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Dear Jim:

Enclosed is the final harbor master plan for Kenosha Harbor. This report
documents the results of our analysis of the harbor and provides recommenda-
tions for its continued operation and development.

'This'report is based on the draft and comments received from the city,

interested state and federal agencies, and the public.

We look forward to working with you again if the opportunity presents itself,
and stand ready to assist the city in implementing the features of the plan.
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SUMMARY OF FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

Marina Facilities

Market Analysis = Our review of market data and projections for

recreational boating activity in southeastern Wisconsin reveals strong
and growing demand for additional marina facilities at Kenosha. The
market area for a new facility would encompass the northern Chicago
éuburbs, as well as Kenosha County. A conservative estimate of minimum
demand growth for the 1980-2000 time frame is that an additional

300 berthed boats could be supported, even if substantial competing
facilities are developed. If the development of competing facilities
is minimal, the potential market is larger than can be realistically
accommodated at study area sites. In either case, the market will
support prices significantly higher than currently in effect.

Site Selection - Of 6 sites identified as potential locations for

the development of a new marina, 4 were eliminated from study based on
obvious problems or constraints.

A site at the Pike River mouth was ruled out in light of the large
quéntity of dredging required in an environmentally sensitive area. A
site offshore of Simmons Island Park. was judged to present severe
difficulties with landside development and would have required
extensive wave protection structure development. The possibility of
déveloping a new marina within the existing harbor turning basin was
ruled out based on interference with port operations and limited space.
Finally, a proposed site at the Wisconsin Electric property was dropped
from further study due to site acquisition problems.

The two remaining candidates for marina siting were the U.S. Army
Corps of Engineers diked disposal area and an area in Lakefront
Park immediately south of this area. This combination of sites was
the focus of detailed evaluation, and it is in this area where marina

development is recommended.

7692 1
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Site Constraints - Within the area selected after preliminary

screening, site factors play a major role in determining the potential
for and feasibility of marina development. The hydraulic factors of
large design waves and water depths indicate that the physical struc-
tures required for wave protection must be substantial. Design
criteria for marina layout, combined with the size of marina indicated
by the market analysis, require a fairly large protected area.

Landside constraints are also present. Any viable marina facility
will require significant land development for parking, administration,
and other associated activities. These functions must be in close to
proximity to the boat berthing and launching areas and integrated
with the adjoining land uses, | »

The area selected for marina alternative development includes
the Corps of Engineers diked disposal area and Lakefront Park. This
area presents several constraints for marina layout. First, any
facility utilizing the interior of the disposal area for boat berthing
requires special design treatment for succéssful integration of landside
functions. The existing land use (by AMC Corporation) adjacent to
this site is intensive and could not be relocated.

Second, although there is a substantial amount of land available
within Lakefront Park, a large marina, and associated landside
facilities would pose some space availability problems.

A third major class of concern involves integration and competition
with existing adjacent uses. These include demands for additional
parking for industrial and commercial uses near the site, preservation
of adequate traffic flow and access, and provision of greenbelt areas
to screen the intensive marina activity from existing single and
multifamily residential uses.

Development of Marina Alternatives - Three alternative layouts

were developed to reflect these market and site considerations. These
included: 1) a facility for 278 berthed boats, located within the
southern half of the spoil disposal area ("Alternative 1"); 2) a
facility located in and offshore of Lakefront Park and utilizing a

combination of breakwaters and dredging to provide space for 612

7692 2



berthed boats ("Alternative 2'"), and 3) a combination of these two
designs which would utilize both areas and allow for 898 berthed
boats.

These three preliminary designs span the economic and engineering
possibilities of the site. A marina much smaller than Alternative 1
would not provide economies of scale for financial feasibility, while
a facility significantly larger than Alternative 3 is not possible
at the site without viclating generally accepted space criteria.

All of the preliminary designs developed include provisions
for six launch lanes, parking for slip and launch ramp users, 'non-
project" parking areas, marina administration, fuel docks, and pump-
out facilities., Each would allow for development of some associated
private facilities.

Evaluation of Alternatives - Each of the three preliminary

designs was evaluated from economic, land use, and administrative
perspectives. Construction cost estimates were prepared based on
design criteria and current unit costs. The tabulation below summaries

our findings on probable capital costs for each alternative.

1980 Dollars

Total Capital Federal State Net Local
Alternative # Cost Shate Share Cost
1 $ 5,458,000 $ 1,549,000 $1,543,000 $2,366,000
2 $ 8,348,000 $ 2,760,000 $2,044,000 $3,544,000
3 $ 12,262,000 $ 3,636,000 $3,006,000 $5,620,000

These net local capital costs, when annualized over a 20-year life
at 10 percent interest and combined with our estimates of operation
and maintenance expenses for each alternate, result in the following

total annual costs and average costs per berthed boat.

Annual Operation Average Cost
Annualized and Total Per
Alternative # Capital Cost Maintenance Cost Annual Cost Berthed Boat
1 $277,900 $ 50,000 $327,900 51,180
2 $416, 300 $100, 000 8516, 300 $ 844
3 $660,100 $122,000 $782,100 $ 871
7692 3



While each of these projected unit costs are significantly higher
than the current slip rental fees for city docks, they are not thought
to be prohibitive in light of future market potential. This analysis
indicates a small economic advantage for Alternative 2.

The land use and associated development aspects of Alternative 2
are also relatively favorable. This option would provide for land-
side facilities in close proximity to the water area. This alternative
also avoids the problem of difficult landside-waterside linkages
involved in the use of the diked disposal area as a marina site.

Development Recommendations -~ Based on these analyses, it is

recommended that the city proceed with development of a new marina
facility for approximately 600 berthed boats at the Lakefront Park
site. Construction of this facility would cost $8.3 million (1980
dollars), of which it is estimated that $4.8 million will be available
through federal and state grant sources. The probable availability of
funds in these grant programs, and the remaining design and administra-
tive steps that must be undertaken indicate that the facility could be
completed in the 1987-1989 time frame.

It is recommended that the city finance this development with the
use of short-term financing (bond anticipation notes) followed by a
long~-term general obligation issue. Slip rental and other user fees
should be set to cover all operating and debt service costs in order
to assure financial self sufficiency.

It is emphasized that the city should continue with the negotia-
tions aimed at clarifying the potential use of the diked disposal area
as a marina site. Resolution of at least two major unknowns could
favor this alternative., The first concerns the possibility of environ-
mental problems with site excavation for Alternative 2. Should this

material prove to be contaminated, disposal may be a problem. Another

possibility is that the COE estimate (that at least 50 percent of the diked

area should be retained for disposal use) could be lowered. In this
event, the area available for slips would be increased, improving the

economic feasibility.
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0f several management options investigated, it is recommended that
the city pursue a build/lease approach under which an operator(s)

would contract for provision of user services at a city owned marina.

Port Facilities

Market Analysis - Market analysis of the Kenosha port indicates

that the operation is a relatively stable general cargo facility with
substantial competitive advantage due to location and specialization
in cold storage cargo. Although the relative proximity of larger
general cargo ports in Milwaukee and Chicago places a limit on the market
potential here, growth in the Kenosha port's market area will create
opportunities for some expansion in port volumes.

This expansion potential, as estimated by the port operator, could
more than double cargo tonnages from the existing base of about 80,000

tons/year. This expansion in volumes would be expected to occur

>primarily in existing types of cargo. Addition of bulk facilities is

not felt to be warranted by the existing market.

Site Analysis - The port coperates under severe space limitations

with its location between AMC, the harbor channel, and the diked disposal
area. These space limitations are felt in terms of open storage and
marshalling areas, general covered storage, and cold storage.

The only possibility for significant physical expansion of port
operations is the use of land created within the diked disposal area.

Alternative Development - In light of the results of market

-and site analyses, all three marina development options were designed

to permit the use of the northern half of the diked disposal area for

‘port use. Marina Altermatives 1 and 3, which provide for construction

of an interior wall in the piked area, would partition off about 10
acres of land for this purpose. Alternative 2 would allow the entire
area to fill, and would also allow ultimate use of about 10 acres for
port functiomns.

A long—te:m improvements plan for this area was developed, including
construction of wharf, rail siding and apron, and a building housing

additional covered and cold storage.
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Feasibility Analysis — The feasibility of some degree of port

expansion seems assured. Even if improvements are limited to provision

of space for open storage and marshalling, some economic benefit will
accrue to the operator. Our preliminary estimate of construction
costs for the new storage facilities, dockage, and cargo handling
systems is over $6 million. Given the high interest rates and
short maturities in current capital markets, this major level of
investment would not appear to yield an acceptable rate of return
The overriding concern with regard to the feasibility of port
facility improvements, however, is ome of timing. Based on the
current rate of dredged material discharge into the disposal area,
even the reduced volume under Alternatives 1 or 3 would require from
12 to 15 years to fill. Given that some time would be required for
dewatering, the creation of useful land in the disposal area is

obviously a long~term prospect.

Development Recommendations — While the short-term prospects for

major expansion of port facilities are limited, the long-term market
potential seems strong. In light of this long-term potential, it is
suggested that the city secure legal opinion on the procedures for

sale or lease of this land to industrial interests.

Other Waterfront Development

Navigational Facilities - Of concern to both port operations and.

recreational boaters are the sometimes turbulent conditions within
the existing harbor, and the consequent risks to property. Even with
the development of major new marina facilities, protection of this
area should remain a high priority. An analysis of these conditions
(generated by southeast wind and wave conditions) indicates that two
remedial measures are possible.

The most effective option would be a new breakwater structure at
the channel entrance. Construction of such a structure would cost

about $1.9 million, but would provide adequate protection from waves.
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Based on accounts of the frequenéy and extent of damage to date, however,
the cost of this structure is economically unwarranted.

Another solution to the rough water problem could be found in the
placement of an energy absorbing medium at the western corner of the
harbor. This would be less effective for channel protection, but
would quiet the water significantly in the turning basin and sailboat
slip area. The cost of this solution would be from $500,000 to
$750,000.

Marina Associated Commercial Development

The provision of a major new marina facility will generate some
additional demand for commercial development. Based on statistics
gathered during the Wisconsin Coastal Zone Management Program, the
total increase in commercial activity would be about one million
dollars per year for the marina alternative recommended. While this is
a significant dollar volume, its distribution among business types
does not indicate that the marina alone would support major general
commercial redevelopment.

While the statistics available did not identify a specific
category for marina associated commercial activity, the development

of a 600+ boat facility will undoubtedly cfeate new thresholds of

demand for boat repair and associated services. It is recommended )
that the city allow for the development of additional private‘facili-
ties of this type, either within the marina complex or on adjoining
land.

50th Street Bridge - The histofic swivel bridge which now spans

the entrance to the city docking area has been identified as a point
of concern. Inspection by the state of Wisconsin indicates severe
structural and potential safety problems. Our analysis of traffic
data for this facility indicates an important traffic function, which
should be retained in a replacement facility. An additional concern is
whether or not replacement with a high span is justified. While this
would allow for sail and larger power craft to pass to the berthing

area, the extra cost is clearly not justified.
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SECTION 1
INTRODUCTION AND REPORT ORGANIZATION

Introduction and Goals

The current report is the result of a six-month investigation
by Stanley Consultants, Inc., under contract to the city of Kenosha,
Wisconsin. The study was coordinated through the Harbor Commission
and the City Planning Department.

The primary goal of the study has been to identify realistic
opportunities for future public and private development of the
central city waterfront, with particular emphasis on provision of
additional marina facilities, improvements to existing port facilities,
and assoclated development and redevelopment opportunities.

The study investigates the issues involved with siting and
feasibility of a major new marina in Kenosha, including the detailed
development and assessment of three marina layouts. A long-range plan
for port facilities expansion is developed based on market and physical

constraints, and the management and implementation aspects are addressed.

Organization
The organization of the report follows the major analytical steps

undertaken during the study. Section II, Site Analysis investigates
those features of the site which will influence the development of
marina, port, and associated activity. Among these are the hydraulics
and bathemetry of the lake, which govern the degree of wave protection
(and to a large measure cost) for marina development, climatological
and soils features, study area land use, and regional economic setting.
Section III, Market Analysis, investigates economic trends and
their implications for probable future levels of demand for both
marina facilities and port activities. These demand levels represent

facility sizing criteria in the development of alternatives.
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Section IV addresses the development of marina alternatives,
including design criteria, preliminary site screening, and facility
layouts for three alternatives. Section V investigates alternatives
for other waterfront development, including port facilities expansion
and commercial redevelopment.

Alternatives for development, including the three marina comncepts
from Section IV, are evaluated in detail in Section VI. This evaluation
includes the estimation of capital and operating and maintenance
costs, financing options, economic impacts, and physical-environmental
impacts.

Section VII, Management and Implementation, explores the advantages
and disadvantages of three major concepts for marina management, and

sets forth implementation milestones and suggested timing.
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SECTION II
SITE ANALYSIS

Regional Setting

The city of Kenosha is located in southeast Wisconsin along the
west shore of Lake Michigan. The city is 57 miles north of Chicago,
Illinois, and 26 miles south of Milwaukee, Wisconsin. The location
of the study area and major features of the regional setting are
given on the location and vicinity maps of Figure II-1. The following
section discusses the physical features of the regional setting in
general, and the water-oriented aspects of the study area in particular.

The boundaries and major features of the study area are given on

Figure II-2.

It should be noted that for the purposes of this study, land
elevations and water depths are referenced to Low Water Datum (LWD)
which is taken at 576.8 feet above the International Great Lakes
Datum (IGLD) at Father's Point, Quebec. Actual lake levels are gen-
erally 1 to 2 feet above LWD.

Climate
Southeastern Wisconsin experiences prevailing westerly winds,

and has a modified continental climate, with relatively long, cold
winters. Warm summers with occasional hot and humid periods are
experienced. Winter storms generally move eastward across the upper
Ohio River Valley and the Great Lakes region. Lake Michigan exerts
a considerable influence on the nearshore climate. During spring and
early summer, lake induced wind circulation may cause shifts in wind
from the offshore to onshore direction resulting in sudden drops
in temperature.

- Temperature range varies widely with the seasons and on a
long-term basis. Days with temperatures above 90° F have ranged from
5 to 40 in any given year whereas days with temperature below 0° F have

ranged from 1 to 27 days (Reference 1).
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No wet and dry seasons are clearly discernible. Precipitation
falling between May through September usually accounts for 50 percent
of the annual amount. A moderate snow cover can be expected each
winter, ranging from 1l to 83 inches. Violent thunderstorms with
their associated heavy rain, (or hail), strong winds, and heavy

lake seas can be expected.

Topography
Land Area - Land topography in the region is generally flat to

slightly rolling hills. Average elevations of the nearshore inland
areas are 10 to 15 feet above LWD with lake and harbor front property
at 10 to 20 feet above LWD. Shore frontages slope to the water
level. Essentially the entire waterfront has some extent of develop-
ment.

Land topography within the bounds of the study area (shown on
Figure II-2) is dominated by the centrally located harbor and marina
basins. Lakefront Park, the Kenosha downtown area, the American
Motors Corporation Plant, and Morelli Overseas Export are located on
flat land between 10 and 14 feet above LWD. A shallow depression
existé south of the municipal buildings crossing Sixth Avenue and
leading to the west end of the harbor. This depression is the remnant
of the Pike River streambed. A moderate bluff (20-30 feet above
LWD) exists between Fifth Avenue and the marina basin.

Existing topography does not pose any serious constraint to port
or marina development in the study area.

Water Area - Subwater topography or bathymetry of the site is
characterized by three predominant features: 1) the natural fall of
the lake bed from the shore; 2) the dredged areas of the harbor
approach, harbor channel, and turning basin; and 3) the partially

filled area of the Corps of Engineers.diked disposal area.

