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PORT WING
BAYFIELD COUNTY, WISCONSIN

PRECONSTRUCTION REPORT

THE STUDY AND REPORT

PURPOSE AND AUTHORITY

In response to increased concern for the loss of public and private

lands due to shoreline erosion and the resulting environmental and

economic damage, Congress authorized Section 54 of the Water Resources

Development Act of 1974, Public Law 93-251. This section, also known

as the Shoreline Erosion Control Demonstration Act of 1974, provides

that a 5-year program be developed to demonstrate and disseminate

information about low-cost means to prevent and control shoreline ero-

sion. It further directs that the Chief of Engineers shall establish

a Shoreline Erosion Advisory Panel to advise him in carrying out the

provisions of this section and that, among other coastal locations

specified, demonstration projects shall be undertaken at no less than

two sites on the shoreline of the Great Lakes.

The Shoreline Erosion Advisory Panel investigated many sites that

met the criteria established and made its recommendation to the Chief

of Engineers. He selected 10 sites from those recommended by the panel.

A site near Port Wing, Wisconsin, shown on the following figure, was

one of those selected and is the only site on Lake Superior.
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SCOPE OF THE STUDY

Thits study involves about 1,000 feet of the Lake Superior shoreline

in Bayfield County, Wisconsin, as shown on plate 1. In view of the

project purpose, an investigation was made of the damaged shoreline,

low-cost measures for protecting the shore were considered, several

types of structures for construction were selected, and coordination

with interested agencies and the public was maintained ) The studies

were made in the depth and detail necessary to determine selected

structures, costs, land requirements, and local cooperation needs and

in sufficient detail to begin plans and specifications upon approval of

this report. __

STUDY PARTICIPANTS AND COORDINATION

The St. Paul District, Corps of Engineers is responsible for con-

ducting and coordinating the study. Coordination began with the State

of Wisconsin in December 1976 after the Port Wing site was selected.

The Wisconsin Department of Transportation, Division of Highways is the

lead agency for the State. Several meetings were held with representa-

tives of the Division of Highways to discuss local cooperation require-

ments, project features, methods of State involvement toward its share

of the construction costs, and vegetation measures to be conidered.

Coordination has also been maintained with members of the Shoreline Ero-

sion Advisory Panel, representatives of the Soil Conservation Service

and Coastal Engineering Research Center, other interested Federal and

State agencies, and the public. Correspondence from coordination activi-

ties is in appendix 1.
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THE REPORT

The report is organized into a main report and three appendixes.

11he main report prc3ents the overall study, describes the project area,

summarizes project costs, and presents the recommendations for the

selected demonstration measures. Appendix 1 contains pertinent corre-

spondence and documents used in connection with the study. Necessary

design information is in appendix 2. Appendix 3 contains a draft copy

., the cooperative agreemnait with the State of Wisconsin.

<1)P STI'DIES AND REPORTS

The following reports on shoreline erosion for the Port Wing area

ve been prepared:

a. Section 14, Emergency Bank Protection, Lake Superior at State

Trunk Highway 13, Bay jeld County, Wisconsin, 27 January 1976. - This

report was prepared by the St. Paul District to determine the feasi-

bility of protecting Highway 13 from damage.

b. Soil Engineering Report - Design Investigation, 10 December

1976. - This report was prepared by the Wisconsin Department of

[ransportation, Division of Highways, District 8.

RESOURCES OF THE STUDY AREA

The site selected for the demonstration project is on the southern

shore of Lake Superior along Highway 13 in Bayfield County approximately

23 miles east of Superior, Wisconsin, and 6 miles west of Port Wing.
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The shoreline of Lake Superior is a composite of beaches, boggy

areas, and upland forests which provide habitat for a variety of fish

and wildlife species. The primary fo-est stands in the Port Wing area

consist of pine, red maple, trembling aspen, sugar maple, yellow

birch, basswood, balsam fir, spruce, and white cedar. The project site

has previously been cleared and only a few trees and evergreen shrubs

remain in the area.

Approximately 50 species of mammals occupy the forested areas of

Port Wing. Among the more common are white-tailed deer, black bears,

coyotes, foxes, skunks, porcupines, squirrels, mice, weasels, beaver,

snowshoe hare, otter, mink, and muskrat. Several bird species nest

in the shrubs and trees. Waterfowl and shorebirds such as gulls, terns,

herons, bitterns, rails, coots, and grebes occupy the shallow, marshy

areas of the Lake Superior shoreline. These areas are vegetated with

a variety of aquatic and emergent plants such as cattails, sedges,

willow, elder, and rush.

A variety of fish species is found in the near shore or harbor

areas of Lake Superior. The assemblage of fish is generally comprised

of stenothermal "cold water" species such as whitefish and trout. Also

present are species typically found in warmer water (walleye, yellow

perch, and northern pike).

The mammals and fish species are not specific to the project area,

but rather are in the general area and may on occasion be near or pass-

ing through the specific site.

An archeological study of the area has been made and no historical

or archeological sites were identified. Therefore, construction of the

shoreline demonstration project is not anticipated to have adverse ef-

fects on these values within the project area.
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PROBLEMS AND NEEDS

GENERAL

Highway 13 is the South Shore Scenic Drive of Lake Superior be-

tween Superior and Ashland, Wisconsin, and provides an access to the

Apostle Islands National Lakeshore area. The 1974 average daily

traftic count was 500 vehicles. The projected 1995 daily traffic

c ount is 900 vehicles. The demonstration site is shown on the U.S.

cological Survey 15-minute quadrangles, Brule and Port Wing, Wis-

<osin, at a scale of 1:62,500, based on 1959 photography.

t, 1ti IDENTIFICATION

I'he demonstration site fronts Lake Superior in a northwest

lire,tfon and is exposed to storms from the west to northeast sectors.

:.e ,ite is located on red lacustrine clay deposits of glacial Lake

: <irior. These deposits are prevalent along the entire south shore

1f the lake in Wisconsin and are highly erodible. A substantial annual

rtoss of bluff and shoreline occurs along the entire Wisconsin south

InI June 1975, the study site was first inspected by representa-

tL,.,es of the Corps of Engineers and the Wisconsin Department of

Transportation. That inspection revealed extensive bank erosion and

slope failures along approximately 1,000 lineal feet of shoreline.

At the most critical point, the bank top had retreated to within

19 feet of the highway center line (about 22 feet from the shoulder).

According to a report prepared by the Wisconsin Department of Trans-

portation, the top and toe of the bank at the site had retreated

about 50 and 26 feet, respectively, from 1962 to 1974.
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ht- 'tt. ..,o s .t-qu.nt been inspected on several occasioi.s

, t.e- Ortlint. Irosion Advisory Panel and representatives

2! tie coastal K:Ygineerin2 Research Center, Corps of Engineers, and

>tate of Wisconsin. ihe latest topographic surveys (November 1977)

show that the han;k has retreated to within 32 feet of the highway

center line, a loss of 7 additional feet since 1974.

