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SECTION I

INTRODUCTION

The purpose of this section is 'o introduce the reader to the
Geneva-on-the-Lake Small-Boat Harbor study and to explain the content and
organization of this report. The section presents information on the
geographical setting of the study area, the study authority, the purpose of
the study, the scope of the study, study participants and coordination, the
organization of the report and information on other ongoing Corps of
Engineers investigations in the area.

GEOGRAPHICAL SETTING

Geneva-on-the-Lake, as shown on Plate I in Appendix H, is located on the
south shore of Lake Erie about 17 miles east of Fairport Harbor, OH, and 12
miles west of Ashtabula Harbor, OH, both of which are Federally improved
deep-draft harbors. Geneva-on-the-Lake was identified as a promising loca-
tion for a small-boat harbor and harbor-of-refuge because of its strategic
location within the boundaries of a State recreational park which is pres-
ently still being developed by the State of Ohio, its strategic location
with respect to existing harbors, its proximity to productive fishing grounds
and the appreciable boating demand within the tributary area.

Plate 2 in Appendix H is a map showing the existing and proposed recreational
development at Geneva State Park. When completed, the park will encompass
approximately 725 acres and will provide opportunities for camping, swimming,
boating, fishing, picnicking, and hiking. Facilities completed to date
include a bathhouse pavilion, picnic tables, cooking grills, lavatory
facilities, a pedestrian foot bridge crossing Cowles Creek, and 12 house-
keeping cabins. Pictures of some of these facilities are shown in Figures I
to 4. The park is easily accessible from Interstate 90 and State Route 534
through the city of Geneva and the village of Geneva-on-the-Lake.

STUDY AUTHORITY

Congressional Authority

Section 6 of Public Law 79-14, approved 2 March 1945, authorized and directed
the Secretary of War to cause preliminary examinations and surveys to be made
on the south shore of Lake Erie with a view to the establishment of harbors
and harbors-of-refuge for light draft commercial and fishing vessels and for
recreational craft. In partial compliance with this authority, a comprehen-
sive preliminary examination report, favorable to 33 locations on the coast
of Lake Erie, was submitted on 19 July 1946. Preparation of survey reports
thereon was authorized by the Chief of Engineers on 20 December 1946.

An Tnterim Report, completed in February 1969, examined the feasibility of
constructing a small-boat hairbor at Geneva-on-the-Lake, OH, which was being
developed by the State of Ohio as a State Park. The Geneva-on-the-Lake site
was not originally included in the preliminary examination report completed

1I
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Figure 2: Picnic area and change booths nc.ar
Beach "B" (photo taken 11/77).
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Figure 3: Bathhouse Pavilion (photo taken 11/77).
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Figure 4: Pedestrian foot bridge crossing
Cowles Creek (photo taken 11/77).



in 194b. it Is a substitute site for Arcola Creek, as suggested by the State
of Ohio and approved by the Division Engineer, North Central Division. The
site In approximately 2 miles east of Arcola Creek.

The Interim Report gave a favorable recommendation for the harbor project and
the results were published in House Document No. 91-402. The project was
subsequently authorized for construction under Section 201 of the 1965 Flood
Control Act (Public Law 89-298) by the House and Senate Committees on Public
Works by Resolutions dated 15 December 1970 and 17 December 1970,
respectively. Funds to initiate the Advanced Engineering and Design of the
project were appropriated In Fiscal Year 1978.

Description of Authorized Project

The project, as authorized, will provide a small-boat harbor and harbor-of-
refuge and recreational fishing facilities as an integral part of the State
Park at Geneva-on-the-Lake. The plan recommended in House Document No.
91-402, and shown on Plate 3 in Appendix H, would provide for:

(1) Breakwaters in Lake Erie aggregating about 1,400 feet in length, with
a riprapped spending beach between the entrance channel and the inner end of
the west breakwater;

(2) An entrance channel about 1,000 feet long and varying from 180 to 100
feet in width, 8 feet deep for the outer 500 feet and 6 feet for the inner,
extending from the 8-foot depth in the lake into the dock channel;

(3) A dock channel, 100 feet wide, 1,500 feet in length, and 6 feet deep,
widened to 200 feet at the junction with the entrance channel; and

(4) Development of recreational facilities.

Items of Local Cooperation in Authorizing Document

Authorization for these improvements was made subject to the requirement that
local interests agree to:

(1) Provide without cost to the United States all lands, easements, and
rights-of-way required for construction and subsequent maintenance of the
projetct and for aids to navigation upon the request of the Chief of
ngineers, including suitable ar:as determined by the Chief of Engineers to

be required in the general public interest for initial and subsequent dis-
posal of spoil, and also necessary retaining dikes, bulkheads, and embank-
ments therefor or the cost of such retaining works;

(2) lHold and save the United States free from damages due to the
'o(nstruction and subsequent maintenance of the improvements;

(3) Provide and maintain necessary access roads, mooring facilities, and
parking and service areas, including a launching ramp, all essential sanitary
facilities, and an adequate public landing or wharf, with provisions for the

..... ". .. ... .... ... ... - ' " ' ' ' " .. ... l I ......



sale of motor fuel, lubricants, and potable water, available to all on equal
terms;

(4) Provide and maintain depths in the service channels to principal
docks and berthing areas commensurate with those provided in the Federal
project;

(5) Accomplish without cost to the United States such relocations or
alterations of utilities as necessary for project purposes;

(6) Establish rules to control the use, growth, and development of the
harbor and related facilities, with the understanding that public facilities
will he open to all on equal terms;

(7) Reserve spaces within the harbor adequate for the accommodation of
transient craft;

(8) Establish regulations prohibiting discharge of pollutants into the
waters of the harbor area by users thereof, which regulations shall be in
accordance with applicable laws or regulations of Federal, State, and local
authorities responsible for pollution prevention and control;

(9) Contribute in cash 50 percent of that portion of the first cost of
Federal construction allocated to recreational navigation, exclusive of aids
to navigation, a contribution presently estimated at $576,000 1/ on December
1968 price levels, to be paid in a lump sum prior to initiation of
construction, or in installments over the construction period at a rate pro-
portLionate to the proposed or scheduled expenditure of Federal funds, as
required by the Chief of Engineers, the final apportionment of cost to be
made after actual costs have been determined;

(10) Contribute In cash one-half of the cost of modifications necessary
to provide for recreational fishing from the breakwaters, an amount currently
eitlimated at $29,000 / on December 1968 price levels; and

(II) Bear all costs of maintenance, operation, and replacement of these
modificatIons for recreational fishing, an amount currently estimated at
$1,900) on December 1968 1/ price levels on an average annual basis;

And provided further, that the Improvement for navigation may be undertaken
Independently of providing public recreational facilities for breakwater
fishing whenever the required local cooperation for navigation has been
f urn I shed.

Prior to the subminssion of the 1969 interim Report on Geneva-on-the-Lake to
Congremn, the Chief of Engineers recommended that maintenance of the general
navigatlon features be an Item of local cooperation. This item of local

V/ $1,901,000 on October 1980 price levels.

2 $99,000 on October 1980 price levels.
3/ $8,300 on October 1980 price levels.

6
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cooperat lon was later eliminaltd by the authorizing Congressional Resolutions
of December 1970 to conform to Sect ion 103 of the River and Harbor Act of
1970 (I1. 91-611) whereby the 'ogts of operation and maintenance of the
general navigation features are to be borne by the United States and thus
will not be an Item of local cooperation.

The local cooperator for the project is the Ohio Department of Natural
Resources (ODNR). Recent correspondence with ODNR indicating their
willingness to provide the local cooperation is included as Exhibits E-l,
E-2, and E-3 in Appendix E, "'Pertinent Correspondence."

PURPOSE OF REFORMULATION PIHASI. I GDM STUDY AND THE DRAFT REFORMULATION
PHASE I CDM REPORT

Reformulation Phase I GDM Study

Several legislative and physical changes, having a direct influence on the
feasibility of constructing the authorized project, have occurred since the
1969 Interim Report was submitted to Congress and subsequently authorized for
construction. These changes, depicted on Plate 4 in Appendix H, and devel-
oped in greater detail in Section 1I of the Main Report include: the
construction of a parking lot at the location originally proposed for the
mooring area, and the expansion of an existing wetland area within the loca-
tion originally proposed for the launching area and turning basin with
Increased emphasis through legislative changes on preservation of wetland
areas for environmental reasons. Figure 5 is an aerial view of the proposed
harbor area with the authorized project superimposed upon it.

The purpose of this Reformulation Phase I GDM study was to reaffirm the via-
bility of the 1969 plan In light of the changes that occurred at the site
since the project was authorized for construction, to develop a modified
plan, or to recommend an entirely different plan (including "no action"), if
a different plan more nearly satisfied the criteria of engineering,
environmental, economic, social, financial, and political feasibility.
Reformulation was necessary because of the probable adverse environmental
impact to the existing wetland area in the location where the authorized
prolect was to be constructed. Methods to minimize the environmental impacts
that were investigated included relocating the harbor to avoid or reduce the
amount of wetland area disturbed, enhancement of the existing wetland area
not affected by the harbor, and creation of additional wetlands. An
Environmental Impact Statemi-nt, that addressed the existing physical con-
dition at Ceneva State Park and conformed with current policy and legis-
laton, was also prepared. The Environmental Impact Statement assessed,
among other things, the imlaets of the recommended plan on the existing
wetland area.

Revisions to the authorized plan were also investigated to reduce the
Impact of the authorized project on an existing parking lot that was
construeted by the State of Ohio to serve the beach at Geneva State Park
after the 1969 Interim Report was submitted to Congress and subsequently
authorized for construction. At the time the parking lot was constructed it
was felt that the mooring area could be reoriented and "flipped" 180 ° In

7
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re I at Ioca to ice tirncvc cIiai i,, . If Lhii course of action were to be taken,
however, the mooring ara would encroach on the existing wetland area. As
(tiscussed above and developed in greater detail in Section It of the Main
Report, this encroachment postd severe environmental concerns that were not
anticipated when this parking lot was constructed. The reformulation study

therefore investigated alternatives which minimized the impact of the har-
bor on the parking lot whille at the same time minimizing the impact of the
harhr on the environment.

Corresponden'e regarding lie 'wed for a Reformulation Phase I GDM and
approval to conduct a reformulation study is provided as Exhibits B-12 and
1-13 ol Appendix IK in the approved Plan of Study for the Geneva-on-the-Lake,
Ohio Small-float Ilarbor Study, April 1978 (Revised August 1978).

Draft Reformulation Phase I GDM Re]port (Draft Stage 3 Report)

The purpi se of this )rf ft Stag. 3 Report Is to present the results of the
Stage 3 planning effort to refint, and assess the impacts of the alternative
plans recommended for additional detailed study at the conclusion of Stage 2
planning (development and analysis of a wide range of preliminary alternative
p ans). As will he discusHsd in greater detail in Section III of the Main
Report ("Formulation of Preliminary Plans"), the alternative plans recom-
itended for additional detailed study were Alternative Plan 2
(Ofthore/Onshore Harbor) and Alternative Plan 3 (Wetland/Parking Lot
Ilrbor). Tit addition, as with any potential water resources project,
AlteriiattIve I'lan 5 (No-Act ion) was a lso carried forward in the event that
more. detalled studies showed that no structural and/or nonstructural plan
co(id he implemented becaus. 'of the absence of engineering, economic,
environmental, financtial, so Ial, or political viability. Plan 5 was also
114ed as the basts-of-comparison in evaluiating the structural plans under
(ocaeideratlJon. Additional evilciation and assessment of these structural
plans, subsequent to complct ion of Stage 2 studies, indicated that
Alternative Plan 2 should also he eliminated from further consideration.
Thus, no additional sttid!,s were completed for Alternative Plan 2 during
Stage 3 planning. The rationale for eliminating Plan 2 frops further con-
sideration Is discussed in detail in Section IV of the Main Report

"Asac-asmect and Evaluation ol Detailed Plans").

Til ,mplhaHI|I In St;ige 3 w:it Lher,efore placed on refining Plan 3. The prin-
clpal considerations in thti reflnement were: the views of local boaters
regarding chanael depths, wid(h, and aspect; miLigation of adverse environmen-
[fil ilpa 't; and modificatton o tile configuration of the mooring area based
on such factors as ODNR's preference for number of berthing spaces and loca-
tion of the launching ramps, 4ervice facilities and parking areas, and mini-
mlization of destruction of the existing wetland area. Following completion
of this refinement, Plan 3 was then rompared to Plan 5 (No-Action) in order
to assess Its impacts.

Ar the concluston of thti Drait Stage 3 Report, a tentative recomendation
will he made as to whether or not a small-boat harbor plan should be tmple-
ment.,I at Geneva State Park. This tentative recommendation will then be
,coo)rdinnred with the general public and affected governmental agencies to

(),



ascertain their views. Following completion of this coordination, the final
recommendation of this Reformitlation Phase I GDM study will be d!veloped.

SCOPE OF THE STUDY

General

As previously discuss.ed, the Ceneva-on-the-Lake site for a small-boat harbor
was not originally included in the preliminary examination report completed
In 1946. It is a substitute site for Arcola Creek, as suggested by the State
of 09.!o and approved by the Division Engineer, North Central Division. The
site Is approximately 2 miles east of Arcola Creek.

At th, initial workshop mvetling for this study on 15 December 1977, the Ohio
I)epartintnt of Natural Resources, the local sponsor for the project, stated
that they were opposed to acquiring any additional land outside the bound-
arites of the State Park for a small-boat harbor. They also stated that due
to existing and future park development, the only area available for a small-
boat harbor was between Cowles Creek and the wetland area to the west of the
existing parking lot (see Plate 2 in Appendix i which is a map showing the
existing and proposed recreational development at Geneva State Park).
Therefore, with the exception of a possible mitigation site as discussed
below, the scope of this study was limited to the area between Cowles Creek
and the wetland area at Geneva State Park. (Minutes of this workshop meeting
are inclutded as Exhibit F-I in Appendix F, "Public Involvement").

Field Investigations

Several field investtgat Ions, as discussed below, were conducted for this
Phase I study. These Investiations included: (1) a geophysical survey and
eager borings to estibl ih the location of top of rock in the study area;
(2) a bathymetric survey to e;t.iblish offshore conditions; (3) a topographic
stirvy to establish onshore condittons; (4) a Cultural Resources
ReCMMAISln aace study to identify historical sites in the study area; (5) a
boathig I, actItles inventory along the south shore of Lake Erie; and (6) a
hiological data co llec( Ion program to provide sufficient biological data to
assess, the effects of the alternatives on the existing environment.

(1) Geophysical Survy - The final location, size, and shape of a small-
hoatI harbor at Geneva State Park will be highly dependent on the location of
top of rock which Is near the earth's surface in much of the area. The loca-
t Ion toI the authorlzed project was chosen to minimize the amount of rock
e'xcav:tion and consequently minimize the construction cost of the project.
Rock probings indicated that the authorized project could be constructed with
littl' or no rock eKcavation. Any alternative location to the authorized
project location must mintmle the amount of rock excavation because of asso-
ciatv,, high construction costs that would jeopardize the economic feasibility
oi a !:mall-boat harbor at Geneva State Park. For this reason, the Corps
Undertook a seismic survey of the study area through a contract with Warren

eCorge, inc. of .ersey City, NJ. The resiilts of this seismic survey are pre-
sested In Appendix A, "Geology, Soils, and Construction Materials."

I(



(2) Bathymetric Survey - A bathymetric survey was undertaken by Buffalo

District personnel in the summer of 1977 and supplemented by additional sur-
vey work completed in the fall of 1978 and the spring of 1979. The purpose
of this survey was to establish the offshore bottom contours in the study

area. This information was required for the wave refraction studies used to
design the breakwaters for each alternative plan and to allow an estimate to
be made of the quantity of construction dredging that would be required for
each alternative. In addition, while conducting the bathymetric survey,
District personnel obtained samples of the lake bottom sediment for labora-
tory analysis. This information was required in order to develop a sediment
budget for the study area and to estimate future maintenance dredging
re(Iirements for a small-boat harbor at Geneva State Park. Results of the
bathymetric survey and sediment sampling program are presented in Appendix A.

(3) Topographic Survey - A topographic survey was undertaken by Buffalo
District personnel in the fall of 1979 to establish ground contours in the
study area. This information was required in order to accurately prepare
excavation quantity estimates used to determine the construction cost of each
alternati ve.

(4) Cultural Resources Reconnaissance Study - Due to the lack of current
cult,,ral resources information in the study area, a Cultural Resources
Reconnaissance study was conducted through a contract with P/RA Research, Inc.
of East Meadow, NY. The purpose of this study was to locate and assess known
and unknown cultural resources sites and objects within the impact areas of
the small-boat harbor alternatives under consideration. The results of the
investigation indicated that the study area did not contain significant
cultural materials and that a small-boat harbor could be constructed without
further concern for its impact on cultural resources. A copy of P/RA
Research, Inc.'s report is provided in Appendix G, "Reports of Others," as
Exhibit G-1.

(5) Boating Facilities Inventory - As part of the International Joint
Commission's Lake Erie Regulation Study, a boating facilities inventory was
conducted along the coast of Lakes Erie and Ontario and their connecting
wat.rways by Midwest Research Institute of Kansas City, MO, during 1979. The

purpose of this inventory was to establish the existing supply of small-boat
factilties within their area of study. Although the boating facilities
Irveltory was not conducted for this Phase I study, information on the
e.xcisting supply of small-boat. facilities (number of permanent mooring spaces

and number of launching rAmps) along the coast of Lake Erie in Ashtabula
Comity was extrarted fron iheir report. This information was required in
order to determine the unfulfilled demand for small-boat facilities in
Ashtabula County (total demand minus existing supply).

(6) Environmental Studies - Due to the lack of current biological infor-
maton in the study area, the U.S. Fish and Wildlife Service (Columbus, OH,
Field Ofiice) was requested to conduct a four-season survey on the Cowles
Creek/wetland area/Lake Erie complex for the Buffalo District through an
Interagency support agreement. The objectives of this study were to: (I)
identify species composition, density and distribution of the flora and fauna

IJ II



In the area; (2) Identify and evaluate the hahitat important for major taxo-
nomic groups; and (3) provide data and information that will allow assessment
of the' Impacts of any structural plans that may be considered. This inter-
ageney support agroement was Liter modified to include biological data collec-
tion for Wheeler Creek at tilt wcst end of Geneva State Park. This area was
identified by ODNR as a possihie site for mitigating any loss of existing
wetland area due to the construction of the small-boat harbor.

The datae col lectiton progrm was started in the fall of 1978 and completed in
the fallI of 1979. The results of the study are presented in Appendix G, as
Exheihit G-2. This biological Information was then used to assess the effects
o;f the alt erniat ives lInvest igate for this Phase I study on the existing
env ironinent at Geneva State Pairk.

Olfice invest igat ions

Several office studies, as li sceismed below, were also conducted for this
P'has~e I steudy. These studies Included: (1) at regional boating demand analy-
sis to estabilish recreational boating needs In the area; (2) a regional
fishing demand analysis to establish recreational fishing needs in the area;
(3) a wave refraction analysis to establish deep-water wave conditions used
for de-sign of the breakwaters for each alternative; (4) a littoral study to
establish the predominant littoral currents in the study area; (5) a
hydraulic model study of the preferred small-boat harbor alternative in order
to determine the mo~7st eco~nomifcal breakwater configuration which would provide

.sale ent rance and adequate' protect ion for smallI. craft in the mooring area;
(Ii) 1 hydrolog-ic Invest igat ion to determine the peak 100-year discharge for
the tilterml ttecit stream that ruins through the wetland area; and (7) a
ge'oralchilcal study to aevahecate subsurface conditions and their impact on the
proposed projerct.

(1) Regional Boatfing Diemnd Analysis - Various current and projected
sccioeconomic variAbles such as income level, household size, leisure time,
Ands poplaltion were assembled and analyzed to forecast existing and future
demand for perlmanent boat moorings and trailered boat launching facilities in

lt- As4ht abti a Count y are-a. Tb I s demand forecast was then used to develop the
.anticipated fleet mix (sitze and type of Noat) that could be expected to use a
Send 1-boiat harbor at Gemre'v.r-one-the-Lake. The ant icipated fleet mix was then
wee'ed to1 e'st I mare b-enets t hat woulId Accrue due to const ruct ion of a small-
boat harbor anud to detoermline the size of the requi red mooring area and new
hi. r beer l ae I ii Ies S ichar I aecrich tog ramps, sani tary facilities, etc.,
retpeaI ro-4I feer oipt imuem time of t liH finaI -boat harhor . The results of this
re'gional hoei long le'mande analysfi Are presented in Appendix D, "Economic
1.vii cit I til.

(2) Regioenal Fishing Di-m.ind Anialysiq - The same current and projected
-icder ''eeomfi vair(;ihalie' aria 1yze'e for the regional boatinog demand analysis
we're .1 ice; etilc to er;i miene th~e demand for fishing act ivity days in the
Wse iboa ia Counit y areai. A monetary value for each activity day was then

develeCI'i feor existinog c'ondit ions (shoreline fishing) and Improved conditions
(bre'.akwaie'r flihng). This Information was then used to estimate the bene-
liIt,, ihei weouldl re'selt frmrn providing breaikwater fishing facilities as a part

12



of the !inall-boat harbor at Geneva State Park. The results of the regional
fishing demand analysis are presented it) Appendix D, "Economic Evaluation."

(3) Wave Refraction Analysis - The wave refraction analysis developed for
the Geneva State Park Shoreline Erosion Demonstration Project (discussed
later in this section) was modified to provide an analysis for the shoreward
propagation of the design deep-water waves at Geneva State Park for this
Phase I study. This information was required in order to design the break-
waters for each alternative investigated and to define the deep-water wave
at the boundary of the hydraulic model. The results of this analysis are
presented in Appendix B, "Design and Coastal Processes."

(4) Littoral Study - A littoral study was conducted to determine the
quantity of sediment annually transported in the nearshore system at Geneva
State Park. This information was required in order to estimate the annual
mainLentince dredging requlremnts for a small-boat harbor and to assess the
erosive effects of the harbor structures on the adjacent shoreline areas.
The results of this study are presented in Appendix B.

(5) hlydraulic Model Study - A model study of the recommended small-boat
harbor alternative at Geneva State Park will be necessary in order to provide
a safe entrance and to determine the most economical breakwater configuration
which will provide adequate protection for small craft in the harbor. The
model is also needed to determine the resultant wave heights in the harbor
mooring area since the complex wave actions cannot be accurately determined
mathematically. The model will also provide qualitative information on the
effects the breakwaters will have on the littoral processes.

The Corps Waterways Experiment Station (WES) was requested to perform this
model study and completed construction of the physical model in October 1980.
Initial testing of the tentatively selected alternative was then started in
November 1980.. However, because the model study could not be started before
Stage 3 plan formulation was completed (in order to avoid major changes to
the harbor plan after the model study was completed), results of the model
study were not available for this Phase I effort. The test results will,
however, be used in final design of the recommended harbor plan during the
'iase TI[ (DM ;tuidy.

(6) Ilydrologic lInvestigation - As will be discussed in Section IV of the
Main Report (Assessment and Evaluation of Detailed Plans), a mitigation plan
was developed to offset environmental impacts of the alternative harbor plan
carried forward Into Stage 3 planning. Included in this mitigation plan was
a water control structure at the mouth of the intermittent stream that runs
through the wetland area. The purpose of the structure was to artificially
regulate the level of water in the wetland area since the harbor plan would
modify the natural processes responsible for maintaining the present levels.
The overflow section of this water control structure was sized to safely pass
the 100-year peak flood disc'harge without causing upstream flooding. This
lO0-year peak flood discharge was estimated to be 800 cubic feet per second,
res,,lting in an overflow section width of 120 feet. Additional details on
this investigation are provided in Appendix Bl, "Hydrology and Hydraulic
Design."
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(7) t;eot echnlcal Study - Results of the geophysical survey and auger
borigs and information from earlier studies were evaluated to assess the
impact of subsurface conditions on the considered alterantives in order to
minnize rock excavation. A material survey was also conducted to determine
the availability of various stone materials. Additional details on this
study are provided in Appendix A , "Geology, Soils, and Construction

Mat er als.'"

STUDY PARTICLPANTS AND CO)RIll NATION

l'aIblI c livolvement

On 22 March 1918, 1 public meet lng was hcld in Cenova, Oif, to solicit infor-

mation from the general public and insure a fully coordinated Plan of Study.

Participants were gi ven the opportunity to express their views on the project

anld it provide a sketch of te harbor they felt. would best suit their needs.

Statements made at this meeting indicated strong public support for construc-

tion of this project at the earliest possible time. A copy of the public
iet t Ing announcemen t, along with the information packet on the
Gvneva-on-the-Lake project and the public responses received, are included in

Appendix C of the Plan of Study for this project.

Both the completed Plan of Study and the Stage 2 Document, July 1979 (revised

April 1980) for this project were distributed to the political leaders in the

area and to various local, State, and Federal agencies for their review and

c ommeilt . Loan copies of the reports were also supplied to local libraries
for ri-view by the general public and various civic groups. In addition,

iintit the supply was exhaust,-ed, personal copies of the reports were made

available to study participants free of charge. With the exception of

requests for additional copies, no comments were received on either report.

In addition to coordinating the Plan of Study and the Stage 2 Report, a pre-

lIlminary Section 404 Evaluation and Public Notice was also prepared and

dlstribiated to the political londers in the area, various governmental agen-

clIes ald Lhe' general poblic. The purpose of this notice was to identify what

drudged or fill materialIs wouJd be discharged into waters of the United

Stales by implementation ol the proposed project and to provide an oppor-

toil ty for any person affected by such discharge to request a public hearing.

A copy of this notice IN providt-d in Appendix F ("Public Involvement") as

Exhibit F-2.

The ohly responst, received as -i result of the preliminary Section 404
Eva lnt lon and I'ubliIc Notice w~as from the Environmental Protection Agency -

RegoI o V (l';haihit E-4 In Appendix E). In their response, EPA stated

their need for additional information before responding to the Public Notice.

This addit.lonal Information Is provided in this )raft Stage 3 Report which

will be provided to EPA followtig approval of the report by the Division

I'Aigineer, North Central Division. EPA's subsequent response to the Public

Notice will then be incorporate.d into the Final Phase I GDM Report.

Following approval of this Draft Stage 3 Report, a public meeting will be

held in (enova, oil. The purposes of this meeting will be to present the
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results of the Phase I study and to solicit public comments. All comments
made at this meeting will be given equal consideration in developing the final
recommendation of this Phase I study.

Coordination with the Ohio Department of Natural Resources

Several workshop meetings have been held with the Ohio Department of Natural
Resources during the course of this study. At the initial workshop meeting
on 15 December 1977, the Ohio Department of Natural Resources (ODNR), the
local sponsor for this project, voiced its opposition to elimination of any
parking area due to construction of the authorized small-boat harbor and
requested that the harbor be moved westward of its original location to pre-
vent reduction in the size of the parking area. ODNR also stated that they
were opposed to acquiring any additional land outside the boundaries of the
State Park for a small-boat harbor. Minutes of this workshop meeting are
included as Exhibit F-I in Appendix F, "Public Involvement."

The second workshop meeting was held on 18 January 1979. The purpose of this
workshop meeting was to review the results of the studies conducted to date
for the small-boat harbor study and to come to a decision regarding which of
eight preliminary harbor layouts prepared by the Buffalo District were
acceptable to ODNR. As a result of this workshop meeting, and as developed
in greater detail in Section III of the Main Report, four preliminary harbor
layouts were eliminated from further consideration. Minutes of this workshop
meeting are included as Exhibit F-3 in Appendix F.

A third workshop meeting with ODNR and USF&WLS was held on 29 May 1979 at the
park. The purposes of this workshop were to discuss the preliminary layouts,
designs, and costs that Buffalo District had prepared for the four alter-
native plans selected for further Stage 2 study with the principal agencies
involved, and to obtain a coUsensus on the plan(s) to be carried into Stage 3
planning. ODNR stated that they needed additional time to study the
construction and operating costs of each of the four alternatives before
stating a preference. Therefore, no decision was made on the plans to be
considered in Stage 3 at this workshop. See Exhibit F-4 of Appendix F for
the summary minutes.

A fourth workshop meeting with ODNR and the USF&WLS was held on 26 June 1980
at Geneva State Park. The purposes of this meeting were to review the alter-
natIve harbor plans developed during Stage 2 planning and to reach agreement
on the plan(s) that should be developed in detail during Stage 3. In
addition, once agreement wus reached on the recommended harbor plan, a con-
ceptual mitigation plan would also be developed. As a result of this
workshop meeting, and as developed In greater detail in Section IV of the
Main Report, Alternative Plan 3b (Modified Wetland/Parking Lot Harbor) was
selected for additional d(4tailed study during Stage 3 planning. In addition,
a conceptual mitigation plan, to offset environmental impacts of the harbor
plan, was also developed. Minutes of this workshop meeting are included as
Exhihit F-9, in Appendix F.
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Coordination with the U.S. Fish and Wildlife Service

As stated above, the authorized project is located within the boundaries of
an existing wetland area and Its modification or elimination poses severe
environmental concerns. At the initial workshop meeting for this study on
15 December 1977, the USF&WL Service stated that agency would oppose any
project that destroys the wetland area but that they would consider mitiga-
tive measures. They reemphasized their concern over destruction of the
existtng wetland area In their preliminary "Planning Aid Letter" and final
"Planning Aid Letter" dated 7 March 1978 and 15 May 1978, respectively, and
recommended that alternative harbor sites be investigated. Copies of the
preliminary and final "Planning Aid Letter" are included in the Plan of Study
for this project.

Due to their concern over destructton of the existing wetland area, the
IISF&WI. Service has been kept Informed on the progress and results of this
study Larough correspondence mnd verbal communications. They were provided
with the eight preliminary harbor layouts prepared by the Buffalo District
for the 18 January 1979 workshop meeting with ODNR and their comments and
suggestions were requested. Where possible, their suggestions were incor-
porated Into the four preliminary harbor layouts selected for further study.
In addition, the USF&WL Service attended the 29 May 1979 agency workshop
meeting and the 26 June 1980 workshop meeting. At the 29 May 1979 workshop
meetiug, they indicated: a preference for a marina location outside the
wetlands (Cowles Creek area); opposition to the plan where the marina would
he located in the wetlands; and a willingness to consider further two plans
that would partially encroach Into the wetlands (see Exhibit F-4 of Appendix
F). Followup letters from the F&WLS (Exhibits E-I, and E-12, of Appendix E)
mod ifled their posit tion t.o exclude further study of one of the plans that
would partially encroach Into the wetlands. At the 26 June 1980 workshop
meeting, the F&WLS indicated that they would support Alternative Plan 3b as
the preferred plan for additional detailed study (see Exhibit F-5 of Appendix
F). They also provided input In developing a conceptual mitigation plan for
this alternative. Details of this conceptual mitigation plan were then
developed at the following workshop meeting on 27 June 1980 (see Exhibit F-6
oI- Appendix F).

Coordination with the IJSF&WLS was.; also accomplished regarding the potential
Impact of the proposed small-boat harbor project to Federally listed
threatened or endangered species. By letter dated 9 October 1980 (Exhibit
"I-5 of Appendix E), the F&WLS responded that, although two species were
listed as occurring within Ashtabula County, the impact to both species was
antlcipated to be minor and no additional coordination was required.

Model Study Coordination

As previously discussed, a hydraulic model study of the preferred harbor
alternative is necessary to determine the most economical breakwater con-
figur.ition which would provide a safe entrance and adequate protection for
small (ratt In the mooring basin. Therefore, the Corps of Engineers
Waterwnys I'perloent Station (WES) was requested to perform a model study and

provided flit, Buffalo )listrict with an estimate of the cost and schedule to
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condthct this stud'. Approval to 'onduc t this study was then provided by the
Office, Chief of Engineers by letter dated 7 May 1979. Correspondence
relating to this model study is included as Exhibits E-4 and E-5 in the Stage

2 Report for this study.

Cultural Resource Coordination

By letter dated 23 October 1978, Buffalo District requested information on
the cultural resources in tie study area. This letter was sent to the Ohio
Historic Preservation Office, the Regional Heritage Conservation and
Recreation Service, Ann Arbor, Ml, and the Advisory Council for Historic
P'reservatlon, Washington, DC. By letter dated 3 November 1978, the Ohio
Historic Preservation Office stated that there was no known archaeological
propertlies recorded in the study area but recommended that an archaeological
survey be completed before any land alteration was undertaken. The Regional
Iteritage Conservation and Recreation Service replied by telephone call on
14 November 1978 and stated that no information on cultural resources in the
study area was available. No reply was received from the Advisory Council
for hlistoric Preservation. Copies of correspondence with these agencies are
included in the Stage 2 Report for this study.

As previously discussed, in order to insure that all historical sites were
identified prior to implementation of a small-boat harbor at Geneva State
park, a Cultural Resources Reconnaissance study was conducted in the early
phase of Stage 3 planning. The results of this investigation were then docu-
mented in a draft report which was sent to the Ohio State Historic

PrcservatLn Office, thc Regional Archeological Preservation Office, and the
Heritage Conservation and Recreation Service for their review and comment.
Following their review of the draft report, their comments were incorporated
Into the report aed the report was then finalized. Copies of review comments
received on the draft report are included in Exhibit G-1 (Cultural Resources
Reconnaissance Survey, P/RA Research, Inc.).

Coordination with the United States Coast Guard

By letter dated 10 ,July 1980 (Exhibit E-6 in Appendix E), the Buffalo
District requested that the U.S. Coast Guard review the alternative harbor

plan selected for additional detailed study, define the required aids to
navigation and estimate their construction and annual maintenance costs. The
Coast Guard replied by letter dated 21 August 1980 (Exhibit E-7) that the

proposed plan would require the establishment of a battery-operated light at
the end of each breakwater, with an estimated construction cost of $35,000

each. Annual maintenance costs were estimated at $400 each.

Coordination with Local Boaters

To enaure that the alternative harbor plan selected for additional detailed
study at the 26 June 1980 workshop meeting with ODNR, the USF&WLS, and the
Buffalo DiiLtrict was compatible with the desires of local boaters, a workshop
meeting was held with local boaters on 23 July 1980. The purposes of the
meeting were to review the alternative harbor plan selected for additional
detailed study and to deterinine specific channel width and depth requirements
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for power boat s and sa I l boat s. Responses of local boats at this workshop
were. favorable to the(. selected plan. in addition, it was decided that the
depthi of the entrance chaniiel to the small-boat h-arbor should be 8 feet below
Low Water Datum (LW)) and the depth of the interior channels should be 6 feet
below LWI). A channel width ol tOO feet was also considered adequate for this
harbor fac'ltity. Summary mitit s of this workshop meeting are provided as
Exhibit F-7 in Appendix F.

Coordination of the itigatlion Plan

As di-;cuissed In detai I In Sect Jon IV of the Maiii Report , a mitigation plan
was lorntil5iatd to of ISet adv.rse environmental impacts of the harbor plan
sele.] ed for addl t lona d(el al led study. Components of this mitigation plan
inle uded development of addlt.ionall wetlands In the pond to the west of the
existlng wetland area (to compensate for wetlands destroyed by the harbor
plan) and installation ol a water control structure at the mouth of the
intermittent stream that runts through the wetlands in order to regulate water
levels in the wetland area. Following completion of plan development for
this mitigation plan, a copy of the mitigation plan was sent to the Corps
Waterways Fxperiment Station (WES) - DredgIng Operations Technical Support
Section and Mr. Karl Bednarek, Director - Crane Creek Wildlife Experiment
Station for their review and technical advice. WES replied by letter dated
21 October 1980 (Exhibit E-8 of Appendix E) that the mitigation plan
appeare'd feasible and offered several comments that were taken into con-
slidtra! lon by the District. No response was received from Mr. Karl Bednarek.

Coordination with 1l19her Corps Authority

The Stage 2 Report (,July 1979) for this study was coordinated with and
rviewed by North Cent ral Divi.;ion and Office, Chief of Engineers. Included
in this r(evlew, was the District's interpretation of Executive Order 11990
(Protection of Wet lands) which precluded consideration of Alternative Plan
No. 4 (Wet lands flarbor) becaisc there were practicable alternatives (i.e. -
Plans 2 and 3) to Plan 4. (Note: Section Ill of the Main Report includes a
descript ion of Plans 2, 3, and 4). As a result of this review, it was

o'c0hI tided that Alternative P lans 2 and 3 could be considered as practical
alternatives, as defined by Executive Order 11990, if the wetlands lost
btca ,s of the project (2.6 acres and 5.0 acres for Plans 2 and 3,
respectively) could be replaced in-kind. Subsequent coordination with the
uI.S. Fish and Wildlife Service and an evaluation of the existing biological
informatIon by Buffalo District indicated that it would be feasible to
replace any wetlands lost d(4 to Alternative Plans 2 and 3. Therefore,
Alternative Plans 2 and 3 were ronsidered as practical alternatives to Plan
/I.

TIlE IEIORT

The overall organizatinl of. this report consists of a Main Report, a series
of Technical Appendices (Appondfces A through D), a Pertinent Correspondence
Appendix (Appendix F), a Pbl Ic Involvement Appendix (Appendix F), Reports of
Others (Appendix G), and a P'late Appendix (Appendix Ti). The Main Report is
written to give both the general and technical reader a clear understanding
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of the study, the study results, and the key decisions and conclusions. The
Main Report also includes the Draft Environmental Impart Statement prepared
for this project. The Technical Appendices provide additional detailed
information on the design, costs and benefits of the alternatives studied.
The Pertinent Correspondence Appendix includes copies of pertinent correspond-
ence with organizations and individuals, significant in the development of
this Phase I study. The Public Iqvolvement Appendix incl,des minutes of the
workshop meetings conducted during the course of this study. Reports of
Others (Appendix G) include the Cultural Resources Reconnaissance Report pre-
pared by P/RA Research, Inc., the U. S. Fish and Wildlife Service's
Four-Season Study Report, and the USF&WLS's Coordination Act Report. The
Plate Appendix includes all the plates developed for the Main Report for easy
reference.

OTHER ONGOING CORPS OF ENGINEERS INVESTIGATIONS IN THE AREA

There are presently two other ongoing Corps investigations within Geneva
State Park: (I) a Shoreline Erosion Demonstration Project; and (2) a Section
103 study of Shoreline Erosion of Lake Erie at Geneva State Park, OH.

The purpose of the Shoreline Erosion Demonstration Project (authorized in
Section 54 of the Water Resources Development Act of 1974 (PL 93-251)) is to
develop, demonstrate, and disseminate information about low-cost means to
prevent and control shoreline erosion.

The Demonstration Project at Geneva State Park consists of the construction
of three different types of low-cost offshore breakwaters: sta-pods,
gabions, and Z-walls. Specific information on the Shoreline Erosion
Demonstration Project can be found in the Buffalo District "Geneva State
Park, Ohio Shoreline Erosion Demonstration Project Preconstruction Report,"
dated February 1978. Construction of these offshore breakwaters was
completed in the fall of 1978 and the monitoring program, conducted to assess
the effectiveness of the different types of offshore breakwaters in pre-
venting shoreline erosion, was completed in the fall of 1980. Currently, a
final report is being prepared to document the results of this demonstration
program.

As shown on Plate 5, the area selected for the demonstration project was in
the Cowles Creek area which was also considered as an alternative site for
the small-boat harbor project in Stage 2. However, because the monitoring
phase of the demonstration project is completed, the demonstration project
breakwaters mould have been removed if the Cowles Creek harbor site was noteliminated from further consideration at the conclusion of Stage 2.

A Reconnaisnance Report on Shoreline Erosion of Lake Erie at Geneva State
Park considered the feasibility of constructing shoreline protective works at
the publicly-owned recreational complex. The report was prepared by the
Buffalo District in November 1977 under the authority of Section 103 of the
1962 Rivers and Harbors Act. The report recommended the construction of
groins near the western end of the park and in the Cowles Creek area. Plates
6 and 7 show the recommended groin locations.
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The grolns recommended at the western end of the park would not interfere
with any of the alternative harbor sites being investigated herein. However,
the groins recommended In the Cowles Creek area would interfere with the
harbor if the Cowles Creek area were to be selected for the harbor location.
The Section 103 Reconnaissance Report indicated that due to Buffalo District
funding and manpower restraints, the groins could not be constructed until
the final years of the Shoreline Erosion Demonstration Project. Since the
site location for the small-boat harbor will be determined well in advance of
this timeframe, ample coordination of the projects will be possible.

in addition to the above-mentioned shoreline protection projects, the Ohio
Department of Natural Resources has been involved in providing additional
shoreline protective works at the State Park. These protective works include
the installation of approximately 800 feet of steel sheet piling with gabions
at the western end of the park and the construction of a concrete revetment
and a small offshore breakwall in the vicinity of the bathhouse. The small-
boat harbor study avoided disruption of these protective works and the
breakwaters were designed to minimize any adverse effects they may have on
these works.
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SECTION I

PROBLEM IDENTIFICATION

The purpose of this section is to inform the reader of this report of the
water and related resource problems and needs, or lack thereof, in the study
area and for which this study seeks a solution. The section presents infor-
mation on the existing physical, biological, and human environment in the
study area; discusses the present demand for small-boat navigation and
recreational fishing facilities; reviews the planning constraints under which
this study was conducted; discusses the specific planning objectives of the
sLudy; and reviews the conditions that would exist if no Federal action was
takon.

EXISTING CONDITIONS

The purpose of this subsection is to present the environmental setting
without the project in order to assess impacts of the various alternatives on
the existing environment. The Information presented will provide a data base
for impact assessment and evaluation purposes.

Physical Environment

(I) Location - Geneva State Park is located on the south shore of Lake
Erie about 17 miles east of Fairport Harbor, OH, and 12 miles west of
Ashtabula Harbor, OH, as shown on Plate 1. The project site is located
between Wheeler Creek and Cowles Creek, and immediately east of a small
unnamed creek which flows through a wetland area. The inland area consists
of upland woods, swamp forest, herbaceous wetlands, and developed park facil-
ities in the form of parking and picnic areas and associated roads and
buildings. The lake shorelne, which varies in width from 0 to 100 feet, is
generally straight, with a sand beach with several shoreline erosion protec-
tive works.

(2) Physiography - Topography - The Ohio landscape along Lake Erie is
part of the Erie-Ontario Lowlands Province. Largely shaped by glacial activ-
ity which ended roughly 10,000 years ago, the province includes the flat,
low-lying areas which border the southern shore of Lake Erie and extends
approximately 2 to 50 miles inland where it is bordered on the south by the
Appalachian Uplands Province. The lowlands rise gently to the east and south
from an elevation of 570 feet above mean sea level at Lake Erie to about 700
to 1,000 feet above mean sea level along the Ashtabula Mioraine which marks
the southern limits of the province. Glacial deposition has left recessional
moraines and shoreline deposits which modify the simple erosional topography.
Land surfaces at the park rise abruptly forming bluffs 15-20 feet high near
the shoreline.

(3) Climate - The climate of the Geneva-on-the-Lake area is defined as
"humid continental" and is characterized by large diurnal and annual fluc-
tuations in temperature. Temperature extremes recorded at the nearest
national weather service station at Geneva, OH, range from a summertime

* maximum of 98*F to a winter minimum of -17*F. Monthly average temperatures
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range from a low of 270F dur g ,January to a high of 71*°F during July. Some
moder;ation of temperature extremes results from Ceneva State Park's close
proximity to Lake Erie.

Annuall precipitation in the vicinity of the project area averages 39.07
inches with April being the wettest month (3.91 inches) and February the
driest month (2.32 inches). Distribution of precipitation is quite even

throughout the year.

Wind velocity is generally moderate with northwesterly and southwesterly pre-
vailing winds.

(4) Geology - A thick sequence of sedimentary strata of Paleozoic age
,xists In the northeast region of Ohio and is extensively mantled by
Pleistocene glaclolacustrine and glacial till deposits. Precambrian
crystalline basement rocks underlying the Paleozoic strata are chiefly gneiss
and granItes. Outcrops of Precambrian rocks are absent in Ohio as this sur-
face lies about 5,000 feet below sea level. The shallowest bedrock in the
area Is the Chagrin fhale of Upper Devonian age. This shale formation is on
the order of 1,000 feet thick and dips gently to the southeast. The Chagrin
Shale tinderiles tie lake bottom near shore, but is usually not exposed along
the shoreline or in bluff areas. In the offshore area, the bedrock surface
Is very close to the ground surface (from one-half foot to 4 feet below lake
bottom).

Between Madison Township Park and Geneva-on-the-Lake, the bluffs are 10 to 12
feet high and composed almost entirely of silt and clay overlying the glacial
till, the upper surface of which Is just above lake level. Between
Geneva-on-the-Lake and Walnut Reach Park, just west of Ashtabula Harbor, the
bluffs gradually increase to a height of 30 to 50 feet and are composed
almost entirely of glacial till. The general surficial sequence is till
unconformahly upon shale and overlain by glaciolacustrine silts.
Glaclolacustrine sand and gravel deposits sometimes top the silt. The
thickness and presence of each layer varies from location to location. On
the average, approximately 25-30 percent of the material exposed in the
blffs Is potential heach-building sediment. Lacustrine deposits exposed in
tie bluffs supply fine sand to beaches, while till supplies sand and coarser-
sized matertal. The streams between Fairport and Ashtabula carry little sand
to the lake. Their drowned mouths act aa settling basins for all but the
very finest sediments.