The natural topography of the offshore area is typical of that found

along major bodies of water. At Kenosha, the bottom drops rapidly
from O feet LWD at the shore to 6 feet below LWD between 100- and 200-
feet offshore. After the nearshore drop the bottom gently falls

away into the lake at bottom slopes ranging between 1 in 100 to 1 in
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150. The .relationship between water depth and required size of
protective structure is dependent upon the bottom topography as the
height of a wave ﬁand hence its energy) is related to the depth of
water through which the wave is propagating. The cost of protective
structures increases significantly as the depth of water increases.

At Kenosha Harbor, the harbor channel and turning basin are both
maintained at a depth of 25 feet below LWD. The harbor approach
channel between the east end of the channel jetties and the offshore
breakwater is dredged at 26 feet below LWD and an 800-foot wide, 27-foot
deep channel is maintained for a distance of 2,800+ feet east into the
lake. The federal harbor dredging program also maintains a 21-foot
channel north of the turning basin to the 50th Street bridge. North
of the 50th Street bridge, the marina basin is formed by a natural
depression. Variable depths are encountered in this area; the depths
are sufficient for recreational boat usage.

Soils and Geology

Appraisal of the soil and geological conditions at a site is
necessary to determine the technical feasibility of project alterna-
tives. Structural components of the project require a sound base
to ensure their stability; determination of the typé and magnitude
of marina dock systems is dependent upon the bottom conditions.
Subsurface investigations &ere conducted during the design and
study of the diked disposal area. Nine borings were taken in 1974
along lines now occupied by the dike breakwater. This data was used
in conjunction with data given for the adjacent harbor channel
to form an overall assessment of the subsurface conditions at Kenosha
(References 2 and 3). .

The geology of the area is charactérized by overburden soils
deposited in the region during the Pleistocene Era in the form of
glacial material. Kenosha County lies within the limits of the
Valparaiso and Lake Border Morainic systems. These morainal systems
form the rolling terrain and lakeshore bluffs commonly found along the
Wisconsin shore. The reach along Lake Michigan from Kenosha to

Milwaukee typically exhibits beach deposits from the glacial Lake

7692 I1-3



Il Iy Bl Emm N

Chicago as well as the present beach deposits of Lake Michigan. 1In
general, the overburden soils in southeastern Wisconsin are underlain

by Devonian limestone.

During the design of the diked disposal area, investigations of the

subbottom conditions at the site found that the conditions were suit-
able for construction of the dike structures. Extremely hard glacial
deposits of clay and sandy clay were found at depths of 25 feet
beneath the lake bed. The glacial fill was overlain by sands, gravel,
and sandy silt. The density of these materials vary from loose to
medium densities toward the surface and extremely dense near the
glacial till. 1In some areas of the site, clay materials form a
compressible, low strength foundation. During the dike construction
a decision was made to leave this compressible material in place and
design a stable dike breakwater cross section which allowed for

some settlement. This arrangement has proved satisfactory.

It is anticipated that any proposed modifications to the dike,
or construction of additional protective structures for marina or
port development will encounter similar conditions to those described
above, thorough subsurface exploration would be required before
additional structures are placed. Preliminary indications are
that bottom conditions will be suitable for several types of marina
dock mooring systems.

A matter of potential concern to the project is the composition
of soils under Lakefront Park. This area was formally used as a
landfill area until 1915 and some remnant decomposing material may be
found. Stability for future construction and potential disposal
problems will be discussed in the development of port and marina

alternatives.

Hydraulic Conditions

The following discusses technical data and information related to
the hydraulic conditions in the Kenosha region. The predominant
hydraulic feature of Kenosha is the presence of Lake Michigan.
Fluctuations in lake water elevation and waves propagating from the

lake to shore will impact the shoreline and any waterfront activities.
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The purpose of the following analysis is to determine the water level,
wave, basin surge/seiche, and ice conditions at the site. The informa-
tion developed will be used in evaluating ekisting coastal structures
at the site and in the design of proposed harbor improvements.

Design Criteria - For the purposes of this study, the following

hydraulic design criteria have been employed. These criteria are
compatible with U.S. Army Corps of Engineers requirements (Reference 4).
For design of structural improvements, a 20-year frequency, full
season design wave is used in conjunction with a 10-year frequency
lake level. (A "ten-year' frequency event will occur once in ten
years.) For port or marina entrances, a 10~year frequency wave for the
boating season only (May through October) was used in conjunction with
a 20-year lake level. Maximum wave heights permitted within a small
boat mooring area are set at omne foot.
The geometry of a proposed small boat marina facility should be
such that conditions of wave surge or seiche are minimal. Movement
of large bodies of ice during the spring.thaw should be avoided.
Orientation of the proposed berthing system for the marina should
consider the direction of attack for the.prevailing wind and waves
in the area.

Design Lake Levels - The water surface level of Lake Michigan

depends upon a balance between the quantity of water received and the
quantity released from the lake. 1If the quantities received are
larger than those removed, the volume of water in the lake increases
and the lake level rises.

Three categories of water level fluctuations can be expected
on Lake Michigan: long-term, seasonal, and short period. Long-term
fluctuations are the result of persistent low or high water supply
conditions for the lake. The record low levels of the mid-1960's and
the record high levels expérienced in 1972-73 are the result of long-
term fluctuations. The main factor affecting these supplies is
precipitation and runoff on the upper Great Lakes and their tributary
basins. For example, from 1967 to 1973, the precipitation over the

upper Great Lakes basin was above normal resulting in high lake
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elevations (Reference 5). TFor Lake Michigan, long-term fluctuations
in water level have resulted in a maximum level of 581.2 feet (IGLD)
recorded in July, 1974, to a minimum of 575.4 feet (IGLD) recorded

in March, 1964. The long-term mean water level for the 120-years of
recording is 578.8 feet (IGLD) for the full yvear and 579.1 feet (IGLD)
for the boating season (May through October).

Seasonal fluctuations in Lake Michigan water levels reflect the
annual hydrologic cycle. This is characterized by higher water levels
in mid- to late summer and seasonal lows in winter and early spring.
The magnitude of these fluctuations is quite small, averaging
approximately one foot for Lake Michigan. Average seasonal highs of
579.4 (IGLD) and lows of 578.4 feet (IGLD) are experienced on
Lake Michigan. Seasonal distribution of lake level is given on
Figure II-3.

Short-period fluctuations lasting from a few hours to several
days are the result of meteorological disturbances. Wind and
barometric pressure differences can cause temporary imbalances in the
water levels of the lake. These variances are commonly termed lake
"set—up.' - Variances of up to 2 feet either above or below still
water level occur with extreme events in excess of 8 feet having
been recorded.

For the analysis and design of port and marina facilities at
Kenosha, it is necessary to determine the 10- and 20-year lake levels
as outlined in the design criteria. Total lake stage-frequency curves,
developed for the boating and nonboating seasons at Milwaukee,
Wisconsin, will be applied to the Kenosha site. The curves are
displayed on Figure II-4. The curves include short-term fluctuations
and are considered representative of the lake levels of Kenosha.

The 10-year water level for the boating season is 4.3 feet above LWD or
581.1 feet (IGLD) and the 20-year water level for the nonboating
season is 3.8 feet above LWD or 580.6 feet (IGLD).

In addition to the maximum design levels given, minimum lake
levels are required in order to determine if wave breaking conditions
exist at the harbor structures and to establish dredging depth eleva-

tions for the projects. U.S. Army Corps of Engineers gives a
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minimum lake level of 1.3 feet below LWD or 575.5 feet (IGLD).  This
value is derived from the frequency curve displayed on Figure II-4 and
has a recurrence interval of 20 years.

Waves - In order to lay out and design port or marina facilities,
it is necessary to examine the wave conditions in the open water,
at the entrance to port or marina facilities, and inside the port or
marina basin. Such information determines the structural design of
the facility and the conditions of safe operation of the facility to
users and their property.

The exercise of control upon wave conditions in deep or open
water is not possible, although knowledge and understanding of the
deep wave conditions is ‘essential for the design of port or
marina facilities and their subsequent use. Control of waves in
shallow water conditions is possible by providing a barrier to the
wave propagation. Partial control is available at the entrance to the
port or marina basin entrance and within the basin itself, although
complete elimination of all waves from the basin is difficult and
usually unnecessary. For this reason, a set of acceptable criteria
for wave conditions within the basin have been determined. With the
given wave criteria, structure requirements are designed to meet
these conditions.

For recreational marina basins, internal wave heights greater than
one foot may result in danger to the dock structure, navigation in the
basin, and property security at the site. Long-period waves, including
seiche and surge conditions, are unacceptable within the basin. The
geometry of the basin must be such that long period waves are
prevented from entering or forming within the basin. 1In a port
facility, the larger ships are less sensitive to larger short period
waves although long period waves may be hazardous. Further aspects
of wave conditions to be considered in marina or port facilities
are: 1) wave heights must not cause boats or ships to ground in
the wave troughs; 2) entrances to facilities where breakine waves are

encountered are inadvisable; and 3) entrances where boats or ships are
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forced to broach the wave crests should be avoided. In this study,

the wave factors considered include:

1.
2.

Open or deep water wave conditions on Lake Michigan.

Local or nearshore wave conditions impacting upon shoreline
structures.

Wave overtopping of the existing breakwater structures of
the diked disposal area.

Wave conditions within the proposed marina sites.

Deep Water Waves - Deep water wave conditions were developed

in Reference 5 using data given in Reference 4. ' Seasonal design

waves for various directions of wave attack are given in Table-II-1l.

TABLE II-1
DEEP WATER WAVE HEIGHTS

Direction 20-Year Nonboating 10-Year Boating
of Wave Height Period Height Period
Attack (ft) (sec.) (ft.) (sec.)

NNE 18.4 10.3 10.3 7.8
NE 21.3 10.5 10.5 7.9
ENE 21.3 10.5 10.5 7.9
E 21.3 10.5 10.5
ESE 12.1 3.3 4.9
SE 12.1 8.3 4.9 7.0
SSE 12.1 8.3 4.9
Source: Corps of Engineers, Kenosha GDM, Reference 5

Nearshbre Waves - To determine the magnitude of waves

. impacting upon the protection or shoreline structures, the deep water

waves were propagated into the shallower water adjacent the Wisconsin

shore.

For the design of protection or shoreline structures, the

nonboating season (20-~year) wave was considered. Analysis of wave

heights at the mouth and within the harbor basin was performed for

the boating season (l0-year) wave.
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Refraction and attenuation of the waves as they approach the shore
from deep water has been performed by the U.S. Army Corps of Engineers
(Reference 5). As a wave approaches the shore, its magnitude is
dependent upon the depth of water through which it is propagating.
Curves relating the design wave height versus the water depth below
LWD are displayed on Figure II-5.

From this data the east breakwater of the Corps of Engineers
confined disposal facility with structure depths between 13 and 16 feet
below LWD will be impacted by waves ranging from 11.5 to 13.5 feet.

The design wave height for any structure placed in the nearshore
can be estimated in a similar manmner.

A feature of protective breakwaters iz the allowance for wave

overtopping. It is neither technically necessary nor economically

beneficial to provide a total barrier to all wave energy. A minor
quantity of wave overtopping of the existing Corps disposal area
breakwater is expected. The maximum criteria for wave overtopping is
that the transmitted wave into the harbor basin is less than one
foot. The crest elevation of proposed marina or port protection will
have to be sufficient to preclude transmitted waves in excess of this
limit.

seiche and Surge Conditions -~ Harbor surge normally takes one

of three forms: short period oscillations; long period oscillations;
or water level responses to climatological conditions. Short period
oscillations result when lake waves reflect off harbor structures and
accumulate energy within the basin. Such conditions can be avoided by
limiting use of vertical walled structures surrounding the basin perime-
ter. Seiches are long period (10 to 60 minute) water level changes
resulting from wind or pressure differences on the lake. Short-term,
climatological changes have been discussed under design lake levels.
Local boaters and city officials have indicated that a surge/
reflection problem exists in the turning basin area at the west end
of Kenosha Harbor. Severe damage has been experienced by boats
moored in this area. The roﬁgh water problem in the turning basin

is a direct result of waves directly entering the harbor channel from

7692 II-9



SIGNIFICANT WAVE HEIGHT (FT)

WATER DEPTH BELOW LWD (FEET)

NOTE: LOW WATER DATUM 576.8 FEET IGLD

16 |
BREEN.
3 -/
- .
- - 7
N /
4
-/
7
T S/ i
] | VAR
12 ‘ , y
e RERNY 4
ek NS
Q ,4, /
- \\,/“, //
,\
.t
SRS S
4 RN ( A
2 4 6 8 10 12 14 16 18

WATER DEPTH VS.
SIGNIFICANT WAVE HEIGHT

Figure 11-5



the east to southeast quadrant and reflecting in a west direction

along the vertical sheet pile walls lining the harbor channel, This
wave energy concentrates in the turning basin. Elimination of the

rough water problem throughout the entire harbor will require
construction of an offshore breakwater perpendicular to and directly
south of the existing offshore breakwater. Positioning of this break-
water will be dependent upon the navigational requirements of shipping
using the port. Construction of this second offshore breakwater will be

costly. Mitigation of rough water conditions may be achieved

Vthrough construction of wave absorbers (sloped rubble surfaces) around

the perimeter of the turning basin. These measures will be investigated
under the development of waterfront facilities.
Wind
Winds at the site are primarily responsible for wave generation.
In general, all waves encountered on Lake Michigan are wind generated.
For the Kenosha study area, localized effects of wind include:

1) its ability to generate waves within a marina or port basin, and

_ 2) the lateral design force of the wind upon the boats and dock system.

For the propésed port or marina development concepts, the potential
of internal basin wind- generated waves was examined. For all possible
basin configurations considered, it was found that the maximum
potential wave height was well within the one-foot limit.

A lateral shear force exists betwyeen the wind and any structure
exposed to it. This is particularly true with boats. It is desirable
to expose the least possible surface area of the boat to the wind.
This can be achieved by orienting the bow to stern axis of the boat
in the same direction as the prevailing wind. At Kenosha, the
prevailing wind is from the west and so it becomes desirable to align
the boat slips in an east-west direction. Where this is not possible,
adequate design of dock anchorage systems can ensure stability of any
alignment. Mooring facilities for large shipping in Kenosha Harbor
are already oriented on an east-west axis; no change is anticipated

in this arrangement.
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Ice

A potential destructive element to a marina dock system is
shifting ice within the basin. A thick (12 to 24 inches) covering
of ice can be expected to form in the harbor and any proposed marina
site each winter.

Ice cover itself does not represent a significant problem in
the operation of a marina. The proposed dock system would possess
sufficient strength to withstand ice forces. (It is desirable to
have the dock system remain in the water throughout the year to reduce
operation costs.) Numerous marinas in the Great Lakes region operate
their dock system successfully in all year conditions. Sufficient
structurgl protection to the basin should eliminate exposure of the
ice to moving (wave and current) forces. The existing dock system
in the inner harbor at Kenosha is removed each winter to protect it

from damage.

Littoral Drift

During field invesfigations of the site, no significant indications
of shoreline accretion or erosion resulting from construction of the
two main harbor channel jetties, the offshore breakwater, or the
diked disposal area were apparent. Littoral drift along the Lake
Michigan coast is typically from north to south. Some material
accumulation from the littoral process results in the formation and
maintenance of a beach at Simmons Island Park. |

It is not anticipated that modifications or improvements to either
Kenosha Harbor or the diked disposal area, or the construction of
additional facilities south of the diked area will have a further
effect on the littoral process. Consequently, there are no anticipated
problems with down drift erosion or up drift accretion from the
study area.

Because of the problems experienced with rough water in the
turning basin, the possibility exists for comstruction of a second
offshore breakwater perpendicular and south of the existing structure.