Within the 1,000-foot reach, erosion is threatening to destroy

the highway. A demonstration project at this location will provide

several benefits and fulfill several purposes. It not only will

demonstrate low-cost shoreline protective measures but will make the

site readily accessible for inspection by many people who may benefit

from constructing similar features along their eroding property. The

project will also provide some protection for the highway. If the

protective measures are not effective, the Department of Transportation

will have to relocate the highway.

EXISTING CONDITIONS

GENERAL

Each year the water surface elevation of Lake Superior is subject

to seasonal rise and fall, but the amount fluctuates from year to year.

From 1860 to 1978, records at Duluth, Minnesota, show the greatest

annual fluctuation, based on the highest and lowest monthly means for

a particular year, was 2.67 feet in 1869. In addition to the annual

fluctuation, variations for short periods are caused by differential

atmospheric pressures and by the tractive force of wind on the water

surface. Changes of this type can be more than 2 feet but seldom exceed

1 foot above or below the normal level.
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The discharge of water from Lake Superior to the lower lakes

has been regulated since 1921 by control structures on the St. Marys

River at Sault Ste. Marie, Michigan. These control structures have

been operated under the direction of the International Joint Commis-

sion to maintain the mean monthly level of the lake as closely as

possible between elevations 600.5 and 602.0 feet IGLD (International

creat Lakes Datum) 1955. See appendix 2 for more detailed informa-

tion on lake levels.

WAVE CLIMATE AND SHORE CONDITIONS

The south shore of Lake Superior in the reach from Superior to

the Apostle Islands region varies in its backshore character from

marsh and dunes to moderately high erodible bluffs of red clay. The

foreshore from Superior to the project site is primarily sandy and

has an average slope of 1:75. This shallow slope helps to lessen

the severity of larger waves, causing them to break well seaward

of the shoreline. Smaller waves can and do reach the toe of the

low bluff where the depth for the design conditions will reach 6.0

feet.

I NVESTIGATIONS

Field investigations made in connection with this study con-

sisted of selected soil borings and tests and topographic and bathy-

metric surveys as required. A base line was established on the

center line of Highway 13 as shown on plate 2. The base line has

been tied into the State coordinate system, Cross sections of the

bank and shoreline were obtained at 33 locations parallel to each

other and generally perpendicular to the shoreline. Between

stations 173+93 and 187+98.35 the sections are 50 feet apart.

8



Bathymetric sections to a minimum 12-foot depth were taken at 18 loca-

tions as an extension to the topographic range line at the same station.

Between stations 174+94.33 and 187+98.35, the sections are 100 feet

apart. The plotted sections are shown on plates 3 and 4 and are repre-

sentative of all the sections taken.

The boring locations and logs are shown on plates 1 and 5, respec-

tively. Borings indicate sandstone bedrock exists at about elevation

596 IGLD. Materials above the bedrock consist of brown, gray, and red

clays, with small amounts of sand along the shoreline.

The littoral environmental observations (LEO) have not been started

at the site. A LEO program is being established and will start when

the ice leaves the area. One location will be established for the

observations at the left profile line.

PLAN FORMULATION

The formulation and evaluation of the protective measures to be

considered are of necessity within an appropriate set of criteria.

Such criteria, both technical and economic, and also intangible con-

siderations permit the development and selection of a system of devices

which may respond to the problems and needs of the area in addition

to meeting the objectives of section 54 - to demonstrate low-cost means

to prevent and control shoreline erosion.

TECHNICAL CRITERIA

The following technical criteria were considered:

a. Protection should be provided against the lake level generated

by the 10-year storm. Studies indicate that a design water surface level

of 602.9 IGLD and a design wave of H - 5.2 feet, H. - 4.8 feet, and

T - 6.2 seconds would be applied at the toe of the structure (see appen-

dix 2).
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b. Protective works should be designed to prevent overtopping

by the design storm. Maximum runup values vary from 4.6 to 11.1 feet

according to the type and slope of the structure. These values are

reduced to make possible an economic limit to the height of the struc-

ture compatible with the demonstration program.

c. Wave heights considered should be those expected to occur

with the storm that would produce 1-foot short-term rise on the lake.

d. Protective structures should not increase erosion along the

adjacent shoreline.

ECONOMIC CRITERIA

The purpose of the project, as stated in the authorizing docu-

ments, is to provide low-cost measures to demonstrate erosion control.

1lierefore, economic considerations are concerned with minimizing the

cost per lineal foot of the devices to be constructed.

ENVIRONMENTAL AND OTHER CRITERIA

The following environmental criteria and intangibles were considered:

a. The plan should be formulated with the goal of making a sig-

nificant contribution to preserving, maintaining, restoring, and en-

hancing the natural resources of the project area.

b. Maximum effort should be made to avoid harmful environmental

effects.

c,. Public health, safety, and social well-being should be considered.

d. Structures provided for demonstration purposes should be different

from those used in other selected demonstration sites to provide maximum

consideration of a number of devices and methods.

10



ALTERNATIVES CONSIDERED

As part of the guidance provided by the Shoreline Erosion

Advisory Panel for the Port Wing site, revetments to include dewater-

ing and sloping were suggested as a possible means of providing low-

cost shore protection. In addition, the need for filter cloth in

conjunction with concrete blocks was identified.

Several general revetment-type structures which were considered

but rejected after further investigation included concrete building

blocks of various sizes and types, acrylic sand pillows, large bags

of high-strength synthetic fiber filled with concrete slurry to form

molded blocks, concrete posts, steel bins, machine-produced tongue

and groove concrete blocks, solid concrete blocks fastened together

with epoxy, concrete and polyethylene parking blocks, and precast

concrete sheet pile. They were dropped from consideration for one or

more of the following reasons.

a. Only temporary protection would be provided.

b. Production or materials would have high cost.

c. Excessive labor would be required for installation.

d. Flotation or anchoring problems would occur.

e. Materials are not readily available.

f. Previous testing performance or experience was unsatisfactory.

g. Geologic or soil conditions prohibit their use.

a11
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THE SELECTED PLAN

The selection of the plan to develop, demonstrate, and dissemi-

nate information about low-cost measures to prevent and control

shoreline erosion involved the comparison of the various alternatives

that met the preceding criteria. Environmental effects and comments

from the Wisconsin Department of Transportation were considered.

PLAN DESCRIPTION

The selected plan is shown on plate 1. It will protect about

1,030 feet of eroding shoreline and provide a stable upper bank. The

following structures will be used:

a. Steel H-piles set vertically into the sandstone bedrock

on 6-foot spacing with railroad ties placed and secured between the

piles. Granular backfill will be placed behind the railroad tie wall.

