsula, Erie, Pennsylvania. We feel the statement
displays a good environmental assessment and adequately addresses all
areas within our expertise.

We appreciate the opportunity to comment on this project.

Sincerely,
"1 - .4

Graham T. Munkittrick
State Conservationist

cc:
Willi m Branigan, Acting Area Conservationist, SCS, Clarion, PA
Lewis Steckler, District Conservationist, SCS, Waterford, PA
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United States Department of the Interior
OFFICE OF THE SECRETARY

WASHINGTON, D.C. 20240

ER-80/ 186
may 9, 1980

Colonel George P. Johnson
District Engineer
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Johnson:

This responds to your letter (NCBED-PE) of February 28, 1980, requesting
our review and comments on the draft environmental statement and draft
Phase I General Design Memorandum for Presque Isle Peninsula, Erie
County, Pennsylvania.

The Department of the Interior has no objection to construction of the '
project as planned and finds the subject documents adequately discuss
our concerns.

Sincerely,

William Patterson
Regional Environmental Officer
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DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
REGIONAL OFFICE

CURTIS BUILDING. SIXTH AND WALNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

REGION III MIY 13 198 IN ONEPiL 0mgrgm ,@s

3CE

Colonel George P. Johnson
District Engineer
Buffalo District
Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

14Dear Colonel Johnson:

We have completed our review of the Draft Environmental Impact
Statement prepared for the Cooperative Beach Erosion Control
Project at Presque Isle Peninsula, Erie, Pennsylvania, and have
no comments to offcr.

Thank you.

Sincerely,

Regional Administrator
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

PRESQUE ISLE STATE PARK
P. 0. BOX 8006
ERIE, PA 16505

May 28, 1980

Colonel George P. Johnson
Corps of Engineers, Buffalo District
1776 Niagara Street
Buffalo, NY 14207

Dear Colonel Johnson:

I am in receipt of the letter and copy of the Draft Phase I
General Design Memorandum (GDM), including the Draft Environmental Impact
Statement (DEIS), and associated appendices entitled "Presque Isle Peninsula,
Erie, PA".

I sincerely appreciate your cooperation in furnishing this
information. It has been helpful to me, as a relatively new superintendent
assigned to Presque Isle State Park, to understand the enormous task of
preserving the beaches along Presque Isle peninsula.

In line with the recommended plan of a system of 58 rubble mound
breakwaters off shore, I am enclosing correspondence regarding a Lake Erie
boat launch ramp.

Sincerely,

Eugene V. Giza
Park Superintendent

EVG/dak
Enclosure
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Dctober 16.* 1979

Lake Iris Soot Launch Rawp

Ray W. Nartz, Regionl Supt.
Park Region #2

Eugene V. Gize.I Park Supt.
Presque Isle State Park

The attached public wotice tram the Corps of Engineers regarding the
Imperative Beach Erosion Control Project at Pressque Isle State Part
Is self-explanatory.

Thw plan to tract breakwater segMts fro the bae of the peninsufla
'4 eastward through Swiset Point leads Itself to the proposed Groin #2

boat lmb ramp.

If we do net eaact the Corps of Engier amd meuest a feasibility
study to deveop Gkoln 02 as a boat ramla anonjmctlon with the segiments,
brekwater plaits w will do the boating public a Waove injustice.

EV/dek
Attachmet
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Jsuuty 4, 1".01

Preequa tole. 9tat* F&Ar

WI C. Torrey Attat Jim Lesbar

It hm0 bew rqwined by 0ha Publi. tht a Lake~sf lost am* be Goa-
strftsd for UbAc #1 at ftegow ROe.

The beat Imp wsui esuql. 00a a1 1mffhf M ad me d alao be
.e 'ae Ala ral"a Wiat. s ift ted own*s that eme up on

take Wia. ftm doe steomsawm up bt ha' ee.fsm to v to get
baa e the do Mtr and **be bay A&d left aft .

We hay lodked &%r do om leas lams mi gts that a lsrncb couad be
plasl in doe are, wi u~ " is t the ab #I paUfta lot. The rowd-
msy tv the r mm l~p ~ h sina a.4 Um s as met to wokim the
aeul barter that he. f*M's. It Am Lm'vsmt Set wave prosectio-a.

J vmslU that It ,--0 esmu, to have the piswt smtime Make
a stwhy. draw plow., am 411et mmml.. for esetracsta..

Atteebiwmts

File
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
So"REGION III

6111 AND WALNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

MA~Y 30W

Colonel George P. Johnson
District Engineer
Buffalo District
U.S. Army Corps of Engineers
1776 Niagara Street.

Buffalo, Neu, York 14207

Dear Colonel Johnson:

We have completed our review of the Draft Phase I General Design
Memorandum (2 vols.) concerning the Presque Isle Peninsula, Erie, Pa.

The project concerns the Cooperative Beach Erosion Control Project.

We have no objections to the proposal as it is presented in the Design

Memorandum or the Impnact Statement. We would classify the project in
EPA's reporting category LO-1.

We thank you for the opportunity to review the documents and look for-

ward to receiving the final reports.

S : e" yours,

John R. Pomponlo
•Chief

EIS & Wetlands Review Section
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Comments and Responses on Draft Phase I GDM

A number of reviewers have provided comments on the draft Phase I General
Design Memorandum which was issued on 28 February 1980. Their comments
and our responses follow. Comments are addressed in the order that they
were received.