It is expected that construction of this second offshore breakwater
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will have little effect on the littoral process; maintenance of a stable
outer navigation channel indicates that little to no material is
passing around the east ends of the harbor jetties.

It has been reported that some sediment buildup and the associated
required Kenosha Harbor dredging results from sediment discharges from
Pike Creek (Reference 3). Littoral drift only contributes a minor amount
to sediment buildup in the harbor. This material is the primary source
of harbor sediments at Kenosha and initiates the necessity for harbor
dredging which resulted in construction of the Corps of Engineers
diked disposal area. The limited supply rate from this source is
apparent from the inability of Kenosha dredged material to fill tfie” ~

diked disposal area on schedule.

Environmental Considerations

The development of marina or other shoreline facilities must be
accomplished with minimal disruption of the environment. State,
federal, and local regulations will require assessment of the environ-
mental impact of any proposed project, and the issuance of several
permits prior to construction.

The study area for the harbor project is to some extent almost
entirely developed. The existing shoreline consists of developed
and undeveloped parkland, marina and port facilities, a motel,
American Motors Corporation, the Corps of Engineers diked disposal
area, and private residences. There are no natural areas of ecological
concern which would be heavily impacted by a shoreline project
(e.g., wetlands or unique habitats). Further discussion of environ-

mental impacts is given in Section VI.

Existing Water Oriented Facilities

Kenosha Harbor - The dominant feature of the Kenosha waterfront

is the harbor. The harbor has been formed by channelization and
dredging of Pike Creek for the lower 1,150 feet of the river and a
further 850 feet has been gained by construction of parallel jetties
into Lake Michigan. Available navigation widths in the harbor channel
vary from 150 to 170 feet. A turning basin with a potential radius

in excess of 250 feet exists to the west of the harbor channel.

The channel from the turning basin north to the 50th Street bridge is
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considered part of the harbor. The perimeter of the harbor and turning
basin are lined with vertical walls except for rubble placed at the
present outlet of Pike Creek and at the toe of the harbor jetties.

The harbor channel and the turning basin are dredged to a depth
of 25 feet below LWD. The north channel to the 50th Street bridge
is maintained at 21 feet below LWD. From the mouth of the harbor to
the eastward limit of the offshore breakwater, a 26~foot below LWD
transition channel meets the 800-foot wide, 27-foot deep channel which
extends 2,800 feet into the lake. The harbor geometry is displayed on
Figure II-2.

An 800-foot long offshore breakwater lies 550 feet northeast of

the north harbor jetty. This breakwater is oriented on a northwest

' to southeast axis. The breakwater provides harbor protection for

wave attack from the northeast. The breakwater has a low profile
compared to the water surface and is frequently observed to be awash
with wave overtopping. Rough water conditions in the turning basin

and north channel are not attributed to wave attack from this direction
and as such, the structure is considered satisfactory. Rough water in
the turning basin is the result of wave attack from the east-southeast
quadrant.

Diked Disposal Area - The Corps of Engineers constructed a diked
disposal area in 1975 to contain and consolidate dredge spoils from

Kenosha and Racine Harbors. The disposal area lies adjacent to the south

pier of Kenosha Harbor occupying approximately 32 acres of which
about 25 acres is available for the disposal of dredge material. Prior
to construction and placement of the dredge material, water depths
at the site ranged from zero at the shore to about 14 feet in the south-
east corner. The design capacity for dredgings in the structure was
750,000 cubic yards to be filled over the l0-year design life for the
structure.

The disposal area has rubble mound structures on the south (1,130
feet) and east (1,100 feet) walls. The north wall is formed by the
existing Kenosha Harbor government pier. The west boundary of the

disposal area is formed by the existing natural shoreline. The rubble
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mound structures of the disposal area are lined with a driven sheet-pile
core which ensures that the disposal area is virtually watertight.
Displacement of confined water into Lake Michigan is achieved by a
filter structure that has been placed near the southeast corner of
the disposal area on the south wall.

Although the structure has reached 50 percent of its design life
(5 out of 10 years in 1980), only 15 percent of the disposal area's
capacity, or 110,000 cubic yards, have been filled. The Corps of
Engineers has indicated that they may only require 300,000-400,000 cubic
yards for disposal of dredged materiall. The reduced estimated
dredge quantities result from material never being supplied to the
disposal area from Racine Harbor, and substantially reduced quantities
being dredged from Kenosha Harbor. As of 1980, the disposal area has
been used twice for material from Kenosha only. At the present fill
rate, design holding capacity will not be reached for 30-35 years.

0f concern to the development of a marina in the residual (non-
filled) area of the disposal area, is the occurrence of wave overtopping.
For the breakwater crest heights of 13.5 feet above LWD, and with the
maximum 20-year design wave of 13.5 feet, it is possible to have a
transmitted wave of 1.2 feet propagated within the disposal basin. This
will be considered acceptable to the safe operation of a marina where the
limiting criteria requires wave heights to be kept below one foot. If
this site were to be used as a marina basin, modifications in the form
of increasing the breakwater height or providing a buffer/dissipation
zone in the iee of the breakwater would not be required.

Kenosha~Simmon's Island Park Marina - A marina for recreational power

boats exists in the body of water north of the 50th Street bridge and
west of Simmon's Park. The marina area is restricted to small power
boats because of the low clearance capability of the 50th Street
bridge. The area has a capacity to moor 142 boats to the city dock
system and 125 on private moorings. The body of water is approximately
1,500 feet long from north to south, and averages 200 feet wide. Water

depths -in the basin range from 9 to 2 feet below LWD. The basin perimeter

lThis in the event that Racine contributes no spoil.
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is predominantly lined by vertical walls and some rough water problems
are experienced. |

The main pier of the municipal boat slips lies parallel to the
west bank of Simmons Island Park. Boats are moored on both sides of
the pier. Additional slips are provided by private individuals along
the west bank of the basin. Equipment and facilities of the municipal
slips are new (1978) and in excellent condition. Electricity and water
are provided. Quélity and serviceability of equipment in the private
docks is variable. Access to the private facilities is by way of a

strip of public land that lies adjacent the west bank of the basin.
Six boat launching ramps are located at the north end ot the

basin. Although set in an unfavorable position from a water and land
aspect, the ramps experience heavy usage. From the land aspect, the
famps have limited access, poor traffic maneuverability, and inadequate
parking capacity. Water-oriented problems include adequate boat
holding capacity, distance from the lake, and traffic movement through
the recreational and port mooring areas.

Although the marina basin experiences physical constraints from
its narrow width leading to undesirable navigation, traffic, and
maneuvering area, the basin is very popular. Continued use of all
facilities, with the possible exception of the launch ramps, is expected
in any future developmert plan for the study plan.

Recreational Boating - Other existing recreational boating facili-

ties at Kenosha Harbor include the city wharf, Gatti Boat Sales and

Service, the city of Kenosha Boat Piers, and the Kenosha Yacht Club.

Excepting the city wharf, these facilities occupy the southwest end

of Simmon's Island between the harbor channel and the 50th Street

bridge. The U.S. Coast Guard Station also occupies a site in this

area. The city wharf area occupies land south of the 50th Street

bridge on the west side of the channel. This land is relatively

undeveloped. The location of these facilitie§ is displayed on Figure II-2.
Because sailboat access is denied to the Simmon's Island Park marina

by low clearance on the 50th Street bridge, mooring areas south of the

bridge tend to be dominated by sail craft. It is boats moored in this
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area that have experienced damage from waves propagating into the

turning basin.

Existing Land Use

The following is an evaluation of existing land use conditions
and concerns within and immediately adjacent to the designated study
area for the Kenosha Harbor Master Planning Project. The study area
constitutes approximately 200 acres of land and water located between
45th and 63rd Streets, and bounded generally by 3rd Avenue, 5th Avenue,
and Lake Michigan. Within this designated area there exists a wide
range of land uses including recreational, residential, commercial,
industrial, institutional, and govermmental; (see Figure I1I-6). TFor
purposes of discussion and analysis the study area will be divided
into three segments. Segment I extends from 45th to 50th Street,
Segment II from 50th to 57th Street, and Segment III from 57th to 63rd
Street.

Segment I is bounded by 45th Street on the north, 50th Street on
the south, 5th and 7th Avenues on the west, and Lake Michigan on the

east. The principal land uses include Simmons Island Park, the city's

public boat launching facilities at 45th Street, public and private
boat mooring facilities, and a portion of an older, established
residential neighborhood located adjacent to 5th Avenue. There is a
small amount of commercialbuse at the intersection of 7th Avenue and
50th Street. Land use conflicts appear minimal and the entire area
appears well maintained. Adjacent land uses reflect those in the
study area and are compatible.

Segment I is almost totally developed with only one parcel adjacent
to 50th Street available for development. This parcel is only .04 acre
and could be used only for some sort of ancillary or support function.

The concerns relate to vehicular movement and the congestion
created by boat launching activities, marina, recreational (Simmons
Island Park) and residential traffic. There is additional concern
regarding the practice of 5th Avenue residential property owners leasing
waterfront space for recreational boat docking facilities. This
significantly increases congestion and parking conflicts along 5th

Avenue.
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Segment II is bounded by 50th Street on the nofth, 57th Street
on the south, 5th and 3rd Avenues on the west, and Lake Michigan on
the east. This area is centrally located in the heart of Kenosha.

It is immediately adjacent to the Central Business Distriect (CBD) and
contains a wide mix of land uses. Principal uses are: commercial,
industrial, recreational (both public and private), and governmental.
Adjacent land use reflects development within the study area.

A review of city tax maps indicates there is one residential lot
available for development within the entire segment. This lot is

located on 50th Street immediately adjacent to the park.
Traffic flow and vehicular congestion is the most critical problem

identified within this segment. Conflicts between industrial traffic
and commercial traffic were noted during field investigatioms. City
officials indicated a need for added off-street parking in this
immediate area. This parking is to be utilized'by both industrial and
commercial workers and CBD patrons. Land availability appears to be
a major constraining factor.

Segment III is bounded by 57th Street on the north, the southern
boundary of Eichleman Park on the south, 3rd Avenue on the west, and
Lake Michigan on the east. Existing land use within this segment is
almost entirely recreational. The northern portion is utilized by the
Lakefront Stadium and associated parking. During times when the
stadium is not used, thé parking is utilized by adjacent institutional
office commercial, and industrial uses. The central and southern
portions contain two city parks, Wolfen-Buttel and Eichleman, respec-
tively. Adjacent land uses are varied but not a significant problem.
The area from 57th to 59th Street is a portion of the CBD and its
various uses. The American Motors plant is also located in this area.
From 59th Street south is a well-established, residential neighborhood
which takes advantage of its lakefront location. '

As with the other two segments, there is presently no vacant,
developable land.

Identified problems are also similar. A mixture of industrial,

institutional, recreational, and commercial traffic around 57th

Street creates significant congestion in a restricted area.
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In summary, the designated study area is presently extensively

and intensively developed. Although present uses are varied, all
are well established and they have coexisted for an extended period,
of time without major conflicts. Based on discussions with local
officials and field observations, there is little evidence that

pressures exist for major changes in the existing land use pattern.

Regional Economy

Although not strictly a characteristic of the geographic study
area, the level and type of economic activity in the Kenosha area
has important influence on the type of development desirable in the
harbor area.

The Kenosha economy is heavily weighted to manufacturing. Of a
total of 36,164 employees in 1977, 13,261, or 37 percent were employed
in manufacturing industries (Reference 6). Within the manufacturing
sector, the American Motors Corporation is dominant, employing over
one-half of all manufacturing workers at its two Kenosha plants.

Among the more direct influences expected on the study area by
economic forces is the presence of one of these AMC plants in the.
center of the harbor study area. This facility generates traffic
and parking demands which must be reconciled with those of new marina
and/or port facilities, and indirectly generates ahlarge fraction of
the downtown retail sector demand due to its location.

Another implication of the regional economic structure is drawn
from the fact that the wage rates and thus average incomes are very
high in Kenosha and Kenosha County. A 1977 survey (Reference 7)
ranked the Kenosha SMSA as 16th out of 300 SMSA's in median household
effective buying income. This high personal income, combined with the
lakefront location, maximizes interest in and demand for recreatiomnal
boating.

Although the presence of a large manufacturing sector, dominated
by a single firm has positive features, this structural characteristic
of the-Kenosha economy carries some disadvantages. The relative lack
of diversification makes the regiomal economy more subject to sudden

shocks than would otherwise be the case.
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As in most American cities, the retailing function in Kenosha
has spread from the CBD to suburban locations. Kenosha has four
major shopping centers in addition to the CBD, but retains a fairly
healthy downtown business section. This is reflected in a relative lack
of vacant land for development in the study area.

It is also important to note that the economic sectors most
likely to benefit from new marina development (e.g., hotel, restaurants,
convenience retail) are already represented in the study area. Thus
no 'threshold" problems will prevent the accrual of these benefits,
which have been estimated between $300,000 and $1,300.00 per year in

terms of revenue increases.
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SECTION III
MARKET ANALYSIS

Introduction

Market forces will dictate demand for and feasibility of
expansions in bofh marina and port operations, and overall downtown
development. This section examines these forces and their implications

for the Harbor Master Plan.

Marina Facilities

Forecasts of demand for marina services are of obvious importance
for the Harbor Master Plan. Even in the absence of the physical
constraints present in the harbor environment, incorrect judgment of
future demand for marina services has important fiscal implications
for the city. Due to economies of scale typical in both capital and
operating costs, an underdesigned facility will result in higher unit
costs (and thus higher fees on a cost of service basis). In an
extreme case, this could lead to a poor competitive position vis-a-vis
other Lake Michigan facilities. An overdesigned facility will have
lower unit costs, but could result in an oversupply, and inability
to cover costs from user fees.

The most structured existing information on future marina demand
is provided in the 1974 Corps of Engineers study "lLake Michigan
Regional Boating Survey and Analysis." This study sets forth the
concept of excess demand, or the quantity of marina services which
would result from a true market equilibrium at existing prices.l The
numerical estimates of demand (number of slips) derived in the study,

however are not based on this concept, but are statistical estimates

This excess demand concept presumes that existing prices are not
market prices, but constrained to some lower level. This is an

appropriate representation of the existing situation, since prices
are not set on a profit maximization basis.
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of quantities that are independent of price. These estimates were

. derived from survey data for Wisconsin and Illinois coastal counties,

and relate the number of slips demanded to a number of independent
variables, including population (or population density), median
family income, travel time to marinas, inland lake acreage, and
numbers of launch lanes and berths within 50 miles of the county.

Five equations were developed, one for each 6f the COE recreational
boat classes.2 Each equation explained the variation in boat regis-
trations among counties in terms of a constant term and variations in
the independent variables among counties. On a statistical basis,
population or population density was by far the most significant
variable in all of the equations. Income was not significant in any
of the equations (at the 95 percent level of confidence).

Acreage of inland lake was significant for both outboard class
equations, but insignificant for other types of boats. The number
of launch lanes proved significant in explaining registrations for
small outboards only, and number of berths were a statistically
significant variable for inboards greater than 25 feet length overall.

Several comments on these estimating equations are relevant to
the question of appropriate marina size at Kenosha. First, the
equations are strictly '"cross-sectional," i.e., developed from data at
one point in time. As such, they fail to measure the effect of
increasing popularity of boating over time. This effect is of
national scope and well documented. This omission would tend to make
the equations underestimate future demand. Second, the inclusion of
supply side variables (number of berths and moorings) is questionable
for demand estimation. Third, and most important, these equations
attempt to predict total registrations in a county and not the

appropriate supply of marina facilities.

2Inboards 16'-25', 25'+, outboards 16'-25', 25'+, and sailboats
over 25' (all LOA).
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With these comments in mind, the results of the COE equations
are put in context. Table III-1 presents estimations for 1970, 1980,

1990, and 2020 for each class of boat for Kenosha County.