The structure will be 200 feet long with a top elevation of 610.0 IGLD,

1955 (611.2 msl, 1929).

b. Scrap tires filled with sand and backfilled with granular

material. The structure will be 150 feet long with a top elevation of

607.0 IGLD, 1955 (608.2 mal, 1929).

c. Concrete blocks laid on granular material at a top elevation

of 607.0 IGLD, 1955 (608.2 mal, 1929).

(1) 16- by 24-inch cobblestones (also callel concrete turf

and soil reinforcement grids, grass pavers, or Turf-blocks). The cobble-

stones will be laid on a 1 vertical on 3 horizontal slope for a distance

of 150 feet.

12



(2) 8- by 16-inch concrete control blocks for a length

of 100 feet. The blocks will be laid on a 1V on 3H slope with the

cells vertical. The control blocks have an interlocking feature

which holds the blocks in position in one direction. The cells will

be filled with topsoil and seeded.

(3) 12- by 16-inch concrete control blocks. These blocks

will be placed in the same manner as the 8- by 16-inch blocks for a

length of 100 feet.

The structures considered most effective will be placed in the

area where protection is critical to the stability of the highway.

Granular fill and a plastic filter cloth will be placed behind or under

each protective structure at the lower portion of the bank to prevent

loss of foundation material. The toe of each structure will be keyed

into the lake bottom. The remaining upper portion of the bank will

be shaped to provide a slope of 1 vertical on 5 horizontal from the

structure to the existing ground. The graded slope will be topsoiled

and seeded.

At each end of the protection and between each demonstration

structure, standard riprap sections will be used to prevent possible

failure of the structures due to flanking and to prevent the failure

of one structure from influencing the adjacent structure. The rock

will be graded from 120 to 2,000 pounds. Riprap sections will vary

from 50 to 70 feet in length and will be about 3.2 feet thick with a

top elevation of 607 IGLD, 1955 (608.2 mel, 1929).

PLAN ACCOMPLISHMENTS

Construction of the plan will satisfy the primary study purpose -

to develop, monitor, and disseminate information on a shoreline erosion

control demonstration program. The plan may also prolong the useful

life of Highway 13 and reduce the lose of bank material to the lake.

13



EFFECT OF THE PLAN ON THE ENVIRONMENT

The protective structures will have beneficial effects on the

environment by reducing the amount oL land being lost annually to the

lake. However, the red clay along the south shore of Lake Superior is

highly erodible and, after a storm, the effect of the suspended

particles can be seen in the lake several thousand feet from shore.

Curtailment of the erosion at the demonstration site would have an

Insignificant effect on this plume or on overall water quality.

DES [N

The details of the revetment structures are shown on plates 6

and 7. The size and location of the structures were based on existing

information concerning wave height, period, and direction; slope topog-

raphy, and bathymetry of the area; and construction cost. The consider-

;ition given for design standards is consistent with the Coastal Engi-

neering Research Center Shore Protection Manual.

The structural stability of the wall and H-piles was investigated

using an active earth coefficient of 0.33 for computing forces against

the wall and a passive coefficient of 2.10 for determining passive

pressures on the H-piling, The passive coefficient includes a factor

of safety of 2.0. The resulting design consists of eight BP 32 H-piles

30 feet long at 6 feet on center with 6- by 8-inch timbers placed in the

H-pile flanges.

The scrap tire structure was designed using the gildance in a

report entitled "Scrap Tire Revetment" published by Carroll Engineering,

Inc., Baltimore, Maryland. The design is based on the concept presented

in the report and modified to better suit conditions at the project site.

14



The concrete cobblestones are manufactured under the trademark

"Monoslabs" and are distributed by Grass Pavers, Ltd., Royal Oak,

Michigan. Similar products are manufactured under other names by

other companies. The structure was designed using available literature

and experience.

The concrete control block structures are basically trial designs

using the interlocking feature of the blocks to provide a dependable

structure. Two sizes of blocks were used to better evaluate the

effect that block size would have on performance,

The upper portion of the slope will be flattened to I vertical

on 5 horizontal. Based on soils information and previous experience,

a stable slope will be provided. Material excavated from the existing

bank will be used as needed to fill low areas. Excess excavated material

will be disposed of off site.

The riprap sections were designed in conformance with procedures

recommended by the Coastal Engineering Research Center Shore Protection

Manual for graded riprap.

VEGETATION

Vegetation will be used on the graded slope above the structural

measures. Planting will be done immediately after the structures are

completed. The Soil Conservation Service and Wisconsin Department of

Transportation have concurred that the vegetative cover used should

meet the requirements of Sections 625 through 631, Wisconsin Department

of Transportation, Standard Specifications, Road and Bridge Construction,

Edition of 1975.

Two seed mixtures will be used in conjunction with each other in

accordance with Section 630 cited above. The mixtures will be composed

of seeds of the purity, germination, and proportions (by weight) as

given in the following table.

15



Seeds and mixtures to be used for vegetative cover
Seeds Mixture

Percent Percent Percent in Percent in
Species purity germination No. 3 No. 5

Kentucky 31 fescue 97 85 65 -
21# Kentucky bluegrass 85 80 10 -
Creeping red fescue 97 80 15 -
Red top 92 85 5 -
Perennial ryegrass 95 90 5 -
Empire birdsfoot trefoil 95 80 - 35
Crownvetch 95 70 - 65

CONSTRUCTION

The estimated time of construction is less than 1 year. During con-

struction, only the areas needed for construction and disposal of ex-

cavated material would be cleared. All efforts would be made to disturb

as little natural cover as possible and to minimize the time that the

area would be without vegetative cover.

To abate and control pollution caused by the construction, the

contractor and any subcontractors would be required to comply with all

applicable Federal, State, and local laws and regulations.

)PEVRATON AND MAINTENANCE

Operation and maintenance of the structures would be a Federal

responsibility and would be accomplished in accordance with Federal regu-

lations until the demonstration program ends. At that time, the struc-

tures will be turned over to the control of the local sponsor (the State

of Wisconsin) for continued maintenance or disposal.

During the demonstration program, maintenance will be limited to

the level expected to be performed by a homeowner using one of the pro-

tective measures. This is believed to be in line with determining the

effectiveness of various measures. If damage is so extensive that a

16



homeowner would probably not try to correct the problem and the failure

of a structure could adversely affect the performance of an adjacent

structure, repairs or corrective action will be made.

No significant problems are anticipated in the operation and

maintenance of the selected plan and annual costs are expected to be

minimal unless severe damage or failure occurs.

ESTIMATED COSTS

The estimated construction costs for the selected plan are given

in the following table.