(')) Soils - Sol Is in the pro ject area are somewhat varied and reflect
the geologic background of the area, their position in relation to
topographic, climnatic, and ve-gelational factors, and the interaction of time
worklIg on these elements. The facts most responsible for differences in the
solls nt Geneva State Park are parent material, topography, and alteration of
original soils by human disturbances. Six soil types are found in the vicin-
ity of Geneva State Park. A soils map depicting soil types is shown on
Plate 8 of Appendix II. Th area surrounding the bathhouse, the parking lot,

and borrow pits (ponds) Is (cas-4lfied as Madeland (Ma in the Soil
Conservation Service series classification). Madeland comprises approxi-
mately 54 percent of the area and represents the dominant soil type.
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Conijlaiit silt- Lonm (Ct) occoples 26 percent of the area, most of which is
presenetly wooude,. The WIll. tt e series (We) consists of mucky, black soil
comprising 11 percent of the area. Holly silt loam (Hm), Plates silt loam
(PaB), and Beaches (Be) occupy 4 percent, 3 percent, and 2 percent of the
area, respectively. A brief description of the six soil types are
follows:

(a) Madeland (Ma) - Madeland consists of areas of earth fill, of borrow
pits, and of areas where much of the soil surface is covered by streets,
buildings, parking lots, or docks. In all of these areas, the original soils
have been greatly altered.

(b) Willette muck (Wc) - The Willette series consists of black, mucky,
level soils that are very poorly drained. These soils are formed in an accu-
mulation of partly decomposed, saturated vegetative materials mixed with
variable amounts of mineral material. They occupy low-lying bogs and swamps
and are commonly adjacent to soils on flood plains.

(c) Conneaut silt loam (Ct) - The Conneaut series consists of deep,
poorly drained, nearly level soils that formed partly in a silt loam mantle
and partly in underlying Hilt loam glacial till. These soils occupy broad
areas on the lake plain. These soils are classified as prime farmland soils
within Ashtabula County.

(d) [folly silt loam (Urm) - The Holly series consists of a dark-colored,
poorly drained soil formed in recent alluvium deposited by flooding streams.
Most areas of [folly soil are long and narrow and are on flood plains along
streams. These soils are classified as prime farmland soils in Ashtabula
County.

(e) Platea silt loam, 2 to 6 percent slopes (PsB) - This series consists
of loamy, nearly level to sloping soils that are somewhat poorly drained.
These soils have a dense, compact layer, or fragipan, in the lower part of
their subsoil. Plates soils formed in silt loam glacial till of Wisconsin
age.

(6) Littoral Transport - The Lake Erie shoreline in the vicinity of the
State park is composed of unconsolidated material, primarily sand with some
gravel and cobblestones. The prevailing winds, which are significant in
Influencing coastal processes, approach the shore from the northwest, and the
prevailing wave action is also from that direction. When waves reach the
shallow region near shore, they break and energy is imparted onto the shore.
The result of this energy transfer is a net movement of sediments along the
shore in the direction opposite to that from which the waves approach the
shore.

Predominant winds of high velocity are from the southwest through the west to
the northwest and the northeast. Under the influence of this wind pattern,
the prevailing and predominant littoral transport is from west to east, with
temporary reversals in direction due to winds from the north and northeast.
Accretion adjacent to shore structures confirms this analysis.
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/) Water Level, and Iuct tat tons - All depths mentioned, unless other-
wi.| .i atitod, are referred to Low Water Datum (I.WD) for Lake Erie, which is
568.6 Iet on Interimi, I on.,l re,:at Lakes Datum - 1955 (IGLD-55) as measured
above moan water eve l at Fat her Point, Quebec. Water stages at
Cenev;i-on-the-Lake are equivalent to and dependent upon the water surface of
Lake Erle, which varies from year to year, but Is subject to a seasonal rise
and fall, the highest preval lg during the summer months, and the lowest
during the winter month,.h

(8) Biological Iliahllatms ind Species - This section presents a brief
description of the hiolgcal habitats and species present in Geneva State
Park that could be affected by a boat harbor plan. The Information presented
herein resiults from a fouir-season survey of the area conducted by the U.S.
Fish and Wildlife Service during, 1978 and 1979. l/ The Fish and Wildlife
Service surveyed the marsh/swamip area to the west of the Geneva State Park
parking lot and the areas of Wheeler Creek and Cowles Creek.

The eit I re marsh/swamp complex at Geneva State Park can be separated into
several different habitat types based upon the amount of standing or flowing
water present and the typical vegetation types associated with the habitat
types. Two large bodies of water, borrow pits (Ponds "A" and "B") were
created when material excavated from the area in the early 1970's was used to
construct the State Park parking lot. Both ponds are generally open water
and are connected to the marsh by small, short channels. The west pit is
about 4.2 acres In size and has a maximum depth of 7.5 feet. Steep slopes
.Aid exiosed clay subsoll limit the growth of aquatic vegetation around its
periin(-lr. The east pond Is sm;ller, about 2.4 acres in size, and shallower
wIth a inaxlmum depth of 5.5 feet. A small island is present near the
we.stterly shore of the pond .ind its perimeter supports a growth of Phra mites,
catialls, ruishes, and arrowhe-.d. A hardwood forest of cottonwoods, aspens,
ashes, and some willows partially borders both ponds. The marsh/swamp proper
(see Plate 9 In Append!- Fl) consists of several different habitat types.
These incl||de wooded swamp, dominated by an overstory of dead trees; shrub
swamp with dense stands of but tonbush and ash; deep marsh of spatterdock and
c;mttaI is; shallow marsh of dense emergent growth and a wet meadow of willows,
grasses, and sedges. Bordering the marsh/swamp habitats are upland habitat
types cosistlng of oldfleld with willows, cottonwoods, aspens, dogwoods, and
,umac and areas of mowed grass in the parking lot area.

'rhe variety of habitats present In the marsh/swamp complex provides excellent
breeding, feeding, and resting areas for fish, birds, and mammals as well as
invertebrates- and reptiles and amphibians. The Fish and Wildlife Service
collercred 22 species of fish In the area. Typical pond species, such as
golden shiner, emerald shiner, bullheads, carp, and five species of sunfish,
domlna|ited the finh community. Benthos were not sampled in detail, but a
relative diverse community of Isopods, amphipods, crayfish, damselfly larvae,
mldge larvae, and other spec e5 were (dent ifled. Midland painted turtles,
snapping turtles, eastern garter snakes, and northern water snakes were all
commonly observed In the marsh/swamp complex. A total of 86 species of birds
were also observed In the :rea. The mo)st common species were tree :-.id barn

I/ (I.S. Fish an0d WiIdil/. Service, Colimbhis Field Office, 3 April 1980.

.'our-Seasons tidy, (;eneva-on-the-Lake, Ashtabula County, 01. Exhibit
;-2 of Appendix G.
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swallows, and red-wingi.d blackbirds. Waterfowl were also common in the area
and breeding pairs of wood duck, mallard, and Canada goose were confirmed for

the complex. The most common predacious mammal was the raccoon. Deer,
muskrat, red fox, and other small mammals were also present. Beaver and mink
were also present in the marsh/swamp complex although they were not directly

observed.

The Cowles Creek area in the vicinity of the project area includes a main
channel joining Lake Erie and two creek branches that meet roughly 800 feet
from the mouth. The majority of the east bank of the creek is adjacent to a
wooded picnic area and is steep banked and has sparse aquatic vegetation

development. Along the north bank of the east branch is a wet area dominated
by spatter-dock. The area between the branches is forested except at the
downstream end, where grasses and rushes predominate. The west bank of the
main channel and west branch has a fairly well-developed aquatic plant com-
munity including wet meadow, shallow marsh, and periodically inundated
woodland. Between the pedestrian footbridge and the parking lot, immediptely
west of the inundated woodland area is a 1-acre portion of wet meadow
believed to be the remains of a channel which once connected Cowles Creek and
the marsh/swamp creek.

Wheeler Creek, near the west boundary of the State Park, is in an are& which
would not be impacted by any of the boat-harbor alternatives. It is more
vegetated with aquatic plant species than is Cowles Creek. It includes
sizeable shallow marsh and wet meadow areas adjacent to both creek banks
except near the mouth where a mowed grass area borders the west bank.

A total of 34 fish species were noted to occur in both Wheeler and Cowles
Creeks combined. The majority of the sportfishing in the park occurs at the
creeks, with coho salmon and steelhead being the species sought.

The U.S. Fish and Wildlife Service biologists noted 56 bird species in the
Cowles Creek area and 27 in the Wheeler Creek area, compared with 86 species
in the marsh/swamp complex. The insectivorous swallows and martins were
observed to be breeding in the vicinity of the creeks, as were certain other
small birds, notably red-winged blackbird, song sparrow, and yellow warbler.
The Cowles Creek area was noted as a breeding site for belted kingfisher, and
wood ducks used the oak trees in this region as a food source.

For more detail regarding the biological resources of the project area, the
reader should refer directly to the Fish and Wildlife Service report.

(9) Endangered and Threatened Species - Several plant and animal
species, protected by the Federal Government (Endangered Species Act) and by
the State of Ohio, have known ranges that encompass the Geneva-on-the-Lake
area or have recently been sighted in the area. Coordination with the U.S.
Fish and Wildlife Service / indicates that two Federally Endangered Species

Y' Refer to U.S. Fish and Wildlife Service letter, dated 9 October 1980,
(Exhibit E-5 of Appendix E).

25



ot vor In it ho A li ji huIl.i CouliLy .4r.a . Titst spe( le.; are the Indiana bat
(MOYolIs 4OdlIs) And 1,1ild C lI t. (IlalIaeetus leucocephalus). Neither species
has bi.t.n recenot ly sighti-d In the qtudy area although Bald eagles probably
m Igral, throgh the. ,rt-.. i t I lnes. Three Ohio Endangored Species (one fish,
one hird, isd oit, jptan) and two Ohio Threatened plants have recently been
sighted In tile study are,t. Table I gives -A tabolation of information known

.boilt these specles. Ohio Endarngered Species are In danger of being extir-
pated tron th-' Stat' while Mtt) Threatened Spec'ies art- loss rare, but still
I Ike ly t -b toie enrdo igia-rod I It tie near future

Human Environment

(I) I.aIId I1',. -- (ar.,v1 .ind (.4-neva-un-the- L.ike are primarily residential
,4ottinhrii !les with I many ;iwwicr , tagvs. Cene~'-on-ttt--Lake is also a summer

resort aresa. Maly sinail shops, restairaiits, motels, and rented cottages are
Inoet'eil. alon. Ohio ROUtet 'i'll, c.Rt of tle I;titt-, Park. The villages and the
park cate4r to a larg, volime of transieint vacatloners who generally remain in

he iro.i lr I to 2 wee.ks. Additional persons visit. tle area on weekends and
hul Ways.

w j ,or land iis In Asitaholi.i Count y rematns agricln t nral-rural. In 1971, 92.4
pert-ii of il I lald l k% Vwas agricil tura I-rurl]; in 1977 It declined to 89.4
pervewr . Plate, 10 deplt', a pinreralized land use map for Ashtabula County
(1971) provided by the Ashtahmia.i County Planning Commission in a publication
t led "'Ashtahula County Land Use, 1977."

(2) Demography - Accrdlty, to 1970 U.S. Censuis data, the city of Geneva
h:d( I pjprl atlon of 0,449, whille the village of Geneva-on-the-Lake had a

l~t:.llu t 1,11 o 8i/. The 17il1 prpulation of Ashtabula County was 98,237, an
Incre,;i:e of *).6 percent sinc, P160. Ashtabula County has shown consistent
population grIns over the past three decades, achieving its highest histori-
Cal population in 1970. However, its current growth rate is just slightly
more than half tle Ohio average of 9.8 percent, a trend influenced by a net
ootwird migration oif 3.5 percent, which is almost three times the State
averag'. The age distri ution and sex ratio in Ashtabula County are com-
parable to those of Ohio, with a slightly higher percentage of its population
over 65 years of age (10.2 versus 9.4 percent). According to a 1972 report
by the Ashlahtila County Planining Commission, the future population of
Alittabuik!a County is irojcted tio he 111,743 in 1980, 126,826 in 1990, and
i15,52(1 In the year 2000, a 41 percent net increase over the next three
dIcaIdes.

Ashtahula County has :a small, non-white population of 2,818 or 2.9 percent of
the total population. Approxiin.uely 16 percent of the county's population is
of Ior , Ign stock, while Ohio i; a whole has a lower proportion of foreign

loc"k at 12..3 percent.

(3) llotalrng arid %tructtre -- As of 1970, housing units in Ashtaula
Couity totled 33,835. Of the-se, 23,250 were listed as owner-occupied, w'ith
it 19/0 me'dl -n valuev of $14,0(j. The city of Geneva had a total of 1,979
housing unlt an of 1970, of which 1,352 were occupied by their owners.
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Table I - Endangered and Threatened Species Recently Verified for the

Geneva-on-the-Lake Study Area

Species Common Name Scientific Name Status Remarks

American brook lamprey Lampetra lamottel OE Collected by local
fishermen on
Wheeler Creek
(4/24/79) .1/

Sharp-shinned hawk Accipiter striatus OE Fairly common
throughout area
but not as

:: :breeding pairs.L /

Inland beach pea Lathyrus maritimus OT Found along beach

zone in park and in
the Wheeler Creek

: area in 1979 2/

Water-starwort Callitriche verna OT Found in the

* . wetland area at

the State Park in
: * . 1979 ./

Leafy tussock sedge Carex aquatilia OE : Found near the
: mouth of Wheeler

:: Creek in 1979 1/

Status: OE - Ohio Endangered
OT - Ohio Threatened

1 Refer to U.S. Fish and Wildlife Service Four-Seasons Study Report, dated

4/3/80 (Exhibit G-2 in Appendix G).

3/ Information supplied by Ohio Department of Natural Resources, Division of
Natural Areas and Preserves, Ohio Natural Heritage Program.
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Median price asked for housing tn Geneva in 1970 was a very low $9,400, indi-
cating a depressed housing market in the city. Due to the small size of the
village of Geneva-on-the-Lake, specific housing statistics are not readily
available. Conversations with the village's Chamber of Commerce indicate
that although much of the housing in the area is of relatively poor quality
for use ias year-round residences, housing is generally in short supply due to
a larg . Increase In population (est .. t.ed at about 50 percent) over the past
3 years. Many of these housing units were originally intended as primarily
summer residences or cottages.

(4) Iuliness and Industry - The city of Geneva, as of 1972, had 126
retall establishments with total salos In excess of $27,000,000. Of these,
over half were listed as sole proprietorships. According to the Geneva City
Manage,'r's Of fice, the single Iar.,est employer in Geneva is the True Temper
Corporation, whit'h manuf:leture. sporting goods and accessories and employs
severaiI hitdred workers. Remaining businesses in the area are relatively

sMna I , vtmplojyln, nglss than WO workers eac.h

Informot Ion s.ipp ped by t he Chaumhe r of Comme rc e in Geneva-on-the-Lake indi-
cates that tlit major Ilndustry ti that area is tourism, including cabin
ro.,tal, boat and equipment alos and rentals, and related businesses.

E) l.mployment and ['oin.. - As ot 1970, employed persons 16 years old
Ind .ovr it Ashtah ila County totaled 36,562, including 12,650 female
emlycot,; - Employed pcrsons classifted as operatives comprised the single
|ir e,:st occilpation group it the county, totaling 8,203, followed by craftsmen
Ind f.oreIiien (6,223), cl.orical and kindred workers (4,645), service workers
(1,772), professional and technical workers (3,6i80), managers and administra-

torS (2,902), and qilec; workers (2,M).

A!; ofI 199.) , mnodlan Inoii, tot , l, ; e t) vters and over with earnings was
SI ',1). whi l' m eillan loct.iv f,,r llt.l',; iij the same cat eogry was $3,388.

lo's. onll loyo.., lIsni le, d iN, li iie si. < l h , managerial, and kindred workers
l A-doi hilai County heed, ts .tlit , the igh st median income at $9,837,
I,'i l,,w,,i hy crfI am,,i ,%n,! torcr,,, (SH,'t83) , operitives ($7,718), and laborers
( 'Th, I +2).

Flit- mi.'Llivn t.l It Amtit ihtit citv, a.- ot I1970, was approximately 4.0

lvr ,iil , or just -t liht Iv hilher thi t lie 3.9 ptrcent unemployment rate for
li, ,nt Ir-- :;tait. of ohl,.

I.) Tr ,uso ,rl .it liii - i;.,n.-v i n t he, -I.a.tkt a ,I 1;eneva State Park are readi ly
I,," hI.i, t urm th,. 4outt by ;t.it' Routv ', 1,, whi, ch i ns V.S. Rout.e 20 and

1 11rr ,it Iit, RotI . 0 t o the 4,)sl u h, and trum th, eas t on State Route '31, whicrh
ri I n '. it wit St a I.,1 11 t k0t I ) nd 1'U ; . ko t 1' 20 to the east .

Iit .''it it 4) 111d I'.". Rotit,' )) beth t"i*i geitete, I lv east And west and hayt'
,iuio t I l1t wlt Ih (.1, hir urbin .it., lo< lhid , ng C veland to the west and Erie
1,0 lit I ,I Io th1 t ,.isr . 't at.o Ruit, It i s . i i (l'ied itihway which runs

SI I il l; r Ii lout 'iaod t I l n 1 i4 oi''r 'T 1r highwayq ind the cttv it

Y t I w1 ri u t th s1I.t .
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(7) Utilities - The Cleveland Electric Illuminating Company supplies
electricity to both Geneva and Geneva-on-the-Lake, and the East Ohio Gas
Company is responsible for natural gas distribution in both communities. In

addition, both communities have their own self-contained sewage treatment

plants.

Water service is supplied to both Geneva and Geneva-on-the-Lake by the Ohio

Water Service Company. The company has one intake structure located in 4 to

10 feet of water about 1,250 feet from the shoreline, east of the State Park.

The overall availability of gi')undwater in Ashtabula County is very limited.

Yields are generally never greater than around 5 gpm, even though the county
has at least 1,900 logged wells.

The Western Reserve Telephone Company provides local service to area

residents, while the Ohio Bell System handles long distance telephone

operations.

(8) Recreational Resources - Geneva State Park is located at the north-

western corner of Ashtabula County, approximately 44 miles east of Cleveland

and 2b miles west of the Ohio-Pennsylvania border. The park is a State-owned

property administered by the Ohio Department of Natural Resources (ODNR),

Division of Parks and Recreation. The park has about 1-1/2 miles of shore-

line along Lake Erie. In addition to the facilities within the park, there

are several golf courses, camping .areas, and other recreational areas located

nearby. The park is easily accessible from Interstate 90 and State Route 534
through the town of Geneva and the village of Geneva-on-the-Lake.

The Ohio Department of Natural Resources has developed a master plan for

development of Geneva State Park. This plan includes extensive campgrounds,

a small-boat harbor, a nature center, hiking trails, and bathing and parking
facillties, as shown on Plate 2, all of which will add considerably to the

park's value as a prime recreational resource. The closest public

recreational beaches to .env.i State Park are at Ashtabula, OH, which is
located approximately 12 mi ]file to the east, at Presque Isle Peninsula in

Erie, PA, located about 44 miles to the east, and at Headlands State Park in

Mentor, OH, which Is approximately 18 miles to the west. According to the

boating facilities inventory along the coast of Lakes Erie and Ontario and
their connecting waterways conducted by MRI, there are approximately 800

boar slips available in the area surrounding Geneva-on-the-Lake. Of these,
250 are, loca.ted it Conneant , OH, which Is approximately 20 miles to the east,

ind approximately 950 at. lo-.ited at Ashtnhula, Oil, and vicinity, 12 miles to
tle east ; a4 shown o n oilate I .

Attendance figureA furfit-,hed by ()UNR Indicate that peak attendance at
Geneva State Park occurred In Fiqcal Year 1976 with a total attendance of

213,11h. Figures since 1971 show a dramatic decrease in numbers of

recreators engaged in swimming activities, down from a high of 41,128 in 1973
to 4,632 in 1975. However, 197h showed an equally dramatic increase in
"wtmml ng rpcreatorq tot al tin 20, 187, moro than quadrupling the 1975 figure.
It is pontialat ed that thc ,hc raie in Rwimming recreators is a result of the
If# As th- hea( h ar,.., iti, o,, by high lak,. ),.veIs on Lake Erie since 1973.
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(9) Cultural Resources - No cultural resources protected by Federal man-
dates that would he affected by the proposed Corps action exist in the pro-

ect area. The latest published version of the National Register of Historic
Places, and all subsequent revisions have been consulted. There are no
registered properties, or properties listed as being eligible for inclusion
thereon, that would be affected by this project. A Cultural Resources
Reconnaissance concluded that no significant cultural remains exist within
the project area (see Exhibit G-I of Appendix C).

PROBLEMS, NEEDS, AND OPPORTUNITIES

Recreat ional Small-Boat Needs

In Its present condition, (etncv:i State Park offers no recreational facilities
for boaters who des, Ire to use I, ke Erie. The closest facilities are located
In Asht abo[a Harbor, Oil, approximately 12 miles to the east and in Fairport
Harbor, Oil, approximately 17 miles to the west. However, the existing facil-
Ities for recreational boatlug it these two harbors are currently utilized
to fuil capairty with long waiting lists for permanent dock space.

The Ohio Department of Natural Resources has stated that they consider devel-
oplent of a small-boat harbor facility at geneva State Park imperative to
promot Ing opttim use of tie park and to satisfying the large-scale demand of V
prospect lye and existing small-boat owners in the northeast section of the
State of Ohlo. They have also stated that this project is one of the top
priorities of their department and they have spent considerable time and
effort. In petitioning Congress to appropriate the necessary funding to ini-
t late this Plhase I CI)M study.

At the Initial public meet ing for this study on 22 March 1978, local
Interests expressed their desires for a small-boat harbor at Geneva State
Park and requested that construction of this project be undertaken at the
earliest possible time. They stated that there is presently an unfulfilled
demand for additional permanent mooring facilities in the area and for addi-
tional public launching facilities. They consider Geneva State Park as an
Ideal location for i small-boat harbor to satisfy this demand because of its
quiet setting, away from the commercial shipping activities of the other har-
bors in the area. Local Interests also stated that they consider a small-
boat harbor at Geneva State Park a prerequisite to attracting tourists and
travelers to their resort area and, thus, enhance the area economy.

As part ol this I'hase I plai, ln effort, Buffalo District personnel conducted
a regional boat Ing demand analysis to forecast existing and future demand for
permanent bx)at moorings and trailered-boat launching facilities in the
Ashtahmlt County area. This demand forecast was developed by a multi-step
process which analyzed various current and projected socioeconomic variables
(such as Income level, household size, leisure time, and population,) travel
time and alternate site factors to arrive at peak-day participation rates for
boating, In Ashtabula County. These participation rates were projected to the
year 2030 in t1-year intervals. The participation rates were then converted
to nitimber of boats based on a 2.5 persons per boat conversion rate. The
uminher of bo-ats that would require permanent moorings and the number of boats
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that would be t rai lered was then determined by assuming that 90 percent of
all boats under 16 feet in length would be traitered (the number of boats

under 16 feet in length wau d,:termined based on the percentage of boats
currently registered in the State of Ohio which are under 16 feet.) The

final step was to determine the number of boats which would use Lake Erie

facilities and what boats would use inland facilities based on the existing

proportion of facilities in the county. A detailed description of this pro-
cedure is included in Appendix D, "Economic Evaluation."

The results of the regional boating demand analysis are presented in Tables
2 and 3. These tables do nit include the effects of the proposed U. S.
Steel plant at Conneaut, OH, since it is not known at this time whether or

not this plant will be built. During Stage 2 planning, a second demand fore-

cast was developed based on the assumption that the plant would be built. In

general, this new demand forecast indicated greater demand for permanent

moorings and peak-day launchings with the proposed plant when compared to

conditions without the plant. However, for this Phase I study, the effects

of the proposed steel plant will not be considered.

The demand forecasts presented in Tables 2 and 3 must be compared to the

existing supply In Ashtabula County along the Lake Erie shoreline. At the

present time, there are approximately 800 permanent mooring spaces and 14

launch ramps with a peak-day capacity of 560 launchings in the area. As can
be inferred from the demand forecasts, these facilities are currently used to

capacity. The tables also indicate that an appreciable demand for additional

boat launching facilities and permanent berths exists in the Ashtabula County

area.

Public Safety

Hazards to small-boat navigation exist due to the absence of a harbor or

natural shelter in the 29-mile reach of Lake Erie between Ashtabula and
Fairport Harbor. Due to the rapid generation of heavy wave action on this

relatively shallow lake, small boats cruising in this unprotected area may

have too great a distance to travel to safety. This problem becomes more

critical with each passing year as more and more recreational craft take to

Lake Erie.

Public sentiment expressed at the Initial public meeting for this study
favored construction of a harbor-of-refuge at Geneva State Park. The

Geneva-on-the-Lake Fire Department stated that they consider construction of

a harbor-of-refuge essential to providing the required emergency facilities

for their resort area. In addition, the Ohio Department of Natural Resources
has stated that construction of a harbor-of-refuge at Geneva State Park would

be a major step in completing Ohio's program to establish a harbor-of-refuge

at least every 15 miles along the Lake Erie shoreline.

Recreational Fishing Needs

At the initial public meetiug for this study, local interests expressed a
need for additional recreationlal fishing facilities along Lake Erie. As part

of this Phase I study, Buffalo District personnel, therefore, conducted a
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Table 2 - Demand for Permanent Moorings on Lake Erie in

Ashtabula COUrILy 1/ 2/

Year Power Boats Sail Boats Total

1970 1,290: 150 1,440

1980 1,530 190 1,720

199) 1,750 220 1,970

2000) 1,920: 250 2,170

201) 2,070 280 2,350

2020 2,200: 310 2,510

2030 2,330 330 2,660

I/ Does not include the effects of the proposed U. S. Steel plant

at Conneaut, OH.

2/ Demand based on 2.5 persons per boat conversion rate.

Table 3 Demand for Peak-Day Trailered Boat Launchings on
Lake Erie In Ashtabula County 1/ 2/

1970 1,450 230 1,680

LO980 1,720 280 2,000

1990 1,980 330 2,310

2000 2,150 390 2,540

2010) 2,350 430 2,780

2020 2,500 470 2,970

2030 2,660: 510 3,170

1/ Does not Include the effects of the proposed U. S. Steel plant

,t Conueaut, 011.

2/ Demand bamed on 2.5 persons per boat conversion rate.
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regional fishing demand iiialyis durin), Stage 2 planning. The same procedure
used to estimate regional hoati ,,, demand was also used to estimate regional
fishing demand except that participat ion rates were developed for peak-day
fishing activities instead of pa.tictpatton rates for boating. A description

of this procedure is included in Appondix 0, "Economic Evaluation" of the

Stage 2 Report for this study. The results of this regional fishing demand
analysis are presented in Tablo 4.

Based on the methodology preksenLted in the 1975 Statewide Comprehensive
Outdoor Recreation Plan (SCORP) for Ohio, the existing peak-day capacity in
Ashtabula County along Lake Erie Is 2,400 fishing activity days. As can be
neen from Table 4, this significantly exceeds the demand determined during
Stage 2 planning. Therefore, it appeared at the conclusion of Stage 2
planning that additional land-based fiqhing facilities were not warranted for
the Geneva project.

Because of the apparent conflict between the results of the regional fishing
demand analysis completed during Stage 2 and the need for additional
recreational fishing facilities as expressed at the initial public meeting,
additional coordination with local interests (USF&WLS, ODNR, and the
Ashtabula County Game Warden) was accomplished during Stage 3 planning. This
coordination Indicated that, although the existing shoreline was not being
used to capacity, the existing offshore breakwaters in the county were filled
to capacity during peak days. The reason for this was because the offshore
breakwaters offered the fLshermen an opportunity to fish in an area where the

more desirable fish species were likely to be found due to the following
factors: 1) the breakwaters allowed the fishermen to fish in deeper water;
and 2) the breakwaters are conductive to the growth of attached algae which
in turn supports many species of small invertebrates, particularly
crustaceans, which are an important food source for many of the more
desirable sport fish. Thus, it appeared that the value of a fishing
experience for breakwater fishing exceeded the value of a shoreline fishing
experience. In addition, since the existing offshore breakwaters were filled

to capacity during peal, days, It also appeared that there was a need for
additional breakwater fishing facilities in Ashtabula County.

During Stage 3 planning, mser-day values were determined for a breakwater

fishing experience and a ahoreline fishing experience in order to estimate
the total annual value of recreational fishing at Geneva State Park for with
project conditions and without prolect conditions. The difference between
these two values would then be the annual benefit for providing breakwater
fishing facilities as an integral part of the small-boat harbor plan. User-
day values were determined based on the point rating method as outlined in the
Water Resources Council - Procedures for Evaluation of National Economic
Development (NE)) Benefits and Costs In Water Resources Planning, 14 December
1979. The results of this analysis are presented in Appendix D, "Economic
Evaluation." The user-day values determined from this analysis are: $2.18
per day for general shoreline fishing and $8.12 per day for shoreline salmon
fishing; and $2.55 per day for general breakwater fishing and $9.18 for
salmon breakwater fishing.
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Thhble 4 - Demnd for fVeak-Day Fishing Activity Days
on Lake Erle in Ashtabula County!'

Year Demand

1970 760

1 980 930

I 940 1,070

2 00 1 ,200

2010 1,320

2 02(0 1,430

2030 1,570

1 /Does not inc hide the ef t ect s of the proposed U . S. Steel plant
;I t Contneau t, Off.

Shoreline Erosion

As; dl sctii,,sed previous~ly, ;j Reui.ii S-gafle RHc1oort on Shoreline Erosion of Lake
Erie at Geneva State- Park identifi1 it aeed for shoreline protective works at
Ceneva State P'ark due to shoreline erosion. Although this Phase I investiga-
LiIon did( not consider solutions~ to this shoreline erosion problem, every
teftort was made to minfinizie the effects of the harbor alternatives on the
shore I Ine p~rocesses5. Asi expl1. i ied in Sect ion III of thle Main Report, this
Inc itiilei Incorporating .i sand hypass system into each alternative formulated.
In addit ion, the model stuidv will provide qualitative information on the
effects thle breakwaters will have on the littoral processes and, if
appropriate, modificat ions to) thie breakwater system will be incorporated to
in1ml ze iany adverse impact- s uukisod hy the pro ject.

PLANN IN NC oNsTRAI NTS

irIng Hilis P'liaue I study severail planning constraints were identified which
Impacted on the formulat ion of al ternatilye plans developed to satisfy the
water-rel.,it-vd ueedIR of the !sttdy area. These planning constraints included
thle fol lowing: (1) envi ronmental constrai nts; (2) site location; (3)

op-ol -rock; and (/4) harbor capac ity. These constraints are reviewed below.

Environmental- constraints

As; st atod p~revious ly, the authorized project Is located within the boundaries
o1 an existing wetland area and modification or elimination of the wetland
pones severe envi ronmeiita ricorns. In addttion, Executive Order 11990,
isued 24 May 1977, has placed Increased emphasis on preservation of
wet lands4. This ExeciaIvu. Order states that: . . . Each agency shall pro-
vide' lea;dership and shall take action to minimize the destruction, loss, or
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degradation of wetlands, and to preserve and enhance the natural and benefi-
cia] values of wetlands in carrying out the agency's responsibilities for

providing Federally undertaken, financed, or assisted construction and
improvements . . . each agency shall avoid undertaking or providing assist-
ance for new construction located in wetlands unless the head of the agency
finds (1) that there is no practicable alternative to such construction, and
(2) that the proposed action includes all practicable measures to minimize

harm to wetlands which may result from such use. In making this finding, the
head of the agency may take into account economic, environmental, and other
pertinent factors

The U. S. Fish and Wildlife Service has expressed their concern over destruc-

tion or modification of the existing wetland area. At the initial workshop
meeting for this study on 15 December 1977, they stated that agency would
oppose any project that destroys the wetland area, but that they would con-
sider mitigation measures. They reemphasized their concern over destruction
of the existing wetland area (a their prelimiaary and final "Planning Aid
Letter" and during their review of the alternatives formulated for this Phase
I study.

During the course of this Phase I study, every effort was made to eliminate
or reduce the impacts of the formulated alternatives on the existing wetland
area. As discussed in Section III of the Main Report (Formulation of
Preliminary Plans), alternatives were formulated outside the wetland area in

due regard to the other planning constraints as discussed below. In
addition, when formulated alternatives impacted on a portion of the wetland
area, every effort was made to minimize this impact.

For all plans that impacted on a portion of the wetland area suitable mitiga-
tion measures were considered to be an integral part of the plan. However,
due to the lack of current hiological information in the study area during
Stage 2 planning, a specific mitigation plan could not be developed for pre-
liminary plans considered during Stage 2. This biological information was
available early in Stage 3, however, and was used in formulation of a mitiga-
tion plan for the small-boat harbor plan selected for additional detailed
study. In addition, a Draft Environmental Impact Statement was prepared
which assessed the effectiveness of this mitigation plan in preserving the
existing environment.

Site Location

At the initial workshop meeting for this study on 15 December 1977, the Ohio
Department of Natural Resources, the local sponsor for the project, stated

that they were opposed to acquiring any additional land outside the bound-
aries of the State Park for a small-boat harbor. They also stated that due
to existing and future park development, the only area available for a small-
boat harbor was between Cowles Creek and the wetland area. Therefore, with

the exception of a possible mitigation site at Wheeler Creek, all alter-
natives formulated for this Phase I. study were limited to the area between
Cowles Creek and the wetland area at Geneva State Park.
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ODNR also voiced its oppositlon to dIsruption of any existing park facilities

such as the parking lot and the ped(estrLan footbridge crossing Cowles Creek

and any tterference with the access to the existing bathhouse due to
construction of a small-boat harbor. It was not possible, however, to for-
mulate a harbor alternative that did riot impact on either the existing

wetland area or the existing park facilities in the area identified by ODNR
for the smalL-boat harbor site. Therefore, for this Phase I study, various

alternatives were formulated that had varying degrees of impact on the

wetland area and on the existing park facilities in order that a compromise

soltitioni wvuld be Identified which had the least environmental impact while

avoiding major disruption to existing park facilities.

Top-of-Rock

The final location, size, and shape of a small-boat harbor at Geneva State

Park will be highly dependent on the location of top-of-rock which is near

the (arth's surface In much of the area. The location of the authorized

project. was chosen to minimize the aMOunt of rock excavation and consequently
minimize the construction cost of the project. Rock probings indicated that

the authorized project could be constructed with little or no rock
excavation. Any alternatLve location to the authorized project location must

also minimize the amount of rock excavation because of associated high

construction costs (rock excavation cost approximately $21.00/cy and earth

excavatt.en cost approximately $4.00/cy) that could jeopardize the economic

feasibility of a small-boat harbor at Geneva State Park.

As previously di3cussed, the Corps undertook a seismic survey of the study
area through a contract with Warren George, Inc. of Jersey City, NJ, and a
bathymetric survey of the offshore area by Buffalo District personnel to

establish the top-of-rock profile in the study area (after about the 3-foot

contour, top-of-rock elevation is the same as the depth of water.) The

results of these studies are presented In Appendix A, "Geology, Soils and
Construction Materials." In general, the investigations (geophysical survey

with auger b)rings and bathymetric survey) showed that a trough exists in the
bedrock that would allow a harbor to be constructed with minimal rock

e xca vatLon. This trough run, generally east to west between Cowles Creek and
the large pond in the wetland area (Pond "A") and passes through the north
half of the existing parking lot. The investigations also indicated that

there nre two areas where the 8-foot contour (the required depth for the har-

bor t-utranct- channel) dips in towards shore: (1) opposite Cowles Creek; and

(2) opposite the drainage out let Into Lake Erie for the wetland area.

in order to avoid extensive rock excavation, the alternatives formulated for

this study were located In areas where the seismic survey indicated low
top-of-rock. In addition, the location of the entrance channels for the
variol:S alternatives were selected where the 8-foot contour dipped in towards
shore.

harbor (apacity

Thle al horzed iinal1-boat harhor at Geneva State Park would provide mooring
?;pace for approximately 400 boat ;. Due to the large-scale demand for
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permanent mooring space In Ashtabula County, however, the possibility of
increasing the size of the harbor was discussed with ODNR at the 18 January
1979 workshop meeting (minutes of this meeting are provided cs Exhibit F-3 in
Appendix F.) At this meeting ODNR stated that they wanted to limit tiic aize
of the small-boat harbor at Geneva State Park to 400 boats. Therefore, for
the Stage 2 studies, the preliminary alternative harbor layouts were for-
mulated to provide sufficient mooring area to accommodate 400 boats. By
letter dated 17 July 1979 (see Exhibit E-13 of Appendix E), ODNR further
indicated a preference for a 300 or 360-boat facility. Most recently, at the
26 June 1980 workshop meeting wizh ODNR and the USF&WLS (see Exhibit F-5 in
Appendix F), ODNR stated a preference for a 360-boat harbor facility since
this size facility would be more compatible with their overall master plan
for the park. Therefore, the rlan selected for additional detailed study
(Stage 3 study) was formulated to provide sufficient mooring space for 360
boats.

The expected fleet mix for a 360-boat harbor facility at Geneva State Park is
shown in Table 5. (Note: The expected fleet mix for a 400-boat harbor
facility, used in developing preliminary alternative harbor layouts during
Stage 2 planning, is provided in the Stage 2 report for this project.) This
fleet mix was generated based on existing boating registration statistics in
the State of Ohio modified to account for future competition for berths in
the region. A detailed description of this procedure is provided in Appendix
0, "Economic Evaluation." The expected fleet mix was used to size the
required mooring area and new harbor facilities and to estimate the benefits
that would iccrue due to construction of a small-boat harbor.
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Table 5 - Expected Fleet Mix at Geneva State Park.i/

: : Number

Length : of
Type of Craft : .(feet)_ _ Boats

Outboards : 16 : 26

Out boa rds : 16-25 : 12

Inboards 16-25 : 44

Croilsers 16-25 : 23

Cruisers 26-39 161

Cru Ise rs 40-64 : 26

Sailboats 16 4

Sailboats : 16-25 4

Auxiliary Sailboats : 16-25 5

Auxiliary Sailboats 26-39 30

Auxiliary Sailboats 40-64 5

Transient Boats 20

Total : 360

I/ Does not Include the effects of the proposed U. S. Steel plant
At Conneaut, Oil.

NATIONAl, OB.JIcriVES

C~irrent Federal policy, as devloped by the President's Water Resources
Coincil|, requilr(-. that the al ternative water and related resource plans be
formulated in accordance with the national objectives of National Economic
I)evelopmcnt (NED) and Environmental Quality (EQ). Therefore, in accordance
with the guidance established in Engineering Regulation 1105-2-200,
Mutltiobfctlve Planning Framework," dated 13 July 1978, this study was
consist.ent with the planning requirements of the Water Resources Council
"Principles and Standards (P&S) and related policies. In accomplishing the
study, equal consideration was given to the P&S objectives of NED and EQ
hescribed below:

National Economic Development (NED) - National Economic Development is
achieved by increasing the value of the nation's output of goods and services
and Improving economic efficrivny.
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Environmental Quality (EQ) - Environmental Quality is achieved by the
management, conservation, preservation, creation, restoration, or improvement
of the quality of certain natural and cultural resources and ecological

systems.

SPECIFIC PLANNING OBJECTIVES

Specific planning objectives are the National, State, and local water and
related land resources management needs (opportunities and problems) specific
to a study area that can be addressed to enhance National Economic
Development and Environmental Quality. Based on a review of the directives

estabIlshed by the authorizing resolutions for a small-boat harbor and
harbor-of-refuge at Geneva State Park, previous reports for the area, state-
ments by individuals in the private sector, input from officials at many
levels of government and an analysis of the problems and needs of the study
area, as discussed previously, the specific planning objectives for the
Geneva-on-the-Lake Small-Boat Harbor project that have been identified are as
follows:

a. Appreciable recreational boating demand exists in the area which is
presently unfulfilled due to a lack of adequate harbor facilities.
Therefore, one objective of this study will be to provide a recreational har-
bor facility for shallow draft recreational craft which will also enhance the
development of the existing State park at Geneva-on-the-Lake.

b. Hazards to small-boat navigation exist due to the absence of a harbor
or natural shelter in the 29-mile reach of Lake Erie between Ashtabula Harbor
and Fairport Harbor. The need for a harbor-of-refuge facility becomes more
critical with each passing year as more and more recreational craft take to
Lake Erie. Therefore, the second objective of this study will be to provide
a harbor-of-refugc for light-draft recreational craft between these two I
Federally improved deep-draft harbors.

c. Due to the State Park's location near good recreational fishing areas
of Lake Erie, local interests state that appreciable recreational fishing
needs exist in the area. Therefore, another objective of this study will be

to incorporate, if justified, such facilities in the project as are necessary
to aid in meeting the land-based recreational fishing needs of the area.
This need could be met, for example, by providing ac'ess onto any breakwaters
that may be constructed for the small-boat harbor.

d. Any development that would modify the existing wetland area within
the State Park poses severe environmental concerns. Therefore, one objective
of this study will be to minimize or eliminate any adverse environmental
impacts resulting from this project on the wetland area. This objective
could be met, for example, by relocating the authorized harbor project, relo-
cating the existing wetland area, or Increasing the quality of the remaining
wetland area if a portion of the wetland area is destroyed.

e. Any development that disrupts existing park facilities poses severe
concerns to the State of Ohio. Therefore, one objective of this study will
be to minimize or eliminate any adverse impact on existing park facilities.
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This objective could be met, for example, by relocating the authorized harbor
project or relocating the existIng park facilities.

f. The maintenance of nat ioual strength and satisfactory levels of
living will be achieved by increased national Income and productivity.
Therefore, one objective of this study will be to maintain or improve the
economic status of the area. This objective will be met by constructing a
harbor for which the benefits derived from the project exceed the project
('0ots.

g. Previous Corps reports have indicated the need for shoreline protec-
tive works to reduce shoreline erosion at Geneva State Park. Therefore,
another objective of this study will be to incorporate such facilities as are
required to make the harbor project compatible with the existing and future

shoreline protective works at the State Park.

CONDITIONS IF NO FEDERAL ACTION TAKEN (WITHOUT PROJECT CONDITIONS)

In any formulation there Is always the hasic question of "is there a
justified need for change." Therefore, the conditions that would exist if no
Federal action were taken was investigated for this Phase I study. Besides
answering the baste question, these conditions also provided a common basis
for comparing alternative plans of improvement as discussed in Section III of
the Main Report.

As a result of no action, there would be no recreational small-boat harbor
facilities for local craft or a harbor-of-refuge for transient boats at
Geneva State Park and vicinity since no other public agency or private devel-
oper has indicated that they would be willing or financially able to provide
the necessary improvements. Therefore, the existing and future large-scale
demand for permanent mooring space and additional launching facilities in the
area would not be fulfilled. In addition, the potential for damage to tran-
sient boats and loss of lives will continue to be present in the area and
will increase in time as more and more boaters take to Lake Erie. The local
resort economy will also be thwarted since fewer tourists will be attracted
to the area and the requird !; apportlye facilities such as motels,
restatirants, marine tsupplies ';tores, entertainment, etc., will not be
rm'quir'd. No development would also not aid in meeting the demand expressed
by local interests for additional recreational fishing facilities in the area
:ince, the hrstakwater structur&'s would not be built. In addition, the
c'xistIin State Park would not realize its full investment value since it
wold nol he used to Its full potentlal due to a lack of boating facilities.

If no Federal action were taken, the existing environment (including the
we'tland area) would not be disturbed. It is also quite possible that, in the
aObsence of a small-boat harbor, the value of the wetlands would increase as
wildlife species, which are sensitive to disturbances by man, inhabit the
area. In addititon, there would he no disturbance of the other existing and
pl anne'd park dev,-lopment or the tuarshore littoral processes.
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SECTION S

FORMULATION OF

PRELIMINARY PLANS

The primary purpose of this section Is to provide a summary of the Stage 2
planning effort conducted for this Phase I study. The section provides: a
brief review of the alternatives investtgated during the survey study; sub-
sequent events that necessitated reformulation of the authorized plan of
Improvement; the formulat Io methodology used during Stage 2 planning; and a
discussion on the development and assessment of preliminary alternative
plans. The section then (-oi('ludes with a discussion on plans of others.

PLAN FORMULATION RATIONALE

Alternatives Considered in the Survey Su4y

The survey study, as reported in House Document 91-402, considered one basic
plan of improvement for meeting the recreational boating needs at
Geneva-on-the-Lake. This plan, shown on Plate 3 of Appendix H, is described
In Section 1, preceding. Although minor variations of the recommended plan
were considered for the survey report, no other alternative plans were
evaluated. The authorized plan would provide a marina capacity for 400
permanent-based boats and a ramp for launching trailer-drawn boats.