TABLE ITI-1
COE BOAT REGISTRATION FORECASTS - KENOSHA COUNTY

OQutboards Outboards ' Inboards Inboards Sailboats

Year 16'-25" 25"+ 16'-25" 25'+ 25'+ Total
1970 1,000 16 180 40 80 1,316
1980 1,512 29 352 78 581 2,552
1990 2,075 35 414 45 629 3,198
2020 3,710 50 569 ~73 761 5,017

Source: U.S. Army Corps of Engineers and Stanley Consultants, Inc.

These growth forecasts indicate roughly a doubling in the total
number of boat registrations in the county between 1980 and the year
2020, which approximates the design lifetime for a marina addition
in the harbor. Although these overall results seem reasonable,
the results generated for inboards of 25 feet and over represent an
obvious failure of the statistical forecasting technique. Once
again, these forecasts should be considered only as general indications
of demand increases for recreational boating activity in the county.
Interpreted in this.light; the implications of the forecasts are quite
reasonable and indicate steady, continued growth in demand for recrea-
tional boating activities based on local demand. Should the overall
forecast prove valid, and the proportion of recreational boaters
desiring permanent berths or slips remain roughly constant, then the
forecasts would indicate the demand for at least an additional
250 to 300 slips over the 1980 to 2020 time frame.

Based cn examination of current slip holders and the waiting
list for slips at Kenosha, the geographic market area for a new marina
appears to include the northern Chicago suburbs. This is a rapidly
growing area, with incomes significantly above average, generating
strong demand for recreational boating. This demand will be allocated

among several competing Lake Michigan marinas.
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A 1974 COE study was based on this concept, and forecasted excess
demand for slips for several groups of Lake Michigan harbors. Kenosha
Harbor was combined with Racine for the purposes of this analysis;
demand from Kenosha and other nearby counties was allocated to the
two harbors on the basis of proximity, plans for additional harbor
improvements, and other factors. While this analysis was not as
statistically rigorous as the forecast of boat registrations by
county, it is more directly relevant to the question of appropriate
marina design size for the city. This analysis indicated an excess
demand for 265 slips would exist between the harbors of Kenosha and
Racine in 1980, with excess demand growing to 470 slips by 1990, and
935 by the year 2020. While no definite split between the harbors
at Kenosha and Racine was predicted in the Corps report, allowance for
current plans at Racine Harbor have indicated a remaining year 2020
excess demand of 620 slips for Kenosha.

Table III-2 indicates the allocation of excess demand projected
by this study among several nearby competing marinas. The "market
area" totals are probably of more significance than individual marina
allocations, since these will be affected by capacity additions.

On this market area basis, demand for slips is growing by about 80
per year.

An analysis similar to that performed for berthed boats was
also carried out for boats utilizing launch facilities during the
COE study. This analysis indicated excess demand for launching
facilities of 14 lanes for Kenosha and Racine in 1980 increasing
to a total of 37 lanes in the year 2020.

While it is not possible to directly verify the accuracy of the
excess demand projections for either number of berths or launch lanes
at the combined harbors of Kenosha and Racine, some measure of indirect
verification is possible. This indirect verification is possible
since the forecasts of excess demand for berthed boats is based on an
allocation of the total number of boats projected to be owned in each

of several Wisconsin and Illinois counties indicated above. When the
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TABLE III-2

PROJECTED EXCESS DEMAND, KENOSHA, AND
COMPETING MARINA FACILITIES

, "Excess'" Demand

Name LMRBS#  sLIpsl 1974 1980
Port Washington 31 35 15 70
Milwaukee and South Milwaukee 32&33 893 180 330
Racine and Kenosha 34&35 360 110 265
Pompeii, Waukegan, and Great
Lakes Trailer Court 36-38 . 408 295 395
Highland Park and Wilmette 39840 281 180 235
TOTALS NA 1,977 780 1,295

lIncludes moorings

Source: U.S. Army Corps of Engineers

COE boat ownership forecasts for the area consisting of Cook, Lake,
McHenry, Kane, and Dupage Counties, Illinois, are compared with
actual boat registration data for 1979, it is found that the COE
estimating equations significantly underestimated growth in boat

ownership from 1971 to 1980. As indicated earlier, this may be due to

the exclusion of time trend information in the popularity of recreational

boating in formulating the equations.

On this basis, it is concluded that the COE recreational boating

demand forecasts are a fairly conservative estimate of the potential for

recreational boating activity growth for the Lake Michigan coastal

zone. The major remaining economic problem in selecting an
appropriate design size for a marina facilities in Kenosha concerns

the extent of competition in the allocation of boats among Xenosha

and other coastal zone harbors. As noted above, the market area for

a marina facility at Kenosha should be considered a fairly extensive
area including at least the northern Chicago suburbs. A great portion
of the future demand growth generated for a marina facility will

originate in this area. To the extent that other marina facilities
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are developed in competition with the Kenosha project, effective
demand at the site could be significantly reduced.

0f particular interest in this regard is the proposed Zion
project. While the project has encountered significant deléys based on
environmental concerns, construction of this project in larger
configurations (up to 3,000 slips) could seriously undermine the
demand level for a marina facility at Kenosha. The basic reasons for
this are twofold.  First, the Zion facility would be slightly closer to
the location of much of the demand growth in the Kenosha market area,
e.g., the northern Chicago suburbs. Second, the proposed Zion facility
would be larger and in all likelihood could exploit greater economies
of scale than any facility which is physically possible within the
constraints of the Kenosha site.

Thus, there are two basic and quite distinct perspectives that
emerge in selecting an appropriate design size for the marina facility
in Kenosha Harbor. Based on considerations of forecasted boat owner-
ship in the harbor's market area, and on the considerations associated
with economies of scale in marina construction and operation, a strong
argument exists for making the marina facility as large as can be
accomnodated within the physical constraints of the site. A more
conservative perspective on the appropriate marina design size for the
harbor evolves from consideration of the risks associated with such
a large facility. Under this concept, a marina would be sized to
accommodate only that fraction of the total future demand which could
be relatively assured to accrue to the Kenosha location even in
the face of extensive marina development in the Kenosha market area.
This local fraction of demand would call for a much smaller facility.
Based on our analyses and considerations of these factors, we have
adopted the approach of setting upper and lower limits for marina
design sizes within the harbor. The lower limit, which reflects
our judgment concerning local demand growth over a reasonable marina
lifetime would be for 250 boats. The upper limit, based on considera-

tions of physical site constraints has been set at 900 slips.
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Price Considerations

While the discussion of demand levels is in terms of quantities,
any meaningful assessment of demand must include a price component.
Although information on this aspect is less structured than that avail-~
able on numbers of boats and slips, it does seem to indicate substantial
demand for slip rental even at prices higher than currently charged.

The most direct evidence of this is furnished by some of the prices
paid for privately owned slips in the existing harbor. These slips
rent for annual rates as high as $1,600, over three times the average
cost of a city slip. While not all boat owners would pay this price,

it is indicative of demand levels.

Port Facilities

The port of Kenosha is a general cargo facility located roughly
in the center of the harbor study area. This port facility is
operated primarily on privately owned land by Morelli Overseas Export
Company. Due to its location, facilities, and cargo mix, the port
is classified as "a gateway port' by the Wisconsin Department of Business
Development. A gateway port is a port which:

"handles commodities which have generally been transferred
to or from the port hinterland area as opposed to ships
terminating at the port itself. These ports are the only
ones with substantial amounts of overseas trade and
handle more of a variety of cargo than any other group
of ports."

This status as a gateway port aﬁd a market area which encompasses
portions of eight states give the facility an economic stability which
has prevented the declining tonnages apparent at some smaller Wisconsin
ports. Primary commodities handled through the port of Kemnosha include
food and kindred products, machinery, and motor vehicles. Current
volumes are about 80,000 tons/vear.

Facilities at the port include 131,000 feet of closed storage,
185,000. square feet of reefer storage, 19 acres of open storage, 2
container cranes, and 2 forklifts. In addition, both truck and rail
access are provided and the port has the use of a rail siding on

the property. Rail and highway links to the hinterland are excellent.
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Dockage on the south and north side of the channel totals approximately
2,500 feet, sufficient to accommodate as many as 3 typically sized
freighters at one time. Waterside facilities associated with the

port include the main shipping channel with a project depth of 25 feet
and turning basin at the head of the channel, and the breakwater to

the northeast of the channel mouth.

Future Cargo Volumes

Expansion of cargo volumes at the Kenosha Port could come from
three basic sources:
1. Normal growth of businesses and consumer sectors within
the port's market area.
2. Switching in transport modes by existing shippers within the

market area.

3. Increase in market share due to competitive advantage vis—4-vis

other ports.

The first of these potential sources of growth would normally
provide for real increases averaging from 2 to 3 percent in cargo
volumes and fees. Such growth will probably not manifest itself as
smooth and steady, but will come in discrete steps. Both the recent
historical record of cargo volumes at Wisconsin ports and a generally
slow national economy indicate that cargo growth of this type may
be minimal in the near term.

The second potential source of market growth probably offers more
prospect for significant increases in the near future. This is the
case since water transportation is generally more energy efficient
than rail or truck. As energy costs become a larger fractiom of total
transport costs, the incentive for switching modes increases.

The Kenosha regional economy includes several potential candidates
for new port business of this type, and the larger market area includes
many potential shippers in the food products and transportation equip-
ment industries.

An increase in market share due to competitive advantage vis-4-vis

other ports may be possible with improved facilities. As a general

7692 I1I-8



| eEmmamn

A
/

- - -‘ -’

_‘A v 1 l

cargo port, Kemosha's competition is primarily at Milwaukee and

Chicago.

(Racine is a '"limited cargo" port oriented to local shippers.)

While effective competition with the larger ports of Chicago and

Milwaukee for bulk commodity shipments would be difficult, competition

for a greater share of the general cargo market could easily result

in major increases in Kenosha volumes.

Based on an assessment of these factors, and other confidential

marketing information, the port's operators have estimated potential

increases for various commodities as set forth in Table III-3.

CURRENT AND POTENTIAL CARGO VOLUMES,

TABLE III-3

PORT OF KENOSHA

Shipper Present Potential
USDA 12,000 24,000
Steel 0 100,000
Twine 4,000 12,000
Containers 0 3,000
General Cargo 13,000 16,000
Reefer Cargo 40,000 50,000
Vehicles/Tractors 7,000 13,000

TOTAL 76,000 218,000
Source: Morelli Overseas Export Company
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SECTION IV
DEVELOPMENT OF MARINA ALTERNATIVES

General

The demand for boat slips in the Kenosha region, as discussed
previously, indicates that a marina for 250 or more boats can be
successful as an economic and operational unit. Several other neighbor-
ing communities are also presently considering marina development. The
construction of these other facilities will, of course, have some
effect on the demand for slips at Kencsha. Indications are that a
harbor at Kenosha could berth as many as 600 to 700 boats under any
coincident development conditions. If no other recreational boating
facilities are established in the region, a harbor for 700 to 900
boats could be established. If this regional competition does not
exist, site space availability and access conditions, rather than
potential demand and market, impose limitations to development. The
development of the proposed marina plan at Kenosha involves the following
steps:

1. Specification of design criteria.

2. Selection of the site, or sites, most suited for marina

facilities.
3. Development of facilities layout within the preferred

site(s), including both land and water elements.

Development Criteria

The criteria developed herein are primarily designed to: provide
safe navigation conditions between Lake Michigan and the marina,
provide safe mooring conditions for the boats berthed in the marina
under all wave and hydraulic conditions; and provide secure conditions
for the boat owners to store their property. The design criteria

given summarizes the requirements outlined in References 8, 9, 10. and 11.
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For the site selection process, several sites in the Kenosha

vicinity were evaluated based on the following criteria:

. Physical and hydraulic factors, as discussed previously.

. Water area available, based on a general requirement for

one acre of water space for each 20 boats.

. Harbor entrance requirements, primarily channel dredging

or breakwaters.

. Harbor protection required to limit waves to less than

one foot in the marina basin.

. Economics of each of the above factors.

. Environmental conditions; anticipated environmental impacts.

. Land area available; one acre for each 100 boats.

The U.S. Army Corps of Engineers has initiated a harbor study of

Kenosha and has completed preliminary evaluation of several harbor

sites and sizes. The following discussion of alternative sites incor-

porates their findings where appropriate.

Following site selection, the layout of specific facilities to

best utilize that site is undertaken. General factors that have been

considered are summarized below with the criteria for Kenosha.

Item

Marina Basin

Wave Protection

Provision of Launch Lanes
Number of Boats

Size Distribution of Boats
Sailboats .

Power Boats

Type of Dock

Utilities on Docks
Fuel Dock, Sewage Pump-Out
Hoist or Crane

Parking Facilities

7692

Criteria at Kenosha

Dredging; breakwaters, excavation and
landfill; diked area.

Breakwaters and revetments as required.
Six lauﬁch lanes.

250 boat minimum, 900 boat maximum.

Boat lengths, 18-50 feet.

25-40 percent, boat lengths, 25-50 feet.
60-75 percent, boat lengths, 18-50 feet.

Floating piers-chain, winch, and deadman
anchorage.

Electricity and water-possibly telephone.
To be provided.
Provided near administration area.

3-4 acres, launch ramp and berthed car
parking required.

Iv-2
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Other considerations such as channel alignments, turning basins,
dock configuration, site access, traffic patterns, and related landside
facilities must be determined for éach site plan.

Navigation - Safe navigation conditions will occur when there is
provision of adequate channel depths; maneuvering widths, navigation
system aids; and protection from waves, currents, and shoaling. At
least two feet of additional clearance is required below the draft of
the deepest boat to use a channel. The largest draft for most power
boats is 4 feet, thus requiring 2 minimum channel depth of 6 feaet.
Some sailboats may have a draft of up to 8 feet requiring depths in
excess of 10 feet. Fluctuations in lake water levels will be
accommodated by taking these depths to be below LWD. Dredging require-
ments can be minimized by marina management policies which require
shallower draft boats to be berthed in the shallow inshore waters,
whereas larger boats would be moored further offshore. Mooring
larger boats further offshore will have the secondary advantage of
placing these larger, less maneuverable boats nearer the exit to
open water.

Channel widths should be kept as wide as possible to allow for
safe passage and maneuverability for all boaters. A compromise
between safe navigation and efficient mooring space utilization must
be made. As a general rule, clear channel widths are to be twice
the length of the largest boat using the facility. For marina develop-
ment at Kenosha, it is recommended that channel widths in excess of
100 feet be maintained.

Wave conditions within the marina basin, at the entrance channel,
and in the approach area must be considered. As previously discussed,
wave heights within the marina basin must be kept below 1 foot to
ensure that boat and property damage does not occur. Such conditions
can be achieved by the size and placement of breakwaters, revetments,
and wave dissipation structures. Wave conditions at the basin mouth
and approach area must not result in boats using the basin to hit
bottom in the wave troughs. The channel should be aligned so that

boats will not broach the wave crests.
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Navigation aids, such as channel markers, lights, fog hormns, etc.,
must be in compliance with U.S. Coast Guard regulations. Water currents
are not of particular concern in the region. Shoaling is not a
problem because of the limited quantities of littoral material available
in the area.

Site Access - LEasy access to the marina site from the major road
traffic routes must be provided. Specific requirements depend upon
the size of the marina and related land facilities provided. For all
but the largest developments, a two-lane paved road is adequate for
the marina and launch ramp facilities. The site must have adequate
space to permit easy maneuvering between the main access road, berth
unloading areas, ramps, and parking.

Site Physical Characteristics - Approximately one acre of water

area should be provided for every 15 to 25 boats planned for the
marina. Preliminary knowledge of bottom conditions is required to
design dock anchorage and dredging needs. Adequate land area is as
essential as water space. Parking should be in the.ratio of 3 cars
for every 4 boat slips. About 90 cars may be parked per acre;
therefore, one acre of parking should be provided for every 5 to 6
acres of water area (100 to 120 boats). Space will also be required
for site access roads, trailer turnaround, and launch-waiting areas.