Summary of first costs
Unit Total

Item Unit Quantity cost cost

Construction costs

H-piles and railroad ties

Granular fill CY 520 $6.00 $3,120
Random fill CY 2,570 1.50 3,855
Topsoil CY 30 3.50 105
Stripping CY 190 3.00 570
Excavation at structure CY 220 3.00 660
Excavation of upper bank CY 100 2.00 200
Riprap CY 140 25.00 3,500
Plastic filter cloth SF 2,400 0.35 840
Seeding upper bank SF 19,6C0 0.02 392
H-piles 8BP-36 Ea 35 11.00 385
Railroad ties, 6-foot Ea 578 10.00 5,780
Steel cap LF 200 10.00 2,000
Contingencies 4,593

Total H-piles and railroad ties 26,000
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Summary of first costs (cont)
Unit Total

Item Unit Quantity cost cost

Construction costs (cont)

Scrap tires

Granular fill CY 100 $6.00 $600
Granular fill for tires CY 200 4.00 800
Random fill CY 210 1.50 315
Topsoil CY 10 3.50 35
Stripping CY 30 3.00 90
Excavation at structure CY 470 3.00 1,410
Excavation of upper bank CY 1,910 2.00 3,820
Plastic filter cloth SF 3,600 0.35 1,260
Seeding upper bank SF 17,250 0M02 345
Tires Ea 2,600 1.00 2,600
Stainless steel
connectors Ea 2,500 1.25 3,125

Anchors, 4-foot Ea 32 2.00 64
Anchors, 9-foot Ea 16 4.50 72
Contingencies 2,964

Total scrap tires 17,500

12-inch concrete blocks

Granular fill CY 110 6.00 660
Random fill CY 20 1.50 30
Topsoil CY 40 3.50 140
Stripping CY 10 3.00 30
Excavation at structure CY 120 3.00 360
Excavation of upper bank CY 1,940 2.00 3,880
Plastic filter cloth SF 3,100 0.35 1,085
Seeding upper bank SF 11,700 0.02 234
Seeding structure SF 1,400 0.02 28
Concrete blocks, 12-inch Ea 2,250 1.25 2,813
Contingencies 2,240

Total 12-inch concrete blocks 11,500

8-inch concrete blocks

Granular fill CY 140 6.00 840
Random fill CY 30 1.50 45
Topsoil CY 40 3.50 140
Stripping CY 10 3.00 30
Excavation at structure CY 120 3.00 360
Excavation of upper bank CY 1,470 2.00 2,940
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Summary of first costs (cont)

Unit Total
item Unit Quantity cost cost

Construction costs (cont)

8-inch concrete blocks (cont)

Plastic filter cloth SF 3,100 $0.35 $1,085
Seeding upper bank SF 11,700 0.02 234
Seeding structure SF 1,400 0.02 28
Concrete blocks, 8-inch Ea 3,375 i.00 3,375
Contingencies 1,923

Total 8-inch concrete blocks 11,000

Concrete cobblestone

Granular fill CY 260 6.00 1,560
Random fill CY 90 1.50 135
Topsoil CY 20 3.50 70
Excavation at structure CY 190 3.00 570
Excavation of upper bank CY 2,400 2.00 4,800
Plastic filter cloth SF 4,650 0.35 1,628
Seeding upper bank SF 17,250 0.02 345
Seeding structure SF 3,300 0.02 66
Cobblestones Ea 1,725 3.80 6,555
Contingencies 3,271

Total concrete cobblestone 19,000

Riprap

Granular fill CY 240 6.00 1,440
Random fill CY 980 1.50 1,470
Stripping CY 100 3.00 300
Excavation at structure CY 500 3.00 1,500
Excavation of upper bank CY 3,050 2.00 6,100
Riprap CY 1,100 25.00 27,500
Plastic filter cloth SF 10,460 0.35 3,661
Seeding upper bank SF 35,300 0.02 706
Contingencies 8,823

Total riprap 51.500

Total construction costs 136,500

Supervision and administration

Inspection 6,000

Overhead 2,500

Total supervision and administration 8,500

Total first costs 145,000

19



DIVISION OF PLAN RESPONSIBILITIES

This section presents information on the various Federal and

non-Federal responsibilities for implementing the selected plan.

cOST ALLOCATION AND APPORTIONMENT

The authorizing document provides that the local sponsor, in the

case of a demonstration site located on private or non-Federal public

lands, shall pay at least 25 percent of the construction cost and as-

sume operation and maintenance costs upon completion of the project.

In addition, the sponsor shall provide all necessary lands, easements,

and rights-of-way and the cost thereof shall not be considered toward

the required share of the construction cost.

The State of Wisconsin, in its capacity as sponsor, has agreed

to provide services during the project duration as a supplement to

the cash contribution to compensate for its construction share. The

estimated total cost of construction is $145,000 and is shown in the

preceding table. The estimated State share is $36,250.

:FEDER-LI RESPONSIBILITIES

After approval of this plan and upon receipt of the non-Federal

assurances of local cooperation and the necessary funding, the United

States would design and prepare detailed plans, award the necessary

construction contracts, and supervise the construction. When con-

struction is completed the United States would monitor the project

and provide needed maintenance until the project is ended and trans-

ferred to the local sponsor.
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NON-FEDERAL RESPONSIBILITIES

The non-Federal sponsor, the State of Wisconsin, has given

satisfactory assurances that, if the Covernment starts construction

of this project substantially in accordance with the plans in this

report and with Federal legislation authorizing the project, it

will:

a. Provide without cost to the United States all lands, eas,-

ments, and rights-of-way necessary for the construction, operation,

maintenance, repair, monitoring, and demonstration of the project, as

defined by the Chief of Engineers or his designee.

b. Pay or contribute in services and cash 25 percent of the

total first cost of construction of the project presently estimated

to be $145,001. Such construction costs shall be computed in accord-

ance with the schedule set out in exhibit A of the agreement with the

State.

c. Assume all costs of operation, maintenance, and repairs of

the project upon its completion. "Completion of the project" is de-

fined as that date on which the Government has terminated its

responsibilities for construction, operation, evaluation, and demon-

stration of the project and transferred all of its jurisdiction and

control over the project to the State. Based upon current authorized

and continued Federal funding, the completion date is expected to be

30 September 1980 unless extended by subsequent congressional authority.

d. Hold and save the United States free from all damages arising

out of the State's obligations as set forth in the agreement. However,

the State shall not be responsible for damages due to the fault or

negligence of the United States or its contractors in the construction,

operation, maintenance, repair, monitoring, and demonstration of the

project.
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e. Permit public access to, and continue public use of, the

!O,11ille Lo be protected by the project. Such public access shall

a, lahLt, at no fee, either on an open basis or by schedule,

I . , li of thL Port Wing Demonstration Project.

(A,,ply with Sections 210 and 305 of the Uniform Relocation

'1,nd Land Acquisition Policies Act of 1970 approved 2 Janu-

)1! (Public Law 91-646).

i. Furnish an assurance that it will comply with Title VI of

,,i.l Rights Act of 1964 (78 Stat. 241, 42 U.S.C, 2000 d, et seq.)