Need for Reformulation of Alternatives (Reformulation Phase I General Design
Memorandum)

The need for reformulating the authorized project is discussed in detail in
Section 1. In summary, post-survey physical changes at the project site
(such a" construction of a parking lot and expansion of an existing wetland
area resulting from the parking lot construction) and legislative and execu-
tive actions that emphasize preservation of wetlands and the preservation and
enhancement of the natural and human environment, led to the conclusion that
reformulation of the authorized project was required. Approval to conduct a
Reformulation Phase I General Design Memorandum was provided on
8 February 1978 (See Exhibit 11-12 of the Plan of Study).

Stage 2 Reformulation

The objective of the Stage 2 investigation was to identify the best general
plan(s) for satisfying the recreational boating needs at Geneva State Park
based on physical constraints, the desires and preferences of local interests
for recreational boating, and consistent with sound engineering, economic and
environmental principles. In this process, an iterative procedure that pro-
vided for increased levels of refinement in design and critique and eval-
uation by the principal study participants (i.e. - Corps of Engineers; Ohio
Department of Natural Resources; and U.S. Fish and Wildlife Service) was used
to narrow the range of alternatives to carry forward into Stage 3 planning
(Development of Detailed Plans). The procedure also allowed for review and
comments by the general public at informal meetings, workshops, and through
written communications.
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coki- Idred and evalnt,.d during plan formulation. In addition, Executive
Order U1990 dared 24 May 1977, directs that each agency shall provide
leadorship and take action to minimize the destruction, loss or degradation
of wetlands and to preserve and enhance the natuiral and beneficial values of
wet Li.nds.

Design and Other Considerations for Harbor and Marina Layout

Chiamu 1

di. Itpth of hnt rinc, ('h;o ,'l

1. Al -wo.ather Harbor: 8 leet below low Water Datum (El. 568.6 on
I ('H,- 1955)

2. Fair-v ther Ilarbor: 6 feet below LWD.

). De pth ot interior ChanneIs: 6 feet below LWD

C. Channel widths: Minimuim width of 100 feet for entrance, and interior

c hante I •

Mairia;i Requirements-

t. For design purposes, it was assumed that approximately 1,000 square
feet of surface area would he required per dockage space. This includes the
area ,oeded for the ,intiivorliig area and access channels outside the Federal

b. For Stage ? tnalyqil It was assmned that the marina should have a
'4((-slIp capacit V.

H1.11-r) r Lt*..It Ion

,I. .octte lhe ha;irh, nt iie anl marinat to take advantage of areas
whir-e- bedroe k Is rel at Iv ly deep, thereby minimizing expensive rock
'xcav.It on.

StIpp() r I tac! lit lvs

a. For Srt.age 2, as!;iune that two lauinching ramps and a public landing
with sirvic-,. Ili tes will be provide-d.

Wave Reqtitlreinents

a. Al I-Weal her Ilarhor: For the design wave condition, breakwaters and
,h,iniiii wtll he desIgned to limit overtopping such that waves in the
et ra,,ce channel will be llmtted to 3 feet and in the mooring area to 1 foot
d,,ring,. storms. Theoretical wave heights will be validated in a model study
to he Initated In Stage 3 of the Phase I and completed during preparation of
I he .hv,. [ I (entera I )e; Ign Memorandum.
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b. Fair-Weather Harbor: Prutective works shall be designed to prevent
shoaling in the entrance channel and limit overtopping by waves up to 3 feet
in height.

Slope Protection

a. Vertical Walls - A reinforced concrete "L" wall was assumed for
cc,ring purposes.

b. Slopes - Side slopes of LV:31i were used, and riprap protection would
ae .-,-vided from -8 or -6 feet LWD to either +6 or +8 feet LWD, as
alpropriate.

Excavated Material Disposal

a. For tilI; study, It was assumed that excavated material would De

placed in the undeveloped camping area at the west end of the park (see
Figure C-I in Appendix C).

b. Cost estimates are based on trucking to the disposal site. A suf-
ficient amount of contingency and cost is included in the estimate for
landscaping and reseeding the area.

Mitigation

a. Disruption or Loss of Wetlands - There was insufficient environmental
data during Stage 2 to determine the need for mitigation or the type of miti-
gation that might be required. Therefore, plans or costs for mitigation were
not included In the estimates for the Stage 2 report. Suitable mitigation

measures were formulated, however, for plans developed in detail during Stage
3.

Cost--Sharing

a. General Navigation Features - First costs for general navigation
features such as breakwaters and entrance and interior access channels will
he cost-shared 50 percent Federal and 50 percent non-Federal. Annual main-
tenance costs, including sand bypassing, and aids to navigation are 100 per-
cent Federal.

b. Recreational Breakwater Fishing - First costs would be shared 50 per-
cent Federal and 50 percent non-Federal, and annual operation and maintenance
costs would be 100 percent noni-Federal.

c. Support Facilities - Support facilities such as excavation for
dockage and access areas, dock construction, construction of service facili-
ties and launching ramps are 100 percent non-Federal. These costs are con-
sidered to be self-liquidating, and, therefore, are not included in
dotermination of the economic viability of the plan.
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* fli~V~lti'MIN I OF Al. l'i-kiNATfI VI: VI'ANS ( '~ h'soi at I Uris)

Within the piroscri bed plaiuti i., frainework and estahi. hed criteria, possible
solut ion-, were Identif iedi aind evailuat ed i -t three-st age Iteratye process to
idd re s the needs of thll S tidy atrea and] the overall pl ann ing objectives.

* Eicitw stage Inc i deti I ht, fir I tint tonal planning tasks of problem
idcin t Icait Ion, forttilit lit of Aiternat [yes, impact assessment and
O'valuat tori. Each slag(' contai ned essential ly the same sequence of tasks but
e nphas ts' slhiftedl ;is the procesqs prtoceeded.

Th'is iot lot, of the Ma!in Report jiresents the resul ts of thc Stage 2
t.[aI(lit t Ion. FTn' lt'VeI of Sttidy performed( was cons iStent with the Stage 2

tib ~cc Iv (ie f eva loot log .i broaid rainge of possible' so lutions and identifying
fil-e b.;t genera] plan (or plain!) for sat I sfying the recreational boating
iteetli at (Ceiwv;i St ;it Park. Set. (In IV of tlte Main Report will present the
rostl i c; tf ill, St age ;eJ, I ia i lii

to'rv.i st it o. Park Is a fintl ti-too', recreat lotial ctimplex that provides, or will

protv i', (ipport-uon! tes for pictntick ing , camping, swimming and recreational

itteit I ny.. The primary waiter resoCUrces teed for which a solution is sought
Mille'r this atithority Is provision of faci lities for recreational navigation.
As ptis';1bltie soilul tins to addressing this primary need, an array of ten struc-

n ira st itiutltons and ticnetonst ric ttiral solution, in addi tion to the
..- t I ioa on" opt I on , was I titt, Ltal ly Ident I fied . The first iterat ion of
juosill sotitlons is dItscussed below. Through the process of assessment and
eva 1 oat ion of these inii Ial concepts in termis of their cont ributions to the
pla.nn ing objectivyes and iccotunt s , five Optitons (including no-act ion) were
Sne 'c ted for further assesst-etut aind evaluoat ion. These five intermediate
:i I ernai ves are di sciisned lit thte fol lowing paragraph of this section -

'Ass's!;ini and Evaloltittinofl Irolimloary Plans."

lii I;l Iterratl oni of Altertnativyes

As; fill' fi rst step, ;tt ttrl.',tat ion wtrkshuop wan held in Columbus, OH, on
S'i ivcetnher 1977 (Se.' Exibit F-I of Appendix F) to discuss potential
prohli ous withi prtovidilog sma I -boat faci litites at Geneva State Park and to
lbialn ipit tot possibt I 'i t ernait ves to he considered. Representatives ofI

BuffIa lo Dfisir c , U1.S. Fisit anm! WI Id life Service and the Ohio Department of

Natur(ira Rvsotirces attentded. Constraitnts to project development, such as high
bedrock at the( site', an exIst log wetland, and existing and planned park
I ac I II Ii's (pork!ing lot , hoithhotie, swimiming beaches, etc.) were identified
anod ii sclisoed . The fit t Dc'porI mot oif NatturalI Resources indica ted that an

I terniint q ste to tdGev~i State Park would not be acceptable. Therefore, no
I irthle r titiIdf-ri Ion win; gi veni to eva I iou lg harbor sites outside Geneva

:11 ie P'ark.



For this Initial iteration, two different levels of harbor intent were
considered. Thesoe levels were:

a. An all-weather harbor and harbor-of-refuge with sufficient capacity
to provide for 400 slips.

b. A fair-weather harbor that would provide for about 100 slips.

Based on the input from the 15 December 1977 workshop and physical
constraints at the Park, conceptual layouts for eight structural alternatives
were prepared. These conceptoial alternatives, along with other considered
alternatives, are identified below. Additional details on these alternatives
are provided In the Stage 2 Report for this project.

Alternative I - All-Weather Harbor at Cowles Creek (400 slips)
Alternative 2 - All-Weather Offshore/Onshore Harbor (400 slips)
Alternative 3 - All-Weather Wetland/Parking Lot Harbor (400 slips)
Alternative 4 - All-Weather Wetland Harbor (400 slips)
Alternative 5 - Fair-Weather Harbor at Cowles Creek (100 slips)
Alternative 6 - Fair-Weather Wetland/Parking Lot Harbor (100 slips)
Alternative 7 - All-Weather Offshore Harbor (400 slips and 2,500 feet of

breakwater)
Alternative 8 - All-Weather Offshore Harbor (400 slips and 2,200 feet of

breakwater)
Alternative 9 - Do-Nothing (no-action)
Alternative 10- Nonstructural Dry Storage Plan
Alternative 11- Alternate Site to Geneva State Park
Alternative 12- All-Weather Entrance with Dry Storage at Geneva State

Park

CriLtiue of First Iteration of Alternatives

A meeting was held with the Ohio Department of Natural Resources (ODNR) on
18 January 1979 (See Exhibit F-3 of Appendix F for minutes) to discuss the
conceptual alternatives that had been prepared (Alternatives I through 8) and
to obtain ODNR's views on which harbor alternatives were acceptable for
further study. Based on consideration of ODNR's position and because they
would not satisfy any of the projected recreational boating demand for

permanently-based craft in the area nor would they meet the planning objec-
tive for a harbor-of-refuge, the fair-weather harbors (Alternatives 5 and 6)
were eliminated from further consideration. Alternatives 7 and 8 were also

rejected because they would have a much higher cost than other alternative
all-weather plans. The nonstructural dry storage plan (Alternative 10) was
rejected since It would not meet the planning objective for a harbor-of-
refuge. This consideration is critical on Lake Erie because its shallow
depth and long fetch quicklv produce rough seas when subjected to sudden,
relatively moderate win', the west-southwest through east-northeast.
Alternative 11 was also rejt. because ODNR desires to further develop
Geneva State Park as a milti-use recreational facility to include small-boat
recreation and has no interest in purchasing additional lands in the area for
this purpose. Alternative 12 was rejected by ODNR in subsequent discussions

47

16



because of significant operations problems experienced at an existing dry-
storage facility elsewhere in the State. Since ODNR would not support
dry-storage, no further consideration was given to Alternative 12. Although
there were certain reservations regarding the viability of some of the
remaining alternatives, it was decided to further evaluate structural
Alternatives 1 through 4 and to carry forward the "Do-Nothing" alternative.

ASSESSMENT AND EVALUATION OF PRELIMINARY PLANS

General

The Initial evaluation of possih!e conceptual solutions indicated that
nonstructural measures would not meet the objective of providing safe oppor-
tuniLies for small-boat recreat'on in the study area. Similarly, a facility
that would provide a fair-weather harbor was unacceptable because it would
not meet the basic need for a refuge harbor for either locally based or tran-
sient craft in this relatively long reach of shoreline where few such facili-
ties exist. In view of the planning objectives, and a cursury evaluation of
accounts, and the related technical, economic, and socioeconomic criteria, an
all-weather artificial harbor Located onshore or onshore/offshore was con-
sidered to have the greatest promise for providing a solution to the
rec!reational boating need in the study area.

This paragraph provides a summary of the engineering design, economic eval-
uation and environmental assessment of the four preliminary alternative
structural plans that an Initial screening of a wide range of possible solu-
tions indicated had the greatest potential for meeting the planning objective
of providing all-weather small-boat facilities at Geneva State Park. These
four preliminary alternatives were:

Alternative Plan 1 - All-Weather Harbor at Cowles Creek (400 slips)
Alternative Plan 2 - All-Weather Offshore/Onshore Harbor (400 slips)
Alternative Plan 3 - All-Weather Wetland/Parking Lot Harbor (400 slips)
Alternative Plan 4 - All-Weather Wetland Harbor (400 slips)

In addition, the basis of comparison for the above structural plans was:

Alternative Plan 5 - No-Action (Do-Nothing) Plan

(Note-: The Stage 2 Report for this project provides additional details on
the eugIneertng and economic analyses associated with the four structural
ailtermiatives for which preliminary designs were prepared.)

Standard Features of Preliminary Plans

(1) Sand Bypass System - Predominent littoral drift at Geneva State Park
Is from west to east. To prevent starvation of the down-drift shoreline, a
6-inch Rand bypass pipe was placed beneath the entrance channel for all pre-
liminary alternative plans. Sand that Accretes to the west of the harbor
sl.ructor, would periodically he pumped to the east for down-drift
nour I (shment.
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(2) Entrance Channels - For Stage 2 design, the entrance channel for all

preliminary alternatives was 8 feet below Low Water Datum (LWD-568.6
iGLD-1955) and 100 feet wide. These dimensions were selected to provide safe
navigation for the projected fleet and to provide for two-way boat traffic at

the entrance. Protective works would be provided to limit the wave height in
the entrance channel to 3 feet for the design condition.

(3) Interior Channels - The interior access channels would be excavated
to the 6-foot depth (below Low Water Datum) and would be a minimum of 100

feet in width. Wave heights would he limited to 1 foot.

(4) Mooring Areas and Service Facilities - As previously stated, the
mooring areas were located to minimize costly rock excavation. For com-

parative cost estimating purposes, a standard depth of 6 feet below LWD was
used for all mooring areas although this depth may be conservative par-
ticularly for any portion of the mooring area restricted to small craft with
a static draft of less than 2 feet. In addition, using LWD as the reference
plane may be conservative since the mean level of Lake Erie is nearly 2 feet
above LWD and the monthly mean stage for the height of the boating season
varies between one-half foot and I foot above LWD 95 percent of the time.
However, because construction of the mooring area is a non-Federal respon-
sibility and its cost is not included in the economic evaluation of the
project, further refinement of the depth of the mooring basin was not
required.

Sideslopes of IV:311 were used at the periphery of the mooring areas, where
practical, to attenuate wave reflection and surging. Sideslopes would be
riprapped, where necessary, to prevent erosion and sloughing of the banks and
to further dissipate internal wave energy.

A public dock with appurtenant public service facilities such as fuel and
pump-out stations, available to all on an equal basis, was incorporated into
each alternative plan.

Although the costs for the marina and appurtenant features of the marina are
considered to be self-liquidating and, therefore, are not included in the
evaluation of economic efficiency of the project, preliminary estimates of
quantities and costs were prepared and are presented herein. These costs
were nised by the sponsoring agency in its decision on plan selection.

Pertinent engineering, economic, environmental, and related data for each
preliminary alternative plan follows.
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Alternative Plan I - Cowles Creek

(1) Description of Plan I - Plan I would provide an all-weather harbor
with a 400-slip capacity located inland near the mouth of Cowles Creek. In
selecting Cowles Creek, the concept was to locate the marina outside of the
wetland area. The Cowles Creek area provides the only apparent location in
the park of sufficient size to accommodate a 400-boat marina without
excessive rock and/or earth excavation. The layout and project features for
Plan I are shown on Plate 12 of Appendix H.

The harbor entrance would be located immediately offshore from Cowles Creek
to take advantage of the rock trough, thus, minimizing the amount of rock
excavation. The entrance would be protected by a modified arrowhead rubble-
monod breakwater system. Both arms of the arrowhead would be shore-connected
to prevent shoaling of the navigation channel, to prevent adverse wave con-
ditions In the harbor, and to provide access for fishing from the west
breakwater. A short interior breakwater would be required to further reduce
the transmitted wave into the mooring area to 1 foot. In addition, a 6-inch
sand bypass pipe would he placed between the arms of the arrowhead to prevent
starvation of the down-drift shoreline. Design computations for these
features of Plan 1 are presented in Appendix B of the Stage 2 Report.

The location of the marina facilities were selected to minimize rock
excavation. Consequently, a 2.5-acre site at the mouth of Cowles Creek, with
a capacity for 100 slips and a 7.4-acre site in the existing parking lot
(300 -slip capacity), were IdentLfied for the mooring basins. The interior
channel to the mooring basins would be 100 feet wide to the west and 130 feet
wide to the east because of probable heavy traffic from the north and south
h;osllns and the launclilng ramps. A vertical reinforced concrete wall would be
constructed along the north and west limits of the interior channel to mini-
mize loss of land In the vicinity of the existing bathhouse and to provide
dockage for craft being serviced. An existing footbridge near the outlet of
Cowles Creek would be relocated to the south to provide access between

Beaches A and B.

An 8-foot deep sediment trap with a capacity of 1,500 to 2,000 cubic yards
would be exc;ivated in Cowles Creek immediately upstream of the northerly
mooring area. The purpose of this trap would be to collect Cowles Creek
sediment, thereby reducing maintenance dredging within the interior channel
and mooring basin.

(2) Cost Estimate for Plan I - The detailed cost estimate for Plan I is

presented In Table C2 of Appendix C. The breakdown of the cost for lands and
(lamages is shown in Table Ci of Appendix C, and the annual charges are sum-
marized in Table C7.

rables 0 and 7, following, smmarize the estimated project costs and annual
charge, and provide a breakdown of the Federal and non-Federal share of these
coqts for Plan 1. From these ta;bulat-tons, It is seen that the total project
cost Is "5,516,000 (Tahle 6), the total investment cost, including interest
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TabLe 6 - Estimate of Total Project Cost for Alternative Plao I
and Federal and Non-Federal Share (October 1980 Price Levels)

Item Amount Total
: 9 $

TOTAl, PROJECT COSTS:

1. Relocations . 14,000.
1 /

2. Channels : 1,750,000
1. Breakwaters : 1,684,000

4. Recreational Facilities 119,0002/

5. Aide to Navigation 28,000o /
6. Lands and Damages : 628,000

7. Footbridge and Sidewalk : 140,0O3i/

8. Engineering and Design : 845,000
4
/

9. Supervision and
Administration : 308000

Total Project Cost : : 5,516,000-5/

FEDERAL SHARE:

50 Percent of Items 1, 2,

3, 4, 8, and 9 : 2,360,000

Aids to Navigation (U. S.

Coast Guard) : 28,0

Total Federal Share of
Project Cost : 2,388,0005/

NON-FEDERAL SHARE:

Cash Contribution (50
Percent of Item. 1, 2,

3, 4, 8, and 9) 2,360,000
Lando and Damages . 628,000

Footbridge and Sidewalks : 140000

Total Nor-Federel Share

of Projecr Coot : 3,128,0005/ 6/

Source: Stage 2 Report, updated to October 1980 price levels.

I/ For removing an exJiting footbridge across Cowles Creek.

2/ T) provide walkway and handrail on west breakwater .or breakwater fishing.

3/ Coat litcludus neceRasary Engineering and Design and Supervision and
AdmJnatration.

4/ Includes $124,000 for hydraulic model study.

5/ Cost PatLmare does not include costs for mitigation of adverse environmen-

tel Impacts that may he required for Plan 1. Costs for mitigation will be
included In Stage 3, As appropriate.

6/ Does not include costs for self-liquidating features of the project, such
as dredging of mooring areas and construction of docks, launching ramps

and public service facilities. The estimated non-Federal cost for these

self-liquidating features is $4,800,000 (October 1980 price levels).
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Table 7 - Estimated Investment Cost and Annual Charges for
Alternative Plan t (October 1980 Price Levels)I/

Item : Navijatton Recreation Total
S $ : $

TOTAL INVESTMENT FOR
THE PROJECT:

Total Project Cost,

Excluding Lands 4,769,000 : 119,000 : 4,888,000

Interest During
Construction 351,700 : 8,800 : 360,500

Lands and Damages 62800 - 628,000

Total Investment,
Including Lands : 5,748,700 : 127,800 5.876,500

ANNUAL CHARGES FOR
THE PROJECT:

Interest : 424,000 9,400 433,400
Amortization : 12,400 300 12.700
Maintenance : 45,500 5,800 : 51300

Total Annual Charges 481,900 15,500 497,400

FEDERAL SHARE:
Total Investment Cost

Total Project Cost 2,328,500 59,500 2,388,000
Interest During
Construction 171,700 : 4,400 10076

Total Investment : 2,500,200 63,900 : 2,564,100

Annual Charges

Interest 184,400 4,700 189,100
Amortization 5.300 : 200 : 5,500
Maintenance 451500-2/ : 45,500

Total Annual Charges 235,200 4,900 : 240,100

NON-FEDERAL SHARE:
Total Investment Coat,

Including Lands

Total Project Coat,
Excluding Lands 2,440,500 59,500 2,500,000

Interest During
Construction 180,000 4,400 : 184,400

Lands and Damage@ : : 628,000

Total Investment,
Including Lands 3,248,50Q/2 63,900 : 3,312,400

AnnulChr s ::

Interest 239,600 4,700 244,300
Amortization 7,0 : 100 : 7,200
Maintenance : 5800.: 5.800

Total Annual Charges 246,100 : 10.600 257,300

Source: Stags 2 Report updated to October 1980 price level. and 7-3/8 per-
cent interest rate.

k/ 7-3/8 percent interest rate, 50-year life (i - .07375, amort. - .00216).
Does not include cost for mitigation of environmental impacts.

2/ 100 percent Federal for general navigation.
f/ Excludes $4.8 million for edLf-liquidating costs.
Z/ 100 percent non-Federal.
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during construction is $5,876,500 (Table 7), and total annual charges are
$497,400. Table 7 also includes cost allocation by project purpose.

(3) Economic Evaluation of Plan I - The detailed discussion of the pro-
jected Stage 2 recreational boating demand, fleet mix, and recreational
boating benefits for Geneva State Park is presented in the Stage 2 Report for
this project and is not repeated herein. In addition, paragraphs D32 through
D34 of the Stage 2 Report provided an introductory discussion of breakwater
fishing potential at Geneva State Park. The Columbus, OH, office of the
U. S. Fish and Wildlife Service was requested to evaluate the breakwater
fishing benefits for the proposed project. However, the results of this
evaluation were not available at the conclusion of Stage 2 planning and thus,
breakwater fishing benefits were not included in the economic evaluation of
preliminary plans during Stage 2.

Since ODNR, the local sponsor, preferred a facility with 400 berths at Geneva

State Park during Stage 2 planning (subsequently reduced to 360 berths during
Stage 3 planning), the economic evaluation for all preliminary alternatives
was based on a 400-boat marina. From Table D30 of the Stage 2 Report, the
average annual direct navigation benefits for all four alternative plans was
$553,900 (May 1979 price levels). Using $10,000 average annual harbor-of-
refuge benefits, the total average annual navigation benefits for the four
preliminary alternative plans was $563,900. Updating these benefits to
October 1980 price levels by the entertainment component of the consumer
price index, the total average annual navigation benefits for the four pre-
liminary alternative plans is $636,200 (see Appendix D, paragraph D27 of this
report).

Table 8, following, Humm.triz(.3 the annual charges, annual benefits, net
benefits, and benefit-to-cost ratio for Plan 1. Net navigation benefits are
$154,300 and the benefitcost ratio for navigation is 1.32. Even with the
recreational fishing benefits excluded, the B/C ratio remains favorable at
1.28.

(4) Environmental Features/Assessment of Plan I - Creation of a small-

boat harbor at this site would disturb or alter the water circulation pat-
terns of Cowles Creek and the lake shoreline environment at
Geneva-on-the-Lake, OH. The accretion and erosion mechanisms in the imme-
diate vicinity would be altered, although this may not be a significant
problem If a sand bypass system is utilized to nourish downdrift-starved
areas. Sand accreted (or placed, If a bypass system is used) could be held
more effectively at Beach A (north of the bathhouse and west of Cowles
Creek.)

A boat harbor at this location would sever the beach east of Cowles Creek
(Beach B) from the existing hathhouse. The existing footbridge, just south
of the mouth of Cowles Creek would he removed and a new walkway and
footbridge would have to be constructed upstream to provide access to the
bathhouse. This would require greater walking distance to the bathhouse for
those people using the beach east of Cowles Creek and the surrounding
parkland. This walkway would cross a road leading to the boat launch ramps,
creating a potentially dangerous situation. The greater walking distance
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Table 8 - Summary of Benefits and Costs for Plan I

: Recreational Total

: Navigation : Fishing _ Projec_
: $ : $ : $

Average Annual Benefit 636,200 :Not Available-I: 636,200- /

Average Annual Cost
2/ :

Federal : 235,200 4,900 240,100
Non-Federal : 246700 10,600 257,300
Total : 481,900 15,500 497,400

Net Benefits 154,300 Unavailable 138,800L.

Benefit/Cost Ratio 1.32 Unavailable 1.281/

Source: Stage 2 Report updated to October 1980 price levels and 7-3/8
percent interest rate.

I/ Excludes recreational breakwater fishing benefits which were not deter-
mined during Stage 2 planning.

2/ Does not include costs for mitigation of adverse environmental impacts
which may, or may not, be required for Plan 1.
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also would, undoubtedly, be an inconvenience to many people utilizing the
park facilities. Not only would the boat harbor sever the beach from the
existing bathhouse, it would also locate boating activity between Beach A and

Beach B creating a potential hazard to bathers. Approximately one-half of
the parking lot would also be destroyed, thus, this alternative would con-
siderably disrupt existing park facilities.

Water quality in the vicinity of Beach B could be adversely affected by
degraded water from the boat harbor. Oil, gas, and sewage spills are likely
to occur in the harbor, resulting in impaired water quality to beach users.
Depending on the circulation patterns in the areas during summer Months, this
could be a potential health hazard.

The aquatic ecosystem of Cowles Creek would also be adversely affected by
implementation of such a project. However, the importance of Cowles Creek as
a habita..t for fish spawning, waterfowl, and shorebirds was not known at the
conclusion of Stage 2 planning.

This alternative would require that t section of shoreline approximately 500

feet in length he committed for the development of this project. Substantial
amounts of offshore aquatic habitat would be lost upon implementation of this
alternative. A total of about 2.9 acres would be disturbed by dredging and
construction of rubblemound breakwaters. The surface area of the offshore
rock revetment structures would provide approximately 0.6 acre of
colonizable benthic habitat, however, as well as increased fishing access.
The approximately 10.3 acres of terrestrial area excavated to produce mooring

facilities would create aquatic habitat. Wetland, with palustrine persistent
emergent vegetation, approximately 0.9 acre, would be lost by construction

of this alternative. An additional 24 acres of wetland would be vulnerable
to secondary impacts resulting from increased boat traffic. The loss of
wetland at Geneva-on-the-Lake could markedly decrease the fish and wildlife
value of the area. The irreversible alteration of the aesthetic charac-
teristics of the shoreline and the irretrievable commitment of materials,
labor, and machinery to the construction and maintenance of the project area
were also considered to be significant commitments of resources. (Note:
Subsequent to completion of Stage 2 planning, the areas of Geneva State Park
classified as wetland habitat were revised based on the USF&WL Service's
Four-Season Study. Revisions included redefining the boundries of the
wetland areas and excluding the ponds from being classified as wetland areas.
These redefined wetland areas (see Plate 9 in Appendix H) were used in quan-

tifying the loss of wetland habitat due to implementation of plans carried
forward into Stage 3 planning. However, because these changes would not
affect the recommendations made at the conclusion of Stage 2, the Stage 2
environmental assessments for preliminary Plans 1 through 4 were not

revised.)

A 400-slip smalL-boat harbor In the park at Geneva-on-the-Lake would help to

satisfy demand for such faciLities in the area, as well as help to increase

utilization of the park and its existing facilities.

In general, this alternative would position the harbor entrance in a north-

northeast direction to allow sufficient depth for boaters to gain entry into
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the harbor. This could pose a navigation problem to many boaters trying to
enter the harbor during storms and other inclement weather conditions. As
recreational craft position to enter the harbor, wind-generated waves from
the northwest and southeast would strike boats broadside causing navigation
difficulties. This problem could be very serious during sudden storm activ-
Ity as boaters seek to gain entrance into the harbor. Winds from this
direction occur with a greater frequency than any other direction. Boaters
would also be required to turn immediately after entering the entrance chan-
nel which would present difficulties to sailboaters. Relocating the entrance
channel would require extensive rock excavation and an increase in breakwater
length which would greatly Incrtase the cost of this alternative.

(5) Mitigation Need: for Plan I - The need for mitigation of adverse
environunontal impacts was not established in Stage 2 and, therefore, specific
mitigation plans were not identified for any of the preliminary alternative
plans. Suitable mItigation measures were formulated, however, for plans
developed in detail in Stage 3.

(6) Implementation of Plan I - Of the fou: structural preliminary alter-
natives presented herein, Plan I was preferred by the U. S. Fish and Wildlife
Service. Although it had a favorable B/C ratio and appeared to be the most
compatible with the existing environmental setting, Plan I would seriously
affect other recreational activities Ln the view of ODNR because it severs
convenient access between Beaches A and B and isolates the bathhouse. Plan I
was strongly opposed by ODNR, thus, having little chance for implementation.

56
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of the offshore mooring bas I w,,,iId te r, qu rtd t . provide the 6-foot depth
used in this study. The west hr,tkwart r would not be shore-connected to per-
mit circulation through the moot tug. are,. A short sandtrap breakwater would
be constructed to minimiue tr.moprt ot littoral material Into the mooring
area and navigation chani l. t l t.ik, t)r a 6-Inch sand bypass pipe would
be located near this trap. s es t )r I ishi lg from the west breakwater would
be provided by a footbridge. The sh)reline within the offshore mooring area
would be shaped and riprupped to prevent erosion from wave action created by
recreational craft. For plan,i n purpo,.s, It was assumed that the public
dock would be located ot shore I: an area relat ively convenient to the navi-
gation channel. The east breakwater would be 600 feet long and shore-
connected to provide needod wave protection and access for breakwater
fishing. In addition, a 6-inch sand bypass pipe would be placed between the
east and west breakwaters to prevent starvation of the down-drift shoreline.

Because the offshore berthing area would be a considerable distance from the
existing parking lot (about 3,000 feet by a rather circuitous route around
the wetlands), it appeared tlit additional parking facilities in closer
proximtty to the offshore are4i would he required to realize the full
recreational navigation btniefits for Plan 2. One possible solution would be
to provide a parking area iear the west breakwater. This matter was
discussed with ODNR and would have been resolved In Stage 3 if Plan 2 was
selected for further, more detailed study.

The Interior channel, which would provide access to the onshore mooring area,
was located to limit encroachment into the wetlands and existing parking
area. The westerly side would he riprapped to prevent erosion from wash
created by passing craft. An L-shaped mooring area of about 2.5 acres would
provide berthage for 100 boats. As with Plan 1, a vertical concrete wall was
used to prevent encroachment Into the parking area. Launching ramps at the
southerly limit of the project would be convenient to the existing parking

aren.

(2) Cost Estimate for Plan 2 - Table C3 of Appendix C is the detailed
cost estimate for Plan 2. Table 9, following, summarizes the project costs
and shows the apportionment of costs to project interests. The breakdown of
annual charges by project purpose is presented in Table 10. The project cost
for Plan 2 is $5,054,000 (Table 9); the total investment cost, including
Interest during construction, Is $5,412,100 (Table 10); and the annual
charges, Including maintenanco, are $462,300.
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rahl, ) - Estinate of Total Project Cost for Alternative Plan 2
(October 1980 Price Levels)

item : Amount Total
:$ : $

rt)TAL PROIECT COSTS:

1. Chanrl : 1,065,000
2. Breakwaters . 2,319, 000
3. Recreational Fac titles : 257 ,0001/
4. Aids to Navigat ion 56,0002/ :
3 . I..ands :uI l)amnages : 198,000
6. ngnihtering and Desigon 846,000/ :
7. Supervision and

Admnltrat loit 313P000 :

Total Project Cost 5,054,0004/

FEDERAL ShARE:

50 Percent of Ltems 1, 2,

3, 6, and 7 : 2,400,000

Aids to Navigation ( U. S. :
Coast Guard) : 56000

Total Federal Share of
Pro Iect Costs 2,456,000 4 /

NON-FI'EI)RAL SIIARF:

Cash Cont ribut Ion (50
Percent of Items I, 2,
3, 6, and 7 : 2,400,000

Lands 'Ind I)amages : 198,000

Total Non-Federal Share
of Project Costs . 2,598,000-/ 5--

Snurc-': Stage 2 Report updated to October 1980 prlce levels.

1/ Footbridge, walkways, and handrails for breakwater fishing.

2/ Cost Includes necessary K&) and S&A.

3/ Ineltides $124,000. or hydraulic model study.

4/ I)oe, not Include costs for mit.igation of adverse environmental impacts
that inay be required for Plan 2. Costs for mitigation, if required, will
he Inclutded In Stage 3, as appropriate.

5/ D)oeo not inc ltide non-Federal cost for self-liquidating features of the

pro ect which is estimated at $4.14 million (October 1980 price levels.)
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T1,, J ."d~ !Itt' -ost and Anflua ICLr~cs tar
Alternd tIve P la - yt ober 1980 Price Lev Is)

_Nav i PaEton Recre.ation To talI

TOTAL INVWrES T FOR
TUIE tRVJLCT:

Total Project ,,st
Exc luding '.mi 4,S99,000 257,000 4,856,000

Interest During
Constrct rin 139,1,0 :9,000 358, if'

Lands and Damages 1 : - 198 O

Total Iavest.,ent,

Including Lands S,136,100 276,000 5,412,130

ANNUAL. CHARGES FOR
THE PROJECT:

Interest 378,800 20,400 399,200
Amortization 11,100 600 11,700

mitnne41,900 9,500 51,400Maintenance :- . O l/O

Total Annual Charges 431,800 1 30,500 462,300

iEVERP.L S11ARE: :
Total Investment Cost

Total Project Cost 2,327,500 128,500 2,456,000
Interest During

Construction 1 9 450 181,1

Total Investment 2,499,100 138,000 2,637,100

Annual Charges

Interest 184,300 10,200 194,500

Amortization 5,400 300 5,700
Maintenance 41 9002/ - :

Total Annual Charges 231,600 : 10,500 242,100

NON-FEDEAl, SHARE: t
Total Investment Cost, :

Including Lands

Total Project Cost, %

Excluding Lands 2,271,51 126,500 : 2,400,000

Interesr During

ConstructIon 167,500 9,500 : 177,000

Lands and Damages j8 1 01 : - 9,0

TonA1 Inveotment, I

Including Lands 2,637,0001/ : 138,000 2,775,000

Anaul Charges i I

Interest 094,500 : 10,200 : 204,700

AmortisAiLon 5,700 300 6,000

Hatntenance 1 _50(.L/ 9500

Total Annual Charges 200,200 20,000 220,200

so'rcce: Stage 2iReport updated to October 1980 price levels and

percent interest rate.

1/ 7-1/8 percent interest rate, 50-year life (i - .07375, sart. - .00216).
0Do not include cost for mitigation of environmental impacts.

2/ 10() percent Fedoral for Reneral navigation.

"T/ I ,,lode r,4.14 million for ielf-ltquldating cosa.

iI v, r..en non- Ideral,
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(3) Rconomlc Evaluation ot Plan 2 - As for Plan I previously discussed,
the tot a I vrage nnnoal navigal lon benefits for Plan 2 are $636,200 (October
1980 prIce level s) for the proposed 4',)-sl [p faci Itty. A summary of annual
charges, annual benefits, net henefits, and benefit-to-cost ratio by project
purpose Is presented in Table 11, below. Net benefits for recreational navi-
gaitton are $204,400 and the B/C ratio is 1.47. The net benefits for the
total project, excluding undetelmined fishing benefits, would be $173,900,
and the B/C ratio Is 1.38.

Table i1 - Summary of Benefits and Costs for Plan 2

Recreational Total
: Navigt Ion: F ishing Project

Average Annual Benefit 636,200 :Not Availablel /  636,2001 /

Average Annual Cost 2/

Federal . 231,600 10,500 242,100
Non-Federal 200,200 20,000 220,200
Total . 431,800 30,500 462,300./

Net Benefits 204,400 Unavailable 173,900

Benef it/Cost Ratio 1.47 Unavailable 1.381/

Soor'e-: Stage 2 Report updated to October 1980 price levels and 7-3/8 per-
cont intere-; rate'.

1/ ExcI,1id; recrc.ldonal bre;kwater fishing benefits which were not deter-
inined cloring Stage' 2 pl 1ain,.

2/ Does not include costs for mitigation of adverse environmental impacts
wh[,h may, or inay not, he required for Plan 2.

(4) Evironiental Features/Assessment of Plan 2 - Construction of a
small-boat harbor at this site would place the facility in a sheltered posi-
tion with respect to storm and wave activity. The accretion and erosion
,-chanisms in the immediate vicinity would be altered, however, a sand bypass
system would be utilized to nourish downdrift-starved areas. Approximately
2.6 acre; of wetland would he Irreversibly lost, however, the U. S. Fish and
WIldlife Service had indicated that mitigation would likely be feasible.

Creation of a small-craft facility at this location could alter the water
leve[s and current patterns in the wetland area. The vegetation charac-
teristic, of the wetland would probably be altered or changed at a greater
rate than natural successional processes would allow for. These changes
could alter e~ist ing habitat types and influence the diversity of animals
presently ntitzing the area. Additionally, the proximity of the harbor may
preclude use of le in.irfli by those waterfowl that are least tolerant of
d lstirhance.
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This alternative would require that a section of shoreline approximately
1,200 feet in length be committed for the development of this project.
Approximately 16 acres of offshore aquatic habitat would be disturbed by
dredging and construction of rubblemound breakwaters. The surface area of
the offshore rock revetment structures would provide approximately 1.2 acres
of colonizable benthic habitat, however, as well as increased fishing access.
The approximately 5.3 acres of terrestrial area excavated to produce mooring
facilities would create aquatic habitat. Approximately 2.6 acres of wetland
would be lost by construction of this alternative. The irreversible altera-
tion of the aesthetic characteristics of the shoreline and the irretrievable
commitment of materials, labor, and machinery to the construction and main-
tenance of the project area were also considered to be significant commit-
ments of resources.

The loss of approximately 2.6 acres of wetlands is undoubtedly the major
irreversible loss associated with this alternative. In addition, about 22.4
acres of wetland would receive direct disturbance by the noise, dust, and
water craft emissions charactioristic of most boat harbors.

Under this alternative, all existing park facilities, beaches, and parking
areas would remain intact. A 400-slip small-boat harbor in the park at
Geneva-on-the-Lake would help to satisfy demand for such facilities in the
area, as well as help to increase utilization of the park and its existing
facilities.

(5) Mitigatlon Needs for Plar, 2 - The need for mitigation of adverse
environmental impacts was not established during Stage 2 and, therefore, spe-
cific mitigation plans were not identified for any of the preliminary alter-
native plans. Mitigative measures would have been investigated in Stage 3 if
Plan 2 was selected for additional detailed study.

(6) Implementation of Plan 2 - Plan 2 was economically justified and
appeared to be environmentally viable. It was one of the two alternative
plans recommended for further consideration by the U. S. Fish and Wildlife
Service. Although ODNR did not identify Plan 2 for further consideration,
the Buffalo District considered Lt to be a reasonable compromise between the
environmental and functional con(erns at Geneva State Park. It was,
therefore, concluded that Plan 2 was probably implementable and should be
considered further in Stage 3 of this Phase I study.
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Alternative Plan 3 - Wetland/Parkin8 Lot_.Harbor

(1) Description of Plan 3 - Plan 3 would provide in onshore, all-weather
harbor with berthing for 400 boats on lands about equally distributed between
[le wetlands and parking lot. The proposed plan is shown on Plate 14 of
Appendix II.

The harbor entrance would be 1,jcat-d to take advantage of the existing rock
trough and would b,. protected by an arrowhead breakwater system. Because of
the trough, the br.akwaters would be relatively short, aggregating 1,050
feet. Both arms would be shore-connected, thus, providing access for break-
water fishing. Since the west breakwater would be remote from existing
parking and other park factlities, an access road to the breakwater and
nearby parking would be required to realize the full fishing benefit. This
aspect wan pursued in depth in Stage 3 since Plan 3 was selected for further
study. A sand bypass system would be incorporated into the project for down-
drift nourishment.

The entrance channel would he oriented in a south-southeasterly direction to
bypass the mouth of the intermittant stream with the objective of minimizing
the impact on the wetland area. A short, low jetty would be required on the
west side of the channel at the lake-land interface to provide a stable chan-
nel at this location, and to provent encroachment into the intermittant
stream a short distance to the west. The remainder of the connecting channel
would be riprapped to prevent erosion of the sideslopes from prop-wash. The
Interior channel would service a large basin of about 7.9 acres with berths
for 340 boats to the south, and a small mooring area of 1.4 acres with 60
herth:s to tht north. The perimjiter of the marina complex would be protected
by riprap and vertical concrete walls. The public dock would be located
south of the existing bathhouse and the launching ramps at the northeast
corner of the marina, convenient to existing parking.

(2) Cost Estimate for Plan 3 - The detailed cost estimate for Plan 3 is
presented In Table C-4 of Appendix C. Table 12, following, summarizes the

prelect -osts, including apportilonment of costs to project interests.
Allocal ion of costs to project purposes and annual charges are shown in Table
13. Principal costs for Plan 3 are for constructing the channels and
breakwaters, about equally distributed, and the total project cost, including
lands, Is $4,254,000 (Table 12.) The total investment cost including lands
and Interest during construction (2-year construction period) is $4,530,400,
and total annual charges are $382,800 (Table 13).

(3) Economic Evaluation of Plan 3 - As for Plans I and 2, the total
aver.lge annual navigation benefits for Plan 3 are $636,200. Recreational
breakwater fishin, benefits were not determined during Stage 2. Annual
ben.f.Its, annual charges, net benefits, and the benefit-to-cost ratio by

proe ,ct purpose are presented In Table 14. Net benefits for navigation are
ostimatsd at $267,400 and the benefit-to-coSt ratio is 1.73. Excluding
recreational breakwater fishing benefits, the net benefits and B/C ratio for
the total project are, $253,400 and 1.66, respectively. As with the other

plans, t he values stat ed do not include costs for mitigation of adverse
envi roiimenl al effects, which could b 'onsiderable for Plan 3.

62



Table 12 - Estimate of Total Project Cost for Alternative Plan 3
(October 1980 Price Levels)

Item Amount : Total
:$ :$

TOTAL PROJECT COSTS:

1. Channels 1,349,000
2. Breakwaters : 1,183,000
3. Recreational Facilities : I08,0001/
4. Aids to Navigation : 28,0002/
5. Lands and Damages : 506,000
6. Engineering and Design 835,000.1/

7. Supervision and
Administration 245,000

Total Project Cost : 4,254,0004/

FEDERAL SHARE:

50 Percent of Items 1, 2,
3, 6, and 7 : 1,860,000

Aids to Navigation ( U. S.
Coast Guard) : 28,000

Total Federal Share of
Project Costs 1,888,0004/

NON-FEDERAL SHARE:

Cash Contribution (50
Percent of Items 1, 2,
3, 6, and 7 : 1,860,000

Lands and Damages : 506,00

Total Non-Federal Sharv
of Project Costs : 2,366,0004/ 5/

Source: Stage 2 Report uipdated to October 1980 price levels.

1./ Walkwiiys and handrails for breakwater fishing.

2/ Cost includes necessary E&I) and S&A.

3/ Includes $124,000 for hydr.ittlIc model study.

4/ Does not include costa for mitigArtion of adverse environmental impacts
thnt may he required for Plan 3. Mitigation will be evaluated in Stage 3,
as appropriate.