For the boat launching ramps, approximately 1 1/2 acres of land
should be provided for each launch ramp lane. This will provide
sufficient space for parking 25 to 30 car-trailer units. ' If a boat
hoist is required, a level area for hoist installationm, aﬁd adequate
water depth are the primary concerns.

Environmental Factors - Although envirommental factors vary with

each specific site, the following general criteria should be considered
to help avoid conflicts with environmental concerns and attendant
costly delays.
. Sites in or adjacent to marshes or wetlands should be analyzed
carefully for environmental conflicts.
. The presence of any rare or endangered species should be
investigated during the selection process. Sites providing

habitat for such species should be avoided.
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. Sites adjacent to areas where commercial fishing, trapping,
or harvesting of sea life occurs should be avoided.
Preliminary evaluation of water pollution problems and socioeconomic
conditions may help one to anticipate the nature and degree of future
conflicts. '
Detailed assessment of all environmental, social, and economic
impacts of a proposed project will be necessary during the Corps of

Engineers permit approval phase of development.

Site Selection

Initial screening of several sites in the vicinity of Kenosha
resulted in selection of the most promising locations for marina
development. Six sites were identified in initial screening as given
on Figure II-1.

1. Pike River mouth north of town.

2, Simmons Island Park.

3. Present harbor turning basin at Holiday Inn.

4, Corps of Engineers diked disposal area.

5. Park immediately south of diked disposal area.

6. Wisconsin Electric property south of town. ‘

Based on preliminary evaluation, Sites 4 and 5 were selected for
further study. A brief description of these sites follows and the
screening process is summarized below.

Pike River Mouth - This site is extremely sensitive environmentally,

as evidenced by recent controversy over a proposed boat dock installment.
It is also limited in land and water space available for marina devel-
opment. It was decided that this location should be avoided, since

it offers no significant advantages over Sites 4 or 5. Wave protection
measures would be relatively expensive, since waves from all directions
must be blocked.

Simmons Island Park Site - This park, located immediately north

of the harbor, is fully developed and heavily used for passive recrea-
tion. The site'appears to have little advantage over other shoreline
areas, and the political and economic problems involved in a major

change in use argue against marina development. Wave protection for
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a marina north of the existing jetties would be significantly more
expensive than for Sites 4 and 5. The potential for sediment accumula-
tion and shoaling problems is evidencéd by the buildup of Simmons
Island Park beach.

Harbor Turning Basin - The existing turning basin could be

developed as a small marina. However, the 75-~100 boat capacity is

~gignificantly less than that justified by demand figures and

economic viability. Other disadvantages include:
. Conflict with existing port operations. A marina would
eliminate the turning basin.
. Rough water problems related to existing harbor surge.
. Potential boat traffic congestion in the harbor. The
inner harbor presently has almost 300 berths.

Corps of Engineers Diked Disposal Area - The diked disposal area

was constructed by the Corps in 1975, to receive polluted dredged
material from Kenosha and Racine Harbors. Later, disposal of material
from Waukegan Harbor was considered. The facility comnsists of a
26~acre water area, protected by the Kenosha Harbor jetty on the north,
and federal rubble mound breakwaters (crest elevation 13.5 feet LWD
on the east face and 10 feet LWD on the south). Design capacity was
estimated to be 750,000 cubic yards, to be filled by 1985; when
filled and consolidated, the reclaimed land would be given to the
city for recreational uses. The breakwaters were designed to contain
all spoil material. Water is filtered prior to returning to the lake.
Through 1979 (50 percent of the design life), only 111,000 cubic
yards had been deposited. All of the material was from Kenosha,
resulting from two dredgings. It is apparent that the facility will
not be filled by 1985.
The city of Kenosha has asked the Corps to consider development

of a portion of the site as a small boat marina. The Corps has

agreed to investigate the possibility of obtaining authorization for
such use. If approval of this project were granted by the Corps,
the Corps would likely reserve 30-50 percent of the site for future

disposal operatiomns.
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The obvious advantage of this site is the existence of wave
protection breakwaters. Development of 60 percent of the site (18-20
acres) would provide water area for 300-350 boats.  Although some
structural improvements would be necessary, the costs involved may be
less, when compared to development of a marina from scratch. The
major problem appears to be lack of land area available for support
facilities. 1In addition, the legal questions related to transfer of
the facility to a new purpose have not been resolved. Preliminary
concepts for development have been included in this report.

Site Immediately South of Diked Disposal Site - The Corps of

Engineers work to date has considered several harbor alternatives using
the area adjacent to the disposal site. Principal advantages include
existing wave protection from northeast waves and adequate adjoining
land area (25 acres), in a relatively undeveloped condition. 1In
addition, this site could be developed to accommodate 600-800 boats.
The Corps has considered offshore harbors, formed by breakwaters,
and interior harbors, formed by lagoon and channel dredging. Pre-
liminary calculation of benefits and costs indicates that a dredged
marina will be more feasible due to the high cost of breakwater
construction in deep water. However, a loss of adjoining land will
result, thereby limiting facility size. Disposal of the dredged
material is a potential problem, particularly since the area is an
old sanitary landfill. A combination plan incorporating both break-
waters (in shallower water) and dredging has been considered. The
potential for ultimate combined use of the diked disposal area and

this site also has been considered.

Wisconsin Electric Site - This site, located just south of the
Kenosha city limits, is currently owned by the power company.
Originally, it was thought that purchase of the property might be
possible. At present, however, the power company has indicated an
intention of keeping the land. Even without this reluctance, this

site may be environmentally unsound, since sand dunes are present.
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Elimination of Sites 1, 2, 3, and 6 leaves Sites 4 and 5 for
further investigation for potential marina development. Each of
these sites is close to the downtown area and has the potential of

adequate land nearby.

Facilities Development Criteria

Guidelines for development of water and land facilities are given
below. Launching facilities and marinas are &iscussed as separate
entities. It should be recognized that the criteria will vary slightly
for the two sites (Sites 4 and 5).

Boat Launching Ramp - The launch ramp must be designed to facili-

tate convenient launching and retrieval of small craft. The following
criteria should be met:

. Ramp slope should be 12 to 15 percent, to avoid both
submerging car wheel hubs and hazardous inclines.

. The surface of the ramp should extend to a depth of three
feet below extreme low water and an elevation of two feet
above high water. The bottom of the ramp should terminate
with a gravel shelf; the top should be rounded into the
paved access road.

. Each ramp lane should be at least 12 feet wide; single lane
ramps should be 15 feet wide.

. The ramp surface should be paved with concrete for durability.
Precast concrete slabs are used for underwater sections,
laid over a six-~inch gravel.bed. Deep grooves should be
molded into the concrete surface. An alternate type of ramp
that has been used successfully in quiet water areas involves
the use of precast concrete planks (six inches by twelve inches
by ramp width), placed three inches apart perpendicular to
the slope. The gaps are then filled with coarse gravel.

If wave action or currents are significant, riprap may be
necessary along the submerged edge of the ramp.

. Consideration should be given to providing a courtesy dock

adjacent to the ramps, for boarding and loading. These
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piers should be three feet wide. A wide variety of types
has been used, depending on the specific site. Flocating
docks have the advantage of maintaining a constant height
above the water, but are generally more expensive than
pile-anchored fixed piers.

An area should be prcvided for wash-down of retrieved boats.
Space for one car-trailer unit for each ramp lane is adequate.
A turnout (waiting) area next to the ramp and an area
available for meeting friends are items that may be included
at particular launch facilities.

Adequate parking and maneuvering space must be provided.
Although local demand will determine parking requirements,
generally 25 to 30 spaces per ramp lane for boat-trailer
units (occupying one to one and ome-half acres) will handle
peak periods. Access to both ramps and parking facilities
should be adequate to handle the expected peak traffic
demands.

Additional items which may be provided at launching facili-
ties include fire prevention equipment, a restroom (for
larger facilities), and lighting.

An adequate channel and maneuvering area should be available
offshore from the ramp. This will require the provision of

suitable depths of water (four to five feet).

Marina - An efficient marina should be planned based on the

following general criteria:

7692

Larger boats should be berthed near the harbor mouth, since
they are less influenced by waves and require more maneu;
vering area. It is desirable to keep.the larger boats

away from the smaller craft docks.

Launch ramps should also he kept separate from private

dock facilities. 1If possible, launch areas should be near
the harbor entrance. Boats using these facilities should
not have to travel through the slip areas. Parking for

the launch ramp should also be kept separate.
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. Docks for transient boaters should be located in close
proximity to the administration building, and with easy
access to the harbor entrance.

. The best location for a boat fueling and sewage pump-out

dock is near the entrance, so boats using this station will

not travel through the dock areas.

Parking facilities should be located so that boaters will

not have to walk more than 500 feet to the head of the dock

their boat is on. Parking lots for ancillary facilitdies
should be adjacent to lots for the basin, so that overflow
may be accommodated during peak periods.

. Water and electricity may be provided on the base docks,
with outlets at each slip. Adequate lighting of the marina
is also recommended. Telephones should be provided on the
site in reasonable proximity to the berthing area.

. Centrally located restrooms and administration offices are
normally provided.

. Repair shop or a maintenance yard may be considered.

. Guard or caretaker facilities.

. Restaurants, hotels, or concessions may be considered in
the area surrounding the proposed marina.

. Walkways and gangways should be provided to facilitate easy

pedestrian access to various site elements.

Alternative Boat Mooring Systems

The dock system to be used in any application ié dependent upon
the physical conditions of the site. At Kenosha, it is expected that
wave conditions will be successfully moderated by the construction of
protective barriers (e.g., breakwaters); however, ice and water level
fluctuations can be severe. This section describes the different
dock and mooring systems typically used, and summarizes the relevant
factors involved in choqsing a system.

The selection of an appropriate boat dock or berthing system

involves detailed analysis of the site, the proposed layout, and the
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preference of the potential boat owners. The two primary functions
of a dock system are to hold the boat safely while not in use and to
provide easy access to the boat from shore. The most important
factors involved in selecting and designing a dock system include:
. Size and number of boats to be moored in the marina,
relative to the geometry and space available.
. Range of water levels at the dock site.
. Bottom and subbottom materials and strengths.
. Wave and current conditions within the marina basin.
. Ice conditions, particularly spring ice breakup.
. Other special site conditions such as location of breakwaters,
seawalls, and bank protection.
. Operation and maintenance requirements.
. Financial limitatioms.
A basic choice exists between mooring boats at single point
moorings or berthing them at docks. Any combination between these

options is available.

Single Point Moorings

A single point mooring is simply an anchor with a chain (or rope)
and a buoy, to which the boat is tied. The boat is free to swing
with the wind or current. The primary advantages of single point
moorings are low cost, flexibility, and ability to withstand moderate
wave conditions. Boats may safely ride out waves up to 3 feet high

on single point moorings.

The obvious disadvantages are inconvenience due to poor accessibility

from shore and low boat per acre density (5-6 boats per acre) cowmpared
to dock systems (20-25 boats per acre).

At Kenosha, single point moorings would be recommended only as
temporary berthing measures in areas where it is inappropriate to

immediately install more permanent fixtures.

Fixed Piers and Docks

Fixed piers and docks may be constructed of a wide variety of

materials (metal, timber, concrete). The basic concept normally
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includes piles driven into the bottom, supporting stringers,

cross bracing, and decking.' Construction materials are chosen based
upon availability and low cost. In many cases, private clubs have
done much of the work in installing the docks. Members knowledge

and access to materials then dictate the type of dock.

There are no preconstructed fixed dock '"systems'" on the market
today. Each installation must be custom designed, according to sound
engineering practice. Adequate structural support and strength, and
compatibility of construction materials are the critical design con-
siderations. Special treatment of materials must be provided to
ensure long life in the marine environment. The critrical element for
good long-term performance is the durability of construction materials
in the local environment and adequate design of the anchor pilings.

Fixed docks should normally be positioned about 1 foot above
expected design high water. Dimensions of the piers may vary, but
base piers are usually 6 to 8 feet wide, and finger piers 3 or 4
feet wide. Larger piers serve larger boats, where lockers or other
dock appurtenances may be desirable. In some cases, small finger
pilers (12" inches) used only for boarding may be adequate. Finger pier
lengths aré dependent upon the size of the boats to be moored.

Utilicies and other appurtenances such as gangways, bridges, gas
pumps, sewage pump-outs, firefighting equipment, and locker boxes
can be provided on fixed piers. Water and electrical lines are
normally located below the deck. Where covered berthing slips are
desired, the piles may support a roof as well as the deck.

Advantages of fixed pier comstruction include generally lower
cost, low maintenance (except as noted below), and long life if
appropriate materials are selected. The major disadvantage is
inconvenient boarding of boats if the watér level varies more than
2 or 3 feet. In northern climates, ice may shear off piles or jack
piles out of the bottom. Spring maintenance is significant if ice
is'a factor. A possible disadvantage is the generally less aesthetic
appearance of pile supported docks. Fixed docks are also less

flexible than floating piers.
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For the marina development at Kenosha, fixed piers are not

recommended due to lack of flexibility and inconvenience.

Floating Docks

The trend in recent years has been toward installation of floating
dock systems. The biggest advantage of floating docks is that a
constant distance is maintained between the water and the deck surface.
Mooring, boarding, and loading of boats is more convenient when a
constant elevation is maintained. For this reason, floating docks are
desirable at locations where water level changés more than 2 or 3
feet. Variations of this magnitude or greater occur on the Great
Lakes (seasonal, long-term, and storm). The recent emphasis on floating
docks is thus understandable.

Another advantage of floating systems is the ease of repair,
removal, or modification when modular sections are used. Most
systems are designed so that removal of damaged units may be accomplished
by two to three men without heavy equipment, facilitating repair or
replacement of damaged sections. Easy storage of removable dock
modules is an advantage although many installations are left in the
water through the winter ice season. In general, floating docks have
a more aesthetic appearance than fixed piers.

A wide variety of floating dock systems have been installed over
the years. The degree of structural strength and overall sophistica-
tion necessary depends upon the installation site, the type of boats
to be moored, and available funds. Lightweight systems are perfectly

safe for small inland docks or marinas, whereas a major installation

along the coast will require greater strength in the dock frame and

anchoring system.

Anchorage Systems

Pile Anchors - Driven piles provide excellent stability. A
sleeve loop or pile guide is provided for the dock, and the system
rides up and down on the pile. The advantage of high stability is
often outweighed by the expense of driving piles in deep water (greater

than 20 feet) and the tendency for ice to jack or break the piles.

7692 Iv-13



Spud Anchors - Spuds are basically steel or aluminum pipes that
are dropped into the bottom. A sleeve or tube mounted on the dock
frame allows the system to ride up and down on the spud. The spud
must therefore extend above the dock to the elevaticn of high water.
A variation of the spud system involves a telescoping system of 2 or
3 spuds. A capped sleeve 4 to 8 feet long is mounted on the dock,
and the spud(s) "Telescope" to permit vertical movement. There is
no extension of the spud above the dock system. In either system,
the spud slowly works its way into the bottom, increasing the
stability over time. The spud system is less costly to install or
replace than driven piles. The spuds can be raised in winter to
prevent ice damage. Spuds are particularly appropriate for sand or
silt bottoms and for applications to smaller marina facilities.