.,u:irtment of Defense Directive 5500.11 issued pursuant thereto

~L~.lh it I Virt 300 of Title 32, Code of Federal Regulations.

PLAN IMPLEMENTATION

iLe following steps will be taken after this report is submitted:

a. An environmental assessment and negative declaration will be

<inuiated to all interested agencies and individuals. If comments on

issessment reveal significant adverse environmental effects or if

iit Llent public opposition is indicated, an environmental impact

[;tLement will be prepared and circulated.

b. This report will be reviewed by North Central Division in

'iV ago, Illinois, and the Chief of Engineers in Washington, D.C.

C. The Chief of Engineers will authorize construction of the

, Ject.

d. Congress will be notified of project authorization. (The

litt- that Congress is notified is the effective date of project

rllftht r1zation.)
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e. Plans and specifications including detailed engineering

cost estimates will be prepared.

f. The agreement with the sponsor, the State of Wisconsin,

will be processed and signed.

g. The project will be advertised for bids.

h. The contract will be awarded.

i. The project will be constructed and monitoring will begin.

J. The project will be turned over to the State of Wisconsin

which will assume responsibility for operation and maintenance.

It is not possible to accurately estimate a schedule for the above

steps because of variables in the reviewing and funding process. How-

ever, the following time objectives have been established:

a. April 1978 - Report approval from the Chief of Engineers.

b. May 1978 - Completion of plans and specifications.

c. June 1978 - Advertise for construction.

d. July 1978 - Contract awarded.

e. August-September 1978 - Construction of the project.

f. October 1978-September 1980 - Monitor project.
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VIEWS OF NON-FEDERAL INTERESTS

lhe project plans were coordinated with various State, local,

aongovernmental interests. Statements by those interests are

!,ined in appendix 1.

REVIEW BY OTHER FEDERAL AGENCIES

letters and comments received from other Federal agencies are

contained in appendix 1.

PROJECT MONITORING PROGRAM

,KN E H Al.

the project for Port Wing is scheduled for installation in 1978

will be followed by a monitoring program ending in September 1980.

1_e monitoring program consists of certain physical observations to be

accomplished before, during, and after construction. Data to be ob-

tained involve the base conditions without any structures in place,

udltions during construction, and the behavior of the test site and

.e structures following completion of construction. The estimated

k ,,t Of the monitoring program is shown in the following table.
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WAVE DATA

N wave gages are located in the area. The cost of installing

the necessary equipment was not considered warranted for the limited

Jata to be acquired.

1.1.0 OBSERVATIONS

Littoral environment observations (LEO) will be made at the project

site on a twice daily basis. These observations will include the wave

characteristics, surf zone, wind speed and direction, foreshore slopes,

, ~t ieeC&t, ripcurreuts, beach cusps, and water level variations.

LEO observations will be suspended each year when the lake freezes.

TOPOGRAPHIC AND BATHYMETRIC SURVEYS

Surveys were made before project construction and will be made

during construction and following construction until project termina-

tion. Surveys would be accomplished three times a year during the spring,

summer, and fall quarters. Surveys would not be done during the winter

due to snow cover and lake freeze-up.

VISUAL INSPECTIONS

The functional performance of the structure and the effect on the

adjacent area would be observed monthly and a standard report form pre-

pared. Ground level photographs would be taken during the monthly

inspection to further document structural and vegetative changes.

AERIAL PHOTOGRAPHY

Vertical color and color infrared photographs would be obtained

three times a year in April, July, and October during the demonstra-

tion period. Photos would not be taken during the winter due to the

snow cover. The photography scale would be 1 inch - 200 feet (1:2,400)

26
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with 60-percent overlap, 9- by 9-inch prints., Approximately 1 mile of

shoreline will be covered with each flight.

DATA REDUCTION AND ANALYSIS

To establish a standard base that all demonstration projects can

be measured against is the responsibility of the Chief of Engineers

and the Coastal Engineering Research Center. The District office

will support this effort by establishing and maintaining the system

of data collection. A program is required to reduce, collate, and

analyze the data as they become available. This would be accomplished

the month following the aerial photography and the topographic and

bathymetric surveys.

ENVIRONMENTAL ASSESSMENT

An environmental assessment has been prepared for this project.

The environmental review process indicated that the proposed action

does not constitute a major Federal action significantly affecting the

quality of the human environment. Therefore, an environmental impact

statement will not be prepared. A negative declaration was prepared

and is being coordinated in accordance with ER 1105-2-507 (4)(b)(2).

RECOMMENDATIONS

It is recommended that a project under the authority of section 54

of the Water Resources Development Act of 1974 be approved in accordance

with the plan described in this report, subject to such modifications

as in the discretion of the Chief of Engineers may be advisable.

Non-Federal interests will be responsible for fulfilling the re-

quirements of the local sponsor as outlined in this report to include

the payment in cash and/or services equivalent to 25 percent of the

total first cost of construction.
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The remaining 75 percent of the total first cost of construction,

the operation and maintenance of the project, and the monitoring until

.i)jet completion are a Federal responsibility.

The total first cost of construction is estimated to be $145,000.

ilt Lost of the monitoring program is estimated to be $20,800 in fiscal

year 1978, $32,500 in fiscal year 1979, and $36,700 in fiscal year

1980.

FORREST T. GAY, III

Colonel, Corps of Engineers
District Engineer
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February 8, 1978

Colonel Forrest T. Gay, III SIISW 0090-78
District Engineer RE: NCSED-PB
St. Paul District, Corps of Engineers Shoreline erosion project
1135 U. S. Post Office and Custom House
St. Paul, Minnesota 55101

Dear Colonel Gay:

We have examined the information you submitted concerning the
';horeline erosion control project near Port Wing in Bayfield
County, Wisconsin.

Our comments on the effect that this project might have on his-
torical or archeological resources will have to await our review of
the Lesults of the cultural resources reconnaissance survey under-
taken in the summer of 1977.

For your records, please note that Richard A. Erney is now Director
of the State Historical Society of Wisconsin and State Historic
P'reservation Officer. If we can be of any further assistance,
please contact Mr. Richard W. Dexter (608/262-2732) in the Historic
Pr(-servat ion Division.

Sincerely,

Richard A. Erney
State Historic Preservation Officer

/ .By Jeff Dean
State Preservation Planner

RAE: rdc
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MUSEUMS DIVISION
Accreli d oy the Amerianu A, ocialton of Museums

February 13, 1978

Colonel Forrest T. Gay III
St. Paul District, Corps of Engineers Re: Section 54
1135 U.S. Post Office and Custom House Shoreline Erosion Control
St. Paul, Minnesota 55101 S.T.H. 13 Bayfield Co.

Dear Colonel Gay:

There are no known archaeological sites in the above mentioned project
(1'49N, R9W - Section 4). We will be conduting an archaeological survey
Of the proposed new highway right-of-way later this year and will report
to you should and material of archaeological significance be discovered.