E i
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SC5 D-C 23 April 190

Kr. John W. Brjuns
!. 1305 South Shore Drive
i' "4Eric, ?A 16505

Dear Mr. Bras:

This is in responsc to your letter dated 10 April 196I(, In which you
oswjested using segmented breakwaters at Presque Isle Peninsula that are sine
shaped in order to maintain fresh clean water behind the breakwaters.

As you are aware, the Pumse. I General Design hemorandup which was recently
prepared for the Presque Isle beach erosion control project, recommends that

a series of 56 breakwaters be constructed In Lake Erie offshore from Presque
Isle Pesinaula. Each breakwater segment would be 150 feet 1on&, separated by
a gap of 350 feet, and be posItional approximately 400 feet offshore. The
breakwater system would extend from tihe west end of the peninsula eastward
through Sunset Point. ie feel that the breakvater plan would restore the
beaches and provide permanent protection to the peninsula and its
recreational facilities In the most economical and environmentally pleasinu
manner*

The breakwater plan will reduce the wave energy whIch reaches the shoreline by
about am third. However, the 350-foot Sap between breakwater seSment will
allow some wave action to Impinge upon the entire length of shoreline and
will &enerate an alongshore current In the loe of the breakwater system. In
addition, IcotnL wave energy will create a hydrostatic head behind the
breakwater system, thus senerating return flows in the gap@ between breakwater
eegments and assuring onshore-offshore water exchange. The generation of the
alongshore current and return flows will allow sufficient water ctrculation
such that "ad and fresh water are provided behind each breakwater oeipunt.

To amilyse the affoctiveneso of the psmated breakwater plan, a model study
is presently being Initiated by the Corps of Egineers Materways Rxperimont
ItatLes In Vieksburg, Mississippi. The model study will cessist of repro-
deelg, at as oidlstorted scale of ItSO, approximately 9.500 foot ef poelm-
eels a rellum Md modeling underwater contours to about the 24-foot depth.
The purpose of the model study will be to determine breakmter parameters
such as lemgt. height, orientation, optimu breakwater spacing and distance
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Mr. John W. breung

offshore, the Interactions between the proposed breakvaters and existin;
structures, the effects of the breakwaters on the littoral processes, and the
potential for sand transport through the breakwater system. The model stuey
will simulate various wave conditions and lake levels in order to deteruiat
the parameters which will provide the ost effective wave attenuator and
beach building plan.

Experience with offshore breakwaters has sbown that structures, which are
either aligned parallel to the shoreline or at a skew to face the direction
of primary wave attack, will perform most satisfactorily in attenuating waves
and protecting the backehore. The gaps between breakwaters in series will
allow sufficient water cLrculation in the lee of structures to prevent degra-
dation of water quality, especially stagnation which could be *aused by
Improper water quality. Therefore. there would be no advantages to buildiun
sinusoidal shaped breakwatcrs as you sugcst. In fact, the cost for ieple-
menting a plan with sane shaped breakwaters would probably be much greater
than using straight breakwaters because of the additional uterial costs an.
additional engineering, design, and construction costs for lsyun1  out the
plan.

I trust that this Information meets your present eeds, However, if you have

any questions or desire further Information, please feel free to contact my
office.

Sincerely,

An or me gg / GLOcDGk P. JOtILSO::

Colonel, Corps of Engineers
District Engineer

Cy;
NCMIED-D Gorecki

VNCED-DC Clark
Foley

Hallock/Liddell
Braun
Johnson
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SUBJECT: Presque Isle Wadcl Studies

Division Enginuer
U. S. Army 2agiuesr Division, Worth Central
-=61: Hr. Larry 1tipakka
536 S. Clark Street
Mileago, IL 60605

1. Reference:

a. BEMR-PLI letter, paragraph 6. dated 25 September 1980, subject:
Phase I Report for Presque Isle, Pennsylvania.

b. Telephone conversations between Hr. Larry i1pakka of the !zorth
Central Division (14CD) and Mr. C. E. Chatham of the Watemys Exper mat
Station (WES) on 3 and 9 October 1980.

2. Testing of the Presque Isle model Is underway, with efforts to date
being devoted to a qaaltative reproduction of shoaling in the vicinity
of the three experimental breakuaters constructed by the Buffalo District
(NlCD) In 1978. No definite conclusions have been reached during these
early stages of testing, but It appears that tho tests are satisfactorily
reproducing the shoreline changes which have occurred during the past
two years. Successful duplication of these changes substantiates our
corfidOance i the odel's ability to successfully predict the performance
of the offshore breakwater plan. These tests vill continue through
October, and a meeting with 9CD and !HCiU personnel is scheduled at WJES on
27 and 28 October to discuss results.

3. Upon completion of the tests discussed above, we will initiate
teoting of the p'roposed offshore breakwater plan. Due to the highly
successful performance of the experimental breakwaters, ws do not antici-
pate that modal test results will dictate major changos to this proposed
plan nf beach protection. Rather, ye envision the model as a tool to

Exhibit F-46
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YES!"!
SUUJECT: Presque Isle Model Studies

study, refine, and optimize the braakwater design (i.e., breakwater
length, spacing between structures, Interaction of breakwaters with
existing groins. atc.). It'ls felt that continued careful monitoring
of performance of the existing experimental breakwaters by MR. along
vith model study results, till provide the information necessary to
optimize what appaar* to be a tochnically sound basic design for mitigation
of shoreline erosion problems at Presque Isle.

POR MML C0DC4AOIDrR AtID DIRECTOR:

H. S. SDMONS
I Engineer

Chief, HyrauLics Laboratory

Clr

Attn: DentonClr
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