Winch and Cable Anchors - This major anchorage system involves

the use of cables to hold the dock system in place. The cables are
anchored'to the shore or the bottom and adjusted by winches on the
dock to maintain the desired tension and position of the system. The
specific means of anchoring the cables to the bottom include driven
piles, concrete deadmen, or specially designed anchors. Anchoring

to shore is usually less costly. Layout of cables varies with the
specific dock layout and site conditionms. Generally, only the base
dock is anchored. Finger piers rely on the strength inherent in their
frame for stability. Costé of winch/cable systems and spud systems
are generally comparable. Cable systems perform well in ice installa-
tions. The cable may be slackened and the systém allowed to move,

thereby relieving ice induced stresses. A

From the preliminary investigation of conditions at Kenosha, and
from experience with current marina operating conditions throughout the
Great Lakes, it is recommended that a heavy duty floating dock system
with winch and cable anchorage be employed. Further soil and subsur-
face investigation of the bottom conditions would have to be undertaken
prior to final design of the anchorage system.

Costs for floating dock systems vary widely with the quality and

structure of the system required. However, as a guide, the cost of a
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fully installed, heavy duty system can be estimated by using $25 per

square foot of dock area.

Alternative Marina Lavouts

Use of the design criteria and information givem above has been used
in the development of the following marina layout alternatives. ‘The
objective of these alternatives is to provide marina facilities that
will effectively utilize the two preferred sites of marina development;
these being the Corps of Engineers diked disposal area, and the area
of parkland immediately south of the dike.

Three primary alternatives for marina development in these areas
have been proposed in accordance with the above conditions. Alternative
1, displayed on Figure IV-1, is for a 278-boat marina to be placed in
much of the area now occupied by the diked disposal area. Altermative 2,
displayed on Figure IV-2, will be a 612-~boat marina situated in and off-
shore of the present parkland. Alternative 3, displayed on Figure IV-3,
can be considered as an "ultimate'" marina development which will
provide moorage for 898 boats in a combined diked disposal area -
parkland plan.

The aglternatives presented in the figures and text given in this
section do by no means represent the entire spectrum of potential
layouts possible, or those examined in this study. Numerous other
configurations for each site were examined and either refined into more
feasible concepts, or discarded because of the availability of better
concepts. The alternatives given herein represent the culmination of
this development process and incorporate all the desirable features of
many concepts. The alternatives presented are conceptual by nature.
Some deviation from the layout and concepts presented might be expected
during the detail design and specification of the marina.

A short discussion of each alternative, giving a description of
its development, its features, and advantages and disadvantages follows.

Alternative 1 - Diked Disposal Area - This alternative will

accommodate 278 boats in the southwest corner of the diked disposal area,
as shown on Figure IV~1. The primary objective of this plan is to

utilize the existing wave protection structures formed by the diked
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area breakwaters. As previously stated, the disposal area is not
currently being used to the extent of its original purpose, A
reasonable, conservative estimate is that 50 to 60 percent of the dis-
posal area capacity will not be filled by dredge spoils at the end of
its design life (1985).

Discussion of the primary features of the alternative are given

below:

. An intermal retaining bulkhead will be constructed to
separate the potential marina basin from the diked disposal
area. Ildeally, construction of this bulkhead shculd be
in the shallowest possible water; however, the existing
dredge material filters are located in the southeast corner
of the dike at the outlet of dredging waters. A further
limitation is the requirement that the docks extend from
the south face (see discussion below). The configuration
shown is compatible with these constraints and provides the
required water and land areas. However, a significant length
of wall, partly in deep water, is required. ‘

. A 150-foot opening is to be breached in the south dike break-
water and a protective rubble mound wing breakwater will be
constructed. For this element, a compromise between water
depth requirements and construction cost of a deep water break-
water must be made. The opening is made in the south wall
because it allows construction in shallow water and avoids
direct exposure to the predominant wave attack from the
northeast to southeast quadrant. The wing entrance break-
water will protect the basin opening, the administration
"island," and the boat launching ramps.

. For the use of the diked disposal area as a marina,
dredging of some deposited dredged material and of the lake
bed will be required. Some of the 110,000 cubic yards of
dredgings have settled over the entire disposal area. All

this material must be removed and placed behind the proposed
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retaining wall for envirommental quality reasons. For a
majority of the basin, water depths are greater than 8 feet
below LWD. However, in the nearshore area, the bottom
uniformly rises to the surface at the shore. The nearshore
portion of the basin will be dredged at a uniform gradient
between 6 feet below LWD at the shore and the 8-foot contour.
No dredging below the 8-foot contour will be undertaken.
Shallower draft boats will be moored in the nearshore area

(6 feet below LWD), and larger boats will be moored offshore
(natural depths up to 12 feet below LWD).

An artificial "island" will be constructed as shown on the
figure. The reason for construction of this island is the
lack of available land space adjacent to any face of the
dike. The dike 1s surrounded by water on three sides, and the
American Motors Corporation owns the land on the west face

up to the shore. The available land area of the park is
separated and distant from the potential marina basin. The
lone site access point on the southwest corner would lead to
severe traffic problems. The island would contain the marina
administration area, the launch ramps and some parking area
in addition to providing access to the docks. The concept

of this island has advantages of convenience and security,
but construction would be expensive.

The dock system, boat launch ramps, and car parking configura-
tion of this alternmative have all been set out in accordance
with the criteria previously established in this sectionmn.

The docks will extend northward from the south face of

the dike with smaller boats moored nearshore and larger boats
near the outlet., Six launch ramps will be provided together

with courtesy docks, transient docks, and fuel and pump-out
facilities.
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Vehicular access to the site will be accomplished using
existing streets, and the proposed 3rd Avenue relocation.
Site access will be from 57th, 58th, and 60th Streets

and froml3rd Avenue.

Parking will be provided in accordance with the previously
cited criteria. Provisions will be made for 2.3 acres of
berthed parking and 6.0 acres of launch lane parking. These
facilities will be located adjacent to the artificial
"igland" to keep walking distances minimal. 1In addition,
this alternative provides approximately 6.3 acres of non-
project parking. These facilities will accommodate industrial
and commercial parking needs in the downtown area. No

costs have been assigned to the nonproject facilities.
Provisions have been made to develop pedestrian walkway and
planted green strips between the identified parking areas

and the major vehicular arteries. By providing the perimeter
green space the interior parking will be divided and broken
visually. These same areas should accommodate pedestrian
walkways. These facilities should be cocrdinated with
pedestrian facilities in the downtown area.

Boat repair facilities are not a part of this alternative.
Land availability and access into the disposal area make
locating these impractical. Location on the lakefront land
is practical but without the construction of extensive wave
protection facilities, boats could not be accommodated.

The location of the marina on the dike disposal area does
provide for some associated landside development. Upon
completion of filling and consolidation of the remainder

of the disposal area, this land could accommodate expansion
of port facilities and, access and parking for a small lake-
front park/overlook. Development potentials, either coﬁ—

mercial or recreational, exist for the approximate 6 acres
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of land south of the launch ramp parking'and just north of
Eichleman Park. This location is too far removed from the
dike disposal site to be considered for added marina
development.

. All major utility systems, electricity, sanitary sewer, and
water are presently adjacent, on or close to the site. It will
be necessary to relocate the 48-inch storm sewer outlet at
the east end of 57th Street. This existing outlet is located

at the site of the proposed artificial island.

Alternative 2 - Lakefront Park -~ This alternative will accommodate

612 boats in an area offshore from the park as shown on Figure IV-2.

This alternative offers the overall advantage of having adequate water

and land base for a large development. The major disadvantage for

the site is the lack of protection from Lake Michigan waves. For the over
600-boat marina, an optimization of construction cost (i.e., minimum

cost) was determined by considering trade-offs between the offshore
location of protective breakmaters.and the excavation of parkland for

a marina basin. Total land area requirements were also considered in
this process. The optimal plan features the nonprotective breakwater

600 feet offshore and land excavation extending 200 feet inshore.

Discussion of the primary features of the alternative are given

below: ‘

. Construction of three breakwater elements will be required to
provide the required wave protection. Two entrances will be
provided to the marina, as shown, to allow uncongested access
to the lake or marina facilities, and to facilitate adequate
water circulation within the basin.

. A significant feature of this alternative will be the bottom
dredging and land excavation requirements. As with Alterna-
tive 1, the area of basin with water depths in excess of
8 feet below LWD will be left in its natural state. Bottom
dredging will require a uniform gradienﬁ from the 8-foot
contour to a depth of 6 feet below LWD at the natural

shore. Excavation of a 1,000 foot long, 200-foot wide
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strip of shore will be required as shown. This excavation will
be to a depth of 6 feet below LWD. The present average land
elevation of this area is 10 feet above LWD. As with Alterna-
tive 1, smaller boats will be moored nearshore and larger boats
will be moored offshore. Bank protection and stabilization
will be required along the new landside perimeﬁer of the basin;
this protection will be in the form of a rubble (riprap) revet-
ment.

The dock system, boat launch ramps, and parking facilities
have again been established in accordance with the given
development and design criteria. Docks will extend eastward
from the shore as shown. Six launch ramps and courtesy docks
will be provided at the south end of the development to avoid
potential traffic conflicts and restrictions at the north end
of the marina. It is advisable to provide the transient

docks, fuel and pump-out facilities, and administration area.
in this region of the development as well.

Vehicular access to the Lakefront Park site is provided via
existing streets and avenues. Actual access onto the

marina site will be from the proposed relocation of 3rd

Avenue. Specific points of access will be 57th and 60th
Streets.

Significant acreage will be devoted to parking facilities,

as shown on Figure IV-2. The 4.5 acres of berthed parking

is ideally located adjacent to the slips. There is 6.2

acres devoted to launch lane parking and 4.0 acres held for
nonproject parking. The nonproject parking located in two
areas will aid industrial and commercial parking supply in

the downtown area. No project costs have been assigned to

the nonproject facilities.

The vastness of the parking areas will be separated and

broken by perimeter green strips. It is envisioned these

areas would be extensively planted to provide relief and

introduce a more "human'" scale to the marina area. These
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same areas could alsoc accommodate pedestrian walkways
which could unify and encourage pedestrian traffic from
the downtown to the waterfront.

Boat repair facilities were not considered as available,
protected waterfront land could not logically be diverted
from project use to accommodate this activity; Such
facilities would be desirable but land constraints and
vehicular access and congestion are major developmental
problems.

Associated development relating to the Lakefront site
alternative will be confined to utilization of the dike
disposal site upon its availability. All other awvailable
land is being utilized. Allocation of the completed dike
disposal site is as follows: 1.5 acres - berthed parking;
4.5 acres - industrial parking; 9.0 acres - lakefront
recreational area, and the remaining area for port expansion.
The Lakefront Park site presently has all major

utility, electric, sanitary sewer, and water, available
adjacent on site. The 57th Street storm sewer outlet should
be extended to beyond the perimeter of the marina basin

if its function as a combined sewer outlet is to continue.
If the outlet conveys only storm water runoff, it can
remain as is, and would aid marina basin flushing although
sedimentation in the basin would increase.

The construction of the protective breakwaters should be
conducted in one work effort. However, if financial or time
restrictions limit the complete implementation of this
alternative to be a staged form of development, it is
recommended that the dock system and its corresponding

land support facilities (parking) be added to the marina

in component units. The water area not in use during this
development could be used as temporary single point mooring

sites.
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Alternative 3 - Combined Development - This alternative as dis-

played on Figure IV-3 is one option for the ultimate development of an
approximately 900-boat marina. This particular configuration will berth
898 boats. The alternative is simply a combination of Alternatives 1
and 2 with minor modifications to facilitate the blending of these

two plans. Features of the individual components of the altermative

are identical to those discussed in Alternatives 1 and 2.

Alternative 3 obviously lends itself to a staged type of develop-~
ment. The direction of development, that is from Alternative 1 to 2
vice versa will be dependent on financial and political considerations.
Technically, either direction is feasible. However, if this alternative
embodies the ultimate goal of development; a decision to this effect
should be made at the inception of the project to ensure ultimate
compatibility of all development elements.

Consideration of maintenance dredging requirements has been incor-
porated in each of the harbor alternatives. Due to the lack of sediment
sources in the vicinity of either basiﬁ, minimal maintenance dredging
is anticipated. Continued discharge of the 57th Street sewer will
slightly increase sedimentation and therefore future dredging require-
ments. Consideration of maintenance dredging costs is included in annual
operation and maintenance costs.

Flexible ramp gangways from the bulkhead to the dock, lighting of
both the docks and parking areas, the provision of a boat hoist in
the administration area, and extensive landscaping of the land area
is incorporated into each alternmative. It is envisaged that the berth
and launch ramps parking areas will be used as dry storage area for

boats during winter.

Preliminary Breakwater Design

All of the above alternatives require construction of breakwater
sections. Because these structures contribute significantly to the
overall costs of each alternative, a preliminary design of these
structures has been undertaken in this study. The breakwaters will

be of rubble mound construction with bank slopes of 1 in 1.5. The
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primary controlling element for these structures is the depth of

water in which they will rest as water depth controls the wave height

for waves impacting upon the structures. The following procedure

was adopted in the preliminary design of the breakwaters.

1.

Determination of water depth. The location of the breakwaters
from Figures IV-1l, 2 and 3, set the depth of water below LWD.
In addition from Figure II-4, and the design criteria outlined
in Section II (20-year frequency, full-year event) the

water depth for which the structure is to be designed is
determined.

Determination of design wave height. From Figure II-5, the
design wave height for which the breakwater is to be designed
is determined.

The crest elevation of the breakwater. The crest elevation
must be such that the design wave will transmit a wave less
the 1 foot in height beyond the breakwater. Wave transmission
versus structure height data is given in Reference 14.

Armor stone size. Determination of the armor stone size is

by the procedure outlined in Reference 15.

Crest width, The breakwater crest width can be determined

by procedures outlined in Reference 15. The overall

geometry of the breakwater is governed by the distance from

the lake bed to the crest, the crest width, and breakwater

- bank slopes of 1 in 1.5,

The overall design conditions and geometry of the breakwaters for the

three alternatives is given in Table IV-l. Construction cost of

breakwater is based on $60 per cubic yard of breakwater volume.
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SECTION V
OTHER WATERFRONT DEVELOPMENT

Introduction

As noted in Section I, the goals of this study include identifica-
tion of both marina and port development opportunities, and associated
commercial development and redevelopment. This section addresses
the potential and feasibility of port improvements and probable

commercial development associated with both port and marina.

Port Improvements

Summary of Market Implications - The market analysis in Section III

indicates significant potential for expansion of port activity,
primarily along the commodity classes now handled at the facility.
While this potential market would require some expansion of facilities,
two points should be borne in mind., First, the expansion in cargo
volumes indicated in Table III-3 will not happen overnight, even

with the provision of unlimited physical improvements. Unlike

the marina development potential, which represents a clear excess
demand at current prices, the port's cargo and revenue volumes will
increase in steps, and the improvements specified below will be subject
to significant phasing considerations. Second, the precise nature

of improvements required at the port will depend on the particulars

of new business volumes. The set of improvements set forth herein was
derived based on potential market and physical (site) constraints.
Locations and sizes of facilities will require detailing based on
specific cargo prospects at the time of implementatipn.

Port QOperations and Site Constraints - Examination of the water

and land facilities at the port indicates that the former pose few if
any operational problems for the port. Channel and turning basin

configuration are adequate for freighters of up to 600 feet, which
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include the majority of Great Lakes general cargo vessels. Larger
vessels can be turned with tug assistance in the lake and backed into
the shipping channel. Channel width is adequate for simultanecus
docking at the north and south wharfs. Although some Great Lakes bulk
carriers would have difficulty navigating at the facility, the market for
bulk commodities is limited. In summary, major expansions of the chan-
nel, or turning basin do not seem warranted based on market potential,

The single significant "'waterside' problem found in our investiga-
tion is that southeast wind and wave conditions generate heavy turbulence
within the channel and turning basin. This turbulence has caused the
sinking of recreational craft near the sailboat slips and problems for
commercial shipping at dockside. The potential clearly exists for
serious damage to both ship and dock structures.