Sincerely,

John T. Penman
Highway Archaeologist

J!TP: jf

~~~J on Novick
Department of Transportation
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United States Department of the Interior
V (;LOL-OGICAL SURVEY

Water Resources Division
1815 University Avenue

Madison, Wisconsin 53706

February 15, 1978

(Att.: NCSED-PB)

Forrest T. Gay

Colonel, Corps of Engineers

Diatrict Engineer

Department of the Army

St. Paul District, Corps of Engineers
1135 U.S. Post Office and Custom [louse

St. Paul, Minnesota 55101

Dear Colonel Gay:

Thank you for allowing us to review your preliminary report,

"Section 54, Shoreline Erosion Control Demonstration Project, Lake

Superior at State Trunk Highway 13 near Port Wing, Bayfield County,

'isconsin".

W,'e have no significant comments to offer in regard to the proposed

project or the report. The report has been kept for our files.

Sincerely,

J[[G/bjh J 1t. Green
Assistant District Chief

2 "Appendix 1
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EXEC'VTIVE COMMITTEE

CHAIRMAN *A"41 AND)COO1NS Y * ICI COUNT-Y

VicE'CHAmPMAN 'A~LCUNTY * HuS COV N

j~s SEC T TASuRE F TI ONY Sr Aor I,%,I R Cot IN TY

EXECUTIVE DORE C'O0R iX'JCLSOUN * AIL COUNTY

Sk I f T n CJ* MON COUNTY *. SRINCOUNT-Y

INDIAN RESERVATIONS

.an economic development district

z r 19 78

1 (t Cav, I1I1

tOf fict % cua -tom [House
I 'i iit2so t a 55101

c: ctinn 5", Shoroline Eros.ioni Control Demonstration Project, Lake
Superior it state Trrunk Hi ghway 13 near Port Wing, BavIfikld County,

.j~~clGay:

the Northwvcst Eec ioal Plannin-, Corwnis .sion hals reviewed the
1:-."n t and wishIes t o maike theL to I low in g commen ts:

rWetRe,,i onal Planning4 Coisi-4ion SUPoorts the. proposed project and
Iv tVecciicil assistance that it may provide for the prompt completion
Pproject.

k- ,O 1-av Project has taken an unofficial position of support for the
S11"" !Ic Corp.- A Eiinceers did net request a review of the

-I rojec t I)-. the Red Clay Project.

li.rt%'esL t Et-iona I1 Planning Commission suiggests that some level of
:1T0io ho llndertakvn between the Corps of Engineers and the Red Clay
t t, provide for a free exchange of technical information. In addition,

ild ;iwiest that a fututre monitoring nlan he developed by the Corns of
toi inclde, monitoring of the Rod Clay Project shoreline activities

liHIsland andl Madigan Beach in Vshland County after Red Clay
.. t ttrmination.

,have, any questions, please feel free to call.

i r ly,

F . P'o3 It
w, [Eirec tor

Appendix 1
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United States Department of the Interior
. ./ ,0')'(). 0(11 1O RE'CIIE.'1'ION

, ," 1,.\[, 1. NT( ZA ' . iNI*,;ION

I1AI)I.RAL B, UILDING

ANN .RI13)IZ, MIAt' ;,N 18107
D)427GL
Lake Superior

February 17, 1978

Colonel Forrest T. Gay III
District Engineer
U.S. Army Corps of Engineers,

St. Paul District
1135 U.S. Post Office and Custom House
St. Paul, Iinnesota 55101

Dear Colonel Gay:

I.e have reviewed your preliminary report entitled "Section 54,

Shoreline Erosion Control Demonstration Project, Lake Superior at

State Trunk Highway 13 near Port Wing, Bayfield County, Wisconsin,"

and have no comments to offer at this time. There are no recrea-

tion projects involving Land and Water Conservation Fund monies in

t is immediate area.

,Sincerely your

ohn D. Cherry
Regional Directo

Appendix 1
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DEPARTMENT OF TRANSPORTATION Ad ress reply to:
.,OMMANDR (ecv)

UNITED STATES COAST GUARD N,,:', Cat ... ir. Dit,,t
,IU East 9th St.

I Clevel nd, Ohio 4.199

Phone. (216) 522-3934

11014

23 February 1978

mt of the Army
I i,;t ict Corp:; of Engineers

: 1 Forrest T. GAY, III
:;trict Engineer

3 .S. Pot Office, & Custom House

1111 1. il ota 55101

I I T) ,mel GAY:

',oreine rosion Control Demonstration Project on the southern
,, dIe Superior is of major interest to us. We routinely

i IcY erosion problems in our marine projects.

not have any specific comments on your preliminary report but
rMviewed it with interest.

i id Like to continue to receive all information on the project as
,,'vlosos. Some of our engineers are interested in visiting the
!) .tration site at appropriate times to gather first hand knowledge

.dexperience.

:r considration in this matter is greatly appreciated.

-" ] - -n c .< it

I F, LINDEMANN
Chief of Staff

S i:dix L
1- t
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UNITED STATES
' 'ENVIRONMENTAL PROTECTION AGENCY

REGION V

23 'OUTH DEARBORN ST

CHICAGO. ILLINOIS b0604

:. . 973

i:lm !rrtst T. Gay, III

District Engineer

b 1 irtrnmnt of the Army

t. 1'aul District, Corps of Engineers
113) u.S. Post Office and Custom House

i,, t a 55101

B.er Colonel Gay:

4,- ippreciate your letter of February 3, 1978 in which you disL.issed

C,. Share Erosion Demonstration Project, Lake Superior at State

irw~k ilignway 13 near Port Wing, Bayfield County, Wisconsin. We have

2i,,od the attached preliminary and reconnaissance report and have

l a i.i or cormments.

Our A,;ency has worked with State and local agencies to d.vel(op an

ero:;ion control programn for the red clay counties of Wisconsin. Ir

orler to assist us in our erosion control program, we request tLat

-r' rr, oa itoring program be coordinated with our Red Clay Pro-

.1 , - ' t : i r , .'i si ilar erosion c ontroI proje t was i n I it J aIong

,. AnIaiAud Countv Shoreline. Longard tubes, sand fillcd plastic tubes,

-'r,. placed on kadigan Beach for shoreline protection and a sampling
evaitI tion program was established. If a monitoring piogrdam is initiated

,it this site, we recomnend that the water be sampled for heavy metals,
,1 , , a julo or other elements present in the tires which may leach
Out .

t,. thu map, it ippeared the area of severe erusi ... is spars,,ly
o,1 i. li, ,r,,line to the east and west d,).,o , it hav, thte ,.r,)sion

'! '. . :,, '," .,'.s ,)f shoreline are also heavily we dcd. :,)ri,idera-
Veil.1 [) .iveli in the revegetation program to use of oative tree

S'" add s ! stability.

Appendix I
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W'W appreciate the opportunity to review this shore erosion demon-

!;Lration program. If you have any questions in regard to our

comments, please contact Mr. William D. Franz at 353-2307 or Mr. Carl

Wilson at 353-2165. Mr. Wilson is the Red Clay Project officer for