5/ Does not include non-Fed.ril cost for self-liquidating features of the
project which is esttmat,'d at $4.78 million (October 1980 price levels.)
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Table 13 - Entimated Investment C0st Lod Annual Charges for
Alternative Plan 3 (October 1980 Price Levels).L/

Item Naviation _ Rec~ation Total

TOTAL INVESTMENT FOR

THE PROJECT:

Totai Project Cost,
Excluding L.ands 3,640,000 1OS,000 3,748,000

Interest During
Construction 268,400 : 8,000 : 276,400

Land* and Damages 60 : - 506,000

Totail Invetment,
Including Lands : 4,414,400 : 116,000 : 4,530,400

ANNUAL CIARGES FOR
THE PROJECT:

Interest 325,600 : 8,500 : 334.100
Amortization : 9,500 300 : 9,800
Maintenance 33 70 : 5,200 38,900

Total Annual Charges : 368,800 : 14,000 : 382,800

FEDERAL SHARE:
Total Investment Cost

Total Project Cost : 1,834,000 : 54,000 1,888,000
Interest During

Construction : 135200 : : 139200

Total Investment 1,969,200 : 58,000 : 2,027,200

Annual Charge:

Interest 145,200 4,300 149,500
Amortization 4,300 100 : 4,400
Maintenance 331700-/ : 33,700

Total Annual Charges 183.200 : 4,400 : 187,600

NON-FEDERAL SHARE:
Total investment Cost,

Including Landse

Total ProJOct Cost,
Excluding Lands : 1,806,000 : 54,000 : 1,860,000

Interest Dr ring
Construction 133,200 : 4,000 : 137,200

Lands and Damages : 50600 : - : 50600

Total Inveqtment, : :

Including Lando : 2,445,2003/ : 58,000 2,503,200

Annua l Cha re :

Interest 180,400 4,200 : 184,600

Amortization : ,200 : 200 : 5,400
Maintenance : : 5 2004

/  
5 200

Total Annual Charges : 185,600 : 9,600 195,200

Source: Stage 2 Report updated to October 1980 price levels and 7-3/8
percent Interest rate.

1/ 1-3/8 percant Interest rate, 50-year life (i - .07375, amort. - .00216).
Does nor inclde coat for mitigation of environmental impacts.

2/ 100 percent FederaL for general navigation.
/ xcludea $4.78 miLton for self-liquidating costs.
/ 100 percent non-Fedpral.

64



Tabl. 14 - Summary ol fien' its and Costs for Plan 3

* Recreational Total

:____,_t___ ton Fishin P roJct
* $

Average Annual Benefit. 636,200 :Not Available i /  636,2001/

Average Annual Cost
2 /

Federal 183,200 4,400 187,600

Non-Federal 185,600 9,600 195,200

Total 368,800 14,000 382,800 -/

Net Benefits 267,40n Unavailable 253,400

Benefit/Cost Ratio 1.73 Unavailable 1.66 i/

Source: Stage 2 Report updated to October 1980 price levels and 7-3/8

percent interest rate.

I/ Excludes recreational hre.tkwater fishing benefits which were not
determined during Stage 2 planning.

2/ Does not include costs for nitLigation of adverse environmental

Impacts which may, or may not, be required for Plan 3.

(4) Environmental Featiirts/Assessment of Plan 3 - Construction of a

small-boat harbor at this site would place the facility in a sheltered posi-

tion with respect to storm anmd wave activity. The accretion and erosion
mechanisms in the Immediate vicinity would be altered, however, a sand bypass
system would be utilized to nourish downdrift-starved areas. The plan would

require that a section of shoreline, approximately 800 feet in length, be
rommitted for the development of this project. In addition, approximately
2.6 acres of offshore aqualtic habitat would be disturbed by dredging and
construction of rubhlemotind breakwaters. The surface area of the offshore

rock revetment structures woiuld provide approximately 0.6 acre of coloni-
zabLe berithic habitat, however, as well as increased fishing access. The

approxImately 12.5 acres of terrestrial area excavated to produce mooring
facilities would create aquatic habitat. Approximately 5 acres of wetland

would be lost by construction of this alternative. The irreversible altera-

tinoi of aesthetic character<tics of the shoreline and the irretrievable com-

mftment of materials, labor, and machinery to the construction and
maintenance- of the project area were also considered to be significant com-

mttments of resources.

Approximately 5 acres of wetland would be irreversibly lost by implemen-

tation of this alternative. Development of this facility could cause further

degradation to the 20 remaining acres and associated habitat types as they

would receive direct disturbanc' by the noise, dust, and water craft

emtsslons characteristic ol most boat harbors. The impact of this alter-

native on the wetland area Is basically the same as Alternative 2.
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Although this alternative would destroy a portion of the parking lot
(approximately one-fourth) and would reduce access to the bathhouse, its
Impart would not be as severe as Alternative 1. Alternative 3 would not
interfere with access between Beach A and Beach B. A 400-slip small-boat
harbor in the park at Geneva-on-the-Lake would help to satisfy demand for
such facilities in the area as well as help to increase utilization of the
park and its existing facitlities.

(5) Mitigation Needs for Plan 3 - The need for mitigation of adverse
environmental impacts was not determined during Stage 2. However, since the
layout presented would displace about 5 acres of wetland, construction in
kind would undoubtedly be requirked. Since Plan 3 was selected for additional
detailed study at the conclusion of Stage 2, specific mitigative measures
were Investigated during Stage 3.

(6) :mplementation of Plan 3 - Based on 17 July 1979 correspondence from
ODNR (Exhibit E-13 of Appendix E), a modified Plan 3 was the apparent pref-
erence of that agency. In the accompanying drawings, ODNR showed a reduc-
tion In the desired harbor capacity from 400 slips to either 300 or 360
slips. This being the case, it was probable that the associated construction

could he oriented to reduce the amount of wetland displaced. Although the
U. S. Fish and Wildlife Service indicated opposition to Plan 3 (Exhibits E-11
and K-12 of Appendix E), it was the District's position that Plan 3 was a
reasonable compromise and probably could be implemented, particularly with
th ,nod I flcat:ion In capacity suggested by ODNR.
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Alternative Plan 4 - Wetlands flarbor

(1) Description of Plan 4 - Plan 4 would provide an onshore all-weather

harbor with berthing for 400 boats in the easterly portion of the wetlands
area adjacent to the existing parking lot. The proposed plan is shown on

Plate 15 of Appendix It.

The breakwaters and entrance channel would be similar to those for Plan 3
except that the orientation of these features would be shifted to provide a
more nearly north-south alignment to reduce the length of the west
breakwater. A short spending beach would be constructed to the east of the
entrance channel to prevent tratismittal of the attenuated design wave in the
eniratnce into the mooring area. A sand bypass system would be incorporated

Into the project for down-drIll nourishment.

The mooring area would aggregatu about 9.6 acres primarily in the wetlands.
The periphery would be prot.ected against erosion from prop-wash by riprap or
vertical concrete walls. The public service facilities and boat launching
ramps wotld be located at the cast end of the marina convenient to existing

parking.

(2) Cost Estimate for Plan 4 - The detailed cost estimate for Plan 4 is
presented in Table C-5 of Appondix C. Table 15, following, summarizes the

project costs, including apportionment to project interests. Annual charges,
allocated by project purposic, are shown in Table 16. The total project cost

for Plan 4 Is estimated at $3,443,000, the total investment $3,687,000, and
annual charges would be $316,800.
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Table 1) - Estimate of Total Project Cost for Alternative Plan 4
(October 1980 Price Levels)

Item . Amount Total

TOTAL PROJECT COSTS:

1. Chann.~ .~ 910,000
2. Brakwaters . 1,229,000
3. Recreational Facilities 93,0001/
14. Aids to Navigation 28,0001.!
5 . Lands and D~amage's . 135,000
6. Englneering and Design : 831,000.1/
7. Supervision and

Adminlatrat ion : 217,000

Total Project Cost .:3,443,000.i/

FEI)W:RAI SliARE:

51) Percenit of I ters 1 ,2

3, 6, and 7 . 1,640,000
Aids to Navigation (U. S.

Coast Guard) 2800

TotalI Federal Share of

Project Costs 1,668,0004/

NON -FEI)ERAI. SHARVI:

Cash Contribhut ion (50
'(rCkeot Of I tems I , 2,

3 , 6 , nod 7 1,640,000
(-11d( -11d IDamages . 135Y000

Tot.!l Not-Fedvr..il Shar o
of Pro,)vct Costs 1,775,000-.' /

Source: St7g. 2 ) Ror t update-d to Octobe r 18 rc ees

I / Wal kwatyi and handra I Is for breakwater Ifishing.

21/ Cosi hi Ic 1ides n etssary E&I) and S &A

3/ in tidc-q $124 ,0O() for hydriulic model study.

4/ Do.''. iot Incl i do cost s for miti gat ion of adverse environmental impacts
hat may be required for Plan 4. Mit igat ion will be evaluated in Stage 3,

'u to,.' 11ot inc I td. iion-Feder,ail cost for -4el f-I iqaidat tog features of the
1 ,rolert which I% esti'W1te-d it $4.31 million (October 1980 price levels.)
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I, -" tstl~ared Investment Cost and Annual Charges for
Alrr -,lv Plnn 4 (Octob r 1980 Price Levels)l

/

Iirn! : vi. 1,tton Recreation Total
: S : S : $

TOTAL INVI.SINIEN FOR
THL PROIECr:

Total Prul ct (o.t,
Excludiag Lands 3,215,000 : 93,000 : 3,306,000

Int,-rest During
Construction : 237,100 6,900 : 244,000

Lands and Damages 13,0 - ,135000

Total Investment ,
Including Lands, 3,587,.00 : 99,900 : 3,687,000

ANNUAL CHARCKS FOR
THE PROJIECt:

Interest 1 264,500 : 7,400 : 271,900
Amortiz.ation 7,800 : 200 : 8,000
Maintenance 32,400 4,500 36,900

Total Annual Charges : 304,700 : 12,100 316,800

FEDERAL SHARE:

Total Investment Cost

Total Project Coat 1,621,500 46,500 : 1,668,000
Interest During
Construction : 119,500 3,500 123 ,000

Total Inveatment : 1,741,000 50,000 : 1,791,000

Annual Charges

Interest : 128,400 : 3,700 : 132,100
Amortization : 3,800 : 100 : 3,900
Maintenance : 32,400 - : 32,400

Totnl Annual Charges : 164,600 : 3,800 : 168,400

NON- FEDERAL SHARE:
Total investment Cost,

inc ludfng_ Lands

Totil Project Cost,
I'x Ltd ng l.'nds 1,593,500 : 46,500 : 1,640,000

Intcert.t Djring:

Construction 117,600 : 3,400 : 121,000
land, and Damages : 13500 - : 135

TolIrrv-;tmear,
Including Lands : 1,846,100-/ 49,900 : 1,896,000

I r-rc. t : ,6 : 3,700 139,800

Am'rrltlt, n ,,00 . 100 : 4,100
Mint.,,,e:- : 4,500/ 4 500

Total Annual Charges 140,100 : 8,300 : 148,400

Sour(e. Stage 2 Report updated to October 1980 price levels and 7-3/8
percent interest rate.

1/ 7-3/8 percent Interest rate, 50-year life (1 - .07375, afort. - .00216).

Oni not Include coqt for ,nltitation of environmental impacts.
2/ 1l0) percent Ferleral for general navigaton.
'/ Exclideq ,4.37 million for melt-liquidating costs.

T/ 10I' per,,nt uon-FederAL.
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(3) 'conomic Evaluatton of Plan 4 - The total average annual navigation
benefits are $636,200 as previously discussed. Recreational breakwater
fishing benefits were not determined during Stage 2. From Table 17, below,
the net benefits for navigation are $331,500 and the benefit-to-cost ratio is
2.09 (excludes cost for mitigation which could be considerable for Plan 4.)

Tablo 17 - Summary of Benefits and Costs for Plan 4

Recreational Total
:-Navigation Fishing Pro0ect

$•

Average Aontial Re,,ef it 636,200 :Not. Avai lable /  636,200-1/

Average Ann,.;.' Cost.
2 /

Federal . 164,600 3,800 168,400
Non-Federal 140 100 8 300 148,400
Total . 304,700 12,100 316,800.'

Net Benefits 331,500 Unavailable 319,400

Benefit/Cost Ratio 2.09 Unavailable 2.011/

Source: Stage 2 Report updated to October 1980 price levels and 7-3/8

percent interest rate.

1/ Ex(cludes recreational breakwater fishing benefits which were not
determined during Stage 2 planning.

2/ Does not include costs for mitigation of adverse environmental
Impacts which may, or may not, be required for Plan 4.

(4) Environmental Features/Assessments ot Plan 4 - Construction of a
sma I-boar harbor at this site would place the facility in a sheltered posi-
tIon with respect to storm and wave activity. The accretion and erosion
mchanlsms in the Immediate viclnity would be altered, however, a sand bypass
syst,em woold be ut li zd to nourish downdrift-starved areas.

Alternalive 4 would directly destroy approximately 17.6 acres of wetland.
Indirec.t tmpacts to the remaining 7.4 acres would be more serious than those

.'i5;oclated with any of the other alternatives. The value of the entire
wet land would he destroyed by the disturbances of noise, dust, and water
craft emisslonsi characteristic of most boat harbors. Although this is the
least costly alte-rmiatlve, the amount that would have to be spent on wetland
mit Igatlon would he very high, therefore, possihly making this plan more
costly than any of the orther ;alternatives. Water levels in the swamp would
also he s+everely lowered. Additionally, the proximity of the harbor to the
1lirger b<)rrow pit and to the ;wamp would almost certainly reduce their use by
varloii e 4peclea of wildIl Ife.

lbhl.4 alte roat lvi would reqtrf, that a section of shorellne approximately 600
IeeI [n length he comm itted lor the. development of this project.
Approximately 3.9 acres of offsihore aquatic habitat would be disturbed by
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drt.dging and construction of rubbleound breakwaters. The surface area of
the offshore rock revetment structures would provide approximately 0.5 acre
of colonizable benthic habitat, however, as well as increased fishing access.
The approximately 12.2 acres of terrestrial area excavated to produce mooring
facilities would create aquatic habitat. The irreversible alteration of the
aesthetic characteristics of the shoreline and the Irretrievable comitment
of materials, labor, and inachtnery to the construction and maintenance of the
project area were also constdored to he significant commitments of resources.

This alternative leaves all existing park facilities, including beaches and
parking areas, intact. A 400-slip small-boat harbor in the park at
Geneva-on-the-Lake would help to satisfy demand for such facilities in the
area as well as help to incrt-iso utilization of the park and its existing
facilities.

(5) Mitigation Needs for Plan 4 - Plan 4 would directly destroy nearly 18
acres of wetland, and indirectly impact on the remaining 7 acres. As a
minimum, replacement in kind by man-made construction would be required.
The need for other mitigation of adverse environmental impacts was not known
at the conclusion of Stage 2 planning and was not considered further since
Plan 4 was subsequently eliminated from further consideration at the conclu-
sion of Stage 2.

(6) Implementation of Plan 4 - Plan 4 was opposed by the U. S. Fish and
Wildlife Service. In addition, the Buffalo District concluded that since
there were practical alternat ives to Plan 4 which would occupy most of the
wetland, Plan 4 was not a viable plan and should not be implemented.
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Alternative Plan 5 - No-Action

The "no-action" or "do-nothing" plan represents the base condition for
evaluation of the four structural plans previously described. This option,
although not favored by local project sponsors and the recreational boating
community, avoids both the monetary investments and potential adverse impacts
associated with structural improvements. The plan would not meet any of the
needs of boaters or recreational fishermen in the area. It would not provide
a harbor-of-refuge for pleasure craft along a relatively long, unprotected
reach of Lake Erie shoreline that presently has no such facilities. Problems
stated earlier in this report would remain unchanged. The "no-action" plan
wotild not meet the planning ohiective to provide a safe, all-weather small-
boat facility In the study arcia. However, Plan 5 would, at least
temporarily, assure the preservation of the wetland area that would be dis-
turbed or destroyed by constructLon of a small-boat harbor at Geneva State
Park.

COMPARISON OF PREILIMINARY PLANS

A summary matrix of the comparative costs, benefits, and economic efficiency
for each of the five preliminary alternative plans considered during Stage 2
is presented in Table 18, below. This is followed by Table 19 that provides
an ahhreviated "summary of effects" for the five plans based on information
available at the conclusion of Stage 2 planning.
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Trade-Oif Analysis

Four of the five prelimlnary plans considered for in-depth Stage 2 study were
structtural plans that would provide an all-weather harbor with berthing for
400 boats and comparable launching facilities for trailer-drawn boats. Each
of these structural alternatives would also provide breakwater fishing
opportunities. The fifth alternative was the "no-action," or do-nothing
alternative which would enhance neither recreational boating or fishing
oppor tonities in the projic t irea.

(1) Trade-off Analysis of "No-Action" vs. Structural Alternatives - As

previously stated, the no-action plan would not meet any of the regional and

local demand for recreatitonal boating and land-based fishing. It would

require no monetary investment, precludie the potential for conflict with
other park activities and facilities such as swimming beaches and the
hathhotise, and eliminate the probable need for mitigation of adverse environ-

mental Impacts and project-induced shoreline erosion. The trade-offs for the
four structural alternatives would be the converse of those for the no-action

alternative.

(2) Trade-Offs for the Four Structural Alternatives - Each of the four

structural alternatives would provide an all-weather harbor for 400 boats,

comparable boat-launching and service facilities, and a harbor-of-refuge for

transient craft. The space available for breakwater fishing varies for the

four alteriatives dependent upon location and configuration of the

breakwaters. The available lengths vary from a minimum of 550 feet for Plan

I ; 570 feet for Plaii 4; 740 fel for Plan 3; to a maximum of 1,660 feet for

Plan 2.

in devising the four strictural plans, primary considerations were project
costs, potential adverse enviromimental impacts and adverse effects on

existing and proposed park facilities. From Table i9, preceeding, the

apparent least costly alteruatlve was Plan 4 at $3.69 million and the most

costly was Plan I at $5.89 million. However, if mitigation of adverse

eovironmental impacts is requifred, it is probable that the total project
i nvestineot cost for all fouir ilternatives would be comparable. The self-

liqnldoiti;ng costs that would be borne by non-Federal Interests would vary
from a minimutm of $4.14 mil]lon for Plan 2 to a maximum of $4.8 million for

Plan I (see Table 18). Costs for additional parking required (Plan 2) are

not inciuded. In summary, and in the absence of a determination regarding

initigal lon, It was speculated at the conclusion of Stage 2 that Plan I would
he the(, most costly but least. envtroumentally damaging alternative, and Plan 4

the least costly but most environnentally damaging alternative. Plans 2 and
3 would fall somewhere In between when comparing the economic/environmental

t rado-offs.

WI tit regard to soc Ia I t rade-of i, , P lan I woul d sever convenient access
het wev.l Beaches A and R while the other alternatives would preserve the

Intl egrIty of th Is park feat ort.. All plans would present an inconvenience to

I he visIt or destring to strol I along the shorel I ne in the park.
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Rationale for Plans Eliminated from Further Detailed Study (Plans 1 and 4)

Based on the District's consideration of the favorable and adverse aspects of
the four structural plans studied in Stage 2, formal and informal discussions
and written communications with the Ohio Department of Natural Resources and
the U.S. Fish and Wildlife Service, and the requirements set forth in the
National Environmental Policy Act and Executive Order 11990, the Buffalo
District concluded that Alternative Plans 1 and 4 should be eliminated from
further consideration as viable solutions for meeting the recreational
boating and shore-based fishing needs in the project area. However, as a
result of coordination of the Stage 2 Report (July 1979) with North Central
Division and Office, Chief of Engineers, it was concluded that it would be
appropriate to still carry Alternative Plans 1 and 4 forward into Stage 3
planning. These alternative plans would then be used as a basis for
evaluating and assessing the effectiveness of the structural plans that
warranted further detailed sttudy (Alternative Plans 2 and 3) when addressing
the functional and environmental concerns at Geneva State Park. In addition,
for Plans I and 4 it was also concluded that no additional study, such as
formulating mitigation plans, refining the alternatives based on input pro-
vided by local boaters, etc., would be required in Stage 3 planning with the
exception of updating the cost estimate by price levels. Therefore, although
Alternative Plans 1 and 4 were eliminated from further consideration as
"Candidate Selected Plans" for meeting the recreational boating and shore-
based fishing needs in the pro lect area, they were still carried forward into
Stage 3 planning and were usel as the basis for evaluating and assessing the
effectiveness of the structural plans that warranted further detailed study
in addressing the functional ,iid environmental concerns at Geneva State Park.

The rationale for eliminating Plans 1 and 4 from further consideration other
than for comparative purposes with Plans 2 and 3 follows.

(I) Alternative Plan i (Cowles Creek Harbor) - The primary consideration
In eliminating Plan 1 was the position stated by the Ohio Department of
Natural Resources (ODNR) at the 29 May 1979 workshop (see paragraphs 15 and
16 of Exhibit F-4 in Appendix F) that they opposed this plan because it iso-
lated the bathhouse and split their beaches. Although ODNR requested that
their official position on all of the structural alternatives be deferred
until they had an opportunity to study the plans in depth, it was apparent
that they would not accept Plan I because of the adverse impact on other park
facilities and uses. The Buffalo District recognized that the U.S. Fish and
Wildlife Service preferred Plan I for several reasons and recommended that it
be considered further (see Exhiblits E-11 and E-12 of Appendix E). However,
this plan was not considered viable because it was opposed by the local spon-
sor and therefore was not considered further.

(2) Alternative Plan 4 (Wetlands Harbor) - Plan 4 would destroy or
disturb a major portion of the wetlands in the project area. Although this
loss probably could be mitlgatd - at great expense - by artificially
creating a wetland el-ewhere, r-xecutive Order 11990 dated 24 May 1977, prohi-
bits Federal participation In projects which destroy wetlands if a practical
alternative to such construction exists. Buffalo District concluded that, as

79



a minimum, Alternative Plan 2 was a practical alternative to Plan 4.
Theretore, Plan 4 was eliminated from further consideration.

Rationale for Plans Warrantin _Further__Detailed Study as Candidates for the
Selected Plan _(Plans 2, a3.,. and 5)

(1) Alternative Plan 2 (Offshore/Onshore Harbor) - The U.S. Fish and
Wildlife Service, by letter dated 2 .uly 1979 (Exhibit E-11), recommended

that Plan 2 be given serious consideration as a practical design subject to
future refinement. The opportunity for breakwater fishing would be two to
three times greater for Plan 2 than for the other plans because of the
greater breakwater length. Plan 2 also maintained the integrity of the other
park features and uses and was economically viable with a B/C Ratio of 1.38.
For these reasons it was concluded that Plan 2 should be considered further.

(2) Alterniative Plan 3 (Wetland/Parking Lot Harbor) - Plan 3 was con-
sidered to be a compromise between the environmental and functional concerns
at Geneva State Park because It encroached into both the wetlands and parking
area. Although the U.S. Fish and Wildlife Service recommended that Plan 3 be
dropped from further consideration because there were practical alternatives

Involving lesser damage to the wetlands (see Exhibit E-11 of Appendix E), the
amount of wetland destroyed would total only about 5 acres and could be
mitigated, as necessary. In addition, of the practical alternatives to Plan
4 (the wetland plan), Plan 3 was the most economically efficient with esti-
mated net benefits of $253,400 and a B/C Ratio of about 1.66. Plan 3,

modified to provide either 300 or 360 slips, was preferred by ODNR. Based on
sketches provided In a letter dated 17 July 1979 (see Exhibit E-13 of
Appendix E), it was anticipated that the associated construction could be
or! .,nt d to reduce the amount of wetland displaced. For these reasons, Plan

3 was considered further.

(3) Alternative PLan 5 (No-Action Plan) - As with any potential water

resources project, the no-action or do-nothing plan was carried forward as an
alternative course of action in the event that more detailed studies showed
that qtructural and/or nonstructural plans could not be implemented because
of the absence oi englneering, economlc, environmental, financial, social or

polhtIlal viability. Therefore, the no-action Plan 5 was considered further,
and was used as the bas is-of-comparlson In evaluating the structural plans.

PLANS OF OTHERS

Local Intrests at Ashtabu la ffarhor, located 12 miles to the east, are
;Ictlivly pursuilng similar small-boat harbor development at that location.
Th. small-boat demand analysls performed for the Stage 2 study indicated that
the total demand for the area was about 1,290 boats in 1990. With about 800
berLhlng spaces avallable at this time, the excess demand in the short-term
would be 490 spaces. Therefore, it appeared that if the facility at Geneva
Stalf' l'ark provided for 400 of these spaces, there would be very little need
for other harbor facil ftfes ir the area.
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Because of the apparent confLict betWeclu the proposed small-boat harbor

project at (Gnevwi Stato Park nimd the proposed development of similar facili-
tLes at Ashtahula Ilarbor, Buffalo District met with representatives of
the Ashtabula County Commissioner's Office on 23 January 1981 (Exhibit E-9 in

Appendix E includes minutes of this meeting). Based on discussions at this
meeting, it was determined that the results of the Stage 2 small-boat demand
analysis did not realistically reflect the demand for permanent berths on
Lake Erie in Ashtabula County. The reason for this was that the Stage 2
analysis allocated to Pymatuning Reservoir, the only inland facility in
Ashtabula County, approximately 40 percent of the total demand for berths by
powerboats in Ashtabula County (total demand equals demand for berths along
both Lake Erie and at inland facilities) and 15 percent of the total demand
for berths by sailboats. However, as ascertained at the 23 January 1981
meeting with the Ashtabula County Commissioner's Office, Pymatuning Reservoir
has a 10 horsepower motor iLmitation for powerboats and is unsuitable for
sailboating except for small car-top type sailcraft. Thus, the Stage 2 allo-
cation of demand between berths demanded on Lake Erie and berths demanded at
inland facilities was not considered realistic.

Because the Stage 2 boating demand analysis did not realistically allocate
demand for permanent berths between Lake Erie and inland facilities, the
boating demand analysis was revised during Stage 3 planning. Based on the
results of this revised analysis (see Table 2 in Section II of the Main
Report and Appendix D, "Economic Evaluation") the demand for permanent berths
on Lake Erie is 1,970 in 1990. With about 800 berthing spaces presently
available, there is still sufficient demand to justify both the facility at
Geneva State Park and at Ashtabula Harbor.
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SECTION X

ASSESSMENT AND EVALUATION

OF DETAILED PLANS

Init ialy, a total of 11 i-tructura] and/or rtonstructural plans were con-

sidered as possible soluttotns+ for meetIng the small-boat navigation and

recreational fishing needs at (;Cnevw StaLe Park. Of these 11 plans, seven

were dropped from farthtr ,ro,;ideration in the initial iteration, primarily

because they did not satisfy the objectlve of providing an all-weather harbor

at the site. Additional study of the remaining four alternatives during
Stage 2 plannIng indicated that only two alternatives warranted further

det a Iled study in Stage 3, din to economic (cost) and environmental

cons iderat tons. These two alternatives are:

Alternative Plan No. 2 (Offshore/Onshore Harbor)

Alternative Plan No. 3 (Wetland/Parking Lot Harbor)

In addition, the basis of comparison for the above alternative plans is:

Alternative Plan No. (No-Action (Do-Nothing) Plan))

This section provides a sumnary of the Stage 3 engineering design, economic
evaluatimon, and environmental assessment associated with these two structural

plans. Appendices A through ) to this report provide additional details on

the enginvering and economic .nalyses. These appendices are:

Appendix A - Geology, Sot is, and Construction Materials

Appendix B - Design and Coastal Processes

Appendix BI - Hydrology and Hydraulic Design
Appendix C - Cost Estimatos

Appendix D - Economic Evaluation

SUBSEQUENT ASSESSMENT AND EVALUATION OF PRELIMINARY PLANS RECOMMENDED FOR

DETAILED STAGE 3 STUDY

At tLh beginning of Stage 3 planning, the Ohio Department of Natural
Re1srjtrces, the local sponsor for the project, and the U. S. Fish and Wildlife

Service met in Columbus, Ohio, on 29 May 1980. The purpose of this meeting

wat to Helect a harbor alternative which they could recommend to the Corps

for additional detal led stndy in Stage 3. The two plans inder consideration

at thls meetlng were Alternat lve Plan No. 2 (Offshore/Onshore Harbor) and

Alternative Plan No. 3 (Wetland/Parking Lot Harbor).

Bas ,d on a careful analysis of these two alternatlve plans, it was the con-
seritus of these two agencies, that Alternative Plan No. 3, in either its orig-

Inal form as developed duiring Stage 2 planning, or as modified by ODNR in

their letter of 17 July 1979 (Lgxhibt 1-13 In Appendix E), should be recon-

mendod for additional dteallet study and that Alternative Plan No. 2 should
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be dropped from further consideration. The reasons for recommending Plan 3

were as follows:

(1) Because the offshore berthing area for Plan 2 would be a con-

siderable distance from the existing parking lot (see Plate 13 in

Appendix 11), additional parking facilities would have to be constructed to

the west of the existing wettand area for Plan 2. Thus, boating activities

and development would be placed on three sides of the wetland area, rather

than only one side, as was the case for Plan 3. The resulting secondary

impacts to the wetland area (i.e., noise, disturbance through invasion of the

area by people, etc.) would have, therefore, been much greater with Plan 2

than with Plan 3. In addition, it was anticipated that the amount of wetland

directly destroyed by implementation of Plan 3 (approximately 5 acres) could

be reduced to a comparable level with Plan 2 (approximately 2.6 acres) by

reortenting the Interior channel and mooring areas, especially with the

reduction In mooring capacity, from 400 to either 300 or 360 berths,

suggested by ODNR. Thus, it appeared that Plan 3, modified to reduce direct

destruction of the wetland area, was more environmentally compatible with the

wet l and areat than Plan 2.

(2) The second consideration in selecting Plan 3 for additional detailed

study was cost consideration. The investment cost for Plan 2 (on October

1980 price levels) was $5,412,100 and annual charges were $462,300 (October
1980 price levels, 7-3/8 percent interest rate, and 50-year economic life).

The investment cost for Plan 3 (on October 1980 price levels) was $4,530,400

and annual charges were $382,800 (October 1980 price levels, 7-3/8 percent

Interest rate, and 50-year economic life). Thus, the total investment cost

for Plan 3 was $881,700 less than Plan 2 and annual charges were $79,500

less. In addition, since annual benefits for Plans 2 and 3 were identical

($636,200 on October 1980 price levels, 7-3/8 percent interest rate, and

50-year economic life), Plan 3 was also more economically efficient than

Plan 2. (Note: Investment costs and annual charges for Plans 2 and 3 were

hased on May 1979 prlce levels and a 6-7/8 percent interest rate when the

29 May 1980 mevetlng was condu'ted. However, to avoid confusion to the reader

of this report, p)rices were raised to October 1980 price levels and a 7-3/8

percent Interest rate was used, consistent with the remainder of this report.)

T'relore, since Plan 3, modi fled Io reduce direct destruction of the wetland

area, was more environmentally compatible with the wetland area than Plan 2

and Plan 3 was more economically efficient, ODNR and the U. S. Fish and

Wildlife Service agreed that Plan 3 should be recommended to the Corps for

addlt ona Idetailed study and Plan 2 should be eliminated from further con-

slderal Ion at the 29 May 1980 meeting. Buffalo District was also in

a;.r'inent with this recommindation and thus Plan 3, modified to reduce
deqtrtic!Ion of the wet land area, was the only plan developed in detail and

Plani 2 was eliminated from fort her con.sideration.

The rilts and rcomme ndat Ions of the 29 May 1980 meeting were transmitted

to th, BHftalo District ol ic, by ODNR by letter dated 29 May 1980

(Exhlhlt F.-14 In Appendix E). Included In this letter was a request to meet

with tihe Huffalo Dtstrict at an early date so that final agreement could be

i chci d oil the alternatlwi woirarnting additional detailed study in Stage 3.
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As a result of this request a workshop meeting was held on 26 June 1980 with
the Buffalo Distriet, DNR, and the U. S. Fish and Wildlife Service. The
purposes of this meeting were to sele,t the version of Plan 3 which should be
developed in detail during Stage 3 plannIng and to develop a conceptual miti-
gation plan for this alternative. The three versions of Plan 3 under con-
sideration at this meeting are briefly reviewed below:

(I) Alternative Plan No. 3 (see Plate 14 in Appendix i) - Alternative
Plan No. 3 consists of a breakwater protected entrance channel and an
Interior channel leading to a mooring area for 60 boats, and a second mooring
area for 340 boats. The breakwaters were designed to limit wave heights to a
maximum of 3 feet in the ,nt rance channel and a maximum of I foot in the
Interior channels and moorl , area. The depth of the entrance channel is
8 feet below Low Water Datum (LWD), and the depth of the interior channel is
6 feet below LWI).

(2) Alternative Plan No. 3a (see Figure 6) - Alternative Plan 3a was
originally suggested by OD)Nk in their letter of 17 July 1979 (Exhibit E-13)
and consisted of a breakwatrr protected entrance channel similar to Plan 3
and an interior channel leading to a single mooring area for 300 boats. In
addition, Plan 3a included i refuge area for small craft in the northwest
corner of the marina and an additional tmporary mooring area for trailered
boats adjacent to the launching ramps. The depths of the entrance and
interior channels were the same as for Plan No. 3.

(3) Alternative Plan No. 3b (see Figure 7) - Alternative Plan No. 3b was
also suggested by ODNR and was similar to Plan 3a except that the mooring
area was expanded to accommodate 360 boats instead of 300 boats. In
addition, the service building and service area were relocated to the north,
to coincide with the existing bathhouse.

Based on positions stated at this meeting by the meeting participants and
other pertinent factors, Plan 3b was selected for additional detailed study
and Plans 3 and 3a were eliminated from further consideration in addition to
Plan 2, which was previously eliminated. Plan 3b was selected for additional
detailed study primarily because It provided 60 additional berthing spaces
when compared to Plan 3a; the 360-berth capacity was more compatible with
ODNR's overall. master plan for Geneva State Park when compared to Plan 3,
which was formulated for 400 berths; Plan 3b would allow ODNR to convert
their existing bathhouse Into a dual purpose facility; Plan 3b would provide
a designated refuge area for sm-all craft which was not included in Plan 3;
and Plan 3b, with one continious mooring area, would be easier and less
expensive to maintain than Plan 3, which had two separate mooring areas.
Summary minutes of this meeting are provided as Exhibit F-5 in Appendix F.

STAGE 3 FORMULATION AND EVAIPATION CRII'ERIA

Subsequent assessment and eval iatfo of plans recommended for additional
detailed study at the conclugsn of stage 2 planning indicated that only
Plan 3b (Modified Wet land/PaIkIn; lot. larhor) should be carried forward into
Stage 3 planning and that Pl.,ns 2, 3, md 3a should be eliminated from
further cont tderation. Theref,,re, the emphasis in Stage 3 was limited to
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refinin i , Plan 3b. Principal consid.ritions in this refinement were: the
views of local boaters regarding channel depths, width, and aspect; mitiga-
tion of adverse environmental Impacts; and modification of the configuration
of the mooring area based on such factors as ODNR's preference for location
of the launching ramps, service facilities and parking areas, and minimiza-
tton of destruction of the existing wetland area.

The refinement of Plan 3h during Stage 3 planning was conducted in accordance
with Federal policy on mnultiobjective planning as previously discussed in
Section III of the Main Report. Within this overall planning framework,
other mure specific criteria r .-latlve to general policies, technical
engineering, econoinic princIpl,, ;, social and environmental values, and local
condit Ions were alio established. These specific criteria, except as noted
below, were Identical to( the criteria established during Stage 2 planning
(di m ssed in Section III of the Main Report). The chanZes to Stage 2 cri-
terta during Stage 3 planning are as follows:

Technical Criteria

a. A coincident 200-year design frequency, using either the 20-year
recurrence sigoificant deepwater wave height in combination with the 10-year
lake level or the 10-year recurrence significant deepwater wave height in
combination with the 2 0 -yuar lake level for each season, whichever is rore
critIva), should he used for design of structures. (Note: Lake level is
defined as the mean lake level for Lake Erie which has either a 10-year or
2f-year recorrence combined with a short-term peak rise which has a 1-year
recur renlce. )

h. Th,, (v ,.r 1,)w se-t Imi <f the wat-er coilr.,l structure, a component of
t he mt Igat ton plan Ior Plan 0b, will be sized t safeLy pass the peak
I O)-yair f lood di.charge (900 r ubtc feet per second - seo Appendix BI)
wiLhonit cai.i'ng uirs t rearn -loo,'ing.

C(. The stop-lo, open!ing of the water control structure will be sized to
allow complert dralning of the, wetland area (from +6 LWD to +3 LWD) within a
imnX1momli of I ¢e'lek's I irne.

d. Fotndi.t Ions for the breakwaters are presumed to be sand or shales
with bedrock it or near lake hottom.

Ecronoml - CrIt# ra

No ,h;igt,. fro,. Stage 2 criteria.

.oe lo-economic and Environmental Criteria

No chinge from St age 2 criter ia.
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esign- and Other Considerations for Ha. iarina Layout

Channels

Based on a workshop meeting with local boaters on 23 July 1980 (see
Exhibit F-7 in Appendix F for summary minutes of this meeting), the Stage 2
criteria of an entrance channel depth of 8 feet below Low Water Datum, an
interior channel depth of 6 feet below LWD and 100-foot wide channels were
sufficient for the expected fleet at Geneva State Park.

Marina Requirements

For Stage 3 analysis, it was assumed that the marina should have a 360-slip
capacity, as suggested by ODNR (the local sponsor), because it would have a
less adverse effect on the wetland area and existing park facilities when
compared to the larger 400-slip marina.

Support Facilities

For Stage 3, include six launching ramps and a public landing with ser-
vice facilities in the project design.

Wave Requirements

No change from Stage 2 criteria.

Slope Protection

Vertical Walls - For Stage 3, a diaphram cell wall was assumed for costing
purposes. (Note: The assumption of a diaphram cell wall, instead of a rein-
forced concrete "L" wall as selected in Stage 2, may be overly conservative.
The diaphram cell wall was assumed because it can be constructed without
dewatering the site. If soil analysis during the Phase II GDM study indi-
cates that the site can be economically dewatered, as expected, a reinforced
concrete "L" wall will be substituted for the diaphram cell wall resulting in
a cost savings to the project.)

Excavated Material Disposal

No change from Stage 2 criteria.

Mitigation

The need for mitigation of adverse impacts on the wetland area is based upon
the fact that wetlands are a scarce, fast disappearing resource along the
highly industrialized eastern Ohio shoreline of Lake Erie. In addition, the
project area supports several species of Ohio Threatened and Endangered spe-
cies of plants and animals (see Table I). The value and uniqueness of the
wetland area within the project area is discussed in the U. S. Fish and
Wildlife Service's four-season study report (Exhibit G-2 in Appendix G).

88



Cos t -Shar Iig

Cost-sharing a rrangements for mitigation of adverse environmental impacts
were not included as Items ot local cooperation when the Geneva-on-the-Lake
Small-Boat Ilarbor project was authorized for construction in 1970. However,
since mitigation of adverse environmental Impacts is required (primarily to
offset impacts to the wetland area), and Congress has authorized project
modifications for mitigation or adverse impacts to fish and wildlife resources
under the Fish and Wildlife Coordination Act of 1958 (Public Law 85-624),
appropriate cost-sharing arrangements will be added to the Congressionally
authorized items of local cooperation. ODNR, the local project sponsor, has
indicated a wtilingn.ss to i)rovide this additional local cooperation, in
addition to thLe items of local cooperation Congressionally authorized.

Based on a review of currenLt Corps policy for mitigation of adverse environ-
mental Impacts, the following ,ost-sharing arrangements will be included as
;in Item of local -ooperation for this proJect:

a. Mitigation Features - First costs for mitigation features will be
cost-shared 50 percent Federal and 50 percent non-Federal. Annual operation
Mnd maintenance costs would be 10) percent non-Federal.

AIurERNATrIVE PLAN 3b - MODIFIED WETLAND/PARKING LOT HARBOR

Description of Plan 3b

Plan 3b would provide an all-weather, onshore harbor with a single berthing
area for 360 boats on lands which are presently partly a wetland area and
partly lawn and parking areas. The proposed plan is shown on Plate 16 in
Appendix It.

The harbor entrance for Plan 3b would be located to take advantage of the
existing rock trough and would be protected by an arrowhead breakwater
system. Because of the trough, the breakwaters would be relatively short,
aggregating about 1,050 feet. Both arms would be shore-connected to prevent
shoaling of the navigation channel, to prevent adverse wave conditions in the
harbor, and to provide access for fishing from the east breakwater. Because
the west breakwater would be remote from existing parking and other park
faclities (requiring that additional parking and an access road be con-
strucled to the west and north of the existing wetland area), fishing facili-
ties were not included on the west breakwater although a handrail has been
added for safety considerations. A portable sand bypass system has also been
Incorporated Into the project for down-drift nourishment. The portable
systkm would utilize flexible, temporary pipe installed between the arms of
the arrowhead breakwater during each bypassing operation in lieu of a per-
manent pipe system.

The it ntrance channel would be oriented in a south-southeasterly direction to
bypass tit. mouth of the intermittent stream with the objective of minimizing
the impact on the wetland area. The width of the entrance channel would be
100 feet, sufficient for two-way traffic, and the depth would be 8 feet below
LWI).
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The interior channel, leading to six launching ramps at the southwest corner

of the marina, was located to limit encroachment into the wetlands. A levee
would be constructed along the west perimeter of the channel to physically
separate the wetlands from the wa:tna. The harbor face of this levee would
be riprapped to prevent erosion from prop wash and waves entering between the

breakwaters. An impervious core would be incorporated into the levee in
order to permit different water levels to be maintained in the wetlands and
the marina.

A second interior channel was also included along the north side of the
marina, at the request of the local sponsor. This second channel would pro-
vide access to the public wharf and fuel dock. A vertical diaphram cell
wall would be constructed along the north perimeter to minimize loss of land
in the vicinity of the existing bathhouse.

A small-craft refuge area has been Included in Plan 3b, immediately south of
the public wharf. This refuge area would provide shelter to small craft
cruising along the south shore of Lake Erie who cannot safely reach their
home ports during storm conditions. Small craft seeking shelter would have
the option of either docking at the public wharf or anchoring in the
designated refuge area without interfering with homecraft attempting to reach
their berths.

The location of the mooring area, sized to accommodate 360 berths, was
selected to minimize rock excavation and encroachment into the wetlands. The
periphery would he protected against erosion from prop wash by vertical
diaphram cell walls. The vertical walls would also minimize encroachment
into the existing parking lot. Temporary mooring space would be provided at
the southern end of the ,arina to accommodate trailer-drawn craft.

By letter dated 22 October 1980 (see Exhibit E-15 in Appendix E), ODNR has
indicated that they intend to install floating docks in the mooring area,
along with marina lighting for safety considerations. They may also provide
electrical and water service to each dock, however, no final decision has
been reached on this aspect. ODNR has also submitted a preliminary parking
plan to accommodate both the marina activities and swimming activities at the
park. However, modifications to this preliminary plan would probably be
required to avoid encroachment into the wetland area bordering Cowles Creek.

Included in Plan 3b Is . mitigation plan to compensate for adverse environ-
mental impacts due to construction of the harbor plan. Components of this
mitigation plan Include the following:

a. Construction of a water control structure at the mouth of the inter-
mittent stream that flaws through the wetland area. The purpose of this
structure would be to artificially regulate the water level in the wetland
area, since the harbor plan would modify the natural processes responsible
for maintaining the present levels. Various water levels (ranging from +3 to
+6 LWD) would be maintained by removing or adding aluminum logs, to the
desired height, at the stop-log opening. The water levels would be selected
to encourage waterfowl production and to provide feeding and resting areas
for spring and fall migrants. The water control structure would also have a
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7120-foot wide overflow section in order to safely pass the peak 100-year
flood discharge.

b. To compensate for the loss of wetland areas excavated for the harbor
plan, excavated material will be used to create new wetlands in Pond "A," on
an acreage greater than that of the wetlands lost. The additional wetland
habitat is required to offset secondary impacts to the remaining wetland area
(from noise, invasion of the area by marina visitors, etc.). The additional
wetland habitat is also required to insure that the existing amount of
wildlife production In the area Is maintained In the event that the habitat
value of the created wetlands is less than the habitat value of the wetlands
destroyed. The existing outlet for Pond "A" would be widened, to facilitate
flushing of the new wetland area. In addition, the existing island in Pond
"B" would be expanded to create additional habitat for waterfowl that provides
a partial refuge from predators.

c. Planting of shrubs along the west wall of the marina and along the
soth perimeter of the wetland in order to provide a visual and auditory
buffer between the wetland and the marina.

Cost Estimate for Plan 3b

The detailed cost estimate for Plan 3b is presented in Table C6 of
Appendix C. The breakdown of the cost for lands and damages is shown in
Table Cl of Appendix C, and the annual charges are summarized in Table Cll.

Tables 20 and 21 following, summarize the estimated project costs and annual
charges and provide a breakdown of the Federal and non-Federal share of these
costs for Plan 3b. From these tabulations, it is seen that the total project
cost, Including $310,000 for mitigation of adverse environmental impacts, is
$5,834,000 (Table 20), the total investment cost, including interest during
consLruction, is $6,228,600 (Table 21), and total annual charges are
$503,500. Table 21 also includes cost allocation by project purpose.