Two methods of reducing this turbulence have been identified.
The most obvious, direct, and effective method would be an additional
breakwater oriented northeast—éouthwest, and located just east of the
existing breakwater as indicated on Figure V-1. Since complete protec-
tion of the channel entrance would require ships to turn when entering
the channel, the breakwater would terminate at the projection of the
channel.

This breakwater would be approximately 650 feet in length and would
be in about 27 feet of water. These design parameters yield a
preliminary construction cost estimate of $1.9 million.

An economic analysis of this structure, using a 50-year design
life and the Federal Water Resources Council discount rate of 7 1/8
percent, indicates that average annual damage prevention would have
to be approximately $140,000 in order to justify this structure.
While existing data do not indicate this level of damage, the statisti-
cal basis for this assessment is somewhat weak.

Since a detailed assessment of the damage prevention value of such
a structure would be conducted during a Corps of Engineers study, it
is suggested that this improvement be submitted for evaluation and

funding under the Corp's Navigation Improvements Program.
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CONSTRUGT 1200 FT
MARGINAL WHARF

CONSTRUCT 850 #7.. -
- OFFSHORE-BREAKWATER

CONSTRUCT 80,008§70
100,000 ET2 INSIDE STORAGE
INCLUDING COLDISTORAGE

- TRUGK ASSEMBLY,
AND LOADING BAYS

COMMERCIAL PORT DEVELOPMENT
Figure V-1




A second alternative for reducing turbulence would consist of
placement of energy absorption media in the western corner of the turn-
ing basin. Such media could consist of either large riprap or
concrete structures called "iglob's." Approximately 1,400 linear feet
of either would be required. Such structures would dissipate approxi-
mately 50~60 percent of wave energy, and reduce consequent reinforce-
ment, and turbulence significantly in the inner harbor and turning
basin., This option, however, would not be as effective as the
breakwater in reducing wave action in the channel.

Preliminary cost estimates for these options are $500,000 for
riprap and $650,000 for igloos. Once again, a 50-year design life
and 7 1/8 percent discount rate were used to calculate breakeven
annual damage prevention. These figures are $36,800 per year for the
riprap construction and $47,840 for the igloo system. '

Since the smaller recreational craft are more susceptible to
damage from inner harbor turbulence, such damage prevention figures
appear to indicate the economic feasibility of some wave absorbing
med ium. This option should be pursued only after a breakwater has
been conclusively ruled out, however, and should be investigated
with a mathematical or hydraulic model of wave action prior to choice

of a system.

Landside Constraints to Port Operation - It is apparent from

inspection of the port's landside faeilities and operating area that a
shortage of space poses a serious obstacle to major expansion. The
major operating area on the southern side of the channel is between
the AMC plant, diked disposal area, and channel. The open and covered
storage areas on the northern side are also constrained from expansion
by the water plant and yacht club.

Covered and cold storage space are also at capacity with existing

cargo volumes.

Potential Improvements

-

Since lack of land is the constraining factor in port volumes
(with the existing cargo mix) any major expansion will require

creation of land in the existing diked disposal area.
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Based on our marina alternatives, and the location of the port
facilities, the logical portion of the diked disposal area for port
use is a strip along the channel. Based on discussions with Morelli Over-
seas Export Company, a dévelopment scheme has been identified which would
allow for expansion of dockage, covered storage, cold storage, and open
storage areas. This development scheme, as indicated on Figure V-1,
would utilize about nine acres of the approximately 26-acre interior
area of the diked spoil disposal area.

This development would be consistent with any of our three marina
alternatives, and would actually be most compatible with the implementa-
tion of Alternate 1 or Alternate 3 (via immediate construction of an
interior retaining wall).

A preliminary construction cost estimate for these improvements
is presented in Table V~1.

Based on a l5~-year borrowing at a typical corporate rate of
15 percent, this investment would be required to generate a little
over $1,000,000 per year in net operating revenue and tax savings
in order to be economically viable. This range of volume is marginal
in light of existing revenues and (market) potential business volumes.

It is emphasized however, that the economics of this investment

call for more detailed estimates of volumes and costs at a time closer
to implementation. It is also noted that the use of industrial revenue
bonds could substantially reduce net operating revenue requirements.
(An interest rate of 8 percent at 15 years would result in a decrease
of over 30 percent in net operating revenue required vis-a-vis the

hypothetical corporate financing.)

It is emphasized that the lcration of the diked material area makes
its (land areas) ultimate use for port purposes seem the most productive
option. Even if no major facilities were built, the use of the land area
indicated for open storage and marshalling would doubtless improve

the capacity and efficiency of the port operation.

7692 V-4
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Related Commercial Development

Marina Related Development - The development of recreatiomnal

boat facilities at either the diked disposal or Lakefront Park sites
will have some potential to encourage development of general commercial
activities. Given the development of a major marina complex, limited
additional accommodation, eating, and revail facilities are conceivable
in the business district (CBD). Quantification of new business demand
has not been undertaken for two principal reasons. First the 5- to 7-
year time lag for development of the marina facility and its associated
demand and second, the realization that development of these types of
commercial facilities should be incorporated into a broader scope of
development. Marina input and demand must be incorporated into the
downtown study currently in progress for Kenosha.

Other commercial activities generated as a result of marina
development are specifically boat related. These activities include
boat repair, sales, and boat storage. Specific site allocations for
these facilities were not made, since significant private sector input
will be required for these location decisions.

Improvements on Vacant Land - As discussed in the Existing Land

Use Section, there is very little unused land within the designated
study area. Only two parcels were identified as vacant, one on 50th
Street adjacent to the bridge and the second a residential lot on 50th
Street across from Simmons Island Park.

50th Street Bridge ~ Concern has been expressed locally as to the

future of the 50th Street Bridge. The structural condition requires either
abandonment or replacement. An analysis of traffic data for this facility
indicates that abandomment of this link would cause severe traffic problems
on the one remaining link to the park. On this basis, it 1s recommended
that the bridge be replaced. It is not felt, however that there is
sufficient water traffic to justify an elevated or swing span to accommodate
sailboats. 1If the decision is made locally to replace the bridge, considera-
tion must be given to providing at least the vertical (water to deck)
clearance of the existing bridge so as to not hinder boat traffic into

the inner harbor area.
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SECTION VI
DETAILED EVALUATION OF DEVELOPMENT OPTIONS

Marina Financial Analysis

The basic criterion for determining the feasibility of any of
the marina concepts investigated herein is one of financial self
sufficiency. This principle was established by the city during the
early stages.of study, and implies that any marina developed should
be able to operate on a self sustaining basis, without any
subsidy from the city's general fund. Thus, the basic tool used to
analyze financial feasibility of the marina concepts developed in the
previous section is a cash flow and revenue requirements analysis.
These analyses are based on estimated construcfion and operating costs
for each marina option, and also reflect assumptions regarding the

costs of capital and probable operating costs escalation rates.

Cost Estimates

Tables VI-1 through VI-3 present detailed capital cost estimates
for each of the three marina alternates retained after preliminary

screening. In addition to the total capital costs estimated for each

alternate, assumptions on federal and state financial participation are

included. The federal participation would be administered by the Corps of
Engineers under the “small boat harbor" program. In general, this

program will fund up to 50 percent of capital line items associated
with improving the navigational features of a harbor. On this basis,
Corps cf Engineers participation has been assumed for breakwaters and
navigation dredging elements.

A state grant program administered by the Division of Natural
Resources will provide funding for up to one-half of the remaining

costs of any other capital item exclusive of dockage facilities.

On this basis, the state grants indicated were calculated for each

of the three marina alternatives.

7692 VIi-1
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In addition to these capital costs, operating and maintenance
costs were estimated for each of the three alternatives as presented
in Table IV-4. Preliminary economic analysis based on a 20-year
capital lifetime at an interest rate of 10 percent indicated annual

average per boat costs as indicated below.

Total Annualized Number of Average Annual

Alternate No. Cost Berthed Boats Cost Per Boat
1 $327,900 278 $1,180
2 516,277 612 844
3 782,123 898 871

These annual average per unit costs are based strictly on the cost
and number of slips available in each of the marina alternates. No
consideration was given to existing costs and slip availability for this
preliminary analysis; Based on this preliminary analysis, it is
evident that AltefnativesﬂZ»and 3 are relatively cost effective
in comparison to the smaller marina under Alternative 1. Since these
two marina alternatives are roughly equivalent in terms of average
annual cost per boat, it was elected to prepare detailed financing

and cash flow analysis for Alternative 2 only.

Financing, Cash Flow, and Revenue Requirements

Even though the new marima is analyzéd on the basis of fimancial
self sufficiency, this does not imply that revenue bonds can be utilized
for the financing of these improveméhts. Even in the best of financial
times, the uncertainties and risks associated with marina operation
have typically precluded their financing through the use of revenue
bonds. Thus, a general obligation bond (or portion of a larger issue)
will be required for long-term financing of the capital costs of
these facilities. The local share of the capital costs for Alternate 3,
is slightly over $5 million. Based on discussions with the city;s
comptrollér, this amount is well within the city's remaining general
obligation bonding capacity.

In addition to long-term financing, all of the finmancing and

cash flow analyses presented herein assume the issuance of short-term

7602 Vi-5
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financing to cover the roughly three years that would be required for
final design and construction of the proposed marina.
The development timetable assumed for these financial analyses

is set forth in the table below.

TABLE VI-5
DEVELOPMENT TIMETABLE

Milestone Date(s)
Decision on marina concept December, 1980
File final grant applications Janﬁary, 1982
Final design and specifications January, 1982-December, 1983
Issue short-term financing January, 1984

Start construction January, 1985

Complete construction December, 1986

Issue long-term financing December, 1986

Source: Stanley Consultants, Inc.

Table V1-6 sets forth cash flow, financial analyses, and resulting
revenue requirements on an annual basis for yeérs 1983 through 1987
and at S5-year intervals thereafter based on financing Option 1. This
financing option assumes the following parameters:

. A short-term borrowing rate of 9 percent per year.

An interest rate on invested funds of 8.5 percent per year.

. A long~term borrowing rate of 10 percent per year and a
maturity of 20 years. (It is noted that the 20-year maturity
associated with the long-term issue is the maximum allowable
under federal law for a general obligation bond of the type
that will be utilized for this financing.)

Under Financing Option 1, it is assumed that the short-term
financing is issued in an amount éxactly equal to the construction
costs. Construction disbursement scheduling assumes that 10 percent
of the total local share would be spent during calendar year 1984
(basically for final design and specification preparation). The

remaining 90 percent of the total local share is assumed to be split

7692 , VI-7
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equally between calendar years 1985 and 1986. Financing Option 1 also
assumes tﬁat short-term interest associated with the $3.5 million
note would be paid out of operating accounts. While this has
the advantage of lowering the required amounts of both short- and
long-term financing, it would impose an almost immediate and heavy
burden in terms of current revenue requirements in calendar years 1984
and 1985. Under this.scheme, only $2.9 million of long-~term financing
would be réquired, but the short-term interest burden during 1984
and 1985 would be close to $319,000 per year.
The operating account portion of this cash flow assumes an annual
inflation rate of 10 percent in unit costs applied to calendar
year 1980 budget figures for the existing marina operations and an
estimated $100,000 per year for operation of the new facility. The
most important results of this financing and cash flow analysis are that
the total revenue requirement indicated for the first full year of
operation of the new marina facility are indicative of a generally
feasible financial situation. The annual revenue requirement in this
year of just under $690,000 represents an average per slip cost of
about $890 for the combined existing and proposed marina operations. .
The financing and cash flow analysis presented in Table VI-7
(Option 2) was conducted to reflect the situation in which the amount
of short-term financing was increased, in order to lessen the impact
of short-term interest costs on revenue requirements in calendar
years 1984 and 1985. Like Option 1, this analysis reflects a short-
term borrowing rate of 9 percent, an investments rate of 8.5 percent,
and a long-term rate of 10 percent. Under this option, the short-
term note would be issued near the beginning of 1984 in the amount
of $4,000,000. This effectively includes prepaid interest for the
proposed 3-year term of the note of slightly over $1,000,000. Under this
option, a long-term financing of $4.36 million would be required near
the end of calendar year 1986. While this option allows much lower
revenue requirements during 1984 and 1985, it does result in a slightly
higher revenue requirement for the initial year of facility operation,

(and in all subsequent years) due to the higher amount of long—-term
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borrowing. The revenue requirement for calendar year 1987 would be
approximately $816,000, which would represent an average per slip

cost of over $1,050 based on the combined existing and proposed marina
operations. Results for the latter years in this revenue requirements
analysis indicate that while the capital expenditure associated with
the proposed 604-boat marina is large in the context of existing marina
investments, the continﬁed inflation and operation and maintenance
costs would result in their exceeding the capital costs burden in

the early 90's.

The financing and cash flow analysis presented in Table VI-8
(Financing Option 3) reflects the effect of a moderated financial and
economic environment vis-id-vis today's conditions. Under this
alternative, a short-term borrowing rate of 7 percent, an investments
rate of 6.5 percent, a long-term borrowing rate of 8 percent, and an
inflation of 5 percent for operation and maintenance costs were assumed.
As under Option 2, it is assumed that the short-term issue is made
in a sufficient amount to result in prepayment of short-term interest
charges. Under this alternative, a short-term issue of $4,000,000
would result in a requirement for long-term finaneing in the amount
of $3.9 million near the end of calendar year 1986. The cumulative
effect of these reductions in short- and long-term interest rates
and inflation rates is approximately a 16 percent decrease in the
annual revenue requirement for the first full year of operation
(1987). Under these economic assumptions, the combined average costs
per resident boat is slightly over $800.

In summary, the financing and cash flow analyses presented herein
indicate the basic financial feasibility of a marina development along
the lines of Alternative 2 for approximately 600 resident boats. While
the total revenue requirements and resulting average costs per boat
will obviously vary with changes in interest, inflation rates, and
construction costs, the average costs per boat indicated for the first
full year of operation does not seem at all unreasonable. Even though
costs in the vicinity of $800 represent a significant increase

in the roughly $500 average cost per boat now incurred at the

7692 Vi-11
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existing facility, it is interesting to note that both Financing
Options 2 and 3 allow for decreases in this average cost per boat

between fiscal year 1986 and 1987.

Economic Impacts

Even though it is desirable to have both marina and port improve-
ments constructed and operated on a financially self sufficient
basis, it has long been recognized that these investments generate
economic impacts above and beyond the revenues realized by operators.
These impacts arise from revenues within the local business sector,
and benefit the local economy in terms of incomes, employment, and
taxes. The potential for these impacts is discussed below for each

of the marina alternatives and the proposed long-term port improvements.

Marina Impacts - A 1976 study (Reference 16) investigated and
quantified the potential dollar impact of boating activity in
Wisconsin's coastal zone. Ramp user and marina user impacts were
addressed separately in surveys of several coastal communities.
SCI analyzed this data to yield equations for spending by ramp and

marina users. These equations are:

Ramp Users:

SR = $145,229 + $21.98 (Number of Parties)
Marina Users:

SM = $20,079 + $1,697 (Wumber of Slips)

The statistical fit of these equations is fairly good, and the
coefficients attached to number of parties and slips are regarded as
reliable measures of expected impact on local revenues.

When these equations (minus the constant terms) are applied to
the number of launch lanes and slips proposed for each alternative,
the estimated additional expenditures shown in Table VI-9 are derived.
These calculations assume that only some fraction of additiomal
expenditures are from nonlocal sources. Only this nonlocal fraction
is taken as a potential gain in expenditures due to marina development.
This fraction was assumed at 60 percent for ramp users, and from

20-75 percent for slip users, based on the size of proposed marinas.
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The total direct increases in local sales from marina development
range from about $311,000 per year for Alternative 1 to about $1.36
million per year for Alternative 3. The latter figure represents
about 4/10 of 1 percent of current retail activity in the city.