our Agency.

sincerely,

Susan P. Walker, Chief

Llvironmontal Impact lReview Staff

otfice of Federal Activities

Appendix 1
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APPENDIX 2

LAKE LEVELS

Each year, the water surface elevation of Lake Superior is

subject to a consistent seasonal rise and fall. The lake level

usually reaches its lowest stage in March at about the close of

winter and attains its highest stage during the late summer, usually

in September. The amount of this annual fluctuation varies irregu-

larly from year to year. Records at Duluth, Minnesota, from 1860 to

1978 indicate that the greatest annual fluctuation, based on the

highest and lowest monthly means for a particular year, was 2.67

feet in 1869. The lowest annual fluctuation was 0.41 foot in 1929.

For the period 1900 to 1970, the average fluctuation was 1.10 feet

with the low in March and the high in September.

In addition to the annual fluctuations, oscillations of irregular

amount and duration occur. These short-term changes are referred to

as wind setup and seiche. They are caused by differential atmos-

pheric pressures and by the tractive force of wind on the water sur-

face. Changes of this type can be up to 2 feet but seldom exceed

I foot above or below the normal level. The unusually severe storm

of 28 November 1905 temporarily raised the water level by 2.3 feet in

Duluth-Superior Harbor.

Because it was undesirable for navigation charts to show greater

depths than were available, the U.S. Lake Survey in 1901 adopted new

reference planes for use on its charts, The planes were called

"Standard Low Water" and were selected such that their elevations would

be lower than any stage that might be expected to occur during the

navigation season. These planes are now called the Low Water Datums

for the lakes; for Lake Superior the level is set at elevation 600 IGLD

(International Great Lakes Datum) 1955. Federal navigation improve-

ment depths are also referred to this datum plane.
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The discharge of water from Lake Superior to the lower lakes

has been completely regulated by control structures since 1921.

These control structures are located on the St. Marys River at the

head of St. Marys Falls. They have been operated under Orders of

Approval of the International Joint Commission to maintain the mean

monthly level of the lake as closely as possible between 600.5 and

602.0 feet. The highest recorded mean monthly water surface eleva-

tion at Duluth was 602.03 in August 1973; the lowest was 598.02 in

April 1926. For the period 1900 to 1970, the average low in March

was 599.83 feet and the average high in September was 600.93 feet.

For the Port Wing Highway 13 site, the design water surface

level was computed as follows:

Duluth gage, 10-year mean monthly level 601.93

Duluth gage, 1-year short-term rise 1.00

Design level 602.93
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CALCULATION OF DESIGN WAVE

The design wave was taken from the Waterways Experiment Station's

"Design Waves for Lake Superior."

Site #15

Azimuth angle = 1800 (wind from north)

Deepwater wave = 13.1 feet, T = 7.6 seconds, L = 296 feet
0

Slope

Foreshore 0.013

Nearshore 0.036

Toe 0.090

Bluff 0.350

Offshore 0.010

Distance to breakers = 324 feet from shoreline

d = 6.1 feet
S

Consider a wave of H = 13.1 feet, T = 7.6, L = 296 feet
0 0

Toe depth = 6.1 feet

Bottom slope = 0.01 (offshore)

Find breaking depth

Average refraction coefficient for a 7.6-second wave is
0.84 (from Minnesota Point report)

d /L = 6.1/296 = 0.0206
s 0

H/H ' = 1.213
0

H = 13.1 x 0.84 x 1.213 - 13.3

H 11.0, H '/gT 2 = 11.0/1,860 - 0.0059
0

1Hb/H' 0.96, Hb - 10.6 feet, Hb/gT2  = 0.0057

Breaking depth range: B - 1.22 1.2.9 feet

A - 1.53 16.8 feet
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Try a smaller wave.

Try i0 = 7.0, T = 6.3, L = 203
0 0

d /L = 0.030, H/H ' = 1.125, KR - 0.75

H = 7 x 0.75 x 1.125 = 5.9 feet

S = 59 /1.1.25 = 5.25 H '/gT
2 = 5.25/1,278 = 0.0041

0 
0

H b/H o f = 1.05 H = 5.5

Hb/gT
2 = 0.0043 db/H b = 1.21, d, = 6.7 feet

1.53, d2 = 8.4 feet

Try H = 6.5, T 
= 6.2, L = 197, KR - 0.71

0 
R

d/L = 0.031 H/H 0 = 1.118
0 

0

S = 1.118 x 0.71 x 6.5 = 5.2 feet

H = 4.6 feet H '/gT 2 = 4.6/1,238 = 0.0037

0 0

HbIH = 1.05 H.b  = 4.8 1b{/gT 0.0039

B = 1.
2 0 d = 5.8 feet

A 
= 1.

5 2  d 2 = 7.3 feet

use H = 6.5-foot wave
0
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Azimuths of Noimal Shoreline Vectors

Shoreline Point Azimuth Shoreline Point Azimuth

1 330 30 IS0

2 330 31 1SO

3 330 32 180

4 330 33 180

5 330 34 210

6 300 35 300

7 300 36 300

8 300 37 330

9 300 38 270

10 300 39 210

11 300 40 210

12 300 41 210

13 270 42 210

14 180 43 180

Port 1s 180 A4 180

Wing 16 180 45 180

17 130 46 180

18 0so 47 1SO

19 ISO 48 180

20 210 49 180

21 180 so 180

22 150 51 180

23 1SC 52 180

24 18O 53 180

25 IS0 54 270

26 150 55 180

27 1S0 56 120

28 130 57 90
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I P 10 0 L EI C l E H .IG1

, " V IGHY (FT) At'GLE CLASS

9,2 3

2 4d8 4,6 4, 4
3 3 ,a 5,1.'

4 5i,7 5,.4 5 ,.
56W3 5,6 5 .

6 6,x6 5,9
7 7,0 6,1

7.3 6,4 (
9 7r6 6,6

8,0 6,9 6,9
I. 813 7,2 7,1

13 St9 7.7 7 .
14 9 3 7,g 7.7
15 6 .2 7,9
51" 99 8.5 8,1
17 100 8.7 8,3
15 10,x6 9.0 8.5
19 1,09 9.2 8,7
20 1 JR3 9,5 L 9
21 9, .6 91,8 9,2
22 11,9 10.0 9,4
23 9l2r2 10.3 9.6
4 1,6 10,9 9's

25 12%9 10,8 %00
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APPENDIX 3

COOPERATIVE AGREEMENT



DRAFT CONTRACT

THIS AGREEMENT entered into this day of by and between

the UNITED STATES OF AMERICA (hereinafter called the GOVERNMENT) repre-

sented by the contracting officer executing this agreement, and the

State of Wisconsin, Department of Transportation (hereinafter called

the STATE)

WITNESSETH THAT:

WHEREAS, establishment of a shoreline erosion control demonstration

project at State Highway 13 near Port Wing, Wisconsin, was authorized

by Section 54 of the Water Resources Development Act of 1974 (PUBLIC

LAW 93-251); and

WHEREAS, the STATE represents that it has the authority and capability

to furnish the non-Federal cooperation required by the Federal lecsl -

tion authorizing the Project and other applicable law;

NW, THEREFORE, the parties agree as follows:

i. The STATE agrees that, if the Government shall commence construc-