Economic Evaluation of Plan 3b

The detailed discussion on the projected benefits that would be realized from

implementation of Plan 3b is presented in Appendix D - "Economic Evaluation."
Benefit categories investigated include: (1) recreational navigation
benefits, (2) harbor-of-refuge benefits; and (3) recreational fishing
benefits. From Table D25 in Appendix D, the total average annual navigation
benefits (including harbor-of-refuge benefits) are $751,200 and recreational
fishing benefits are $26,600.

Table 22, following, summarizes the average annual charges, average annual
beneflts, net average annual benefits, and the benefit-cost ratios for Plan
3b, by project purpose. As Indidated, net average annual benefits are
$25i,500 and the benefit-cost ratio is 1.52 for navigation and net benefits
art. $18,800 and the benefit-cost ratio is 3.41 for recreational fishing. The
total project is justified, with net average annual benefits of $274,300 and
a benefit-cost ratio of 1.54.

EInvironmental Features/Assessment of Plan 3b

Construction of a small-boat harbor at this site would place the facility in
it sheltered position with respect to storm and wave activity. The accretion
and erosion mechanism In the immediate vicinity would be altered, however, a
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Table 20 - Estimate of Total Project Cost for Alternative Plan 3b and
Federal and Non-Federal Share (October 1980 Price Levels)

Item : Amount Total:$ :$
TOTAL PROJECT COSTS:

1. Channels : 3,143,000
2. Breakwaters : 888,000
3. Recreational Facilities : 56,000 ./ :
4. Aids to Navigation 70 000 2/
5. Lands and Damages 484,000
6. Engineering and Design : 850 000 3/
7. Supervision and Administration 343,000 :

Total Project Cost : 5,834,000 4/

FEDERAL SHARE:

50 percent of Items 1, 2, 3, :
6, and 7 : 2,640,000

Aids to Navigation (U. S. :
Coast Guard) : 70,00

Total Federal Share of
Project Cost : 2,710,000

NON-FEDERAL SHARE:

Cash Contribution (50 percent :
of Items 1, 2, 3, 4, 6, and 7) : 2,640,000 :

Lands and Damages : 484,000 :

Total Non-Federal Share of
Project Cost : 3,124,000 .1/

1/ To provide walkway and handrail on east breakwater for breakwater
fishing.

2/ Cost includes necessary Engineering and Design and Supervision and
Administration.

3/ Includes $124,000 for hydraulic model study.
4/ Includes $310,000 for mitigation of adverse environmental impacts.
3/ Does not include costs for self-liquidating features of the project,

such as dredging of mooring areas and construction of docks, launching
ramps, and public service facilities. The estimated non-Federal cost for
these self-liquidating fentures is $5,920,000 (October 1980 price
levels).
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Table 21 - Etimated Investment Cost and &..,auaL Charges for
Alternative Plan 3b (October 1980 Prlca Levels) j/

Item Navigation t tacreation Total
I $ $ : $

TOTAL INVESTMENT FOR THE I

PROJECT: : I

Total Project Cost::
Excludini Lands -/ : 5,278,000 72.000 : 5,350,000

Interest During Construction: 389,200 : 5,400 : 394,600

Lands and Damages 484j000 0 484,000

Total Investment, Including : :
Lands : 6,151,200 77,400 6,228,600

ANNUAL CHARGES FOR THE
PROJECT:

Intereat : 453,600 5,800 459,400

Aaortizatin : 13,300 200 13,500
Maintenance : 28 800 1.800 : 30.600

Total Annual Charges 495,700 7,800 503,500

FEDERAL SHARE:

Total Investment Coat : .

Total Project Cost : 2,674,000 36,000 : 2,710,000
Interest Durinl Coretruction: 197,200 2700 199.900

Total Investment : 2.871,200 : 38,700 2,909,900

Annual Charges . . .

Interest 211,700 2,900 214,600
Amortization 6,200 100 : 6,300
Maintenance : 22,900-/ 0 : 22,900

Total Annual Charges 240,800 3,000 243,800

NON-FEDERAL SHARE:

Total Investment Cost,
Includin. Land. ::

Total Proact Coat,
ExCeu'ing Lands : 2,604,000 : 36,000 2,640,000

Interest During Construction: 192.000 : 2,700 194,700

Land* and Damages : 4840 0 : 484,000

Total Investment, Including
Lands 3,280,000 --1' : 38,700 : 3,318,700

Annual Charer 4t

Tnterest : 241,900 2,900 : 244,800

Amortization : 7,100 100 : 7,200

Maintenance 5,900/ 800 : 7,7

Total Annual Charges : 254,900 : 4,800 : 259,700

1/ 7-3/8 percent Interest rate, 50-year life (I - .07375, amort.- .00216).

2/ Includes cost for mitigation of adverse envIronmental impactes.
1/ 100 percent Federal for general navigation.
4/ Excludes 55.92 million for self-liquidating costs.
5/ 100 percent non-Federal for mitigation.
/ 100 percent non-Federal.
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Table 22 - Summary of Benefits and Costs for Plan 3b

Recreational : Total
: Navigation Fishing : Project* $ :$ :$

Average Annual Benefit 751,200 26,600 777,800

Average Annual Cost
Federal 240,800 3,000 243,800
Non-Federal 40254,900 4 259,700

Total : 495,700 7,800 503,500

Net Benefits 255,500 18,800 274,300

Benefit-Cost Ratio 1.52 3.41 1.54
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portahlt sand bypass system would be utilized to nourish downdrift areas.
The plan would require that 800 feet of shoreline be enclosed by breakwaters.
The underwater surface area of these breakwaters, which would directly and
indirectly benefit fisheries, would provide approximately 0.6 acre of coloni-
zable benthic habitat. Fishing access will be provided on the east
break-water. The small-boat harbor would occupy roughly 15 acres inland near
the shore. This area includes 4.4 acres which are in a fairly natural state,
including 2.3 acres of wetlands which would be lost. The irreversible
alteration of Pesthetic characteristics of the shoreline and the irretriev-
able expenditure of materials, labor, and energy to the construction and
maintenance of the project also represent a significant commitment of
resources.

The plan would initially cause a considerable amount of irreversible wetlands
destruction. The harbor is planned to be situated on an area which includes
2.3 acres of wet meadow, shallow marsh, and deep marsh combined. (There is a
total of 6.6 acres of wet meadow and marsh in the immediate vicinity of the
proposed project; this herbaceous wetland is part of a marsh/swamp complex of
roughly 9.6 acres). The completed harbor would be located contiguous to the
remaining wetland area. Mitigation, through replacement in kind, by creating
wetland conditions on an acreage greater than that of the wetlands lost by
harbor construction, is planned for the project. This includes: (1) placement
of excavated material in an existing, somewhat deep, sparsely vegetated
borrow pit to create an area with innundation characteristics which would be
conducive to the establishment of abundant wetland plant life; (2) enlarge-
sent, using excavated material, of an existing island in a second borrow pit,
to favor the establishment of nesting waterfowl there; (3) construction of a
water level control device and establishment of a program to regulate water
levels in the entire marsh/swamp complex to maintain wetland environmental
conditions; and (4) planting of a shrub barrier between the boat harbor and
the wetlands. The result of these environmental mitigation measures would be
that the amount of wetlands-related fish and wildlife resources in existence
at Geneva State Park under post-project conditions would equal or exceed that
which currently exists.

Implementation of Plan 3b

Plan 3b is economically justified and is environmentally viable. It is the
only plan that Is acceptable to both ODNR, the local sponsor, and the U. S.
Fish and Wildlife Service. Plan 3b Is also acceptable to the local boating
community. In addition, since the wetlands destroyed by Plan 3b would be
replaced in kind, Plan 3b is in compliance with Executive Order 11990
"Protectlon of Wetlands).

Is, therefore, concluded that Plan 3b can be implemented, and is, in fact,

te only plan supported by all study participants and local interests.

ALT RNAT[VK PLAN 5 - NO-ACTION

The "No-Action" or "On-Nothing" Plan represents the base condition for eval-

uation of Plan 3b previously described. This option, although not favored

by local project sponsors and the recreational boating community, avoids both



I

the monetary investments and potential adverse impacts associated with struc-
ttural improvements. The plan would not meet any of the needs of boaters or
recreational fishermen in the area. It would not provide a harbor-of-refuge
for pleasure craft along a relatively long, unprotected reach of Lake Erie
shoreline that presently has no such facilities. Problems stated earlier in
this report would remain unchanged. The "No-Action" Plan would not meet the
planning objective to provide a safe, all-weather small-boat facility in the
study area. However, Plan 5 would, at least temporarily, assure the preser-
vation of the wetland area that would be disturbed or destroyed by construc-
tion of a small-boat harbor at Geneva State Park.
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SECTION Y

COMPARISON OF DETAILED PLANS

Subsequent assessment and evaluation of plans recommended for additional
detailed study at the conclusion of Stage 2 planning indicated that only Plan
3b (Modified Wetland/Parking Lot Harbor) should be developed in detail during
Stage 3 planning and that Plans 2, 3, and 3a should be eliminated from
further consideration. In addition, the basis of comparison for Plan 3b was
Plan 5 (No-Action (Do-Nothing) Plan)). This section compares the impacts of
Plan 3b with the impacts of Plan 5 and discusses the rationale for designat-
ing a NED plan, an EQ plan, and the tentatively selected plan. The section
then concludes with a comparison of the tentatively selected plan and Plans 1
and 4, eliminated from further consideration at the conclusion of Stage 2
planning.

COMPARISON OF DETAILED PLANS

Table 23, following, compares the impacts of Alternative Plan 3b (Modified
Wetland/Parking Lot Harbor) and Alternative Plan 5 (No-Action (Do-Nothing)
Plan)). Impacts are measured and the results displayed or accounted for in
terms of contributions to four accounts: National Economic Development
(NED); Environmental Quality (EQ); Regional Economic Development (RED), and
Other Social Effects (OSE).
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Table 23 - Summary of Effects for Alternative Plans 3b and 5

Alternatives

* Plan 3b
: Modified Wetland/ : Plan 5
: Parking Lot Harbor : No-Action

A. Plan Description 360-berth all-weather onshore Do-Nothing
facility on lands which are
presently partly a wetland area
and partly lawn and parking
areas. Provides for breakwater

fishing from east breakwater.

B. Significant Impacts

I. National Economic
Development

a. Beneftcial Impacts

(1) Annual Navigation $751,200 None
Benefits

(2) Annual Recreational $26,600 None
Fishing Benefits

b. Adverse Impacts

(1) Total 'rojuct $6,228,600 None
Investment Cost _l/

(2) Self-Liqnidatlng $5,920,000 None
Cost _/

(3) Annual Charges for $495,700 None

Navigation
(4) Annual Charge:; for $7,800 None

Recreational

Fishing

c. Economi|c Efficiency

(1) Navigation

(a) Net Benefit: $255,500 None
(b) B/C Ratio 1.52

(2) Recreational
Fishing

(it) Net Benefits $18,800 None

(b) B/C Ratio 3.41
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Table 23 - Summary of Effects for Alternative Plans 3b and 5 (Cont'd)

Alternatives
Plan 3b

: Modified Wetland/ : Plan 5
:___ _ _ Parking Lot Harbor : No-Action

(3) Total Project

(a) Net Benefits $274,300 None
(h) B/C Ratio . 1.54

2. Environmental Quality

a. beneficial ImpacLs

(1) Colonizable benthic 0.6 acre None

habitat created.
(Surface area of

breakwater system
below average lake
level.)

(2) Wildlife habitat Conversion of 5-acre pond (Pond None
created. "A") into wetland. Enlargement

of existing island in Pond "B".

b. Adverse Impacts

(1) Wildlife habitat Destruction of 4.4 acres None
destroyed. currently in a fairly natural

state, including 2.3 acres of
wetlands. Enclosure by break-
water of 800 feet of shoreline.
Harbor may create disturbances

which would eliminate wood duck
roosting.

(2) Fisheries destroyed. Elimination of small recrea- None

tional panfish fishery in
Pond "A".

(3) Water Quality Short-term impacts during None
construction, including
increased turpidity and possi-
bility of oil and gasoline
spills. Long-term impacts from :
marina activities, including
possibility of oil and gasoline
spills.
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Table 23 - Summary of Effects for Alternative Plans 3b and 5 (Cont'd)

: Alternatives

: Plan 3b:
: Modified Wetland/ Plan 5
: Parking Lot Harbor No-Action

(4) Air Quality Temporary Increases in dust, None
odors, and vehicle emissions

during construction. Increases :
In odors and vehicle emissions :
from mooring activities.

3. Regional Economic

Ieve I opmcnt

;j. Beneficial Impacts

(I) Property Vales : Increase In commercial None
: property market values.

(2) Tax Revenues : Increase In property tax * None
: revenues consistent with
: property value increase.
: Increase in sales tax revenues
: as boating and recreation-
: related sales increase.

(3) Employment/lah,)r Temporary Increase during None
Force construction. Long-term

increase associated with marina
operation and sale of appurte-
nent goods and services.

(4) Regiona] (;rowth Amenable to desired regional None
growth.

(5) Business and Increase In tourist-related None
Industrial Activity business activity and indus-

trial activity related to
boat ing.

b. Adverse Impacts

(1) PublIc Services and Public services, such as refuse None
Fcilltiets cnllection, sewage treatment,

wnter supply, and public
uliltLIes expanded somewhat to
service marina users, partic-
ularly during the boating
season.
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Tahle 23 - Summary of Effect" for Alternative Plans 3b and 5 (Cont'd)

Alternatives

Plan 3b
: Modified Wetland/ : Plan 5
_ Parking Lot Harbor : No-Action

4. Other Social Effects

a. Beneficial Impacts

(1) Community Cohesion : None : None
(2) Community Growth : None : None
(3) Cultural Resources : None : None
(4) Displacement of : None : None

Farms
(5) Recreational and : Increased recreation from None

Educational Oppor- : boating and fishing.
tunities

(6) Enhancement of : Significant increase in safety None
Health, Safety, and : from harbor-of-refuge.
Community Well-Being :

b. Adverse Impacts

(1) Community Cohesion : None None
(2) Community Growth : None None
(3) Cultural Resources : None None
(4) Displacement of : None None

Farms
(5) Recreational and : Limited degradation of such None

Educational Oppor- : activities as birdwatching,
tunities : etc., due to boating activities

: nearby. Destruction of 25
: percent of existing bathhouse
: parking.

(6) Enhancement of
Health, Safety, and None. : No harbor-
Community Well-Being : of-refuge

: for
: pleasure
: craft

(7) Noise : Temporary noise pollution None
: during construction. Noise

: pollution throughout project.

(8) Displacement of Temporary displacement of None
People bathers during construction.
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Tabl' 23 - Sommary of Effec s for Alternative Plans 3b and 5 (Cont'd)

Alternatives
Plan 3b

* Modified Wetland/ : Plan 5
: Parking Lot Harbor : No-Action

(9) Aesthetics : Temporary obstruction to the None
: natural view of the lake and
: detraction from the scenic
: beauty of the shoreline during
: construction. Breakwaters
: would obstruct view of shore-
: line.

c. Public and Agency : Acceptable to USF&WLS, Ohio Unaccept-
Acceptability : Department of Natural Resources,: able to

: and local boating community. : the State
: of Ohio
: and

; boating
: community

[.

1/ Inclide costs of lands and damages and Interest during construction.

2/ Incldes estimated rosts for excavating mooring area, docks for 360
hrths, public service facilities, and sIX launching ramps. Since these
costs are considered seif-liquidating, they are not included as part of
the total project investment in determining the economic feasibility of
the project.
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RATIONALF FOR DESIGNATION OF NED PLAN

In selecting the National Economic Development (NED) Plan, candidate plans
must not only satisfy the planning objectives and evaluation criteria, they
must also maximize net benefits. Based solely on an evaluation of plans
developed during Stage 3 planning (Plans 3b and 5), Plan 3b is the NED Plan
because it is the only plan that satisfies the planning objectives and pro-
vides net positive benefits ($274,300 annually). However, it is also postu-
lated that if Plans No. I (Cowles Creek Harbor), No. 2 (Offshore/Onshore
Harbor), and No. 4 (Wetlands Harbor) were developed to the same level of
refinement as Plan 3b, Plan 3h would continue to be the NED Plan. This
assumption Is based on the foLlowing rationale:

a. Plan 3b is a result of modifications to Plan 3, originally developed
during Stage 2 planning. These modifications included such items as reducing
the capacity of the mooring basin from 400-slips to 360-slips; increasing the
number of launching ramps from two ramps to six ramps; modifying the con-
figuration of the marina to minimize impacts to the wetland area; including a
small-craft refuge area as a plan component; separating the launching ramp
activities from the fueling facilities, thereby requiring separate interior
channels; substituting, for cost estimating purposes, a diaphram cell wall
for the reinforced concrete "L" wall; and including a mitigation plan to com-
pensate for unavoidable adverse environmental impacts. These modifications
resulted in an increase in the total investment cost for the harbor plan of
approximately 38 percent (from $4,530,400 (total investment cost for Plan 3,
see Table 13) to $6,228,600 (total investment cost for Plan 3b, see Table
21)). Since similar modifications would have been required for Plans 1, 2,
and 4, their investment costs would have also undergone a similar increase of
38 percent. Increasing the original (Stage 2) investment costs for Plans 1,
2, and 4 by 38 percent results in the following updated costs: Plan 1 -
$8,109,600 ($5,876,500 X 1.38 (see Table 7)); Plan 2 - $7,468,700 ($5,412,100
X 1.38 (see Table 10)); and Plan 4 - $5,088,060 ($3,687,000 X 1.38 (see Table
16)). In addition, since Plan 4 (Wetlands Harbor) would have destroyed the
entire value of the wetland area, an additional cost would have been incurred
to provide additional mitigation features, if mitigation was possible.
Although no mitigation plan was developed for Plan 4, a conservative assump-
tion would be that the cost for these additional mitigation features would,
as a minimum, be in direct proportion to the amount of wetlands destroyed.
Therefore, since the cost to mitigate destruction of one-fourth of the
wetlands was $310,000 (mitigation cost for Plan 3b), the additional mitiga-
tion cost for Plan 4 would have been at least $1,240,000 (4 X $310,000).
Combining the updated cost for Plan 4 ($5,088,600) with the additional cost
for mitigation ($1,240,000) yields a total investment cost of $6,328,600 for
Plan 4.

b. The navigation benefits for the project are independent of the plan
under consideration, provided that each plan includes the same number of per-
manent slips (360) and launching ramps (six). Recreational fishing benefits
will vary for each plan based on the total length of breakwater available for
fishing, however, this difference would be minor in comparison to the total
project benefits and can be neglected for this evaluation. Thus, the total
project benefits would be the same for all plans.
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St Sice the t ot itl pro Jec t bene f its a re t he same f or all1 plIans, the NED
plain woold be the plan with the iowv.4t total Investment cost (ignoring annual
o)per-aton and mainte-nance costs whit-h art! similar for all plans). Thus, Plan
3Ib, Withi a total Investment Cost of $6,228,600, would still be the NED Plan.

RATrIONALK FOR DESIGNATION OF tEQ PLAN

Recogniz.ing that envi rf)imentaI quality (EQ) has both natural and human
manitestat ions, an EQ Plan addresses the planning objectives in the way which
emphiasiz.es aesthetic, ecological, and cultural contributions. Beneficial EQ
contributions are made by preserving, maintaining, restoring, or enhancing
the sigiflicant cultural and natural environmental attributes of the study
area. Designating an EQ Plan involves measuring the environmental changes
related to ditferent plans nnd selecting the plan which, based on public
input, contributes to, or Is most harmonious with, environmental objectives.
The fundamental environmental ohjectivye in the Geneva-on-the-Lake study is to
miniiuize~ or eliminate any adverse environmental Impacts resulting from the
project on the wetland area.

Candidate EQ Plans must make net positive contributions to the components of
the EQ account. As a minimum, an alternative must make net positive contri-
but ions to Lte EQ 8ccount In order to be designated the EQ Plan. If it is
impossible to develop a plan which meets these minimum requirements, an EQ
Plan cannot be designated. Rather, the plan which Is least damaging to the
environment will be Identified. Because there was no specific opportunity to
Improve Lte environment at Geneva State- Park nor was there any identified
neved, no positive EQ objectives were developed for the Geneva-on-the-Lake
Phase I study although one study objective was developed with the purpose of
mliimizing or avoiding adverso impactH to the wetland area. Therefore, no
study plan provided net contributions to the EQ account. All plans, includ-
ing Plan 3b, cause initial wetland destruction by locating harbor facilities,
in part., on currently existing wetlands. For Plan 3b, this destruction would
be compensated for by implementation of specific environmental mitigation
menasures. These measures would offset specific negative environmental
impacts, but would not result In net environmental benefits. Also, all
alternatives would causet some negative environmental effects which mitigation
would not compensate for. The plan which would result in minimal impact is
Alternative Plan 3b, thie Modifi-ed Wetland/Parking Lot Plan, including
enviroitinental mitigation which, therefore, is designated as the plan which
1.4 least damaging to thle enivi ronment.

RAV'ONALK FOR TENTATIVELY sELEctED ALTERNATIVE (PLAN 3b)

Alternative Plan 3b Is ecotiomically justified and environmentally viable. It
Is both Lte NED Plan and the plan least damaging to the environment (an EQ
P'lan couild not be designated for this study since no alternative provided net
cont-ributions to the rQ account). Plan 3h is the only plan acceptable to
both the Ohio Department of Natural Resources, the local sponsor, and the
U. S. Fish and Wildlife Sorvice. Plan 3b is also acceptable to the local
boating community. In addition, since wetlands destroyed by Plan 3b would be
replaced in kind, Plan 3b is In compliance with Executive Order 11990
(Protect ion of WeclandR). For these reasons, Alternative Plan 3b (Modified
Wetland/Parking Lot Hiarhor) Is the tentatively selected alternative.
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COMPARISON OF TENTATIVELY SELECTED ALTERNATIVE WITH PLANS 1 AND 4

At the suggestion of higher Corps authority (North Central Division and
Office, Chief of Engineers), the alternative harbor plan selected for addi-
tional detailed study in Stage 3, Alternative Plan 3b, was compared with
Alternative Plans I and 4, which were eliminated from further consideration
at the conclusion of Stage 2 pla:nning. The purpose of this comparison was to
assess the environmental ,ffectiveness of Plan 3b as compared to Plan 1
(which was formulated to address the environmental concerns at Geneva State
Park without consideration of adverse impacts to existing park facilities)
and to assess the functional performanco of Plan 3b as compared to Plan 4
(which was formulated to addoss the functional concerns at Geneva State Park
without coiisideration of idverse environmental Impacts). A discussion of
these comparisons is provided below.

Environmental Comparison of Ilan lb with Plan 1

Alteritative Plan No. I (Cowleq Creek Harbor) would provide an all-weather
inland harbor near the mouth of Cowles Creek. The layout and project
features for Plan I are shown on Plate 12 in Appendix H.

Plan 1, originally suggested bv the 11. S. Fish and Wildlife Service,
addressed the environmental concerns at Geneva State Park without con-
sideration of adverse impacts to existing park facilities and was formulated
to minimize impact to the wetland area. However, with due consideration to
other planning constraints under which all alternatives were formulated
(i.e., bedrock profile, are.a, available in the park for a small-boat harbor,
etc.), the harbor plan would destroy approximately 0.9 acre of a second
wetland area located to rhe w.Lt of Cowles Creek (subsequently revised to 1.8
acres based on the redefined wetland boundries as presented in the U. S. Fish
and Wildlife Service's Four-Season Study, see Plate 9 in Appendix R). The
wetland area to the west ot the parking lot (the wetland area of prlsary con-
cern at Geneva State Park) would also be vulnerable to secondary impacts
resulting from incredsed boat traftic. In addition, the aquatic ecosystem of
Cowles Creek would be adversly affected by implementation of Plan I.

Plan 3b, the tentatively selected plan, would initially cause destruction of
approximately 2.3 acres of wetland and the completed harbor would be located
contiguous to the remaining wetland area. However, a specific mitigation
plan has been formulated to offset these environmental impacts with the
result that the amount of wet lands-related fish and wildlife resources in
existence at Geneva State Park under post-project conditions would equal or
exceed that which currently exists. Thus, although Plan 3b would not enhance
the natural environment ,it (eaeva State Park, the plan would have minimal net
impact on the environment and is the plan least damaging to the environment
when compared to all plans considered in this Phase I study.

Func.tional Comparison of Plan lb with Plan 4

Alternative Plan No. 4 (Wetlands Harbor) would provide an all-weather inland
harbor in the wetland area to the west -f the existing parking lot. The
layout and project features of Plan 4 are shown on Plate 15 in Appendix H.
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Plan 4, originally suggested by the Ohio Department of Natural Resources,
addressed the functional concerns at Geneva State Park without consideration
of adverse environmental impacts and was formulated to minimize impacts to
the existing and future park development (see Plate 2 in Appendix H which
outlines ODNR's master plan for Geneva State Park). Thus, with due con-
sideratton to other planning constraints under which all alternatives were
formulated, the harbor was situated in the existing wetland area to the west
of the parking lot, and disruption to existing park facilities was avoided.

Plan 3b, the tentatively selected plan, would initially cause destruction of
approximately 25 percent of the existing parking lot and would restrict
access to the bathhouse from the west and south. The plan would, however,
increase the usefulness of the existing bathhouse since the bathhouse would
be converted into a dual purpose facility serving both swimming and boating
activities at the park. In addition, an economic cost has been charged
against Plan 3b to account for the parking lot destruction and the reduced
bathhouse access. As previously discussed, it is postulated that the total
investment cost for Plan 3b ($6,228,600) would be less than the total invest-
ment cost required for Plan 4, if the cost to mitigate adverse environmental
impacts of Plan 4 was included. Therefore, although Plan 3b causes more
disruption of existing park facilities when compared to Plan 4, it is more
cost effective to replace the parking facilities and accept the depreciated
valte of the bathhouse due to reduced access than to construct features to
mitigate adverse environmental impacts of Plan 4.
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SECTIONM
CONCLUSIONS

Geneva State Park is a multi-use recreational complex that provides, or will

provide, opportunities for picnicking, camping, swimming, boating, fishing,
and hiking. The primary water resources needs for which a solution is sought

under this authority is provision of facilities for recreational navigation
and shore-based fishing. As possible solutions to addressing these primary
needs, an array of 10 structural solutions and one nonstructural solution, in
addition to the "no-action" option, were initially identified. Of these 11
structural and/or nonstuctural plans, seven were dropped from further con-
sideration In the initial iteration, primarily because they did not satisfy
the planning objective of providing an all-weather harbor at the site.
Additional study of the remaining four alternatives during Stage 2 planning
and subsequent assessment and evaluation at the beginning of Stage 3, indi-
cated that only one alternative plan, Plan 3b (Modified Wetland/Parking Lot
Harbor), warranted additional detailed study due to economic (cost) and
environmental considerations. In addition, the basis of comparison for Plan
3b was the "no-action" (do-nothing) plan.

The emphasis in Stage 3 planning was therefore limited to refining Plan 3b.
Principal considerations in this refinement were: the view of local boaters
regarding channel depths, width, and aspect; mitigation of adverse environ-
mental impactsi and modification of the configuration of the mooring area
based on such factors as ODNR's preference for location of the launching
ramps, service facilities and parking areas, and minimization of destruction
of the existing wetland area. Following completion of this refinement, the
impacts of Plan 3b were then compared to the impacts of the "no-action" (do-
nothing) plan.

Based on the results of the Stage 3 planning effort, it has been determined
that Alternative Plan 3b is economically justified and environmentally
viable. It is both the NED Plan and the plan least damaging to the environ-
ment (an EQ Plan could not be designated for this study since no alternative
provided net contributions to the EQ account). Plan 3b is the only plan
acceptable to both the Ohio Department of Natural Resources, the local
sponsor, and the U. S. Fish and Wildlife Service. Plan 3b is also acceptable
to the local boating community. In addition, since wetlands destroyed by
Plan 3b would be replaced in kind, Plan 3b is in compliance with Executive
Order 11990 (Protectinti of Wotlands). For these reasons, it is the conclu-
sion of this Reformulation Phase I Study that Alternative Plan 3b (Modified
Wetland/Parking Lot Harbor) qhould be recommended for construction.
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DRAFT ENVIRONMENTAL IMPACT STATEMENT

Proposed PLans for the Small-Boat Harbor
at Geneva-on-the-Lake, Ashtabula County, OH

The responsible lead agency is the U.S. Army Engineer District, Buffalo, NY.

The responsible cooperating agencies are the Ohio Department of Natural
Resources and the United States Fish and Wildlife Service.

Abstract: Geneva State Park is located along the Lake Erie shore in the
northwest corner of Ashtabula County, OH. The Buffalo District has investi-
gated public concerns relating to inadequate facilities for recreational
navigation there. Of the five plans which have been considered during recent
stages of planning, one has been the subject of detailed planning, in addi-
tion to the No Action Plan. This is Alternative Plan 3b, the Modified
Wetland/Parking Lot Harbor Plan, which includes environmental mitigation
features. This has been designated as the tentatively-selected plan based
upon its potential performance in addressing the identified public concerns,
including mainly the provision of an economically-efficient boat harbor with
minimum damage to the natural environment and minimum disruption of park
facilities.

SEND YOUR COMMENTS TO THE DISTRICT If you would like further information
ENGINEER BY: on this statement, please contact:

15 July 1981

Mr. Robert Klips

U.S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, NY 14207

Commercial Telephone: (716) 876-5454

FTS Telephone: 473-2175

NOTE: Information, displays, maps, etc. discussed in the Geneva-on-the-Lake
Main Report are incorporated by reference in the EIS.
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SUMMARY

Major Conclusions and Findings

As a first task in the planning process, problems in a study area are iden-
tified by ellcitng Information from the public about water and related land
resource imanagement needs. The needs identified during the Geneva-on-the-
Lake SmalL-Boat Harbor study iiclude satisfying the demand for a recreational
small-boat mooring area and harbor-of-refuge while at the same time causing
no avoidable net loss of wetlands fish and wildlife resources, and also
pres'rvlng, so far as pos;i b I, existing park facilities.

As mandatced by the Corps piann dig process, various alternative plans have
been formulated to address area needs and pLanning objectives, and these
pllans have been addressed .nd %tvaluated for economic and environmental
I mpacts . During early Stage 2 planning, four economically feasible concepts
were developed. Refinement of these alternatives through coordination with
other agencies and incorporation of more recent survey data has resulted in
the tentative selection of a preferred implementable alternative. This plan,
Alternative 3b, is a modification of an earlier devised plan and provides for
a 3bn-slip, all-weather harbor located partly on land occupied by a wetland
ecosystem and partly on land occupied by parking and lawn areas. Specific
environmental mitigation measures to accomplish wetland protection have been
developed for implementation arid incorporated into the project plan.

The National Economic Development (NED) Plan is that plan which produces
in.iimoin net economic returns. I-conomic returns are the amount by which
arrirmeil benel its exceed annual costs. Using this rationale, Alternative 3b,
the Modified Wetland/Parking Lot Plan, has been designated as the NED Plan.

Recog,|I lng that environmneital quality (EQ) has both natural and human
mail estatiLons, an EkJ PLaii .ddrsses the planning objectives in the way which
ernplaiz(-s aesthetic, ecological, and cultural contributions. Beneficial EQ
contributions are made by pre:;erving, maintaining, restoring, or enhancing
the signIticant cultural and itatural environmental attributes of the study
a ra. Designating an EQ plan Involves measuring the enviromental changes
related to different plans and selecting the plan which, based on public
input, contributes to, or is most harmonious with, environmental objectives.
'he iundamental environmental objective in the Geneva-on-the-Lake study is to
mlnlmz, or eliminat' any adverse environmental impacts resulting from the
pro jec. on ite weLland area.

Candidate 1Q Plans must make net. positive contributions to the components of
tie lI( account. At a minimum, an alternative must make net positive contri-
butions to the EQ account in order to be designated the EQ plan. If it is
impossible to develop a plan which meets these minimum requirements, an EQ
plan cannot be designated. Rat her, the plan which is least damaging to the
enviromnent will be identified. In the Geneva-on-the-Lake study, no plan
provides neL cootr butiois to the E.Q account. All implementable plans,
including the tentatively selected plan, cause initial wetland destruction by
locating harbor facilitles, in part, on currently existing wetlands. In the
tentat ively selected plan, thli,; destruction would be compensated for by
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implementation of specific enviroamental mitigation measures. These measures
would offset specific negative environmental impacts, but would not result in
net environmental benefits. Also, all implementable alternatives would cause
some negative environmental effects which mitigation would not compensate
for. The plan which would result in minimal impact is Alternative Plan 3b,
the Modified Wetland/Parking Lot Plan, including environmental mitigation,
which therefore is designated as the plan which is least damaging to the
environment.

The Lentailvely selected iLart is Alternative 3b, Modified Wetland/Parking Lot
Harbor, with environmental mLigation. The rationale behind selection of
this plan Is that it is the most economical plan, and yet causes the least
destruction of beneficial nattiral and man-made features of the park.

Areas of Controversy

To date, there are no unresolved issues that were the subject of major
disagreement among public interests during the course of the study. During
Stage 2 planning, plan selection was the subject of disagreement between
study participants, with the U.S. Fish and Wildlife Service favoring an
alternative (Alternative I, the Cowles Creek hiarbor) which was strongly
opposed by the local sponsor, OUNR. The issue was resolved through coor-
dinated development of an alternative (the tentatively selected plan) which
was acceptable to all interests.

Unresolved Issues

There are no unresolved major disagreements among study area interests, to
date •

Relationship to Environmental Kequirements

The Stage 3 plans have been considered in relation to a number of Federal
laws and policies, as well as State laws, which have bearing on the issues
involved. Project planning has been in full compliance with the following
Federal Acts: Water Resoures Planning Act of 1965; Fish and Wildlife
Coordination Act of 1958; National Historic Preservation Act of 1965;
National Environmental Policy Act of 1969; Coastal Zone Management Act of
1972; the Endangered Species Act of 1973; and the Federal Water Pollution
Control Act of 1972, as amended by the Clean Water Act of 1977. Also, the
following Lxecutlve Orders have been complied with: EO 11990 - Protection of
Wetlads and EO 11988 - Flood Plain Management.

Section 404 of the Federal Water Pollution Control Act of 1972 (P.L. 92-500)
requires that an evaluation of the effects upon water quality be performed
for any proposed discharge of dredged or fill materials into waters of the
United States. An evaluation ha-i been performed and is included as Exhibit
F-2 of Appendix F.
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SECT ION I

NEED FOR AND OBJECTIVES OF THE ACTION

TIlE STUDY

1.01 Introduction - Corps of Engineers involvement in studying the feasi-
bility of construction of a small-boat harbor in the Geneva-on-the-Lake, Ohio
area dates from 1945 when Public Law 79-14 directed the Secretary of War to
conduct preliminary surveys of the south shore of Lake Erie with a view to
the establishment of harbors and harbors-of-refuge for light draft commercial
and fishing vessels as wLLl ab for recreational craft. In July 1946, a pre-
liminary examination report tavorltag construction at 33 sites on the coast
of Lake Erie was completed. The preliminary examination report recommended
further study of a site at Arcola Creek, a site about 2 miles west of Geneva
State Park. Preparation of detailed survey reports on the favorable sites
was authorized by the Chief of Engineers, in December 1946.

1.02 During the ensuing years, the State of Ohio, which was developing a
State Park at Geneva-on-the-Lake, requested that the Geneva State Park site
be substituted for the Arcola Creek site. This was approved, and in February
1969, an Interim Feasibility report was completed recommending the construc-
tion of a small-boat harbor at Geneva-on-the-Lake. The recommended project
was subsequently, in 1970, authorized for construction under Section 201 of
the 1965 Flood Control Act (PL 89-298)._/ Funds to initiate the advanced
engineering and design of the project were appropriated in FY 1978. These
funds were used to prepare the Reformulation Phase I GDM and DEIS presented
herein and have led to the general conclusions and recommended plan presented
in these documents.

1.03 Several legislative and physical changes, having a direct influence on
the feasibility of constructing the authorized project, have occurred since
the project was authorized in 1970. These changes include: (1) the
construction of a parking lot at the location originally envisioned for the
boat mooring area; (2) the recognition of the existence of a wetland within
the location originally planned for the launching area and turning basin; and
(3) numerous legislative changes regarding the projection of the environment,
many of which are directed toward wetland preservation. The plans considered
during this reformulation study have been developed in consideration of these
physical and legislative changes, and therefore all differ somewhat from the
authorized project.

PUBLIC AND AGENCY CONCERNS

1.04 liarbor Location - The primary dominating concern is that of the State
of Ohio, the project local sponsor, opposes the acquisition of lands outside
the Geneva State Park boundaries for construction of a small-boat harbor.

The possible area is further Limited to an area between Cowles Creek and a

V A detailed description st Lhe authorized plan is contained in Section I

of the Draft Phase I GUN Report.
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wet[and to the west of the parking lot. I/ Therefore, with the exception of

a possible mitigation site at Wheeler Creek, all alternatives formulated for

this Phase I study were itmited to the area between Cowles Creek and the

wetland area.

1.05 Parkn_ Lot - A concern, expressed by the State of Ohio, is that the
construction of the mooring area and the overall plan would have the least

impact possible on the existing parking lot at Geneva State Park.

1.06 Protection of Wetlands - A significant concern of the study, as defined

in various Federal laws and expressed by the U. S. Fish and Wildlife Service,

is that the construction of Federal projects avoid the destruction of

wetlands to tile greatest extent possible considering the need for the project

and its practicability of construction In nonwetland areas.

1.07 Littoral Processes - Construction of navigation structures and the
dredging of channels along the open shorelines of the Great Lakes often has

adverse effects on littoral processes and the stability of beach areas. The

fact that any boat harbor plan for Geneva-on-the-Lake involves breakwaters

and channel dredging makes the impacts on littoral processes a concern of the

study.

1.08 Recreational Boating and Fishinj - The primary concern related to this

study is the desire by local interests for better boating facilities and
possibilities for recreational fishing in Lake Erie. These concerns and
desires have been expressed at public meetings and workshops for the study,

and the demand for additional facilities has been determined by appropriate

economic analysis.

1.09 Avoidance of_ Impacta of Bathirn Areas - Bathing beaches exist at Geneva

State Park. Therefore, one of the concerns of the study is that any plans
for a recreational boat harbor avoid adverse impacts on such areas.

PLANNING OBJECTIVES

1.10 Introduction - The development of various alternative small-boat harbor

plans for Geneva-on-the-Lake, Ohio, considered both the two national water

resource planning objectives as defined by the U. S. Water Resources Council
and a number of study area specific planning objectives developed in relation

to the previously described public and agency concerns for Geneva-on-the-

Lake. The national planning objectives are:

a. To enhance National Economic Development (NED) by increasing the
value of the nation's output of goods and services and improving national

economic efficiency. For recreational boating tlects such as the
Ceieva-on-the-Lake project, the return to the b owner on the investment

in -ecreational boats is a measure of NED.

Th a area is illustrated on Plate 2 in Appendix H, of the Draft Pbase I

GD I. Report.
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b. To enhance the quality of the environment (Eq) by the management
conservation, preservation, creation, restoration, or improvement of certain
natural and cultural resources and ecological systems.

1.11 Study Specific Planning Objectives - Specific planning objectives are

the National, State, and local water and related land resources management
needs (opportunities and problems) specific to a study area that can be
addressed to enhance National Economic Development and Environmental Quality.
Based on a review of the directives established by the authorizing resolu-
tions for a small-boat harbor and harbor-of-refuge at Geneva State Park, pre-
vious reports for the area, statements by individuals in the private sector,
input from offlcials at many levels of government and an analysis of the
problems and needs of the study area as discussed previously, the following
specific planning objectives for the Geneva-on-the-Lake Small-Boat Harbor
porject have been identified:

a. Appreciable recreational boating demand exists in the area which is

presently unfulfilled due to a lack of adequate harbor facilities.
Therefore, one objective of this study will be to provide a recreational har-
bor facility for shallow draft recreational craft which will also enhance the
development of the existing State park at Geneva-on-the-Lake.

b. Hazards to small-boat navigation exist due to the absence of a harbor
or natural shelter in the 29-mile reach of Lake Erie between Ashtabula harbor
and Fairport Harbor. The need for a harbor-of-refuge facility becomes more
critical with each passing year as more and more recreational craft take to
Lake Erie. Therefore, the second objective of this study will be to provide
a harbor-of-refuge for light-draft recreational craft between these two
Federally improved deep-draft harbors.

c. Due to the State Park's location near good recreational fishing areas
of Lake Erie, local interests state that appreciable recreational fishing
needs exist in the area. Therefore, another objective of this study will be
to incorporate, If justified, such facilities in the project as are necessary
to aid in meeting the land-based recreational fishing needs of the area.
This need could be met, for example, by providing access onto any breakwaters
that may be constructed for the small boat harbor.

d. Any development that would modify the existing wetland area within
the State Park poses severe environmental concerns. Therefore, one objective
of this study will be to minimize or eliminate any adverse environmental
Impacts resulting from this project on the wetland area. This objective
could be met, for example, by relocating the authorized harbor project, relo-
cating the existing wetland area, or increasing the quality of the remaining
wetland area if a portion of tie wetland area is destroyed.

e. Any development that disrupts existing park facilities poses severe
concerns to the State of Ohio. Therefore, one objective of this study will
be to minimize or eliminate any adverse impact on existing park facilities.
This objective could be met, tor example, by relocating the authorized harbor
project or relocating the existing park facilities.
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I . The maintenance of n1at onil strength and satisfactory levels of
livingt will be achieved by increased national income and productivity.
Therefore, one objective of thin study will be to maintain or improve the
economic status of the area. This objective could be met by constructing a
harbor for which the benefits derived from the project exceed the project
costs.

g. Previous Corps reports have indicated the need for shoreline protec-
tive works to reduce shoreline erosion at Geneva State Park. Therefore,
another objective of this study will be to incorporate such facilities as are
required to inake the harbor project compatible with the existing and future
shoreline protective works at the SLate Park.

1.12 The developtuent of small-boat harbor plans for Geneva-on-the-Lake,
Ohio, has attempted to satisfy, to the maximum extent possible, as many of
the planning objectives described above as possible.
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2.01 Introduction - The planning, development, assessment, evaluation, and

documentation ot the various .zlternatlve small-boat htarbor plans for

Geneva-on-the-Lake has been baised on several factors as described below:

a. The original irojct .uthorizatlon for construction of a small-boat
harbor at Uencv~i-on-the-La k.

b. The views, nveds, ind concerns expressud by concerned agencies, the

concerned public and the pote-itial local cooperator (The Ohio Department of

Natural Resources).

c. The national water and related land resource objectives as defined in

Principles and 3tandards; '33.),I CFK 29U-295.

d. The various local plainnLng 3bjecLives developed for the study.

e. The Corps of Engineers 1105-2-200 series of regulations dealing with

multi-objective planning o water resource related projects. These regula-

Lions require that feasibilty studies be conducted in three stages. Stage 1

- Reconnaissance level (formerly Plan of Study level) determines if there is

any Federal interest in the study area and determines the future course of

the study. Stage 2 - Development of (ntermediate Plans explores a broad
rallt-, o ateriiatlwiv plais, screens them out, and advances certain plans to

the next stage. Stagi' 3 - Development of Detailed Plans involves the further

development and refinement of plans advanced from Stage 2. Throughout this

process, four planning tasks are performed and reiterated. These are: (1)

problem identification, (2) formulation of alternatives, (3) impact

assessment, and (4) evaluation. As the study progresses through the three

stages, emphasis is shifted from problem identification and formulation of

alternatives to impact assessment and evaluation.

f. The National Environmental Policy Act (NEPA) of 1970 (PL 91-190).

The Council on Environmental Quality Regulations for implementing the proce-

dural provisions of the National .:nvironmental Policy Act (40 CFR 1500 1508).

Corps of Engineers regulations including: ER 200-2-2, Policy and Procedures

tor Implementing NPA; K.k 105-2-920, Feasibility Reports: Organization and

Content; and other applicable Corps of Engineers Regulations.

g. AlL applicable hIs and statutes regarding environmental protection.