In addition to these direct impacts from expenditures by users,
second round impacts will be induced as these monies are respent within
the local economy. Studies suggest that ultimate impacts may be from
1.5 to 2.5 initial impacts.

While these expenditures will generate additional sales taxes
collected by city businesses, Wisconsin's sales tax distribution
formula would not return a prespecified portion of these tax
revenues to the city.

In addition to estimated total spending by ramp and marina users,
the previous coastal zone management study (Reference 16) provided

proportions of spending by business type. Using these proportions, the
total direct spending estimates for each alternate were distributed to
business type as indicated in Table VI-10.

While these gains may be substantial for individual businesses in
the vicinity of a new marina, they do not represent major forces for

new commercial development in the overall content of the city.

Physical and Environmental Impact of Alternatives

An additional consideration in the feasibility analysis of marina
alternatives is the assessment of environmental effects of each
option. In the recent climate of environmental sensitivity, environ-
mental aspects of a project may assume large significance in determining
the overall project feasibility. It is important that a preliminary

assessment of impacts be considered at this stage of the project.

The development site is under the jurisdiction of the Chicago
District, U.S. Army Corps of Engineers (COE). The COE is of principal
significance because the permitting processes are led by the Corps;
they are, in effect, the '"clearinghouse" for other agency review of

the project.

7692 - VI-14
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TABLE VI-10

POTENTIAL DIRECT ANNUAL GAII'S IN REVENUES
BY TYPE OF BUSINESS

Alternative
Business Type 1 2 3
Sporting goods $62,600 $114,000 $157,000
Lodging 8,700 ; 8,700 8,700
Restaurants 55,100 192,000 306,800
Taverns and Liquor Stores 33,400 130,300 211,600
Auto and Related 48,400 105,500 153,300
Groceries 44,900 158,900 254,600
Other 59,600 173,700 269,300

Source: Stanley Consultants, Inc.

The regulatory function of the COE is performed by the Regulatory
(Permits) Branch of the Chicago District. This branch requires that a
Section 10 and 404 permit application be submitted for approval before
construction is authorized. After permit application submittal, the
COE will determine whether an Environmental Impact Statement (EIS) is
required. If an EIS is not required, the COE will make a decision
regarding the permit in 2 to 3 months.

If an EIS is deemed necessary, which is highly likely in a project
of this magnitude, the applicant must prepare a detailed report
addressing all areas of environmental concern to relevant agencies,
authorized groups, and the public. The process for preparation and
review of an EIS may take up to 2 years. Close agency contact and
prompt response to requirements will help to expedite the process.

It is recommended that the Section 10 and 404 application be
made as soon as preliminary design details are determined. These

documents are dealt with by the COE in order of receipt.
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Numerous other federal, stats, and local agencies and groups

will have review and approval authority for the project. These include:

U.S. Environmental Protection Agency (EPA)

U.S. Fish and Wildlife Service (FWS)

U.S. Soil Conservation Service

Wisconsin Department of Natural Resources (WDNR)
Wisconsin Department of Transportation
Southeastern Wisconsin Regional Planning Commission

Various local and regional agencies and groups.

Each group will be concerned with making sure that the project complies

with applicable regulations.

A comprehensive environmental review is beyond the scope of this

document.

Several of the most important physical and environmental

impacts are discussed below. The emphasis is on identification of any

factors that would preclude project implementation. The impacts are

similar for each of the alternmatives under consideration.

1.

7692

The most critical impacts will result from dredging or
filling operations, which release sediments into the water.
The resultant effects on water quality -and ecology are
temporary, and may be minimized by proper management of
dredge and fill operations. Disposal of dredged material
must be completed in accordance with USEPA and state regula-
tions. It is expected that most of the material at the site

is relatively clean, and may be disposed of at lake or land

~sites. Any material determined to be contaminated must be

disposed of in a contained facility.

The dredging impacts of Alternative 2 will be somewhat
greater than Alternative 1, due to greater quantities.
Special attention must be given to assessing the composition
of the material at Lakefront Park. The impacts of construc-
tion of the landfill (Alternative 1) will offset the environ-

mental advantage of this plan.

vVi-17
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Construction of breakwaters will remove some bottom habitat for
aquatic life, but will add considerable habitat on the surface
and in voids of the new structure.

Construction of a small boat harbor will alter the water
current and sediment transport processes in the area. The
effect on shoreline erosion to the south of the harbor is

of primary concern. The proposed project is not expected

to have a significant effect on the shoreline erosion or
accretion. The existing harbor and channel already blocks
sand moving down from the north. The present Kenosha shore-
line equilibrium (relative to the harbor) will not be altered
by the presence of a new marina.

Air quality and noise conditions will be affected by construc-
tion and operation of a large marina. The impact should be
minimal, since the area is already industrialized. Some
residences will be affected by the noise and construction
activities. '

Probably the most significant overall impact of either project
alternative relates to the change in use of the area. The
overall character of the specific project area will change
from undeveloped open land to a heavily used water-oriented
facility. Vehicular and pedestrian traffic_will result in
occasional congestion. The visual environment will be
significantly altered. The project will also have economic

impacts on the downtown area, as discussed later.

In summary, the construction and operation of a major marina will

have a significant impact on the waterfront enviromment and character.

At this stage of the project, there appear to be no major environmental

issues which would preclude continued development of the project. It

is recommended that close coordination with all relevant agencies be

continued throughout project implementation.
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SECTION VIL
MANAGEMENT AND IMPLEMENTATION

Management Optiomns and Issues

The most basic options regarding management of a new marina

-development revolve around the degree of the city's involvement in

marina construction and operation. Three basic management schemes

are:

1. City owned and operated = The city would construct and
directly operate all marina functions, staffing as required.

2. City owned with contractural operator - The city would build
‘all facilities as designed to its own specifications, and
engage a contractural operator to provide required operation
and maintenance services.

3. Development rights contract - The city would sell rights to
develop a private facility at the site, within some
performance specifications.

The relative merits of each of these basic options are set forth

below.

City Ownership and Operation

The primary advantage offered by this management scheme is maximiza-
tion of control by the city. All design, investment, and operations
decisions would be under direct and continuing control of commission
and council. This control could be especially important when basic
priorities of the city change, as they are sure to. Examples would
include allocation of parking privileges for multiple use, changes in
seasonal operation policies, use of the grounds for city functions, timing

of expansions and improvements, and pricing nolicy.
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Another advantage of this managerial format would be found in the
elimination of third parties. No matter how carefully operator con-
tracts are formulated, some dissatisfaction among users will occcur,
with resulting disputes involving users, operator, and the city.

This option avoids such three-way disputes and allows direct access

between user and owner.

A final advantage of the own/operate mode is economic. To the
extent that all investment in the facility is made at municipal, rather
than private costs of capital, user cost will be lower.

The primary disadvantage of this option is risk. Although the
market studies indicate that a major new marina development is an
economically viable venture at Kenosha, two major factors argue for
some private involvement. The first has to do with the nature of
government and risk generally. Governments are not allowed by the
public to make profits. Thus, engaging in risky ventures has
traditionally been the province of entrepreneurs.

It is pointed out, however, that the major risk element in the
development of a large marina is market failure. Under the own/
contract option (No. 2) of management, most equity and investment
would be the city's, and little risk would be avoided. Only with a
"development rights contract" would capital recovery risks be elimi-~
nated.

The second principal disadvantage of the city owned and operated
marina is in the area of market respomsiveness. While it is in some
sense an advantage to control prices and policies, the pressures that
will doubtless be brought to bear in these matters will not always
reflect market values. Revenues will suffer under these circumstances.
A private operator will, within the limits of his contract, adjust

prices and service levels to meet demand and changes therein.

City Ownership with Contractural Operation

Under this option, the city would retain the right to basic
questions of investment timing and magnitude. As in the own/operate

mode, a marina facility would be built to the city's construction
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specifications. After construction, one or more operators would be
selected to operate the facility.

Since the lease terms and method of operator selection can vary
considerably, this management method actually represents a broad class
of options. The key issues with structuring an operator agreement are
the degree specificity or flexibility allowed a potential operator, in
matters of operating and pricing policy. A very specific lease can
be structured, requiring services within certain seasons and times
of day, maximum prices, etc. The advantage of this sort of lease is
that the city retains control over what type and level of services are
offered. A major disadvantage is that operator input to operating
policies is lost. Bids for performing such préspecified services will
be less advantageous to the city.

While it is desirable to allow the operator some flexibility in
structuring his operation, it is still possible to exercise effective
control over the basics of slip rental, season of operation, and
basic types of services offered.

Another issue involved in the build/lease option is the appropriate
lease term. Prospective operators will want at least five years.
Longer term leases would perhaps allow more favorable bids, but
would reduce the city's flexibility in restructuring operations over
time. In no case should lease terms exceed a normal design life for
dockage, e.g., aboﬁt 15 years.

The form of bid required of a prospective operator is another key
variable in the build/lease management structure. At least three major
types are possible, Under the simplest type, a prospective operator
would simply offer a fixed annual payment to the city for a fixed period,
with complete freedom regarding pricing policies. A second type would
require fixed payments plus some percentage of gross (or of some revenue
components). Finally. a completely variable payment schedule based on
business volumes can be structured. Of these, the first two bid forms
have the obvious advantage of some reduction in the city's risk with

regard to covering debt service.
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While it is possible to require strict and specific limitations
on prices under an owner-operator contract, too much control takes away
the key facet of private sector involvement.

Selection of operators can be handled by a variety of methods,
including pure price competition for prespecified services, and sub-

mission of bids in the form of draft contracts. Bidders can be required
to meet prequalification standards.

To summarize, the build/lease management ''option'' represents a.
broad spectrum of management choices. As a. class, these methods offer
the advantages of risk reduction, market responsiveness, and maintenance
of control over basic decisions on investment. Disadvantages include
the expenditure of considerable time and effort in operator selection
and negotiation, and some risk of interior quality service or exorbitant

rates if the contract(s) are not well written.

Development Rights Contract

The ''development rights' management option specifies a class of
management schemes under which a potential operator would be involved
to some degree in final design, investment, and construction. A
limiting case would be allowing developers to bid on site development
rights for use as a private marina for some time period. In this case,
the developer would make all of the basic choices on marina design,
construction, and operation. The city would avoid all financial risk
and lose all control. '

A major flaw in this extreme version of the development rights
approach is that the federal and state grants which are estimated
cover from 54-57 percent of construction costs would probably be lost
under this scheme. This consideration, and the loss of control noted
above, suggest that a less extreme form of development rights contract
should be considered.

This type of management structure could involve construction of
major structural elements (breakwaters, piling, eﬁc.) by the city, and
allowing potential developers to specify and construct appurtenant
facilities. The city could require specifications to be submitted at

the time of operator bidding, reducing the chances of low quality
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construction to cut operator costs. Since the major structural

elements in marina construction comprise the majority of grant eligible
items,‘this approach would not result in loss of significant grant
monies. It has the major advantage of making the operator an investor
in the facility; creating incentives for continued high quality service.
Disadvantages would be centered around the introduction of more contrac-

tural variables and actors.

Other Management Issues

In addition to the choice and structuring of a basic management
format, at least one other management issue will require resolution
during marina development. The issues concern operating and pricing
policies for the existing city docks. 1If the city maintains a two-tier
pricing structure, with lower prices at the ekisting facility, the
demand for the new marina may be softened, especially during the first
few yearé of operation. The other side of this issue is the position

that curtent users 'should not have to" subsidize new users. While higher

quality services at a new facility may justify some price differential
on a market demand basis, the current slip rental rates are clearly

below market equilibrium prices.

Implementation Schedule

The development of marina and port improvements will require many
actions and decisions by the city during the next several years. Manvy
of these are common to all alternatives, but some are particular to
individual sités. The chronology of these steps is subject to several
factors outside the city's control, but should fall within the "early

and late" time frames indicated on the following page.
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Milestone

Decision on development concept
Council resolution of support

Resolve use of diked disposal area

'File state grant application

File 404 permit application

Initiate Environmental Impact
Agsessment*

Choose management concept
Distribute operator solicitation*l
Initiate final design

Issue short-term financing
Initiate construction

Select operator/developer*
Prepare operating budget

Prepare promotional material

Initiate operation

Sell long-term financing

Time Frame

Early

9/80
10/80
9/80
10/80
9/80

10/80
10/80
1/83
6/81
1/84
1/85
6/83
1/86
1/86
1/86
1/86

Late

3/8L
4/81
1/81
4/81
6/82

7/82
1/83
1/84
1/83
1/86
1/87
1/89
1/89
1/89
1/89
1/89

%
Indicates milestones which may not be required for all alternatives.

lOr post notice in trade journals.
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HARBOR MASTER PLAN COMMITTEE
Public Hearing
July 9, 1980

.The Kenosha Harbor Master Plan Committee held a public hearing on the
draft report of the Harbor Master Plan which was prepared bv Stanley
Consultants, Inc. The hearing was held on Wednesday, July 9, 1980, in
Room 120 of Tremper High School. The hearing was called to order at 7:30 p.m.
by Marshall Simonsen.

Present: See attached list.
INTRODUCTION

Marshall Simonsen welcomed everyone to the hearing and introduced the
representatives of Stanley Consultants, the Kenosha Harbor Master Plan
Committee and various citizens.

- Mr. Simonsen went on to give the background information of the plan,
including how it'was funded, how the consultant was chosen, how the Harbor
Master Plan Committee was formed, etc.

Mr. Simonsen then introduced Mr. John Beasley from Starnley Consultants.
Mr. Beasley outlined the procedure used for preparing the 3raft report such
as site analysis, market analysis, alternative plans, etc.

Mr. Beaslev then conducted a slide presentation which explained the three
marina alternatives, the benefits and disadvantages of each, and the
expected costs of each alternative. Mr. Beasley further commented on the
project area, land access, commercial activity and recreational facilities.

Mr. Bill Allen, Stanley Consultants, continued on in the presentation
and gave a more definitive explanation of the marina alternatives outlining
the maximum number of slips to be included in each, the available parking,
expected costs, etc.

Mr. John Beasliey presented a time table of when certain items, such as
the filing of appropriate applications to agencies, financing, the initiation
of construction, etc. should be accomplished. It was estimated the project
could be completed by 1987,

Mr. Ralph Ruffolo, 1710-37th Street, questioned what thoughts were given
to changing the traffic patterns in the area. Mr. Allen explained that the
traffic was considered, but final design work would still have to be worked
out. ’ '

Mr. Don Reed, SEWRPC, was present. Mr. Reid stated that the Harbor Plan
was reviewed against the Park and Open Space Plan for the Kenosha Planning
District. He further indicated that the Harbor Plan is in conformance with
the Park and Open Space Plan and an official letter from SEVRPC recommending
Alternative #2 would be written within the week.
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Mr. Mark Hasenberg, 4037-7th Avenue, questioned what the height of the
brealwater would be. Mr. Hasenberg commented it doesnot appear to be sufficient
to protect the area. Mr, Bill Allen stated that the breakwater would be
approximately 15 feet above the water line, and some of the breakwaters are
proposed to be 20 feet above the water line.

Mr. Paul MohrhartU.S. Army Corps of Engineers, was present. ‘He commented
the earliest federal funds would be available would be October 0f-1982, and
possibly not until 1983. He further commented that the facilities would have
to be open to all as an equal basis. Mr. Mohart also explained the use and
filling of the diked disposal area. He indicated that the filling of the
area is essentially on schedule.

Mr. Vern Barber, Wisconsin Waterways Commission, stated the legislators
should be made aware of the funds needed and get them to work to make more
funds available.

Mrs. Marilyn Baker, 7761-6th Avenue, commented on several aspects of the
draft plan.

There being no further comments or questions by those present, the
hearing was adjourned at 9:30 p.m.
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