tion of the Port Wing Project substantially in accordance with the Port

'.ing, Wisconsin, Shoreline Demonstration Project Preconstruction Report

and with Federal legislation authorizing such Project, the STATE shall,

in consideration of the Government commencing construction of such

Project, fulfill the requirements of non-Federal cooperation specified

in such legislation, to wit:

ai. Provide without cost to the United States all lands, easements, and

rights-of-way necessary tor the construction, operation, maintenance,

repair, monitoring, and demonstration of the Project, as defined by the

thief (f Fngineers or hiq designee.
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il. flay o-r contribute in services and cash twenty-five percent

(25'%,) of the total first cost of construction of the Project

presently estimated to be $_____ Such construction costs shall

4 1be computed in accordance with the schedule set out in Exhibit k

and made a part hereof.

Assume all costs of operation, maintenance, and repairs of

t r ject upon its completion. 'Completion of the Project' is

!!f ined as that date on which the Government has terminated its

o n s ibilities for construction, operation, evaluation, and (lemon-

-trarion of the Project and transferred all of its jurisdiction andl

o ttcol over the Project to the STA*TEF. Based upon current author i zed

r>, con t inued Federal funding, the complIe tion date is expec ted to bo

",I etmber 1980, Uniless- ext ended by suibsequent congress i,ina

Lu itor it

-. liId and Save the t'nited States tree from all darmages ariV iiv

4the State's obligations, as set forth in this igrvemkirt . -

~r, the State ;hall nrot be responsiblet for damages duev t' t he

* i! negl igence of the I'nited S-'tates or its cont ra(ctrs, in thit

i t,!, perit ion, maintenanice, re~pair, monFtrini, i .-

he ) t i ' r Ject.

.i pil ( acess, to, and c;unt inued pub I l i , .4* .h

t rtec ted by, the Proje. t . Y ,ch puhi I i es s I al1

i.,;iit no t ce, ot ther )n an )pen ha its .r t it I~ ou

t ft P e ,r ratiiT

qurieT) A,



g. Furnish, as part of this Agreement, an assurance (Exhibit B)

that it will comply with Title VI of the Civil Rights Act of 1964

(78 Stat. 241, 42 U.S.C. 2000 d. et seq.) and Department of Defense

Directive 5500.11 issued pursuant thereto and published in Part 300

of Title 32, Code of Federal Regulations.

2. The STATE hereby gives the Government a right to enter upon,

at reasonable times and in a reasonable manner, lands which the STATE

owns or controls for the purpose of construction, operation, mainte-

nance, repair, monitoring, demonstration, and modifications of the

Project structures as deemed necessarv by the Chief of Engineers.

Fhis Agreement is subject to the approval of the Secretary of the Army.

IN .,7 INL]Sq W4FREO)F, the parties hereto have executed this contract as

t h,, dav and vea r first above written.

'i • , I'A I I'S V AMER i( 'A FHF WISCONSIN DEPARTMENT OF TRANSPq RI.ATI iN

BY:

. . . . . . . . . . . . . .

. ... ... .... ........... ._ -- . diglimilii- ,,,l;ppe..di a



EXHIBIT "A"'

>chedule of Work Items

Exc'ava t ion

;ralilar fill

Filter cloth

R~ ipraip

tobi) I C. tonke St rmc-t u rt

Conrete Iock struc(turC

-,tevl -pile st rictture

-I) nd Admin i ,t rat ion

i r o 11 nS t r Ut ion TI I de tt v r mi I cd Upo'

:- ,t and w I I I i I nI (l t ht.~ t l ap r i ;tnd

T 'I t rar ;I .C t* spon,;r '-hr.-9I
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EXHIBIT B

ASSURANCE OF COMPLIANCE WITH THE DEPARTMENT OF

DEFENSE DIRECTIVE UNDER TITLE VI OF THE CIVTL

RIGHTS ACT OF 1964

(hereinafter called "Applicant-Recipient")

HEREBY AGREES THAT it will comply with title VI of the Civil Rights Act
of 1964 (P.L. 88-352) and all requirements imposed by or pursuant to the
Directive of the Department of Defense (32 CFR Part 300, issued as De-
partment of Defense Directive 5500.11, December 28, 1964) issued pursuant
to that title, to the end that, in accordance with title VI of that Act
and the Directive, no person in the United States shall, on the ground of
race, color, or national origin be excluded from participation in, be
denied the benefits of, or be otherwise subjected to discrimination under
any program cr activity for which the Applicant-Recipient receives Fed-
eral financial assistance from The Department of the Army and HEREBY
GIVES ASSURANCE THAT it will immediately take any measures necessary to
effectuate this agreement.

If any real property or structure thereon is provided or improved with the
aid of Federal financial assistance extended to the Applicant-Recipient
by the Department of the Army, this assurance shall obligate the Applicant-
Recipient, or in the case of any transfer of such property, any transferee,
for the period during which the real property or structure is used for a
purpose for which the Federal financial assistance is extended or for
another purpose involving the provision of similar services or benefits.
If any personal property is so provided this assurance shall obligate the
Applicant-Recipient for the period during which it retains ownership or
possession of the property. In all other cases, this assurance shall
obligate the Applicant-Recipient for the period during which the Federal
financial assistance is extended to it by the Department of the Army.

THIS ASSURANCE is given in consideration of and for the purpose of obtain-
ing any and all Federal grants, loans, contracts, property, discounts or
other Federal financial assistance extended after the date hereof to the
Applicant-Recipient by the Department, including installment pa ments after
such date on account of arrangements for Federal financial assistance
which were approved before sucF date. The Applicant-Recipient recognizes
and agrees that such Federal financial assistance will be extended in re-
liance on the representations and agreements made In this assurance, and
that the United States shall have the right to seek Judicia' enforcement
of this assurance. This assurance is binding on the Applicant-Recipient.
its successors, transferees, and assignees, and the person or persons
whose signatures appear below are authorized to sign this assurance on
behalf of the Applicant-Recipient.

Dated

-- -~ - - - - App~endi lx(Appli ant-Re ipient'q MNaili: Addregs
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