BOAT IHRBUR PLANS i..LLMINA'D DURING STAUPi 2

2.02 'hLs section will bricily discuss the two plans developed during

Stage 2 efforts that were not carried into Stage 3 planning, development of

detailed plans. These are the Cowles Creek larbor Alternative and the
Wetlands Harbor Alternative - Plans 1 and 4, respectively. It will also

briefly explain why these plans were eliminated from further consideration.
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2.J Alteriat lve Plan 1, the Cowle; Creek Ittrbor Al tertative would have
locatled a 400-slip boat harbot aad harbor-of-retuj;e at tile mouth of Cowles
Creek. A harbor at this locatloi would cause severe disruption of park faci-

lities by isolating the beach irc, vast ot (.owles Creek from the bathhouse
west of the creek. Currently a footbridge cotnects these two areas and

pedestrians pass Irom one to the other ovet a distance of 850 feet. With the
harbor ink place, the disttnct, re(u ired to he walked between sites would be
increased nearly tourtold to 3.1d0 tet, mostly around the harbor, crossing
the creek over a replacement tothridse further south and passing through
area.s which would b-.- the sitt, 40 hiteui vt: litor vehicle use. This would be
a colsiderable inconveni e whi, Ih wtild sVurely diminish the quality of the
recreatiounal cKperie c of a.ye' deavoritg to utiliz'e both the east beach
are.i and the bathhoutse. Furt hI(,iore , L he hirbor enotralce and Its associated
iiitett , boating acrivity w,)tild b. lo, ,ta ,d v,.t rct,ir the east beach area and

thi would Lps ill .cetJt het i di sit pt ,ii and I , a! ety hazard to swimmers
Lheri,. The aquatic vcosystuem ol Uewle., tree..k wotld be adversely affected by

a harbor at this location. Bct w of thC, , nagat ive ajSpects of this harbor
location, and becaus, It wouhl -tupy 9 .a, r.. (halt) ot the existing parking
area In the Immediate vic lt iy, ,a harbor at this site is not acceptable to
the Iocal sponsor, the Ohi o ip.l tlment -,t Natural Kesources. For these
reasons, the Cowles Creek ikarbor AlternatLve wab eliminated from further

stud y.

2.04 Alternative Plan 4, the Wct land Harbor Alternative, would have located
the small-boat harbor nearly tnttrcly within the existing wetland area,
thereby causing disturbance and destruct ion of roughly 7.3 acres of land
which Is in a iairly natural e,tate, including 3.8 acres of wetlands for which
mitigatton would not be inossh . This plan is unacceptable for environmen-

tal reasons because ot Lhe t,at harm which would be done to a significant
nataral area. This plat is .t rogly oppose.d by the U.S. Fish and Wildlife
Service. Also, because I0os8t t~ the wetland destruction is avoidable by
lo)atlug the harbor elsewhere, tLhe plai is in violation of Executive Order
11990, which prohibits Federal participa tion in projects which destroy
wetlands if a practical altertitive to s,ch construction exists. Because
there arc pract ical alternativev harbor :-ite-s for which wetlands destruction
would be Less, and could be coimpen;ated for by mitigation, the Wetlands
II:arbor Alternative is no lon|gegr being considered tor implementation and has

been eliminated from further Study.

Fi'ATIRL.S COIMON To ALL PLANS (,OhS DlUEl) UUtKING STAGF 3

2.05 All .strocturaL pLans have certain e.lrncikLs in common and the differen-
ces between thew- are primarily matters ot precise location, size, and shape
of tile harbor (and, in the cas, of tle tentatively selected plan, the inclu-
sion of structural features and a maintenance plan for mitigation of adverse
eflects to tile wetlands, which is discussed in detail under the description
of that plan only, in the section of this chapter entitled: Plans Developed
in ietail). These are: (I) moooring areas and service facilities; (2)
entrance channel with a depth of 8 feet below LWD protected by rubblemound
breakwaters extending from the shore into Iake Erie; (3) interior channels
with a depth of 6 feet beLow I,Wh, and, (4) use of a sand I oass system to
fac Ilitate placement of beach material at sites on the east side of the east
breakwaters.

DEIS-l 3



2.O Mooring ar,.as and service facilities would be provided for either 360
or 400 boats. The project would necessitate, but would not include, addi-
tional parking which would be required Lo accommodate the 500 to 600 cars
which would he brought to the marina during times of peak use. A public dock
with publi service facilities including restrooms, fuel and oil sales, and
sewage pumpotit mtationR is included in all plans, as are launch ramps.

WITHOUT CONDITIONS (NO-ACTiON ALTERNATIVE)

2.0 This study has dimonst rated the currently existing marsh/swamp eco-
system to be a productivo, diverse, valuable and limited (both within the
park and regionally) tht.iral resource. In the absence of Federal improve-
ment- In the area, this resource, including the marsh component which has
been the subject of attentiou including mitigation planning, would be likely
to continue to exist in nearly its present condition. There would be fairly

long-term cyclic fluctuations in the area of the wetlands, correlated with
variations In the water levels of Lake Erie.

2.08 The wetland area would how,-ver, exist in a vulnerable state as human
agencies apathetic or antagonistic to the perpetuation of natural conditions

continue to act upon the area. Demonstrated current and potential threats to
the integrity of the wetlands ar,.: (1) land management practices which

currently are being employed to maintain a lawn area (a closely-trimed

biologically sterile monoculture of cultivated grass plants) as closely as
possible and encroaching upon the wetland on the east side and; (2) the
potential for development of park facilities on the wetlands like that which

hai already eliminated a large portion of the marsh component of the marsh/

swamp complex. The latter possibility, development on the wetlands, is
apparently unlikely due to the present lack of any such plans and because of
a Federal policy discouraging the issuance of the permit (pursuant to Section
404(b) of the Clean Water Act) which would be required for construction in a
wetland.

2.09 In its present condition, Geneva State Park offers no recreational

facilities for boaters who desire to use Lake Erie. The closest harbors are
located In Ashtabula Harbor, OH, approximately 12 miles to the east and in
Fairport Harbor, OH, approximately 17 miles to the west. However, the

existing facilities for recreational boating at these two harbors are
currently utilized to full capacity with long waiting lists for permanent
dock space. A regional boating demand analysis, and local public sentiment,
have indicated that there la an unfulfilled demand for additional permanent
mooring facilites and puhlic launching f.cillties in the area. If the no-
action alternative Is carril.d out, this demand would remain unsatisfied, and

potential local boaters would pursue alternate recreational activities, or

none at all.

2.10 Local interests, which stated that they consider a small-boat harbor at

Geneva State Park a prerequisite to attracting tourists to their resort area,
would live within an area economy lacking this particular enhancement.
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roughly 3,000 feet from existing pucklng facilities, additional parking faci-
lities closer to the berthing area would have been required. There would
therefore have been boating activities and development on three ales of the
wetlands area, rather than only on one side, as in the case of the
Wetland/Parking Lot Pl~an, and secondary impacts to the wetlands, i.e., noise,
disturbance through invasion of the area by people, etc., would have been
much greater with the. Offshorv/onshore Harbor Plan than with a
Wetland/Parking loct Harbor ilternative. Since economic costs of this harbor
plan were grcilter thitil thatl it the Wet land/Parking Lot Plan and it would not
hatve bevii lk-Hi dainagiiig eiv irminental Ly after required parking facilities
wurc hut li, planning ettorM At ~cr early stAige 3 were directed towards a
WetILot1d/1Pork ing Lot iiarbor ii terinat ive , arid the OftIshore/Onshore Plan was not
Ltht- Sub jec t u I det a iled desii.
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Lot, tb shown on Plate 14. "tie tiarboi entrance, 1lcted to take advantage of

he ex 1stitig bedro)ck trouigh, would haivv been protec ted by an arrowhead break-
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cunsidered ilk add ition to this preferred plan were unacceptable to at least
one tit the Htudy parttcipantii ind were clearly less eitctive in satisfying
thte planning objectives ot cte study, this is the only one which was devel-
oped in detail. (Several Other alternatives are included in this document
for comparative purposes.) 'this limitation of the developmental discussions
and planning to oniy the realistically litiplementable alternative was per-
torined to most eftectively utilize available planning resources and to faat-
litate effective communicaitioni aifong participants.

2. 119 [fie P'refterred Vidn for tilt, (,ene~va-gm-the-Lake Smal 1-Boat Harbor project
Is known as Alternative Hll it), the giotlt jed Wetlaid/Parkiirg Lot 4arbor
F lan. This plan has beeni dvl r* tluedilI, bce thlt INEI) p1,an, and the least
environmitentalIly dartagling plan, .kid it I-, Hle tibtit ivvuy selected plan. Trhe
plan would provide it tOu-si ip il -wotighor liiIur located on land which is
part ly a Wet litd art-.i atnd part I, pat kitig attk latwn areas. Lnvironmelntal miti-
gar ion wor.sures have heeri deI jid tr a 1111-1:0101t.1tiin, anda have been incor-
poraled fiito tilt- project plin. I~T'hes iiiastres wuulil provide and maintain

wet li nd cond it ions~ n an ac re i I,redt er tliai Ltt which would be destroyed
biy Oons r ot Elin ti tlit. hodr I iir hir.

I )lbiv -i.i- I -boat lkitrt),i wkot ii, it- ifrd iarhar-ut-retoge would occupy
rig iI i. t) Attri's Iikiitint i-t (liv. 'thu * I t~ t Wo l be, tiilLL ed with Lake

..T ii' ViAil0 l 'ti t ' chIe )I t .'et Will i ii d -. ,)t t eet long, which would be
1)rit.i I t by at pa Ir ., oblIt t)t4,ikw I .r, ixteilditig Into Lake E~rie.

.. ' 21 Iit plin wo)uld1 lilt tall, . iti',, i j ii .i ibale iinoutnt A! irrever~sible

W'A I ulil ile',t ( t I.)I . Thit lirl 1'. to [i 1:i e 4itkiat ed unill area t~1c
Ii , I, it 4. Z. 'i I' ii il W t tit ,It, I -, I I ,arsii, and dec'l rutrsg combined.

I e. Iti-- i i i I t,.#)i I * ' t. i t il d fn ilit t i iL the immed iate vic 1-
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'd.f il" ,I (u f I i It I I. . I " Kt t I r u t'i. izt dI 'I al



COMPAKATIV. LMPAC'rS OF ALTIkNATIVIS

2.22 introduction - The following table presents, in comparative form, the

base and no action conditions, and the impacts of all the plans which have
been considered in Stages 2 atid 3. The quantities of area of each habitat
type which would be affected by the various alternatives are based upon the
vegetation analysis performed by the U.b. Fish and Wildlife Service, pre-
sented in the Four-Season Study Keport. The figures presented here differ
(by being smaller) from similar comparisons of impacts presented in previous
Corps reports (the Stage 2 Document and information derived from it included
inl this Phase I 4u*M). These Ligures were based upon incomplete information
and a less precise terminology describing habitat types, especially wetlands.

While both sets of comparisons are fairly accurate in relative terms, the

figures offcred htere are fairly accurate also in absolute terms.
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SECTWON 3

AFFECTED E NVIRONMENT

ENVIRONMENTAL CONDITIONS

3.0. Geneva-on-the-Lake, OH, as shown on Platt I in Appendix H, is located

at the northwestern corner of Ashtabula County, on the south shore of Lake

Erie. It is situated about 17 miles east of Fairport Harbor, OH, and 12

miles west of Ashtabula Harbor, OH, both of which are Federally improved

deep-draft harbors. Approximatley 90 percent of the land in Ashtabula County
is classified as agricultural-rural. Geneva and Geneva-on-the-Lake are pri-

marily residential communities with many summer cottages. The major industry

in Geneva-on-the-Lake is tourism, including cabin rental, small shops,

motels, restaurants, boat and equipment sales and rentals, and related busi-

neses located along Ohio Route 531, east of the State Park. The comunities

and the park cater to a large volume of summer vacationers, who generally

remain in the areta for one to two weeks, with a number of persons visiting

the area on weekends and holidays.

3.02 Land surfaces at the park rise abruptly forming 15 to 20-foot high

bluffs near the shoreline. The lake shoreline is straight, and the inland

area consists of woods, meadow, wetlands, and developed park facilities. A

significant natural resource located within the park which would be directly

impacted by the proposed project is a 9.6-acre wetland. The creation of this
wetland is attributed to the repeated blocking of the area's drai.vige system

by shifting sand dunes which formerly oczurred here. A total of i* major

habitat types have been identified within this area, the interspersion and

juxtaposition of which encourage a rich diversity of life in the area.

3.03 Water from the marsh/swamp complex formerly flowed eastward into Cowles

Creek before entering Lake Erie. By 1960, either due to road construction or
natural processes, water from the wetland no longer flowed into Cowles Creek

but was diverted to the north and flowed directly into Lake Erie. In the

late 1960's, ODNR began the development of the bathhouse and parking lot bet-

ween the present wetland and CowLes Creek. In the process, the large dune

complex was eliminated along with a malor portion of the or 4 ginal marsh area
and part of a mature oak forest. The excavation of fill material for the

parking lot has resulted in the creation of two open ponds alongside the

wetland. A more complete description of the wetland ecosystem is given

buginning with paragraph 3.09, Biological Habitats and Species.

3.04 No cultural resources protected by Federal mandates that would be
affected by the proposed Corps action exist in the project area. The latest

published version of the National Register of Historic Places, and all sub-

sequent revisions have been consulted. There are no registered properties,

or properties listed as being eligible for inclusion thereon, that would be

affected by this project. A cultural resources reconnaissance, dated

II December 1979, concluded that no significant cultural remains exist within

the project area. The survey report Is included as Exhibit G-1 in

Appendix G.
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SIGNIFICANT KESOURCES

3.05 Recreation - Geneva State Park consists of 725 acres of State-owned
property administered by the Ohio Department of Natural Resources (ODNR),
Division of Parks and Recreation. The park has approximately 1-1/2 miles of
Lake Erie shoreline with narrow bathing beaches located on either side of
Cowles Creek. Present recreational facilities at the park include a bath-
house pavilion, picnic table:;, cooking grills, lavatory facilities, 12 house-
keeping cabins, and a parking, lot. Proposed recreational development will
provide opportunities for cauiping, swimming, boating, fishing, picnicking,
and ,|ature study. The park is easily assessible from Interstate 90 and State
Route 534 through the city of Geneva and the village of Geneva-on-the-Lake.
Attendance ligures furnished by CUNR indicate that peak attendance at Geneva
Slate Park occurred Lin 1970 with a total attendance of 213,116. A com-
bination of high lake levels and shoreline erosion have resulted in a drama-
tic decrease in swimming activities from 1973 to 1975, however, recent park
attendance figures have shown an equally dramatic increase.

3.U Small recreation tlisheries are found at the park. The major fishing
concentration presently is located at the mouths of Cowles and Wheeler
Creeks, where coho salmon and rainbow trout (steelhead) are caught. Also,
the west borrow pit panfish (bluegill, pumpkinseed, black crappie) provide
angling pleasure for comparatively few visitors to the park.

':.07 in addition to the facilities within the park, there are several golf
courses, camping areas, and other recreational areas nearby. There is an
unprotected boat Launchtixg ramp adjacent to the east boundary of the park.
-he public recreational beaches situated closest to Geneva State Park are at
Ashtabula, OH (12 miles to "ie east), Presque Isle, PA (44 miles to the
cast), and at Headlands State Park in Mentor, OH (18 miles to the west).

3.08 Aesthetics - Geneva State [lark is set in a fairly natural setting.
Portions of the park are mowed and developed for picnicking and field
recreation activities and parking areas occupy some of the land. However,
other areas are in an undeveloped natural state and thus provide ideal oppor-
tunilties for nature-related passive recreation activities such as bird
watching, nature photography, and hiking. Since vehicles are limited to
parking areas and the few park roads, noise levels are low and the resulting
serette peacefulness adds to the quality of the recreation experience of
current visitors to the park. The air quality is acceptable according to the
standards of the State ot Ohio. The portion of Lake Erie shoreline included
within the park is relatively uninterrnpted and provides a visually pleasing
S e11 e •

3.09 Biological Habitats and Sj cies - This section presents a brief
description of the biological habitats and species present in the marsh/swamp
area of Geneva State Park that would be affected by the tentatively Selected
Plan. The information presented here results from a four-season survey of
the area conducted by the U. S. Fish and Wildlife Service during 1978 and
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1979. V/ The Fish and Wild]ILte Service surveyed the marsh/swamp area to the
west of the Genieva State Park parking lot and the areas of Wheeler Creek and
Cowles Creek. This aection will focus on the marsh/swamp area. The reader
interested in the data from Wheeler and Cowles Creeks should refer directly
to the Fish and Wildlife Service Report.

3.LO The entire marsh/swamp complex at Geneva State Park can be separated
into several different habitat types based upon the amount of standing or
flowin water present and the typical vegetation types associated with the
habitat types. Two large bodies of water, borrow pits (Ponds "A" and "B")
were created when material excavated from the area in the early 1970's was
used to construct iLhe State Park parking lot. Both ponds are generally open
water and are connected to the marsh by small, short channels. The west pit
is about 4.2 acres in size and has a maximum depth of 7.5 feet. Steep slopes
and exposed clay subsoil Limit the growth of aquatic vegetation around its
perimeter. The east pond is smaller, about 2.4 acres in size, and shallower
with a maximum depth of 5.5 feet. A small island is present near the
westerly shore of the pond and its perimeter supports a growth of Phragmites,
cattails, rushes, and arrowhead. A hardwood forest of cottonwoods, aspens,
ashes, and some willows partially borders both ponds. The marsh/swamp proper
consists of several different habitat types. These include wooded swamp,
dominated by an overstory ot dead trees, shrub swamp with dense stands of
buttonbush and ash; deep marsh of spatterdock and cattails, shallow marsh of
denst. emergent growth and a wet meadow of willows, grasses and sedges.
Bordering the marsh/swamp habitats are upland habitat types consisting of
olditeld with willows, cottonwoods, aspens, dogwoods, and sumac and areas of
mowed grass in the parking lot area.

3.11 The variety of habitats present in the marsh/swamp complex provides
excellent breeding, feeding, and resting areas for fish, birds, and mammals
as well as invertebrates and reptiles and amphibians. The Fish and Wildlife
Service collected 22 species (if fish in the area. Typical pond species, such
as golden shiner, emerald shiner, bullheads, carp, and five species of
sunfish, dominated the fish countiity. Benthos were not sampled in detail,
but a relative diverse community ot isopods, amphipods, crayfish, damselfly
larvae, midge larvae, and other species was identified. Midland painted
turtles, snapping turtles, easturn garter snakes, and northern water snakes
were all commonly observed in the marsh/swamp complex. A total of 86 species
ot birds were also observed lit the area. The most common species were tree
and barn swallows, and red-winged blackbirds. Waterfowl were also common in
the area and breeding pairs ,I wood duck, mallard, and Canada goose were con-

firmed fron the complex. The most common predacous mammal was the racoon.
Uevr, muskrat, red fox, and otlur small mammals were also present. Beaver
and mink were also present in the marsh/swamp complex although they were not
directly observed.

7U. S. Fish and Wildlife Service, Columbus Field Office, 3 April 1980.

Four-Seasons Study, Geneva-on-the-Lake, Ashtabula County, Ohio. Exhibit
U-2 of Appendix G.
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3.12 in conclusion, the marsh/swamp complex, although not extremely large in
size, Is a valuable biological resource. The large number of different habi-
tats present in the complex support a diversified assemblage of plant and
animal species. Such areas are rather uncommon along the highly
industrialized eastern Lake Erie shoreline of the State of Ohio.

3.13 Endangered and Threatened Species - Several plant and animal species,
protected by the Federal Government (Endangered Species Act) and by the State
of Ohio, have knowia ranges that encompass the Geneva-on-the-Lake area or have
receliity been sighted In the area. Coordination with the U. S. Fish and
Wildlife Service I indicates that two Federally Endangered Species occur in
the Ashtabula County area. These species are the Indiana bat (Moyotis
sodalis) and Bald eagle (lialiaeetus leucocephalus). Neither species has been
recently sighted in the study area although Bald eagles proably migrate
through the area at times. Three Ohio Endangered Species (one fish, one
bird, and one plant) and two Ohio Threatened Species have recently been
sighted In the study area. Table 2 gives a tabulation of information known
about these species. Ohio Endangered Species are in danger of being extir-
pated from the State while Ohio Threatened Species are less rare, but still
likely to become endangered in the near future.

R- Refer to U. S. Fish and Wildlife Service letter, dated 9 October 1980,
(Exhibit E-5 of Appendix h).
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Table 2 - Endangered and Threatened Species Recently Verified for the
Geneva-on-the-Lake Study Area

Species
Common Name Scientific Name Status Remarks

American brook lamprey Lampetra lamotte : OE Collected by local
fishermen on
Wheeler Creek
(4/24/79) L/

Sharp-shinned hawk Accipiter striatus OE Fairly common
throughout area

but not as
breeding pairs I/

Itlaiid beach pea Lathyrus maritimus OT Found along beach
zone in park and in
the Wheeler Creek

area in 1979Y

Water-starwort CalliLtriche verna OT Found in the
wetland area at

the State Park in
1979 2/

Leafy Lussock sedge Carex aquatilis OE : Found near the
: mouth of Wheeler
: Creek in 1979 2_

Status: OE = Ohio Endangered
OT - Ohio ThreaLevied

Refer to U. S. Fish and Wildlife Service Four-Seasons Study Report, dated

4/3/80 (Exhibit G-2 in Appendix G).

2/ Information supplied by Ohio Department of Natural Resources, Division of

Natural Arcas and Preserves, Ohio Natural Heritage Program.
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SECTION 4

ENV IKONMENTAL EFFECTS

SOCIAL AND ECONOMIC EFFECTS

4.01 Noise - Construction noises would occur which could be disturbing to
visitors to the park if Alternative 3b is carried out. Probably the most
disturbing noises would accompany the excavation of land, because this acti-
vity involves intense, persistent physical impact between machinery and dense
materials to be broken up and moved (asphalt and soil). Also this excavation
is to be performed on areas directly adjacent to fairly well-used park faci-
lities where visitor population is likely to be high. Noise would also be
generated by breakwater construction, affecting visitors to the park. It is
anticipated that this would be a fairly continuous motor noise as water and
land-based cranes and barges manipulate stone material, and would affect
mainly visitors a1t beach areas nearest the activity.

4.02 The increased attendance at the park, facilitated mainly by increased
development, i.e. construction of a small-boat harbor, would result in an
increased level of noise and comuiercial activity there.

4.03 Displacement of People - No residential development exists in the area
where construction would occur, so no displacement would occur as a result of
Implementing Alternative 3b. Beach visitors may choose to avoid beach sites
nearest construction activity ,nd thereby be displaced to equivalent nearby
sites.

4.04 Aesthetics - If Alternative 3b is implemented, the climatic conditions
of the Lake Erie coast dictate that major construction be accomplished during
the period of heaviest use of the park and beaches. Offshore construction
activities would present an obstruction to the natural view of the lake and
it some ways detract from the scenic beauty of the shore. Conversely, some
visitors to the area might derive pleasure and interest from viewing
construction work in progress.

4.05 The existence of a small-boat harbor at Geneva State Park would detract
in some ways from Its scenic beauty. Views along the shoreline would be
obstructed by breakwaters, and natural areas would be replaced by essentially
lifeless stra'tures and .icLiLILies. The increased attendance at the park,
facilitated mainly by increased development for the use of motorized
contrivances, would result in an increased level of noise and commercial
activity there, which is precisely what many people seek to avoid during
their leisure time, seeking instead peacefulness and serenity, which would be
rendered less available due to this project, especially at the beach areas
and the wetland complex. This would detract Crum the quality of the
recreation experience of some members of several groups of the nonboating
public, including those who ungage in the following activities at the park:
camping, swimming, fishing, hiking, picnicking, and nature study.

4.05 Community Cohesion - Alternative 3b would not be implemented in a com-
munity but rather in a State park, thus zhere would be no effect on community

cohesion.
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4.0b CommunIlty Growth - Since Alternative 3b would be implemented in a State
park, no effect on community growth is anticipated.

4.07 Property Values - Since the proposed small-boat harbor would be located
on State-owned Land, no impacts to property values at the project site would
occur. Commercial properties have a market value which is largely dependent
upon their suitability for successful business activity. In the case of
areas of high tourism, an inflIX of visitors determines the amount of income
generated on a tract of land and in turn, largely determines prope:ty values.
Therefore, the increase ot recreational opportunities at Geneva-on-the Lake
ran be expected to increase the desirability of nearby properties and thereby
their value.

4.08 Tax Revenues - The impact ot small-boat harbor construction on property
tax revenues would be expected, over the lon6 run, to follow a pattern simi-
lar to the Impact on property values. Over the short run, however, one would
expect a more signticant impact on property values than tax revenues, as
ther Is gemerally a lag between the time when property values change and tax
assessments are adjusted. Over the long run, though, reassessments will
bring the increase in properLy Lax revenue; in line with the increase in pro-
perLy values.

4.09 One must take care not to equate an increase in property tax revenues
with an improvement in the fiscal condition of a community. Also requiring
consideration are the changes In public servicing costs. More development
means not only more property tax revenues, but also higher public servicing
costs which could offset the increase in revenues.

4.10 As recreation and boating related sales increase, sales tax revenues
would also be expected to increase. Expenditures for dockage, fuel, and boat
maintenance and supplies woidd contribute to this increase. Additional sales
tax revenues would be generated from the sale of food and other goods and
services to the boaters. The precise amount of increase cannot be estimated.

4.11 Public Services and FacLitics - The demand for public services, in the
form (f police, rescue, and mncdical services would not rise appreciably due
to the presence of construci ,n crews. Other public services, such as refuse
collection, sewage treatment, water supply, and public utilities, should be
suff icitnt to accommodate any toreseable influx of workers. After project
completion, these services and facilities -is well as public utilities would
have to be restructured or expanded somewhat to service marina users, par-
tLicularly during the boating season.

4.12 Emloyment/Labor Force - The input ot capital into a project would

retiult in a temporary increasc In employment and labor force during
coustruction. Implementation of Plan 3b would involve the employment of
approximately 20 persons. Thes Impacts would be of short duration, as
construction is expected to occur during two seasons. Secondary impacts
could be considered beneficial as a rise in employment would occur associated
with marina operatLon and the ,;.ile of appurtenant goods and services.
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4.13 Business and Industrial ACtLivity - The construction of a small-boat
harbor is a business activity of an industrial nature which can be expected
to benefit those contractors which would be involved. As a result of the
project, a new business activity would be introduced to the area involving
the operation of the marina. Concomitant with an increase in recreational
activity at Geneva State Park, would be an increase in tourist-related busi-
ness activity in the area, and industrial activity related to boating.

4.14 Regional Growth - A primary planning objective of this project is to
satisfy a large-scale demand for mooring spaces by prospective and existing
small-boat owners in the northeast section of the Ltate of Ohio. ODNR has
stated that they consider the development of a small-boat harbor facility at
Geneva State Park imperative to promoting optimum use of the park and to
fulfilling this need. Therefore, the construction of a small-boat harbor atGeneva-on-the-Lake is amenable to desirable regional growth.

4.15 Displacement of Farms - No farms or farmland exists in the area of the
proposed project. Therefore, no farms or farmland would be affected by the
construction of a marina facility at Geneva State Park.

ECOSYSTEM K FEC'TS

4.16 Introduction - The tentatively selected location for the small-boat
harbor partly overlaps a 9.6-acre marsh/swamp complex. This wetland, imme-
diately inland from Lake Erie and hydrologically fed by a small creek flowing
into Lhe lake, has been dot ermined to be a significant natural area. As
detailed in Section 3 of th- EIS and within the U.S. Fish and Wildlife
Service Four-Seasons Study Re.port (Appendix G), its value is based chiefly
Upon the- facts that it is charcterized by high habitat and plant diversity,
provides breeding and roosting sites for waterfowl, supports communities of
songbirds, opulattons of lish and is also occupied or utilized by several
species of mammals. The site has a potential, presently little-exploited,
usefulness as a site for educational purposes through recreational nature
study. It is a type of ecosystems which is fairly uncommon along this portion
of the coast of Lake Erie. In general terms, wetlands hLve been determined
to be important natural resources that contribute significant benefits to
both the natural and human eiivironment. Executive Order 11990 recognizes the
significant values provided by wetlands and requires each Fedcral agency to
minimize the destruction, loss, or degradation of wetlands and to preserve
and enhance the natural and beneficial values of wetlands. This plan would
initially cause a considerable amount of irreversible wetlands destruction.
The harbor Is planned to be stunted on an area which includes 2.3 acres of
wet meadow, shallow marsh, and deep mnarsh combined. Because of this impact
and several indirect impacts on the wetlands, a mitigation plan has been
developed to prevent or reduce Losses of fish and wildlife resources.
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4.17 Potential Eli ectsk_/ -The ;najor potent 1.11 impac Is ( i the project was
to be carried out without enviruineritil MiltigatLoi) of Alternative 3b are
listed below:

I. The construction o1 the breakwaters flanklng the entrance channel
would prevent the formation oi a liLtorally deposited beach across the mouth
of the marsh creek. Data tram the U.S. Fish and Wildlife Service Four-Season
Study indicate that without this beach, the water level within the
marsh/swamp complex would be ,pproximateLy the same as the lake level,
resulting in a loss of water stirface area of greater than 50 percent.
Vegetative diversity would also decreaso as water level fluctuations would be
"in tmized.2/

2. The vxcaVtlonl o1 the h.srhor basiin along the east side of the marsh,
where tihe existing bottom elevItiou Is :approximately +3 feet above LWD, would
part ially dewater lit marsh/swamnp complex ven if the marsh creek mouth was
blocked by natural or irt It iciL mans

3. The excavation of the harbor basin would result in the loss of
approximatley 1.3 acres of marsh (shallow and deep marsh combined) and
approximately one acre of wet meadow. During the Four-Season Study, it was
noted that the area of marsh proposed to be excavated produced one brood of
Canadian geese and served as . feeding area for wood duck broods, mallards
and coots. The section of marsh nearest tihe parking lot also contained the
most diverse community of aquatic vegetation found anywhere within the study
area.

4. Use of the shrub swamp for night roosting by wood ducks may be
reduced In August, September, and October due to human activity in the harbor
or along foot trails adjacent to the shrub swamp.

4. LB Mitigative Measures Proposed - The Iollowiimg mitigation measures have
been .greed to in principle by the U.S. Fish and Wildlife Service, the Ohio
Duplartment of Nattiro Resour(: .s, and the Iiffalo District of the Corps to
prevelt or reduce losmies tt I and ail wildl Ite resources associated with plan
ImplIlviIattori. They are ll lI.d in an (,rder below which numerically
corresponds to the above-st.ar,.d potentil i Impacts which they are intended to
in I t I gate.

I. To maintain water Level!; within tihe wetland, a water control struc-
tore would be built across tiu moutLh o the marsh creek, consisting of an
earthen (like with a top elevat ion of b feet above LWD. Contained within the
structure would be a stop-log structure with aluminum logs. The stop-log

I- Potential Ettects and Mitigtative IMeasures are adopted from the U.S. Fish
and Wildlife Service Final Fish and Wildlife Coordination Act Report (East
Lansing Area Office. (Lxhlbt G-3 in Appendix G.)

A more complete explanation ol this process is contained within the
:;'cLion 404 Evaluation tor this project (p. 6 of Exhibit F-2 of
Appendix F).
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2 . To prevent water lotis f rom the wet land into the harbor basin, an
Impermedble Levee with a topi elevatiton of +-8 feet would be constructed along
the clre west Side Of Lite harbor. The levee would have a top width of 10
leet and would be riprapped on~ the harhor side. A 4-foot wide path would be
maintained on the harbor tide of the lve4e to allow access to the water
Coiltrol structure. A more detailed description of this placement of imper-
me;khle material along the west- side of the harbor is contained within the
Section 404 Evaluation for thi5 project (Exhibit F-2 of Appendix F, p. 8).

3. To compensate for the losts of wetland areas excavated for the harbor,
some ot the excavated material would be used to partially fill the barrow
pits (P~ond "A" and "B") to Increase their value to waterfowl. The partial
fillilng wouild decrease thea warmwater fish communities in the ponds and would
also decrease their use by diving ducks. Loss of fish production In the
ponds and fisherman use- would Likely be more than offset by the planned
construction of rubbiemound breakwaters with fishing access to Lake Erie and
the mor" desirable sport species. It shouild ;also be noted that the area for
pond 1ishIng Is very limited at Geneva State Park due to the small size of
the ponds. However, the existing ponds are not being used extensively by
fishermen at the present time~ because of limited park attendance which is
expected to increase with construction of the project.

In an attempt to Insure the beat possible substrate for the development of
a(Itlattlc vegetation InI the ponds, the Fill material would be placed in the
ponds with the' brokena shiale and clay subsoil in the bottom layer, covered
with a top layer (at le~aqt i-foot thick) of organic muck and topsoil that has
been excavated from the wetland portion of the mooring basin. (Because this
material would contain viable seeds and vegetative plant parts capable of
growing into mature plants, the wetland derived fill material would be
treated as a valuable resource and would not be stockpiled for long periods
whichi would reduce its viability.) The fill material would be compacted and
portions not likely to become vegetated naturally with appropriate species
would be planted with a naturally occuring grass species. The approximate
desired surface elevations for the fiLl material are specified in Plate 16 in
Appendix H of this report and Figures 2 and 3 of the final U.S. Fish and
Wildlife Service Coordination Act Report (Exhibit G-3 of Appendix G). To
Insure proper placement of the material, the ponds need to be dewatered by
pumaping. Upon completion of the work In Pond "A," the existing shallow con-
netion between the pond and the main wetland would be deepened to an eleva-
tiona of +4 feet and widened to a 5-foot. bottom with 3:1 sideslopes.
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(b) e I tin itat t or discour,ige tLidtI.,i r ,d hi,, i , u's pec ia' 1y up land plant species
or a prol ifera t ive growth ol low--valIue weedy plant - whi h could displace or
exc I ode liMore beitef Ic ia ones. 'lite Waltr level relme specilied for this pro-
ject In the Final Ftli and WI ,ilit . Lou ri ian ion A ! kieport (and described in
paragriph 4.17, above) would b it ll Izeo iitially and continued thereafter
unl ess, mod t I cat Ion i s deemed appripri.atte. i-reterabIy this role would be

ptrorlcd by persountl ot tlh,' di L io! 't '.dlA I ,if the Ohio Department of
Natiral Resources.

Z. Ues tgnation ot re pon. ,ibl li , t1) ,meit, ciupoN)'ed it fr near the park
to eisure thtat the tpeci tied watr llt 'c.itiflat V .s irt carried out and to
rel;ulirly lnspect the 'ondi tliii -i ti, 1,-t. 'l st ro i it ru k turc, the shrub
p ,lautl igs and tht Imper a b ,ic h uid srv 1 i\' r tm dr, hc ltee tic wetlands and the

fooring area, to ht. ,- in tta tlit' ,ire, n ,t i o itae; correctly and to ini-
tiatte r epair work it i,odekl. T',. '' ' 0 lsib, r r ed to be available

to pertorii repairs.

3. Acc iulit M 11 tit :ieditltiil 111d 1,1 iii lo ris 'may substan1tially reduce

tiV water depths tS ()I tle nod:itied poInds. I , ivhauiieIs connecting them with
te i.rl cr,-ek inay become !no overgrotwn th.it the:- t c ctlve depth is raised

abovi, the desired mliitiium wato r Level III the modi! Led ponds. The potential
I low rate- through tilt cha niel could bt( oite so reduiced that effective flushing

.a' iton of the iiiodit fed pondsa bt- oines Itupon I be. In the event of these
atlvrse Impacts of prolific plaint growth or sediment retention within the
iii-iiiad WeL landsl the sodiments wouLd need to be mechanically removed, with
this miahittenanlve to be carrLed out tor tht Lite of the project. Laborers and
machinery would have to be av, l Lable to act omplish this.

4.22 As described above, the mn.itenieit (It the marsh/swamp complex wetlands
Is i crilalcI part. of tht. smnall-boat harbor project, because the actual suc-
ccs!; it tie illgiiLionl it plan ii coipe s.it , for project Induced damage to the

'1 l.itida would do peiLd largely upon the, qu, ilty ot this operations and
ima ilit,,iance. Corps policy -/ directs thiat Lit most cases maintenance of miti-
gto Ifleatures IS beyond Corps cklit ri,1, with regulations specifying that
•ii illIjtion ItLures :ihoiid he i poi tk- td il mai ntained by the agency that can
Iilo.L iIc tlent ly do Ihe job. lII ti, ca,' at tLe subject project the affected
we4t i aud. woL41 he tuider the coittroL ot til local sponsor, the Ohio Department
,I Niltioral Resources, and issct-iat cid cort , would be borne by them. It is
th li t ire postI blt , that Lack a,, Lvai .il I Ity of atate funds for this purpose
iotIld leopardize til ecological ilt-igri y of the area. Also, apathy or lack
i iw.ireness of the eo viro mueit.i l ,ii l. ity iobjectives of the project by
r,'51 ,oilbl part. Is could r.ciii III diilg, through negligence, to the

/[Irt inlt Corps policy r(egirdinig mit igationi are specified in Chapter 18
(I1llh anid Wildlife) of ihP Ln'i,-2- (Digest of Water Resource Policies and
Author L ftL ), and El<11 I '1-2-129 (re;ervatton and E-nhancement of Fish and
WI I l ItHe Reoionrcei).
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4.23 In resnonse Lo thLli . esitiviLy of the mitigation area to the quality
of maintenance, and because the aintenance would require the State to bear
monetary costs, LIs General Design Memorandum contains a recommendation that
the specific actions which maintenanci! would entail be specified and included
as Iteme of Local Cooperation. These items, enumerated in a Local
Cooper' ., Agreement, are conditions that the local sponsor would agree to
sat's, ':fore commencement of project construction. Typically, these
inclu..e |°.-visioons for cust-sharing, land easements and rights-of-way,
designation of project components for which construction would solely be the
responsibility ol the local sponsor, and provisions for operations and
maintenance. The current tentative Local Cooperation Agreement with the
SLate of Ohio would require amelidmellt to include mitigation features. A
recent policy statement by the Office of the Chief of Engineers, i/ U.S. Army
Corps of Engineers, indicat.s that inclusion of itigation features as a
local cooperation item provides an adequate mechanism for insuring that
agreed upon local cuoperation Is performed by the local sponsor.

Off ice of the Chiet of Iglneers, Policy Issue No. 80-25(b).
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iUSLC fJLVL 1

PUBLIC LNVOLVEMENT PROGKAM

5.0)1 Introduction - Study activities hatve heeii coordinated with appropriate
Governmental agencies, local private clubb and associations, ar-I the general
pub I c.- Public part icipation has been encouraged through public meetings,
courdinfition meet tugs and workshops, ;i: wvll as mnedia releases. During pre-
paraitlon of the P161n of Study (PUS), anid Stage 2 and 3 reports, five coor-
dinatton meetings and at public meetinp, were held to keep the Ilal sponsor,
coordinat ing agencies, and concern(-(] cli Lens informed of developments in the
study iud assess thieir view,,; aind input for Incorporation into the planning
proce-ss.

5.02 At the liniit a I wo rksiu1p in-eetL 1) I') o eceiaber 1977, the Ohio
DvpartinetIt of Natural Resourc-s (OUNK) , the local sponsor for this project,
voiced its opposition to eliminaton of any parking area due to construction
of the authorized sisa]L-botL harbor and requested that the harbor be moved
westward of its origtinal location to prevent reduction in the size of the
parking area. OUNK also taid that they were opposed to acquiring any addi-
tiounalI land outside the bolind~ir Les ot Lhe State Park for a small-boat harbor.
[he USF6.WS stated that agency would oppose. any project that destroys the
wutland itrea but thatL they Would consider miltigative measures.

. 0 On Z2 Narch1 1978, a pubt ic rueeting was held in Geneva, OH, to exchange
ii f ormatL t wi tb tIi LIkeneral pulbl ic and insure a fully coordinated Plan of

Stutdy . Participants., were 6 1vtiiltile opportunity to express their views on the
projct and to provide i sketch of the harbor they felt would best suit their
needs.- Statements made at thi ; inevtian indicated strong public support for

construction of this project at the earliestL possible time.

5.04 The completed Plan ot ';tudy and Stage 2 Document for this project were
distributed to Lt, potva tuIleaders in1 time areia and to various local, State,
and Federal agenc tes for thimeIr revijew ind comment. Loan copies of the
reports were also supplied to) local I Ibraries for review by the general
public and various civic groups. In addition, until the supply was
exhausted, personal copies were made avaltable to study participants free of
charge.

5. 0" The seconid workshop meeting wat; held on 18 January 1979. The purpose
of this workshmop meeting was tm revie.w the results of the studies conducted
to (late (or the small-boat harbor study and to come to a decision regarding
which of eight preliminary harbor laouts prepared by the Buffalo District
were i~vceptathie to ODNK. As a result of this workshop meeting, four prelimi-
nary harbor layouts were elimiinated from further consideration. ODNR
suggeoted that Alternatives ')mid 0m, both fa ir-weather harbors, be eliminated
due to the State's need for .t imrbor-ot-refuge at Geneva State Park. Also,
due to their high costs, it wa:; requested that Alternatives 7 and 8 (offshore
harbors) not be considered turt.her.



5.0b A thir,l workshop weet in , with ODKI( and USF&WS was held on 29 May 1979
dt the Park. iThe purposes ot tis workshop were to discuss the preliminary
layouts, designs, and costs that Buffalo District had prepared for the four
alternative plans selected for further study with the principal agencies
involved in the .study, and Lo obtain a connsensus on the plan(s) to be
carrled into Statge 3 painln -. ODNR stated that they would need additional
tmLne to study the construcLtion and operating costs of each of the four alter-
natives before statilng a pr.ldrence. Thert-fore, no decision was made on the
plans to be considered I n Stage 3 at this workshop. USF&WS indicated a pre-
ference for a marina location outside the wetlands (Cowles Creek area); oppo-
siLton to a plan where ike lartina would be located in the wetlands
(Alternative 4); and a willingness to consider further two plans that would
partially encroach Into the wetlands (Alternative 2 and 3) provided mitiga-
tive measures were taken.

5.07 A fourth workshop meeting with ODNR and USF&WS was held at the park
2b June 1980, to review the lout alternative harbor plans developed by the
Buffalo District during Its .;tage 2 InvesLtigation and two alternative harbor
plans developed by ODNK and t11 reach agrcement on the plan(s) which should be
recoimended for further dietailed study. In addition, once agreement was
reached on the reconuatnded harbor plan, a conceptual mitigation plan was to
be developed. OUNR preferred Plan 3b, since it would provide 60 more slips
than Plan 3a, and would al.co allow the conversion of the existing bathhouse
Into a dual purpose facility. USF&WS preferred Alternative 2
(Offshore/Onshore Harbor), but would support Plan 3b as the selected plan. A
conceptual mitigation pl)an for Alternative Plan 3b was then developed.
Details of the mitigation plan were agreed to by Corps and USF&WS personnel
on 27 June 1980.

5.08 A fifth me'ting with ODN(, U. S. Coast Guard, and local boating
Interests was held on 23 July 1980 in Austinburg, Oh, to review the small-
boat harbor alternative selected for additional detailed study and to con-
sider specific channel width and depth requirements for power boats and
sailboats. Six members of the local boating community as well as boating
experts with the U. S. Coast GUard and ODNR agreed to channel dimensions that
would be couformnble to the expected fleet nix and would serve the needs of
Local honters.

5.09 Due to the fact that ti project area is within the boundaries of a

'i Ae Park, and recent workolmop meetingis were held with study participents,
and with local boating interest and also due to the availability of the
:ta;,,' 2 report to those ito.r .. Stage 2 public meeting was deemed not
nec e.issa ry.

5.110 A Public' Niotlce and Prel Iinary EvaluatIon pursuant to Section 404(b)
of the Clean Water Act (33 U: C 1344) was distributed on 30 October 1980,
notitying the public of their right to request a public hearing it there were
Interests which would be aftected by the discharge of dredged and fill
matertal into waters of the United States. No responses were received.

5.1 Following approval of this Stage 3 report, a public meeting is ten-
Iatlvely scheduled for summer 1981, in Geneva, Ohf. The purpose of this
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mt.'Lt11g WiIl be to present the results of the Stage 3 investigation and to

sollcit public commet. . All commentH made at this meeting will be given
equal consideration in developing the final recommendation of the study.

REiUIRED COORDINATION

5.12 Coordination with the U. S. Flsh and Wildlife Service - Compliance with

the Fish and Wildlife Coordination Act, as amended, 16 USC 661 et seq., and

Endangered Species Act of 1913, as amended, lb USU 1531 et seq. - These two
laws require coordination with the U. S. Fish and Wildlife Service on matters

of fish and wildlife resources and project effects on endangered species.

Representatives of the Fish ajnd Wildlife Service attended most of the

meetings held by the Corps and ODNi( during 1977 to 1980. The USF&WS has pro-
vided sigiificant Input into selecting alternative plans which would minimize
the loss of wetland habilt. all the developmet of a mitigation plan to make
up for those losses. On 3 April 1980, tile USF&WS provided a Four-Season

Study (Exhibit G-2 In Appendix G) to provide a base for ecological assessment
of areas that could be impacted by the proposed project. A final Fish and

Wildlife Coordination Act jieport, dated 21 January 1980 (Exhibit G-3 in

AppendLx G), was provided for the study. In a letter dated 9 October 1980

(Exhibit K-5 in Appendix E), the USF&WS stated that although the Indiana bat

and bald eagle have raLnges whiCh Include Ashtabula County, neither of these
endangered species occurs at or near the project site.

5.13 Compliance with Executive Order 11990 - Protection of Wetlands,

24 May 1977 - This Executive Order requires that Federal agencies avoid

development in wetlands unless no practicable alternative to such development
exists. Nonwettand alternatives that were considered include an offshore

harbor, sites other than Geneva Stale Park and dry storage plans. These
alternatives were not considered implemetLble by State and local interests

for economic and other pertineat reasons. The Corps has concluded,
thretore, that there is rno practicable alternative to construction within
the wetland and that the proposed action includes all practicable measures to
mininze harm to the wetlands which may result from such use. Those damages
which are unavoidable will be coupenlsited for through an approved mitigation

plan Including wetlands creation and itaitiL4tnatice.

5.14 Compliance with Executive order 11988 -- Flood Plain Management,

24 May 1977 - This Executive Order requires that Federal agencies avoid, to
the mi.xitmu extLent possible, long- a id short-term adverse impacts associated

with tie occupation or modification of a base flood plain whenever there is a
practicable alternaLive to such an actton. Alternatives which would not
Involve siting within the 0O0-year flood plain of Lake Erie, offshore harbors
and ,tonstructural dry storage plakan, were examined but rejected due to a much

higher cost and a falilure to neet the planning objective for providing a
harbor-of-refuge. The Corps has concluded, therefore, that there is no prac-

ticable alternative to the proposed action and that the recommended action is

in contormance with the Flood P'lain ,Management Executive Order.

5.L5 Analysis ol mkatcts on Prime and Unique Farmlands, CE Memorandum,

30 August 1976 -This memotdiduim requires that an analysis of the effects of
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a proposed plan on prime and unique farmland be presented in the EIS. This
analysis is based upon the presence of prime and unique farmland soils. The
classification of particular soil types as prime or unique has been deter-
mined by the U.S. Department of Agriculture Soil Conservation Service.
Consultation with that agency using published County Soil Survey reports has
determined that there are no prime and unique farmland soils in the area
which would be affected by the project. Therefore, the preferred plan for
Geneva-on-the-Lake does not iffect farmlands in any manner and this memoran-
dum is complied with for the study.

5.16 Compliance with the Clean Water Act, 33 USC 1251 et. seq. - The Clean
Water Act requires that the effects of the placement of dredged or fill
materials into the waters of the United States be evaluated and include con-
sideration of the section 404(b)(1) guidelines as described in the Act. A
preliminary Section 404 Evaluation was prepared and circulated with a public
notice on 30 October 1980. Although the opportunity to request a public
hearing to discuss Section 404 matters was given, the 30-day review period
has passed without comment and no public hearing will be scheduled. The
Section 404 evaluation, including input from Federal, State, and local
agencies, and private citizens, has concluded that all appropriate measures
have been identified and incorporated in the proposed plan to minimize its
adverse effects on the aquatic environment. In accordance with Section 401
of the Act, a water quality certi icate has been requested from the Ohio
Environmental Protection Agency.. /

5.17 C-oastalZone Management Act of 1972, 16 USC 1451 et seq. - Section 307

of the Coastal Zone Management (CZM) Act requires that activities signifi-
cantly affecting land or water uses in the coastal zone of a State or terri-
tory must be coordinated with the appropriate State agency responsible for
administering the State's approved coastal management plan. The State of
Ohio's CZM plan is currently not finalized. The study has been and will con-
tinuc to be fully coordinated with ODNR, the State agency responsible for
preparation of the CZM Plan and no apparent conflicts have surfaced to date.

5.18 Cultural Resources - The requirements for identification and admi-
nistratton of cultural rsources are contained in various Federal laws,
Executive Orders, and Guidelines. In accordance with the mandates on this
legislation, a cultural resources reconnaissance was undertaken in the
environmental impact area of the project. The study revealed that the pro-
ject would not affect significant cultural resources. The report has been
reviewed by the Heritage Conservation and Recreation Service and the Ohio
State Historic Preservation Officer who agrees with the study findings.
Completion of the above study and coordination has attained legislative
compliance with the cultural resources legislation.2/

5.19 Clean Air Act, as amen ded, 42 USC 7609 - Copies of this Draft
Environmental Impact Statement will he provided to the U. S. Environmental
Protection Agency's (EPA) Regional Administrator, to obtain written views and

I/ Appendix F of the main report contains the public notice and Preliminary
Section 404 Evaluation.

2/ See Exhibit G-I of Appendix G.
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comments on the environmental impact of any matter relating to EPA's authori-
ties from the standpoint of public health or environmental quality under
Section 309 of the Act, and the determinations and findings required by
Section 176(c) of the Act to assure the conformity of the proposed action to
the State's implementation plan.

5.20 Land and Water Conservation Fund Act, 16 USC 4601 et seq. and Federal
Water Proj!ctRec4reationAct, 16 USc 460-1-12 et seq. - Review copies of the
main report and accompanying Environmental Impact Statement will be provided
to the Department of the Interior in regard to recreation and fish and
wildlife activities for conformance with the comprehensive nationwide outdoor
recreation plan formulated by the Secretary of the Interior.

5.21 National Environmental Policy Act, 42 USC 4321 et sej. - The National
Environmental Policy Act of 1969 (NEPA) requires that this Draft Environmental
Impact Statement (DEIS) be circulated for review and comment to all Federal
and State agencies having jursdl.ction by law or special expertise with
respect to any environmental impact involved, or which is authorized to
develop and enforce environmental standards. Comments will also be requested
from all other parties on the project mailing list and from State and local
clearinghouses in accordance with OMB Circular A-95 (Revised). This DEIS,
any comments received, and any underlying documents will be made available to
the general public pursuant to the provisions of the Freedom of Information
Act (5 USC 552). In addition, a public meeting concerning the information
contained In this DEIS and the accompanying GDM is tentatively scheduled for
summer 1981.

PUBLIC VIEWS AND RESPONSES

5.22 Summary - The views of local interests in the Geneva-on-the-Lake area,
as expressed ai. workshops and at a public meeting previously discussed, were
relied on extensively during the study planning process. As indicated at the
22 March 1978, public meeting, public sentiment expressed regarding the pro-
poned small-boat harbor have been entirely positive. Those who made comments
at the meeting were unanimou; in stating the need for a harbor facility at
Geneva State Park. ODNR, the local cooperator, has been involved in the
decision-making process since the study began. The State officials have
expressed opposition to plans which greatly reduce the amount of parking area
or require the acquisition of additional land. Due to the need for a
harbor-of-refuge, ODNR has asked for the elimination of fair-weather harbor
alternatives (Alternative 5 and 6). Alternatives 7 and 8 (offshore harbors)
were also rejected because they would have a much higher cost than other
alternative all-weather harbors. Although ODNR did not favor Alternative 1
(Cowles Creek) since It would isolate the bathhouse from boating areas, it
was retained because it was the alternative favored hy the USF&WS. As stated
earlier, the auithorized project is located within the boundaries of an
existing wetland area and its modIfication or elimination poses severe
environmental concerns. For these reasons, the views and recommendations of
the East Lansing Area Office of the USF&WS have been instrumental throughout
the course of this study. IJSF&WS expressed opposition to the destruction of
the existing wetland, but statd they would consider mitigation measures.
Where possible, their suggesi tons were Incorporated into the four preliminary
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harbor layouts selected for Stage 2 study. The USF&WS preferred a marina
location outside the marsh/swamp complex (Cowles Creek area) and were
definitely opposed to Alternative 4 because the amount of wetland destruction

caused could not be mittgated. Alternatives 2 and 3 which would encroach
upon the wetlands would he acceptable provided a suitable mitigation plan was
developed. The detailq of this plan were agreed to by the USF&WS on 27 June
1980. The recommendations of the U. S. Coast Guard and local boating
Interests were used in the estimation of the probable future fleet mix which
in turn was used for the design of channel widths and depths.

STATEMENT REC [Pti.mrs

5.23 Required coordination is being accomplished by circulation of the DEIS
for review and comment by various individuals, organizations, and local,
State and Federal agencies as indicated below.

5.24 Federal

U. S. Department of Agriculture

U. S. Department of Commerce

U. S. Department of Energy

U. S. Department of IleaI(h and Human Services

U. S. Department of Historic Preservation

U. S. Department of Housing and Urban Development

U. S. Department of the Interior

U. S. Department of Transportation

U. S. Fnvironmental Protection Agency

5.25 State

Office of the Governor

Ohio Department of Natural Resources

Ohio St:ate 'loaringhotiu '

5.26 Local

Ashtabula City Planning Commission

Ashtabula County Commissioner's Office

Ashtabula County Engineer
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City of Geneva Council

City of Geneva Planning Commission

Eastgate Development and Transportation Agency

Geneva Area Chamber of Commerce

Geneva State Park

Geneva-on-the-Lake Council

Lake County Planning Commission

Lake Shore Marine Advisory Board

5.27 Legislative

Honorable Howard M. Metzenbaum, U. S. Senator

Honorable John Glenn, U. S. Senator

Honorable J. William Stanton, Representative in Congress

Honorable Marcus A. Roberto, Ohio Senator

Honorable Robert J. Boggs, Ohio kepresentative

Honorable James A. Rhodes, Governor

5.28 Organizations and [ndivlduals

Coptes of the GDM and DEIS have been sent to approximately 30 organiza-
tions and individuals who have participated in the planning process or who
have requested a copy. Others on the project mailing list and, through press
releases, the general public have been informed of its availability in local
libraries or upon request to the Buffalo District Office of the Corps of
Engineers.
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REGIONAL GEOLOGY

A I 'IIYS IOGRAPHY

Geneva-ou-the-Lake, Ohio, Is located within the eastern lake section of the

Central Lowlands physiographic province. This area is characterized as

having low rellef t-ansversed by east-west trending, gravelly ridges.

Maximum relief occurs along thv Lake Erie shoreline where steep bluffs of

till and clay rise as high as 60 feet above the lake.

A2. BEDROCK

Bedrock underlying northeastern Ohio consists of Upper Devonian shale

Interstratlfled with a few stltston- beds. The Cleveland Shale of the Ohio
Formation is exposed in western Ashtabula County and the Chagrin Formation is

exposed in eastern Ashtabula County.

A3. STRUCTURAL GEOLOGY

The geologic structurt- of Ohio s relatively simple. In northeastern Ohio

the dip Is principally to the south. There are no major structures in the
immediate area. The largest fold in Ohio is the north-plunging portion of

the Cincinnati Arch which is called the Findlay Arch in the central portion

of the State.

A4. SURFICIAL GEOLOGY

Most of northeastern Ohlo consists of material deposited during the late
Wisconsin. These deposits consist of till and stratified gravel, sand,

silt, and clay. The lake e ;carpment Morainic System which forms a hummocky
ridge about five miles south of Lake Erie consists mostly of till deposited
within the last. 14,000 years. Lakeward from the moraine are several ridges

representing shorelines of former glacial Great Lakes. These ridges are

about 10 feet high and consist of stratified sand and gravel. Near

Ashtabula, the Whittlesey beaches reach a height of 70 feet. Towards the
lak,, the- soils are clayey silt which are deposits of the former high level

lakes and till.

A5. RecenL deposits are heath sand along the lake and gravelly alluvium in
the mljor streams.

A6. G;ROUND WATER

Nearly 8( percent of Ohio's ground water is from sand and gravel aquifers.
The highest yields are derived from filled preglacial valleys which are
I i.ar north-south trending tatures.
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LOCAL GEOLOGY

A7. BEDROCK GEOLOGY

Bedrock underlying the project site consists of shale of the Chagrin
Formation. This is a greenish-gray shale interbedded with soft blue shale in
its upper part, and is a blue-gray clay shale with thin layers of hard
concretions In its lower sectlon. Sand content increases eastward toward
P emnsylvania. According to Cushing (1931), fragments of the rock readily
crush to a powder with a hammer and on exposure it weathers very quickly to a
soft sticky clay. The Chagrin Formation is about 1,200 feet in thickness.

A8. A seismic survey was performed to determine the bedrock surface at the
project site. Results are shown on Plates A2 and A3. The configuration of
the rock shows that it is relatively flat lying but cut by several channels.
The major channel Is about 500 feet wide, 20 feet deep, and trends in an
east-west direction. This channel appears to be filled mostly with till and
silt as shown on the auger logs. Top of rock varies from elevation of -20 to
+10 feet LWD (568.6-IGLD).

A9. SURFICIAL GEOLOGY

The surficial deposits at the proposed project site consist of glacial till,
glarial-fluvial gravel, and clayey silt. According to Gross and Moran
(1971), till in this part of Ohio has a sand-silt-clay ratio of about
28/46/26, with occasional large boulders. Seismic refraction studies show
that the till varies In thickness from 0 to 31 feet. Overlying the till are
sand and gravel, silt, and fil. The fill is predominantly silt and was
borrowed from the pond areas shown on Plate A4.

AIO. SEDIMENTATION

As a result of the bank stabilization and offshore structures, sediment input
will not be a problem on the selected alternative.

All. GROUND WATER

Ground water was not encountered during augering at the project site in 1978
but is probably controlled by the Lake Erie water level. Some seepage in the
excavations will occur at the top of the till because it is relatively imper-
meable and is overlain by more permeable beds.

SUBSURFACE INVESTIGATIONS

A12. PROGRAMS FOR EARLIER STUDIES

Subsurface programs for previous studies Included a series of probings, sound-
ings and Porter Sampler borings (Plate Al). During 1965, 32 probings were
performed in the general area of the proposed small-boat harbot. Those prob-
Ings were obtained using a 3/4-Inch hexagonal rod and were driven to
refusal" with an eight-pound sledge hammer. A portable hand-held drill was
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used to obtait 19 expilorat Iions (probes) that were dri lled to "refusal." The
term "refusal" was not def ined In eitcher of the above techniques.

A13. III 1966, three sinall diameter drive borings were obtained by use of a
'F'orter Sampler" to determine the visual classification of the overburden.
No testing was performed. F'or the Shore Erosion Demonstration Project, 27
probes were performned in 1977 and 1978. Those probes generally were obtained
offIshore.

A14. PROG;RAM FOR CURRENT sTViDY

(;cncra I

Subsurfaice invest igait Ions w-re performed In 1978 and consisted of a geophys-
Ica! survey and1( auger boriiigs.- Surface investigations consisted of a bathy-
met rnc suirvey~ performed In 1979. The locations of the geophysical survey,
atiger borings, and bathynnetr ic survey are shown on Plate Al.

A15. GEOPHYSI1CAL -SURVEY

Tihe survey consisted of 14 lines (approximately 11,000 linear feet) arranged
over the ieneral area to Include the various alternative sites. The geophys-
ical data was recorded by a 12-channel seismograph . The subsurface data was
I nterpretedi and geologile proft lies were drawn along each seismic line.

A16- AUGER BOR INCS

in order (.o JWnmv WC1 ( some0 1 l Led c'on trol f or t he sei sm ic survey, eight auger
borings were dril led to ref usal.

A17. BATHlYMETRIC SURVEY

O f fsho re so und Ings wer e rec ord ed by t he in teg ra ted so und ing sys tem in the
summer of 1979 to -20 feet LW!) (Th8.6-IGI.D). The sounding lines were
arraniged over the general of f shore area to Include the various alternative
s Itevs . The data was plotted hy c-omputer and contour lines were drawn as
shown on P'late A].

A18. Crah samples were obtained durtig the nffshorc survey in 1979 using a
Ile tersn Sainpl er . Sampi Ing ind icated an absence of sediment beyond the -3
tonot LW!) (nfl nr eXCeptL In [fite vic in ity of Cowl es Creek where sediment
extoende'd to -9 LW!). Samples taken qhow.,d the sed iment s to be gravelly fine-
to-medium mand with traces, of silt and clay. SAmples near the shoreline con-
La toed ftn greater p4'nientago of coarse mater ia] s
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A19. DATA INTERPRETATION

Geologic classifications werc made based on veloc'ties shown in Table Al.

Table Al -Geologic Classification Based on Velocity

Seismic Velocity Range Geologic

Zone: (feet per second) Material

1 1,0')0-2,500 Fill, alluvium, lake

deposits or outwash

II 3,600-6,900 Glacial Till

I1 :7,000 Bedrock

A20. Probes, Porter Sampler borings, soundings, and auger borings were util-
ized to 8upplement data interpretation. The top of till and top of bedrock
were contoured (Plates A2 and A3).

A21. The bedrock surface (Plate A3) interpreted from the seismic survey
Indicates the presence of an east-west trending valley that opens northward
(lakeward). This valley is incised 10 feet into rock. Since the valley does
not appear to follow any local or regional structure, it probably provided
major drainage throtigh the area before the last glaciation. The bedrock high
of 0.0 feet (I.Wi)) near the lake edge is below the present shoreline and may
he the result of meander activity. A bathymetric map offshore of this chan-
nel Indicates that the present lake bottom surface is superimposed on this
feature, and the valley can he traced for several hundred yards offshore.
The till surface (Plate A2) i: Irregular but follows the general trend of the
bedrock. The till is thicken;t in the bedrock valley and thinner at the
higher elevations. The irregularities of the till surface are masked by the
lacustrine deposits of former glacial Great Lakes. The proposed harbor is
situated to best utilize the existing glacial till and bedrock contours while
minimizing the impact on parking areas and wetlands.

A22. Geologic sections have been prepared at four locations shown on Plate
A4. The typical sections are shown on Plate A5.

(GEOTECHNICAL DESIGN

A23. GENERAL

Presumptive values for soil and rock were used. The design for soil and
bedrock cuts lire conservativw. For soil, the slopes are IV on 3H; for
bedrock, the cuts are vertical since they are stable and will remain
underwater. Sand, gravel, and silt that overlie the glacial till should not
be difficult to excavate. Seismic velocities of 3,000 to 6,700 feet per
second indicate that the till is rippable, but in those areas where the velo-

It en approach 6,700 feet prx second, drilling and blasting may be required.
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l'Ypl-Ical :velsmlc veloc I I s of / ,OO() to 14,000 1 eet per second indicate that
tle hedrock also is marg, inaIl y rIppbhl I to nonrippable using a D911 ripper.
Bedrock exc;ivation probably will I reqire dril Ing and blasting.

A24. ENTRANCE CtANNEl.

Bedrock is i;suinod to be ;i or helow grade in the entrance channel. A veneer
of line grai ned sand ral'e,; In thickness op to four feet near the shoreline.
Rock excavation may he r,.quired for the entrance channel in the lake and
t)1I,';hto re .

A2'. INTERIOR CHANNELS AND MOORING AREAS

A var l-t y oif ov-rhorldi) ,;ol I typs;, wll rqol re excavation. Generally,
toidrock I,; helow grade; how,.ver, se exca.vatlon of bedrock will be required.

A26. Ri:'rA1NIN(; WAIL

The proposed harhor will requ Ir, a retlInlng wall (diaphragm cell being con-
:fidered at this stage) in order to minimize encroachment in the parking lot.
The si walls will he founded Ion rock.

A27. BREAKWATERS AND FOUNDATIONS

Re it I vel y favorable geotechnical cond It ions exist at the project site
regarding construct ion of the hreakwaters. Foundations are assumed to be
saiuiln and shalem withI bedrock distclosed at or near the lake bottom throughout
the site overlain by primarily drifting sands. There are assumed to be no
sIgnifIcant depot;its of weak, soft compresstble materials. Compatibility of
Iiiternal Zonat ion - The ;too, sizes presented in this report are based on
criteria from eth Shore Protection Manual (SPM). Therefore, suitable com-

patihility exists between internal zones. Foundation Evaluation - The loose
SAnds lying along tit. shore l ne conswtitute the foundation for the

breakwaters. Except Ions to t hi!; would he those locations where bedrock forms
hle founding st rat tim. in both ( -ues, bedrock ultimately supports the

.1trucnres. Immedi atc minImnal onso lidation of the sand is expected with no
longi,'-term !ettl e .ient. Prevent limo of tot' scour due to wave action is
req'iui red. Therefore, .i berm al,; b een designed outward from the toe of the
stroctuires; (see I'lat e A4). Four different bedding layers for different por-
tion. of tie bri.akwatetrs were .eletted by procedures outlined in the SPM.
The bedding layers are of sttfictent minimum thickness (2 to 3 feet) to
assure Itg ,flectlvenetis. It Is Impossible to completely eliminate the move-
ment of fines through the toe doe to wave action. However, favorable bottom
coittd ltIons (fine-to-meditim sands) and the proposed bedding layers should
minlmlt '.e the problem.

A28. SLOPE PROTECTION I)l'S;IGN

Mooring area and chann4.1 stile slopts in overhorden will require slope

prtl.etl In. A maxiinom )I I -toot wave height! are anticipated within tile
m-or to, baslin. Therefore, a 12-inch-layer riprap over a bedding/filter will
he adeqiiate. Computtt Ion for both rIprap and bedding/filter are shown on the
lollowing pages.

A-i)
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A29. WA'E1;R CONTROL. sTRUCTURIE AND IMPERVIOUS LEVEE

In order to retain and enhance the existing wetlands, it is necessary to
control drainage west of the proposed harbor. This will be accomplished by a
water control structure near the shore tied Into an impervious levee along
the west wall of the harbor. Locations and typical sections are shown on

Plate A4.

CONSTRUCTION MATERIALS

A30. GENERAL

A materials survy was pertormed in October 1980 to determine possible sources
for Genev-on-th--Lake Smal I BAoat Harbor. The survey consisted of a file

A-5a
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s.ar h and communickt (on witht suppI {vrs in which the following were
considered: An analysts of tie results of quarry investigations, an analysis
of laboratory test resuilt,4, the evaluation of available service records, and
the determination of Interest in producing required materials on the part of
tt, quarry/pit operators.

A31. MATERIAI. TYPES AND GRADATIONS

Stone materiatis repilr-d for the proposed design consist of armor, underlayer,
arid bedding for the shor-connected breakwaters, riprap and bedding for slope
protection, and aggregate'u for concrete for the diaphragm cell retaining
wa I I .

A32. ARMOR STONE

For the proposed design, a range of armor stone sizes is required as
described below:

item Size

Armor Stone (Head) Type Al 6.5-15 tons
Armor Stone (Head) Type A2 3-6.5 tons
Armor Stone (Trunk) Type A3 1.5-3 tons
Armor Stone (Trunk) Type A4 0.5-1.5 tons

A33. UNDERLAYER STONE

For the proposed design, a range of underlayer stone sizes is required as
described below:

Item Size

Underlayer Stone (Ihead) Tpe U1 0.5-1.5 tons
Underlayer Stone (Head) Type 112 400-1,300 lbs
Underlayer Stone (Trunk) Type U3 200-600 lbs
Underlayer Stone (Trunk) Type U4 70-250 lbs

A34. BEDDING STONE

For the proposed den ign, a range of bedding stone sizes is required as
(l I s r I ied helow:

Item Size

Bedding Stone (Head) 'rypt' Bi 2-150 lbs
Bedding Stone (lead) Type B2 1-60 lbs
Bedding Sione (Trunk) Type B3 0.5-30 lbs
Bedding Stone (Trunk) Type, B4 0.2-L lbs

A15. The least dimension of any piece of armor or any stone over 2 tons
: hall b-- noL less, than one-third of its greatest dimension. Underlayer or
bedding material smaller than 2 tons may contain up to 15 percent elongated
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A3h. TWEIVE-iNCII LAYER RIPRAP

This stone will consist of a reasonably well-graded material having the

following gradation and shall fall within the limits of the gradation band

shown on Figure Al.

Percent Lighter Limits of Stone

byWeight Weights In Pounds Quantity

100 81-32

50 24-16

15 12-5

5 10-3.5

A37. BEDDING/FILTER MATERIAL

Th1ri stont' ma teri.il will con.sist of a reasonably well-graded material having

the following gradation and shall fall within the limits of the gradation

hand .shown on Figure A2.

Sieve Designation Percent Finer

U. S._Standard Square Mesh by Weight

4-Inch 100

2-Inch 70-100

1-Inch 60-83

1/2-inch 53-76
No. 4 44-67

No. 16 32-55

No. 40 23-44

No. 100 10-25
No. 200 0-10

A38. RI prap and hedd Ing fl I Ir-r stone shall he predominantly angular in

shape. Not more than 25 percent of the stones reasonably well distributed

throughout the gradation shall have a length more than 2.5 times the breadth

or thickness. No stone shall have a length exceeding 3.0 times its breadth

or thickness.

A39. COARSE AGGREGATE FOR CONCRETE

This stone material will consist of a reasonably well-graded aggregate having

the following gradation and shall fall within the limits of the gradation

hand shown on Figure A3.

Steve Designation Percent Finer

U. S. Stand-ard..S_9quare M-esh by Weight

1-1/2-Inch 100

1- inch 95-100

1/2-Inch 25- 60
No. 4 O- 10
No. R 0- 5

A - 9



A40. FINE AGGREGATE FOR CONCRFTS

This stone material will conisist of a reasonably well-graded aggregate having
the following gradation arid shall fall within the limits of the gradation
banid shown on Figures A4 or A5.

Sieve ibesignatton Percent Finer
U. S. Standard Square Moshi by Wih

Natural Sand Manufactured Sand

3 /H8-i itich 100
No. 4 95-100 100
No. 8 70-95 90-100
No. 16 45-80 50-75
No. 30) 25-60 30-60
No. 50 10-30 14-30
No. 100 1-10 4-12
No. 200 0-4 0-5

A41. Although armor stone, underlayer stone, bedding stone, graded riprap
arid randomly graded materials are not standard production items for most
stone suppliers, most of the sources have produced similar materials in the
past. Contractors will be required to provide the selected sources adequate
load time to produce the various products. Some of the suppliers may require
the Contractor to do his own sorting and blending in order to obtain the
prop-r- g-radatifons for riprap. As several similar projects could be under
construction al the same time as Geneva-on-the-bake, the Contractor will be
perwitted to propose more than one source for each or any of the products
requirvd.

A42. SPECIFIC GRAVITY OF STONE MATERIALS

A specitic gravity of 2.48 (155 p-f) was used to compute the stone sizes for
the I lve stone types. A variation in specific gravity equal to +5 percent
(2.36 to 2.00) is accep)table. It will he necessary to redesign stone sizes
for any 'intirce used having a titone mater ial whoe specific gravity is not
2.48 f_') per-cnt

MArI;RIAi. QUJALITY

A43. G EN ERPAL

Qttat I t y r vilit I rmiieot s I o r iich 1 na t o r iai t ype a re d isc ussed be low . Armor
si one, tinderityer, bedding, and r Iprap samples have been subjected to a
seiries0 otst established by the Ohio River Division Laboratories,
Cincinnalti, O11. Test number P-9, "Riprap and Breakwater Stone Evaluation,"
inclnides a series of tests to determine stone durability. The smaller sizes
(1.v. bedding/fliter material, arid coarse and fine aggregates for concrete)
haive been suibjected to a serieq of tests included in ORDL test numbers C-21
and C-22, "Elementary Acceptance Tf-s-tq for Fine Aggregates (C-21) and Coarse
Aggregate~s (C-22) for Civil Works."*
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A44. ARMOR, UNDERLAYER, BE.DDI NC, AND RIPRLAP

These stones will be a hard, durable, non-soluble material, free from visual
cracks, seams, and overburden spoil. Only those sources from which the
samples did not show any significant breakdown during the wet-dry and freeze-
thaw tests are suitable. The wet-dry tests were performed for 80 cycles and
the freeze-thaw tests for 35 cycles.

A45. BEDDINC/FILTER

r.hit. o;tnets will he a hard, durable, non-soluble material which is sound,
Iree from visible cracks, seams, organic or deleterious material, and over-
btirdec, spoil. li sted source ; were subjected to tests such as the Los Angeles
abrasion, magnesium sulfate loss, specific gravity and absorption, and a
petrographir examination. Only suitable sources are listed.

A4t,. COARSE AND FINE AGGREGATES FOR CONCRETE

These materials will be a sound, hard, durable material, that is produced
from a crushed product and shall bc free from cracks, seams, organic, and
deleterious materials. Aggregates that contain five percent or more of
potentially reactive chert will require low alkali cement. Aggregates that
contain a combined total of 20 percent or more of potentially reactive chert
will not be permitted. Coarse aggregates will contain fractured sharp faces,
and shall be free of laitence (washing of coarse aggregates may be required).
Fine aggregates may be either natural sand (lake, beach, or glacial) or manu-
tactured sand (crushed dolomite, limestone, or crushed conglomerates).

POSSIBLE SOURCES

A47. GENERAL

Armor stone, underlayer stooe, bedding stone, riprap, bedding/filter, coarse
and fine aggregate for concrete can be produced from those sources listed on
'lates A6 and A7. However, all material from those sources may not be
sultible. The right will be reserved in the specifications to reject
materials from certain localized areas, zones, strata, channels, or
stockpiles, when such materials become unuitable.

A4. It is anticipated that selective quarrying will be required for armor
stone, underlayer stone, and riprap. Blasting techniques used for normal
aggregate production may require adjustments or, in some cases, complete
tailoring to produce large size materials. Also, the specifications will
require that shale and other undesirable materials will be excluded by
suitable and adequate processing. Only specific ledges and in some cases
specific beds are suitable for the production of armor stone, underlayer
stone, and riprap. The following presents quarries, lifts, materials
produced, and where those materials were used.

A-1I
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A49. V4UAL CY LT UARRIL.'S

Qtuirry at Ku lleys O ad, UN. (mca and Amherstburg Dolomite) Lift 1. This
LIiIt produced 10-20 ton arihor stone for the Buffalo Harbor confined Diked
1)1 sposa I Aro.e No. 4. Th.- 1ower ,hert horizons in this lift were not
:-cueptab Ie. Litt 1A and thte upper part of Lift 2 has been used to produce
12-24 ton armor stone Ior the Cleveland Harbor, OHl, Confined Diked Disposal

Areai No. 14.

AWl). STANDARD SLAG (o.

Marl) l'head Stoe 1)isio. Qu r ry at Marblehead, OH (Lucas and Amherstburg

Dolomite). This quarry opoir.ited three lifts. Lift 2 is the current top

lilt. It cool al ns in abi niiiice of chert and Is not acceptable for any stone
typi lor this project. I, ftl 3 is about 50 feet high and contains a variety
ol dolomites. The uppermost bed, unit 17, has been used successfully to pro-
duct a widet range of size., 'sp[Cally armor stone. Lift MH-1 is a low bench
operation that has iucc isa l lly produced armor stone for the Lorain Harbor,
O11, Cool lohd Dliked l)tspos.l Facility.

ASI. In addition to armor stone, Marblehead Stone Division has produced core
stone tor Erie Ilarbor, PA, Diked Disposal Area; Cleveland Harbor, OH, Diked
D)isposa l Are.as 1, 2, 12, and 14; Lorain Diked Disposal Area, and Huron Diked
Disposal Area. They have produced underlayer material for Erie Harbor, PA,

l)iked Disposal Area; Cleveland Harbor, OH, Diked Disposal Areas 2, 3, and 12;

Lorain hlarbor, Oi, Diked Disposal Area; and Huron Harbor, OH, Diked Disposal
Area. Filter stone also was produced by Marblehead Stone Division for Erie,

CleviLand (I, 2, and 12) Loraln and Huron Diked Disposal Areas. Concrete

aggregata".; Itrm Marblehead Stone Division were obtained for Cleveland Harbor,
OH1, Dike 14, and for the West Breakwater repairs.

A'2. FRONTIER STONE PRODUCTS CO.

uiirry at Lockport. NY (Lockport Dolomite). For the purposes of materials
aiirvt'ys Ihis quirry has bee-n ;ubdIvided into units. All units are within the
Lockport Dolo lto-. In It ; I throkigh 9 are in the Goat Island Member (34

1.cut) , mni t s helow itr. In thi. asport Membor. The Gasport Member is sub-
Ilvi dud Into threv tilt a F;-I (top), F;-2, FC-3 (bottom). The Gasport is
,th t 12 f eet thick. Tht' DeCew Member Is present in its full thickness but
It I,; not ;cceptablt for any matrials to be used in this project.

A' I. Armor itote rauigi og In !;Ize f ron 10 to 20 tons was produced from the
(;asiport Menh',r I or t he liif ta lo Ha rhor, NY, Confined Diked Disposal Area 4.
lrtide layetr mut,'rIal rang irig, In siz from 1 ,000 to 4,500 pounds also was pro-

tmitt l iow Iic (;aport Mihuwi for Buflalo Dike 4. Riprap (12 and 18-in) was

t rodo-.vd tron th. Gasport Member for thi' Scajaquada Creek Flood Control
hr , '( t . Riprap produc.-d itrm tlt' (o.i Island Member for Scajaquada Creek
Plod Erolct was reject d.

A54. Ph I quarry also pli dut coli crule aggregates and other crushed, graded
) oitic ati. re iggrvgato'; ha '' heeo t ',ted by ORDL and were found to be

- 1 .!*. - -d. Mt.



satisfactory. To date, concrete aggregates have not been used by the Corps
of Engf.igetrs for any project. Concrete aggregates are approved for use by
tihe NYSDOT.

A)5. MEDINA SANDSTONE CO.

Quarry at Ilulberton, NY. This quarry produces large material for use as cut
stone. The quarry successfully produced 10-20 ton armor stone for the
Buffalo Harbor Confined Diked Disposal Area 4. Large armor stone also was
produced for channel breakwater construction at Oak Orchard Harbor, NY.
Jetty stone also was successfully produced for Hamlin Beach, NY protection
(groins) from this source.

A56. Concrete aggregates formerly were produced from this source; however,
the quarry no longer produces aggregates or any other crushed products.

A57. ERIE BLACKTOP, INC.

Quarry at Castalla, OH, (Columbus Limestone). This quarry has produced
rlprap (200 pounds minus) for State Route 231 near Ashtabula, OH, and
underlayer materials for the Lorain Harbor, OH, Confined Diked Disposal
Faclity. Crushed products are produced for blacktop operations. However,
the Corps of Engineers has not tested or used crushed materials from this
source.

A58. K. KRAEMER AND SON, INC.

Quarry at Clay Center, OH, (Niagaran Dolomite). This quarry operates two
lifts; the upper lift is about 80 feet high; the lower lift is about 20 feet
high. Stone materials for the Lakeview Park Beach Improvement (160-1,200
pounds) and Erosion Control Project, Lorain, OH, were successfully produced
from the lower lift. However, selective loading is required as the upper
part of the lower lift contains "reef rock" and that rock is highly fractured
and Is not acceptable for use for this project.

A''). WOODVILLE LIME AND CHEMICAL CO.

Qutarry at Woodville, OH, (Niagaran Dolomite). This quarry operates one
80-toot high lift. The quarry produced successfully 12 and 21-inch riprap
for the Sandusky River Flood Control Project at Fremont, OH. Bedding and a

manufactured fine aggregate for concrete also was produced for the Fremont
Project. Core stone and 1-3 ton armor stone for the Pilot Dike Disposal Area
(Dike No. 1), Cleveland, OH, was produced by this source.

A60. SANDUSKY CRUSHED STONE CO.

Quarry at Parkertown,OH, (Delaware Dolomite and Columbus Limestone). This
source successfully produced 12 and 18-inch riprap for repairs to the Fremont
Flood Control project. They produced cell fill material for the Huron
Harbor, Ofl, Confined Diked Disposal Area. In addition, they furnished
concrete aggregates for local ready-mix plants. Concrete placed at Huron
Harbor )ike contains aggregates from this source.

A-13



A6 I. U. s. STEEL CORPORATION

Quarry at CdarvilLe, ML, (Engadine Formation) and quarry at Rogers City, MI,
(Dundee and Rogers City Formation). Both sources contain loading facilities
for self-unloading lake vessels. Rogers City quarry has furnished core stone
material for the Diked Disposal Areas at Lorain Harbor, OH, and Cleveland
kiarbor, OH1, (Dikes 2, 12, and t4). U. S. Steel has informed the Buffalo
District that the maximum size material they will ship by vessel is 6 inches.
Materials arger than 6 inches are of no interest to them.

A62. INLAND LIME AND STONE CO.

Quarry at Gulliver, MI, (Eniidine Formation). This quarry also possesses
loading facilities for stell--unloading vessels. This source successfully pro-
duced cell fill material for the Huron Harbor, OH, Confined Diked Dredge
Disposal Area.

A63. ERIE SAND AND GRAVEL, INC.

Erie, PA, (Dredged Lake Sand). Erie Sand and Gravel, Inc. has produced a
f ine aggregate for concrete for use at the Erie Harbor, PA, Confined Diked
Dredge Disosal Area. However, recent test requests indicate that this sand
contains about 19 percent chert, 6 percent of which is potentially chemi-
cally reactive with cement. Therefore, low alkali cement is required if this
sanlid is used for concrete.

A64. R. W. SIDLEY, INC.

Quarry at Thompson, OH, (Sharon Conglomerate). Fine aggregate from this
source conut Ins about 96 percent silica and 4 percent sandstone and
sitstone. Concrete materials are supplied to local ready-mix plants.

Ab5. CLEVELAND QUARRIES

Quarry at South Amherst, Ohio (Berea Saidstone). This quarry has produced
cov.r stone for a numbr of annual repair contracts for Cleveland East
Breakwater, Cleveland, OH. The quarry was also a source of derrick stone for
the Wrlsville Flood Control Project, Wellsville, NY.

Ath. BOYAS EXCAVATING CO)., MATERIALS DIVISION

Quarry at Gnrf ield fieights, Ohio (Euclid Sandstone Lentil of the Bedford
Shale). This quarry han produced large riprap for the repair project of
':astlake, OHi and armor atone for the Cl(evel and Confined Dike Disposal Area
No. 14.

A07. B. (G. HOADI.EY QUARRIES

Quarry at Bloomington, [ndi miui (Salem 1i mest-one). This quarry has produced
armor stone for the Confined Dike Disposal Area at Lorain.

A- 14



A68. IND)IANA LIMESTONE CO.

Quarry near Bedford, Indiana (Salem Limuetone). This quarry has produced
artzor stone for Lorain Dike.

A69. VICTOR OOLITIC STONE CO.

Quarry at Bloomington, Indiana (Salem Ltimestone). This quarry has produced
armor stone for the Confined Dike Disposal Area at Lorain.

A10. WUOLERY STONE CO.

Quarry at Bloomington, Indiana (Salem Limestone). This quarry has produced
armor stone for the Confined Dike IDisposal Area at Lorain.

A71. For some quarries, selective quarrying, loading, and handling will be
required. This will affect production and might become a problem. Only two
known1 sources possess grizzly equipmnent for the production of riprap, i.e.,
Standard Slag Co., Marblehead Stone Division at Marblehead, OH, and Sandusky
Crushed Stone, Inc., at Parkertown, OH. The Woodville Lime and Chemical Co.,
at Woodville, O11, produces a 12-inch 'Kiln Stone" for the steel industry.
That material was used successfully for 12-inch riprap at Fremont, OH, Flood
Control Project.

A72. Concrete aggregates are available from nearby ready-mix plants. Most
(It these plants obtain their aggrcgates from the northwestern sources via
rail or self-unloading vessels.

A73. SUMMARY OF SOURCES

Armor Stone - Tenl sui table sources art, available within 360 miles of the
proje'ct

iUnderlayer Stone -- EightL snitable sources are available within 180 miles
of tile pr(;ject.

Beddn&St,'me - Eiglrt SUItable sources are available within 380 miles of
the project

Rliprap - Nine sitahi'. sources ire aval lable within 150 miles of the
pro Jec t.

BeddinS/Filter - Eight. s~uitable sources are available within 150 miles of
thle project.

Coarse _A",e8~ - Four suttalile sourves are available within 150 miles
ol the p~roject.

F iae Aur _e -9at -es -Two stilt.;ble sources art- available within 60 miles of
t ii project.

A- 15

him,



i13I] AS 8I3SHVOO IN338dd

8~ a

V-i 0

C> I-

9 Io o:

L

6 U

4'f

06w0)

9 LI

0 gt

*oo. 6. Z

00o z 009

00601 Lia 0
006E IL

0 a:~

LA. z 91

00C t

c. C30009

OOd
C . 006

CL. I- .. ± w 00

-C1



JIUSIIM A MISMVO3 IJN~34 .

UL-

- - ---- - --- - - ----- - - -

oCDP:

~Cc

2c -W

II-
La --

-zij*- ---- v -a'

LUla

in _

4aU

- V -We

C4C

tn 6Din: mC

hi -~ ~ co~~itino o

ow. ow .

LLLI

Cd) 0 33 m - I
*i In I

* out

ING130A AS VMIki IM1IMVd AiIAVMO 3IiIO3dl

A- 17



amll As 3MV0 1N3l U 2 8

LL L)

z~~ La: 00-L)

4 40--2

I C"

w * )

4 CI M, I 1
1. 0 * *

U, * .~ 0

o~ a:j.

.400 a
- c

4) LL tz 0C 
o

U) IFC C14

ol 0-i at (A
(A "CC -- * 2

0 0 U

CO 0 01 1&

go. 11 -

U) Z I
0w -4 0

cnE

I?'

IND13M06 0s WNII38uAIAUOJ

(~(/)Az18



--7~ --

0. 000 CC
.. 2' :.. .

I: wL
D I .1

dee
...

a ~~~t -- r- Z

IL aE_ _ _

8 LO 0o
81 2T V

X5~~ ~~ 3C o- L & C

4. I.4............I I
L..L

woo

u.i I1

3c a

col)~~A 19-- 6



INS13M AS VMSWOO LN33HU~

LLI

-JA

wW *x

wj

(,LJ

w :

4~~0 1--0 W .

Ix "I 4c

4- 0

+o 4

(A -4--C>C-

I' a

Go

006

LAJ 00m
C--4

-n .4 LJ .L .~. .L. -CA i ) 40 1 o U NIN 1 1)3 0 0

U-A 20R



-, *,f i412o0o -t-

o!

'I8 3.3. 2. .3 21.1 20.7 2- 21.0 19.6\ 1 7 6. 2 , lb .2 .9%16. I~:~ i~l ~ :, 61 :23.0 43..1 9 417 1-. 2 140 1 - 4.L

2 . 583 /2.4 2.\14 10 2 17.3 6 ' 6. 6 4. 14. 1.M.l\ 2.9 1217 16 J : 29,:1 1: 1 17.3 16.2 1,.2 14.9 13.97' 1, . .9 11:1 1. 20.0 21 .4 2 . 2c.4 " I:. 11 7 17. 7 1? 14.8 4. 0 13"0 13 1

133~~2 lb 202~*2y~ 14.8 13.9 1.

\16•N 2 2, |t : 17. 1:4 1.2 1. 1. 13.4 13.
16.9\ .2 1.1• . 1..• 13. 3 13.3

., 2 1. 1 . ' i. 16.3 T I:' L .' 17. 6 6., 1 4.4 13.1

20 20.4 20:0 2C4.4 14.2' 3. 1.
I_, . iI . 9 2Q4 9.b4 1.e 12.1 i . 14 6' 1 4 .6 13.9 12.9

o A I. . 2 .4 21 Z. 2CJ 1 6 1 14. 4 14.4. 4.2 13 , 12.6

li12. 2 15. .67 2 . 20.6 20.4 .- . 19. 18,:' 15-.7 16' 14 7 1-, 4.2 13.9 13: 12.621. . 1 . 20 3 ,17.3 2-:' 16.0 1 1 .4 14 4') 13.1 1.2 1 12.8

129 ~ L.1....2 .'12 61/.0 4 14.9 14.5 0 12.1

12.6 12.2 12.7 N "., 1 9 6  19.6 .ss. , 7.9 11 'U 16.- 1 .3 . , "1 13.4 13 6 ,, , 12.7
12 .5 \ \I0:0 21. .94 /l1b, "O 1 16.6 14 " 13.8 13"

13 ~ ~ / 164 16•1 ,,t

13:01 17.1 187 "2 16.2 1 5 13.4 1 2. 9 12 I:

z, 12.2 12.- 1l.t '13.L. 1 '.'-0. 17. 1 ' 'i6. '15 16.1 lb 2 ,I' j Z.j, 2: 6 I i':!.12.6 1 . 1 11" . " 14.9 14. 4 .0 14" 1 2 13. 4 12.

12.6 . '1 -1" .41 . 5 16.1 14. 12"8 14" 12.9 12.2
bI 7 • -13..0 1 1.7 11 . 4

24. 1 12.4 1 3- 12.0

1 .3 1 .4 1.0 1 " I.. 14. 0 1.6 • 1 2 .6 1 2.

12.. 13.1 1.6.6 1 . 14- 1 2 . 12 11.8

1:.1 11.3 •. 1 .1. 17:6 16. 1 6. 0 14 13"6 12 .7 1 1.
1b1 

12 1.• 17.3 1 • 14. J3.1 12.
1 . . . 17.6 l .20 . 1 . 13. 13 - 1 1222

11.5 i ~ .3. . . I .K , . 71 , , .!+ 1. 1 !1 +' 2 I' .
12.7 12.2 12. I 1. 5 1 ".0 1 , . .17.3 13 : 1 .9 15,1 14. 2 1:"- IL"
12 .6-. 1 ..9 111 11 4 14 13 0 12.7 . 1 .7

--1 1.3 11.3 1 1.7 . 16.9 3 14 6 12. 4 11.9 1 1.-
11.6 12. 11. 1 1 0.8 0.5 ,,.- 7 ' i.0 16.2 15. .n 19.8', 14 6 " 1 .65. 11.4

11:. 11. 2 11.0 10.4 10.5 I I . "-l.',- ' s .1 Ig.b 14.6 1 ,11 ' 11:0 *7-: 11.5

4 1. 2 0. 0 1.4 1 : 1 . I l .2 1 " 5 1.

1.2 11.9 ., 11.1 10.2 I [: 'B: 10.6 "13 15.6. lp. - 1 6.8/' 16:2 ,11.6, 1120. 7 1. 11. 3 '9 1 5 8 16. 10 7 11.4 bI

10. 10. 10. . 1 1 46.24. 1- 1.4~

1 . 9..1 1 6.1" 11.3 10.9 1 12- 3 1.,

Ni 2 0 1.5 10.4 1.0.. 10.1 9.1.4 10.8 -. 14.5 .31. 1 . t,. 1 30. 11. 1 .

1 1 . 10.5 " .6 L .1 10.2 14.6 146@ \.u "0.6 12.4 12.0 .

i 1. 2 ,o 1I.,9 b-,. ."I .' . . 2 ,. 14., : .9 1 2.- .o, , I'

10.6 1G- 10.1 10.5 1 9. " -- .7\ \ is"\ 1 6. 14.6 146' 1.. 2. 6 10. 9
£0.9 10.9 10.1. 9 9. 9.0 " '14."1 4 , 1. 2 .2
12.. 1.7 10.1 1 . 10.2 9.1 3 11.4, 2. 9 19 . 1.

18. . 4 2.P 1 . 3 r: \16- 17 'lI . 6 l.b'I o,, 1: 142 12.2 3. 1 '2 . &

1 2. 5 1. 10.- 1.g 3 .9 69.4 .7 .1.4 1 1. .1.2 2. 1

10.6 10.1 4. . . - .,,-4 .6"1 !' 1 3.9 12. 6 1 3bi- ' 9.3 .- 11

0 .4 2C.1 0.1 :r 9.3 1. 9 4 1£ 2 13. . I 9.1 ,- . 5

90I62 \1291 : 12.4 : 1 8 :9 0

....- " /. 7 " 8 . 3 " 1 1. 4 12. 1 : 8 1 3 .0 0 8 . 6 "

.0 9. 66.2 .;. . 6 7' a.2 g ' ' , 1 7 1 , +. . . . "9.3 ..6 7 7.1 " - - 1 2. 1 b I 8l.9 .6 ..

0.1. ... .b • 1 - 1.0.1 12 , " -97 99.

5/ .C. 1 ~ 2 "12.1 6- 6.3 8.8 .8
91 1 16 11. 116 '11. 8.2i 8.7 :1

6.3 6.0 ., 71. ,.

0. 3 !.o e. 6.1 /~ 7.7 ' 2 7.3 1"1.4= 12 .4 11 71 ' : . 6 7' 65
6.... 6 .4 " .2 6"8 I I 1. 2 2 1 1. "7 1. 6 76

6. . 4 9.1/ 7. 7.6 7.1 7.

.6.2 6.3 6.1 2 6 7 .43 7 4 9 3 ".

6.6 9.0 1: €:i , :5 75 G 7.2 j5" 7"4 8: 11"9 11.8 03) I 61.2 10- 7

6I.2 - . _ 
-. 

, 7 .0 ' 5.7: 6 ' I,' 1 . , , 5 . . 1
\..12 8. _ 6.2 6.0 7.2 7.0 6.74 . 6. ?1 I ' - 12.6 . 1 46

6.1 .3 7 . 6 . 2 . 7.k s: 5.e : 9.0 I', 12 12.7 9C: 4' 4 2.. .

7. . 7,7 7.4 .. 7 6. . 6 .1 4 g 1:9 '; " PS6 67 7O i91'. 4.4 :" ,' 3. -" "104 10." " b /411..32
.. 5 ".. . 6 11 1 2 :I e b.0 3 .11.

. . 1 4. 6. 4 6 C'--6 , 1080 .6 - 4- ,

. 9 . 0 6 C- 41 
1C.2~l'7 1~4I ~ '

7.0 76 7.4 . 7.2 144 49 69.11 06 1-.4 0. 4 \ 36 3

101 to 9 . 1.9 74.6 361 1 - - I 2

6* 7. 7.b 7.1 6. 64 '. 56 4*65 *: 10 I . s . 4 15:6 6.6 7.1 6. 2 6.5 r., ., 14 . 41 ,2 , 1, .P5 32. 2.: I

4:1 .3 . b . 4 . 4 ' a 4' .5 . O 4" 16.0 .. G9 " ' . .
14. . 1 .0 6 .7 6.5 83

"
1. 

" b 
C2 .. 710 11.3

4. 1 . "J - 5, 6 9 3-i 9 .3 9 3. 29

4. t9: . 1.O s . 5 ' " . 5 / " 12:4 " 1 9.' i z., 2 4'' 2a

I A 5.7-- 6.4 \ 4 ,4c 411 -4 ' :5 69 1 2.
.. 

.9 I.,
• 6 7 2. . 4.% 12. • -• s.r . . l

4 . a a 2.8 6. 6.7 b . 4 -- . 2

10.1 10:0 *9:; 9.3 . . i 1 0 46 -If2. 0 .

9. 2 1-4 .6 7. . a , 0b -.2 1.6 .12 1 , . - .

1 o: ,, T O . .2 7 ' , 57 .' : 1 \2.6 . 5 .2 .A ,.9-.0 . 2 8.

5.. 9 9:3 1-6 <i. B ., 12 k. • m IN ,1.9 1 '9 1 _. 8 .3 /

,. I 47 4 20 - 1 . 8"/ 7

-. 8 2 9. 7h" "5 .1 4"..2. 11.4 '  24 5 , .b

0. .! . ',.

9. ,I 7 1 • .1 7- • 11 4 ". " .. "

- -_.._6. 8~ :I 4:| 8:t 7:/ I .. 6"'t 1241. '

9- 0 3 8 .27 4 -P65 5 11, /f _: .. .3 .-



0

14O -13.4- * ' 13. I1b5-4 15r b g: -9" 16,6 166 15 A1' Sr, 13A 16. b5 92 144 14- "49
141 13.1 ....21 .. I .14.. 1

1301. 5. 611 . :4 j6.5"j 13.:6 13:S31 6 . 4 . i5. . 15.5 3. 1, 6 4  .6 12. . 4. . 3

13.4'=' "14, 1 3:2. '16: 16 , L .1 ,6'4 16.2 ,5.3 14.63 13.1 12. 114 15.2j 1 .7 1 .8 l2.

14.1 1 : -- r~ 3 6.1 -16. 14.9- 14.7 14. 146i " 14.B6 ''1.6. -" 11.1 °2 34 1.3 12 . . .. - 1 14. 3 2 .1 -uS- .j 1 - 103.3 13 42:6 126 3 14. 1 1" 14i. 24 b I 124 : , 1 3. 2 11- ' 16.63 ti-! 9.6 11.1

1 , 4 b 
5 1 5 ! 

3 $ , 8 1 . 1 • 1 3 ,

134 1.: I4" r 2 ' 13.8 12. -- .13 13. 5 " 1 12.6, 12.6' . 1 8.9: -G1 1 10.2 .9
,4. 1 4 i-.2 1I t, 14b, 14 13. 1 1.5 12 .7 13.23 , 6 1 16 \ 1 .7 12.4

12 i .7 12.- 1. 1'4 1367 b. 126. 12.1 z. 11.7i t1 .t 16.27 t 110.6 10.1 1 .7 ,

I. : 13-4:1 1 1 3. 6 13.3 132 12.8 1A. 
-142 A7 1 t 1-.

14. 512 2.. bbb lb 2 b:1 b

1 29 12. .86 L~. 1: "*. ..119 12.8 11-9 !.1 ' 16.3 1610C. .1 G.131 219 lb 1 4 u . 10.293
. 6 1 .2 2 .0 1 .g . 9 .2.5 

72.1 
2. 

6 "7. 8 3 =i 1.-4 
1 '.28,1 

9,

14::S 12. 1,'t' 3 8 3

. 1 - 7 1. 2 . 12. 6 13.9 4 1 .6 9 1 1 1.6 14 3 12 . 12 .r 6: 16. . 6 10. .. '

23 3 
11: 5 1 11.4-:7. 

1

4:2 1 23. 2 ."1:5 1 , i Ii 124 

" 
11 6 1 :1: 1 . 6 9.9 9 ,

. 6 1 ,2.23 l. . 1 . 6 . 2 '2 
:69 

,2,1..2, 10.0 10.2 0. 0

2. .2 12. 0 11. 9 1. 6 .4 . 6 10.8 )0: ' IO.4 4 1C.

1. 1. 1 1 / l 1 4 131. 10 10 2. 
'176 4 '" 6. 1 1 .01- 

b0 . ..

2 
.' 

" 
0. 0.8/ 1. - 1.1. :

1.4 1.7 .6 1 . 1 1 . 1 1 - :2 
1..1 

108. ,4- 8 C'94 
9.9.0

11.9~~~1 11. 114 111 108 1.81.7 1'

1 11.5 10. 4 1 1:87 
8. .

t .. ?3

-. 
, - - 1 

9 . 4 .9 9 . .6 9 .7 9 . 1 9 . 5

10.8 zz. 11: 5 a. 10.4 • " .C- .. 9. 
1.0.6 ' ) . 109-1 10.1 9.2 .

1 3.7 1i l.4 81.78.

1.0 12.3 
1j:6 

. . 9.01e2 9.8 " . 0 • 9 9.2b 9 9.3 .6

IG.B,311.4 10-7 11.1 

6. 

13.2 . 9.2 .2 
1- 

7. 8.0 9.3 .3 .6 9.0 9.02 -G,

11.3 I. 9.8 1 .

9.4 9.0 9 .6 
/"4

.41 1 2 21. 1082.78. ./ ~3~\~ ~ 96 . . .

1 .1 1 .4 .2 1 0.9 .f-9.\ : 4.7 3

7 .26 7 .80 1 2.7 1 27.4 1 3 - 1 3 6 -1 . - 1 13 31 2

. 9 .I . 8 7 8 1. ' .7 .2 " . 7 . 6 . 4 . 8

3. 
• ,7 6.9 

.0 .6 " 7.1 7.3 8.

3:60 "10. "7 9.9 9.6 9.6 8,6 
17 .

2., 1 .2 , '1 C .2 11.1

9'4 

:.4 
9. 6 

9.1 , . 3 9

9.5 ""~. 9.6 9.4 9..3 O / 7. 7.2 7.8 7. 8 - .6

' - 10.5 10.0 9.4 9.1_ o. - 7.0 ' . 7.3 ' ,.6 8 7. .1 ,,.8 7.2

. 8.9 1.3 9.6 8.3 ._ e3 ; 6e l 71 -" 64"§6.9.6 
4 7. 9, 7.2 I e"

8 6 " . a 8 8 r a 8 .3 
" .. 

" " 7

8. • 8.2 .6 
8. 8 . 11. 12.j 17.6 71 8.3 7..

6-6 6 . . 8 7.7 . 1 4 . 7. j 9 .

8. 8 0 6.4 7.68. 
• 7 7.0 6.6 

.. 7 .37.6 .4 ., 9 ,O,, 7. 2 .7

8.7 8.1 8.2 8,-8.0 - .8'3 8.9 8.1 7.4 6.7 ' 6 .7 ? : 7.02 "7.0 ..7. 7.9 9.7

,.6 8 .7 " ? 7. 7.-I 8-6 ?~ 7.6 . 0 - 6. 7. 2 7. " 7.45 9.

7- . 7 .6 e. 1- • 7 . •. 7 . .77 . 7 . 1 :. :7 . 7 . 0 ' i : \ O . 9 . 2.1 
. 8 . 6 

I7. 

1 7..

. 2 . 7 6:6. .. 6. ...8
",6 / 9 - 6. " ', 6.3 67 3 ' 7 .1 8.9 91 

1

9 
. 1 7. - -. 'l 1 4, i t 6 .7 6 6 7. 2 ,' 9. 1 9

12.. 

4.. 6 .2 6.7 6.7 7 8.8, 6.4

1.9 '. . . _ " I. ? . 2. 7 - -42 . ; 5 . 4 3 .
6,12 

G -' 1, 
9 b . I

... 
6 .0 7.1 ., - 4 .8 4"  6.2, 6. 

6 
. .

5.3=-%,6 ~ : 6.8 7.0 6.6 - ''" -- " 9 
7.." "' -: 7!. 8. "7. 8 .44 . 6 2 7.0 6.. 6 1 2 .o,1.. 1 1. 9 6 .1 51 

l , .b .6

. . 1. g6 4. 4 I .
5 .6 " ' 6.3 7 18 4 1 .9 1 7 4 80 . 7 . 3 . 8

4. 2 
.3 1 . 3 . 2

. 5. 
4 .1 5.1 6.2 "7.1 

i.6 
8.2 9.0

2 -y 11. 5 1 5 1 6 .46.0 51 . 44 'I I .4 i 7 4 '7.8 8 o .7 9

5.1 .3 6.6'6.' 48 ' .4 ' ,1 .7-

417A. .4 6. 6 . 7 . 7 . I. .-..

4. . - -4.6 1. ,b9 .2. 
4.1 4.7 5.3 7.2 .7 8 6 '7.b 7.4

S 4.3 .. 3.6 3.9 4.L 6} LI . r. 2 . 4 4 , l 4 " 4. 6 7.; 7 7 • ". " |

614 i 1 9 1 .4 0. - 9. 4: 4 9. ir7 C 6.6 .0 . '8.6 7.1 7.

21.6 3. 2 215 3.5 11. 1 
0' 49 6 4.4 'i 1 59 6 tI .I- - I' -1--"7962

1 . 2 1 . .. . 4. 7 9 9 ., 4 .6 4 ; . 9 , 9.e .7 . 1 ' . 0 .7

3. 6 . 4 . - . . .6 4 .4 3. .
6 . 6.6 7.6 8. 64 - 6.. 6 .9

3 .4 .-7 z. .. . , -. 6' ..".4.' . j 44"36 4 ,_L - '-- ' 6' , '5. 7 . .. .4 '< 5.4 . 1. .

3 . 4 2.69 
. -C 8 8

2 '} . [ . ,' 3.2$ 3.'- 4 3.6-'- T ' 3. , s ' , 6.1 7.C_ 7.1- 6.6 w 1.9. 6.3. 

4 
.1- 

.
3 1 3 2 3 " 1 3 . ' 1.

1 2.6 . 3 2. 2.. . . .. . 6 
1'3 ,. 6 9- . 0 , . 7

-. '3 I . 19 '6 .4 3. 1 .6 " . . s9 . 2. - .

-4 % 9.0 9~~.1 2:6 b2.9 
4 9 6 ;9: . .

'- . $ .9 .' 
2 : 9 .0 %. 4 ' .7 2 . 6 .8 . 5 . 6 . 6 .

-~ 
9.e 

6.1 697 6.4 4.

2.4 2.2 2 . . 3 
). 6 9 1 0 7C 7 9

] = Z , 1 3 " 2.6 := 2.a 2.8Z-_ 3,.0.6 ' 6.7\ ' 1 W 6.2 6.6 6.2 -,-- ' .4 3

's I 9 . 9. 9. b - 6. 3 6.2 6. 6. , . 7

9.9 
6.6. 

.6 9b 867. :4 ' 6. 79.1 68 72Sb7b1 6o

9 .b . 6 9 .12.. 1"4 29.

.r 0. G ' 2. 6 . 3 2.2 7 9.7. 
8.1 " 7 2

8.2 1. 6 " .2 4 4 22 7 . 0 .3 
6 .3 . . l

.1 .2 

.. 8 - 6 

6 6 

.9 .

..

i9 . .9 

. 7 'z

. 0 . 4P - ' . P 6 5 - 1 0 1 4 
4. .

.. . 1 
0 %- 

-. 
j

-. 2 
.. 3 .. : 8.9 

_.1 1 .b . -- e - . 9 :2

1 .2 
4 .1.- ' 9 - 8 .4 ...1 7; --" . 7~ 6' 6 . - '7. : r 7 : b 7 - .C 7 . .. . G , '/.C '

_ 1 4 - 8 -- 8 . - 7. / . 4 7" r- - - 4 6 : 7 7 1 ,: 7 , . 2- 7 . ._9 .

3. 3.... 7b 7:,S G.1b

57-1 

3. 
'7. 

3.2 
7:2? 7 

IbA 
-

S-3 6:e7 5TE aF'7M N b-% . 3 , 40..7 6b0 2' 9.

6: : 'b 7 -1 6- . . . . .

4.0 b 6 7-C Sb6:4 -6 4. 4 .C -4 8.4 6.



-oi

0
o;

14.6 14.4 14.3 - 14 - Q.. _N______TE'L____

.4 i5'2 , 13 9 15. 14.2 -~IS r 13.2 13.9 1. 13.4"5. -,14:, 1.13o2 13.9 13- 13.G CLCW(Ll,0
C- -1 1,,. 1$,1 13.8 13.4 13.7

Lt ' 1 2 6, 13 12.4 13-3 13.0
17.2 16.6\A13. 12.4 13.3 13.2 0 N 0 P E N N

11 17 A 14.7A 112.5 12.4 13.3 13-c
I7 48.1 a Z 1,12.0 - 12 . - 12.9 13.N

617 1."1 7 11 jt3. 12.6 VICINITY MAP
17.1 16. i l -16 i .1 11 .-7 SCALE OF MILES

.11 1 17.4 16.1 . II "
- 18- 11.-6 \1 .s •1 .4 1 6 Ii1 9 l 11: 1 2

21 16.8 16.9 9411:7 10.1 106r2 1.8 16.3 11'.4 10.2 10 3 11.0
.3" 16 1.1 4 0.1 G.9 b 17.3 15. 1110.7 Ic0 . 0 5- ..9 17.4 16'1 110.5 9.9 P' " 0.

b 6.9 16.21 iiG-2 1.0 1 93). " 17.3 .1381 0.5 g.g 1 ' 1 t.

.i9 10.0 1.5 1 0.7 9. - 9.2
I. s 1o7 " . 1o': o -' .9

,1 10.5 10.8 10.6 10.14 .2
1 ii .1 14.2 - .1 .6 L.E

9.14- - f 0 b 9. 8l.8
9.I26 I.: : 6.7

g 9 .2 8.7 P65- 9 7O9.1 5 9.72O
1.1 9.g5 g'?0 g.8 8G-1 .6 LEGEN

.3 8.3 9 ,978 AUGER BORINGS.6 C- - 9 .8 1,- g:2 $.* 8 ."2P 15
8.6 9.5 9.0 9.2 819 PROBES
9.4 9.8 8.9 . . 8.2 7

0.7 9.6 6.4 8.5 8.8
7.64 9.1 8.9 8. 9~. ' 875 6. IIC1 77 PR BE

.1 b. x,7 '7 4 7. b 1 8) GEOPHYSICAL SURVEY PATH, PHASE I

8 7. 4 7 2 3 8 _____

:- c 6.1 - 7.8 7.2 8:1 GEOPHYSICAL SURVEY PATHPHASE
8.1 7.b. 7. 2 .

7.6 -0. -77 7.5 - . PS66-701 1966 PORTER SAMPLER BORINGS
7.3 7.5 7.2) 8.3 7.6 8.3
7.3 7.6 7.4 \ 9.3\ 7.2 1 8.7 8.2 OFF SHORE SOUNDINGS (SUMMER 1979)
7.8 7.7 7.1 \ 8.6 7.4 , 9.1 8.3
7.0 74 7.4 "-8.3 \78 9.2 ". WITH INTERPRETED 5 ,PS ;RFACE: :r 7 .b 7 .0 7 . ,8 . . .

7.2 7.C 7.7,g 9.0.9 CONTOURS
.1 7.2 7.0 7.7 7.9 .7 8.96.7 7.2 7.7 7.9 8.2 8.7 8.4 - 8- SURFACE CONTOURS (FALL 1979)7:.479.88.4

2 7 7.09.0 1 9.20 .3 6.7 3: ?-1 , 8.9 99.1 9.4
%.4 6.7 6.5 7.2,' 9.1 8.9
6.2 6.7 6.7 7.1 8.8 8.4 8.4
.8, 1: 7 . 8 8.4 8.9 8.8

b3 7.1 .C 8.b 7.8 8.4 9.0,b.37.8 8- NOTES:4 .9 1 7 .1 7 .1 , 8 .7 H 7- 9
• 6 s " 8 7 6.3 8.8 7.2 I FOR LcCATIONS OF GFOLOGIC SECTJONS,SEF

5 4 7: 8. 86b 7.1 P-ATF A4
4.9 1 7.1 7.7 8.4 ? / 7.-
5.2 7.1 7.6 1 8.112 9.0 r3 . 2 FOR1 S'OLOGIC SLj'TIONS,sEF PLATE A5
b4 1 7 4 7 6 8.6 ,7'f . . 2 " 6.8 3 FOR TOP OF GLACIAL TILL CONTOUR MAP, SEE

5 4 7.2 7 8..7.. . 71.4 6.7
5.3 7.4 7.8 8.7 UJ 7.5 7.2 7.0 PLATE A2
b.6 6 7.0 7.7 8.6 .b. 7.1 7.1 6.1 4 FOR TOP OF ROCK CONTOUR MAP. SEE PLATE A3

b.6 W 6.6 7.8 -' ' ,I 67- 6.9 b.g
5 6 , 6.8 7.6 7.9 mo. 7.1 6.6 -5.6
57-,- 6.5 7.c 7.7 6 .0 6'4 " ',
6,. 2 1,- 7j 7.2 7.4 )C .4 6-:r" 4

b 3 X - 4 7.1 <46.2. -6.7 6.2
'61 3:7-C 7.1 6.6 bg 5. 5.

% 4 2 " 16.8 6:8 6.4 Cr .6 b.' 6.0
"6 < 6.1 3 . b. 8 4
b \W 6.2 6.5 6.2 4._ 4.3
6.C O- 6.2 6.2 6-c b. 4.3 "

b. m6.3 -. 7" -5.9 0 b0 '.a9 p7 t-20BH. 'a6.l %" b. .§ 4d 4.4 .9 2'qb b.7 5'.7 4.9 (L. 4.3 3 2:y '
b. Z b.5 5.5 4.8 I .

9  3A 2 -4 . 0 4 . .4 4 . * " d 3 8 2 .8 2 1 '.
41 2 44:1 Av 3.8 I3.8 -- 4 --. 43. (f'-"i& .IA.

-- r- _ M A-.% . P7 7-6A0 7-1BA.@ d-3-7- 3.2 Q.. ,A
7 - 8 A 3 .1 3 . c P 7 7 1 4 A 2 . , -

1 P 6 5 - 16

.P6 - 5 1.4 0.0 P20
p65 15650c

U U)

IIII i. I 1 11I



T. 
.&*mb4..6 .7 -:1 22 • 1 "D " " "4 ""

o' .6.: 4: .:6 / 0*:".'\ ": " .9 6.7 .2 . b.b 45-2.000 /b 0 _6. 1 . 9 P 65- 7

5 7b •: 6. -. - 2.

b.? . . 6. 2.9 0b.7 :6. 4 .3 _-

/ .41 494 . 64. 3 4_,-, P65- 34

[* i , CONCRET.9 P6D-2- . P6-Db" " -3 .- P6.
1P40- 5 4

_ _ _ _ _ _ _ _ _ "5 -9 0 -0

b. b 4 .

PD Sb6 b b65-4

____.__4_8_b_6_bb_.2040

.4 
-.. 

-,-4_-,-1 / P65-4

I if.

S4__ . 4" 1 i-
.. 3,21 _ .2 3, ,,,- - -- +4 .(L)

I-I

6 2.-PP65-2

P65 4

Pj5165-2 
P

P6-4

P0*3

--4 P4 -3#6.

P65 4 P65-28

r 00 +
14 +-



-. 1 0.2 P65-10 j4 .4 1 . , 4 4. 
5 i 

4.. 1' - I -

I. G0.2 * G--.. 00. 0.9 0 .d -.b -- cp

-. 1 . 1 .1 -. - o .c c - 0 1 . 1 .8 3" 3 .8 *3 7 I- . 2 P 7 7 - 14 A 2

0.3, 1.5 ' "X - 1-2 P6-Il 0.6 -. 5 p77- 6AP" 7 SA 3C 3,C

,-7 . P65 -.... " -2.9 -5
P65 651 pP5-i415

PC. cO !-Cei 6 , - 2 P. . t

.9 CONCRETE \EVETM -
T  ... _ " .

.6 
BATH

, HOusE - "- d I O

P65"34 -- 
- \ ,

.6 " ' .- P65 29 D o ~cz ,
,_.. A7-2 

• '

-
-- - -.

P65-25

P65-43 P651i44 C.

-- PUMPING STATION

:A78-1

A-8-

POND N ~ 870- 

7-

* "B" 
, -

-/1 (2" CULVERT

PARKING' LOT

, .,6\. ' • .,. ,,j 2" CULVERT#/

A78-6
.. "CULVERT!

5-27 
P65-39

5-2-
TO0

5-28 I

J- 
|

SC.ALL OF FEET
o wlg boo. l@o'

.9



- -.1 -1 41- ~ .1r . bZ 5.b 4.6 1,3.71 2 2 -
4 .4- 0 4.§ 4 .4 4.7 3 .0 2.8 '". , 6 - 4,.b 4.,. 3- 2. .:, /'

4. .r. ) .b __ . - -3.7 . . . P77-IBA
- 3 ff-3: ... ' 7- -3.2 C- ,.-yr r - I 6A

P7-B 3A-Cd~P77-14A IL. *P65-16
il~ r 29 . -1- -1.-1 -i "9s .B

6'1 1 P6 4--C P65-15 '. : c( P20
-3 P 5 - 1 40 c.

#. ,, ,£ _- . . . . ..- (, poNl B

P65-29 ,

A78-

P65-3 1(C)

I.C•12" CULVERT

ULVERT

&I SS ARYE G DISTI, UFAIO

GEf4EVA-ON-THE- LAKE, OHIO

SMALL ',OAT HARBOR

PLAN OF SUBSURFACE
INVESTIGATIONS

11 S. ARMY ENGINEER DISTRICT, BUFFALO

OCTOBER 1980

,.LAI.E Al



L A K C C P

I
/

/ / l\ \~
/ /

/ / \ \\
/ / \ \

/ /

'\ ~

- -

I
~*~0'* I AJ ~\\f

II"
N~NFT~ ~ .. -

~7~~
-\ -

IIKs
~LI

'.7,.

L _______ "/
P K). - - -~~~2

'I 2

- ~-~1



V IC INK~ i y AP

.....1

---- - - ----

-A 4

li9 AM E6NfPDH-rA

-N,.. 4

/kL.



AD-A099 308 CORPS OF ENGINEERS BUFFALO N Y BUFFALO DISTRICT F/$ 13/2

APR 81DRAFT REFORMULATION. PHASE I. GENERAL DESIGN MEMORANDUM AND DRA-ETC(U)

UNCLASSIFIED NL

27nfflfflfllfllflfflf

Iflllflfl........
IIhEEEEllEEllE
*IIIImIIIIIIm
EllEIhEEElllhE
".mEn......

'.mE.....



400

110, ,04 LEEND

SURVEYRET PADSL OIT

L7 -



8r

0 0 p E N h

VIC;NITY MAP
SCA.E OF M .LC

(- _,:ABONBEAWAE

'!ATSE

-41-

K \\ /\ 0/ 0C

\ 
___

NOTES GNV-NTELK.OI
I ALI. tLEATION ARE CORRECTED AIR) REFERRED TO LOWGE VAONTH-LKHI

AIAT'N DATUM ILWOOELEVATION 5604 FEET ABOVE MOAN SMALL BOAT HARBOR
WATER LEVEL AT FATERD POINT, OIEEC (hOLD 1069I.

2TOP OP OCA CONTOURDS MEN[ DERIVED FROM A OtOPISICAL
S ANDFROMLIMIED EPLORATIONO

:' PON O O:LCITLL OTOUR MAP. SEE PLATE AZ TOP OF ROCK
* POD L.OCATIONS OF 411OLOMIC SECTIONS. Off PLATS A4 CONTOUR MAP
5 FOR NEOLOSIC NECTION$ SEE PLATE AS

U.S. ARMY ENGINEER DISTRICT B3UFFALO
OCTOBER 1980

, PLATE A3

4-



0 . 50 t /

'S 9SLOPE TO MEET
1. A. /.-- EXISTING GRADEN

-8 ---. I- r EL +8

'L A K, _E.. E,'R , E EXISTING GROUND

OC.l MP 0 1 L I

TOP OF TI L -/ 2'-O"MIN

- I(EL VRE)4-0 BEDDING STONE
IMPERVIOUS,,

EN TR A N-CE CHA N N-EL MATERIAL-'

PROJECT DEPTH 8'

SECTION C-C
EAST BREAKWATER (TYPICAL IMPERVIOUS I.EV
oo _400'LONG NTT CL

~~' ~~CAMPBELL NTT CL

A4~ BREAKWATER

'fc: WEST BREAKWATER ''7 0

WATR CNTRL 
a

FILL TO REAT £ i A NCRTE Jl~ RE E M NT.....

- - ~ EXISTIG ISLAND *. 4JDI4LJ I'

WATER CNDRAL C'.NL~

ARMORT STN S-N 4- HANRA

J n

NOT~~I .O17~ '



2"PIEOAIIE

EL*8 -120' OVERFLOW SECTION

L.WD. ;L 0 0 "STOP LRAGS
-' I -- * EXISTING EXISTING

20M IN GRUDGAE P-28 '
ISETPILING--. CONCRETE II

*_" BEDDING STONE o SPILLWAYII

L.E
SECTION C-C SECTION D-D

(TYPICAL IMPERVIOUS LEVEE) WTRCNRLSRCUE

NOT TOSCALENOT TO1 SCALE

LAKE SIDE WETLAND SIDE

HP 8x36 2"PIPE RAILING
2" PIPE RAILING 50

-BAH'"BEACH "B"-, ELe I6 INVERT
-BEAC "A"EL+3

GABION BREAKWATER INVERT I GRATING
EL .00-

PS-28

EL-5 SEtT PIL ING I
I,~~E -65__ _ _ -

BUILDI 1NG ADD0ITON. SECTION E-E
(CONCRETE SPILLWAYI

SERIC D ~ ~ -o' c NOT T) SCALE

4L BACKFILL TO MEET

v"-1 j - L Q EXISING GRADE

- j>7Vl __ E

-(GROUND L-WD EUL 0_0 I

MOORING AE-

(36 B 'ATS) ARKING LOT GON

~ ~ U UEVERY 120 FT M 1N. WAL VExSN GROUN

EL t6 2'-- L.

SCALE OF FEET . '0" IN
A7 lo 0 '0T 2OO L *0 EL 00

IPSA-23 -CELL FILL PILING TO -8 LWD

AK 1  NVIGTIO POJET IOSTSHAEO SHEET PILING OR ROCK
LEGEND EL -6- - WHICHEVER IS LOWER

= COMPONENTS OF THE GENERAL 17'
SlOE ~NIGSATON% PROJER IOTAN50 ECIN

NON-FEDERAL)__________

NANDRAIL -- COMPONENTS Of THE NAVIGATION (TYPICAL 9'X 1?' DIAPHRAGM WALL)

CONCRETE WALKWAY PROJECT WH ICH ARE A NON-FEOEROL N?, 9 V

L. .66 RESPONSiRLITv

2 LQATO IFJJ~'~c GEOLOGIC SECTION GENEVA -ON -THE-LAKE, OHIO
SMALL BOAT HARBOR

NOTE
ALL ELEVATION4S REFER TO LOW WATER LCTO FGOOI

UNDERLAYER.STONE DATUM IL WIN. ELEVATION 566 6 FEET ASOVE OAINOFGOOI
170- 2506 MEAN WATER LEVEL A T FA THER POINTSUESECCSCIN

IIt G 1. 9551 SCIN

E)U.S. ARMY ENGINEER DISTRICT BUFFALO
OCTOBER 1980

PLATE A4



-20 7

. - DEPOSITS OR OUTWASH -APPROXIMATE GROUND SURFACE

GLACIAL TILL APPROXIMATE TOP OF GLACIAL TILL
0 0 LWO EL.56..6 _ _ __ -

------- LIMITS OF EXCAVATION

5
- (-6 LWO

_-0L _ APPROXIMATE TOP OF BEOROCK

1- .15
OHIO SHALE

- BOAT RAMP 4 INTERIOR CHANNEL MOORNG AREA
-20

-2 5 1 I I I 1 I I I I I I I I 1 1
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5+00 5.50 6.00 6.50 7+00 7.50 B,)O 6.50

GEOLOGIC SECTION ( STA. IO+57E

DIAPHRAGM CELL APPROXIMATE GROUND SURFACE

.10= FILLALLUVIUMLAKE
DEPOSITS OR OUTWASH

----.. APPROXIMATE TOP OF GLACIAL TILL REI~~~~~GLACIAL TILL"- --- W l

0-
-LIMITS OF

EXCAVATI ON
0

- I-- 6)LW

OHIO SHALE
Z -10OHIO HALEAPPROXIMATE TOP OF BEDROCK

0

MOORING AREA INTE 0

-- I I I J .J l___ [___ 1 __I L. j1- I -g.-A

0.00 0.50 1.00 1,50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6-50 7.00 7.50 6.0 0 .s50

GEOLOGIC SECTION STA. 14+07E

DATA INTERPRETATION 1
GEOLOGIC CLASSIFICATION BASED ON I

VELOCITIES R SEISMIC SURVEY

VELOCITY RANGE GEOLOGIC
IPEET PER SECOV401 MAYTERIAL

Oo - 2.SOO Fi.L.ALLUVIUM.LAKE
DEPOSTS Ol OuTWAS.

.00- o,900 GLACIAL TILL

.000 BEDROCK\ . ,



DIAPHRAGM CELL. -. 5
RETAINING
WALL 1 01~

0 _

-APPROXIMATE LAK OFBOOC

A 
4 ,NTRIOR HANNEA20 

2

L I M I T S -25

IO+57E GEOLOGI C VETO®T.+9

A APPROOX IMATE TOP oF

OHIOEIO SHAEHANNEL HANE

-20 -, -20 -20

All. ELTL AEEE0(TOOW Al GNEA-POIMTE LROUED OH
A T ANING -OI5 .5E -IL SURFCE *

NAL 0L OAIN 0 APERLOGMAC TETONOSEPLAEA

900 ~ ~ ~ ~ ~ ~ ~ ~ ~ LCA TOILGALA ~l ONORMP SI*GGG

C, 
S R Y E A P TIT 

UFL

APPR ~ ~ PL T ASAE O 1' -t



MATCH L IN EN

L 4J00

COUMU II

LANIN



N L AKE

0 I-AKE~

90

401 B UF FALOQ

IK i RE2 NEW YORK o

90 PE NN SYLVANIA/

ND GENEVA ON THE LAKE

15 PROJECT / I _

SITE 50

A K RO0N
100

- iP E NN S Y L v A N IAEu /

0 u

200

250

/0

SCALE OF MILES/
0 to020 30 50 100



4 AKE SU1PER/OR N

0 N TA R 0NOTES:'
1. NUMBER IN Cl

SITE.
M IC HI GA N2. FOR QUARRY

SEE MAP SUPP:

400 1

250

27 200

GE

Possi
u.s.

TO ACCOI



N

NOTES:
D I. NUMBER IN CIRCLE INDICATES QUARRY

SITE.

2. FOR QUARRY NAMES AND PRODUCTS
SEE MAP SUPPLEMENT SHEET.

'

200

GENEVA ON THE 1-AVE, OHIO

LOCATION MAP
POSSIBLE MATERIAL SOURCES

U.S. ARMY ENGINEER D)ISTRICT, BUFFALO

TO ACCOMPANY GDM, PHASE f, STAGE la

PLATE A6

f-..-.



'* 41 ------

H---~--+ --- TI ()

-67 - a ..-

X, X :

Q1 ~ ~ ~ ~ .M, --- 0 - -- 1 1 o C> > (D C n L 0 C

0' CC 4 C 0 Q C- A Li LU C'' - 0 I

Z~~~~~v m~ Li ' co )

LLJ Lai (Z 0 D

-A CI * -- -K x '0 -J Cc . - D

aeUj X )C

Lii -j *i Lic= 1 -
LAJ~i- LA 0o tiL

>-~~ m~ 0 j U

.) -0- o -

4. +J

~~L I
40-, - L &



-4 4- .

:: L C Lr)

-4 --

3E

-i, C I -> CD-

I-- _ -
co co 0 o

Ck-

I-i LL J 0 ,)

>- UJ ->

L UJ

9-I CDP V).

-r w

IAJ ~ ->-

a '



iA
-T

-V . - - . . ... h - ' . .. + .. .

4 L- I c. 91-.

93 Cr

cc 0. QC "u

r CDl 04 cv4 -,

LU LU L" U- - ":

i - -- '- .

I~

ow

W -
, EEAO T . LAKEOHO -

I.~~: - u-j C

I i. LO

! t MATERIAL SURVEY

.-..-. J- -- -*.. .. .. 0 ....

, , , , -"-- UmMARY OF SOURCES

3: .C OMI , S;E T4 1



APPENDIX B

DESIGN AND COASTAL PROCESSES

CINEVA-ON-THE-LAKE SMALL-BOAT HARBOR

DRAFT REFORMULATION PHASE I GENERAL DESIGN MEMORANDUM

U. S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, NY 14207

*!



GENEVA-ON-TIIE-LAKE, OHIO

DRAFT PHASE I REFORMULATION
GENERAL DESIGN MEMORANDUM

APPENDIX B

DESIGN AND COASTAL PROCESSES

Table of Contents

Paragraph T t 1e Page

INTRODUCrLON B-i

BI General B-1

COASTAL PROCESSES B-I

B3 General B-1
84 Lake Levels B-1
B7 Winds B-2

B8 Wave Climate B-2
RIO Coast Between Fairport and Ashtabula B-2
815 Sediment Sources and Bluff Recession B-5
B22 Littoral Transport Rates B-6
B29 Minimizing Impacts on the Coastal Processes B-7

CONSIDERATIONS FOR ALTERNATIVE DEVELOPMENT B-8

B31 General B-8
B32 Breakwater System B-8
635 Entrance Channel B-9
B36 Inner Harbor B-9

B37 Summary B-9

DESIGN CRI'ERI.A B-10

839 General B-10
B43 Design Lake Level B-10
B44 Design Deep Water Waves B-13

B45 Refraction and Shoaling Analysis B-16
B46 Design Structure Depth B-16
B47 Deaign Incident Wave B-20

B49 Stone Size Computation B-20

B56 Crest Height Computation B-22

DETAILED DESIGN B-22

B57 General B-22

*1



Table of Contents (Cont'd)

Tables

Number Page

B1 Wave Analysis Results for Head Sections B-11

B2 Wave Analysis Results for Trunk Sections B-12

B3 Design Lake Levels B-13

B4 Significant Deep Water Wave Heights at B-14
Geneva, OH

B5 Significant Period by Angle Class and Wave B-15
Height

B6 Design Depth Contours B-16

87 Design Haximum Wave Height B-20

B8 Design Wave for Crest Height B-20

Figures

Number Page

BI Wind Diagram for Ashtabula, OH B-3

B2 Wind Diagram for Fairport, OH B-4

B3 Refraction Diagram for West Direction B-17

B4 Refraction Diagram for North-Northwest B-18
Direction

B5 Refraction Diagram for North-Northeast B-19
Direction

B6 Typical Section East Breakwater (Head) B-38

B7 Typical Section East Breakwater (Trunk) B-39

B8 Typical Section West Breakwater (Head) B-40

B9 Typical Section West Breakwater (Trunk) B-41

.. .. .... =, u ,4 _ _ . • :'Ad



INTRODUCTION

B1. GENERAL

This appendix presents the coastal processes, the considerations for alter-
native development, the design criteria, and the detailed design including
stone size computation and structure cross sections for the small-boat
harbor-of-refuge at Geneva State Park, OH. Five alternative plans were
developed and designed. All alternative plans include at least two rubble-
mound breakwaters, an entrance channel, and an inner harbor enclosed mooring
area. Sand bypassing ts anticipated with each alternative to maintain the
shoreline status quo.

B2. Alternative 2 includes an offshore mooring area protected by a rubble-
mound breakwater enclosure and a small breakwater sand trap. Alternative 1
includes a long west breakwater and dogleg and an interior breakwater to pro-
tect boats moored at the mouth of Cowles Creek. An arrowhead breakwater con-
figuration is planned for Alternatives 3, 3b, and 4. The interior basin
configurations with each alternative were developed considering the restric-
tions of bedrock, existing park facilities, environmental concerns, and the
safe harbor requirements of the anticipated fleet. Plans for each alter-
native are shown on Plates 12-16, Appendix H.

COASTAL PROCESSES

83. GENERAL

The natural processes which influence the coast of Geneva State Park were
considered In developing each design alternative. The wave climate, lake
level fluctuations, current patterns, and littoral transport dictate the
design requirements. These processes have continued since post-glacial
periods to modify the shore and will continue after harbor construction. The
engineering soundness and environmental suitability of the project depends on
how well it responds to these natural processes.

B4. LAKE LEVELS

The water levels in Lake Erie Basin have changed much in post-glacial times.
This is due to crustal uplift, climatic changes, and the diversion of
outlets. The present outlet, the Niagara River, is controlled by a bedrock
threshold at Buffalo, NY, which is slowly rising due to isostatic reboumd of
the crust. After glacial retreat, the Niagara outlet was opened, but due to
crustal downwarping caused by the weight of the glaciers, this outlet was
more than 100 feet lower than it is today.

B5. As the glaciers advanced and wanned and as the outlets changed, the
lakes which have occupied the present Erie Basin have had water levels which
are both higher and also lower than the present level. Modern Lake Erie has
existed for approximately 3,500 years and the average lake level has been
rising ever since at an approximate rate of 1 foot per 300 years.

B-I



5f). Modern Lake Erie water levels are also influenced by periodic fluc-
tulatlo as the water content In the basin increases and decreases In
rt-sponse to major climatic fluctuations and scasonal variations. The lake
level al.it particular point along tho shore± also changes as strong winds or
barometric changes cause the water surface to oscillate.

BI. WINDS

Winds fruin thte west. tiaroe~;h noth to northeast directions are rezsponsible for
the local wave climnarte and thr direction of littoral drift in the reach from
AShLtabull- fto Fa irport Hia rbor , MtI. The magnittude, proportion of total time,
anld directo 10f 0 in winad I! I odle ated on wind di agrams for both the
Ashi ;aboai.a and th, V.ai 1-olar lollaIns (Figiires BI And B2).

11M. WAVE: CLIiMATE*

I'ia wave climnat( expiri.nicod it Genova State Park mirrors the wind diagrams.
W ids 1 ruin the sotthwa-st tha .aagl soaath to vast d rect Ions approach the proj-
ect site from the land and arc not siLgniflicant in generating local waves.
Winds which approach from the west tiarough north to northeast travel across a
long stretch of open Water and Lend to be itrong and of long duration. Winds
f rom the east are lesu dominate. Consequently, the local wave climate is
dominated by waves frou, Life wt-it through north to northeast. These waves are
more frequent and also have greater design height than waves from the east.

B9. Deepwater wave characteristics for Geneva State Park, OH, were obtained
troin Technical Report H-lb-l entitled "Design Wave Information for the Great
I.i,.; (16e onl 1), pubalI ~i.*d hv the Wa terway-i l'x ptr iment Station, and in
,accordlane' wIith tilh- gtildana-te mal lned in paragraph 7.1 of the Shore
i'roteet iol Manlual paahilsiaed by the Coastal Engineering Research Center in
1117 3. itesign wave condi tionu. ire further discussed under the "Design
II lr.a- meta ti on ol this api-oi x.

blo. COAST BETWEE.N FAIRPOR AND ASHTABUJLA

rtt coatit betrween Fairport and AslitAhula iq here described as a single lit-
tujral cell c ontaininog a halanaed se-dimentt budget. Harbor structures at
1.iirport, 01l, prevent littoral material from entering or leaving at the west
eaad, and those at Ashtabula, Oli, prevent material. from entering or leaving at

iae,.ea4t rId hus, till sodia'iat budgot must he balanced for the reach bet-
wova Fairport. andl Ashtaibula Harhors. The straight coast between Fairport and
Ashabula 11arbors can be considered as at closed system with all nearshore
t ranasliort sources and sinks aVL.OUnt ahie0

811. The c hore-line is4 disraupted by a number of artificial structures
I nc I ad Ing numerous groin variations. In Aidition to the structures, there
are minor headlands, blurt areats, and Intermittent low erosion marsh areas.

io- combination gives a modaertatly unduilattig appearance to the shore. The
liaeadi.ands, in general, appt-ar to reflect ainderlying bedrock highs.

1112. 'Ihe% hiaf is between Fairport and Ashtabula are 5 to 60 feet high and
.averag. -about 401 feet high. I'le general surf icial sequence is till unconfor-
mably upon shale And overlain h;' glaciolacustrine ilts. Glaciolacustrine

B-- 2
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WIND DIAGRAM FOR ASHTABULA, OHIO

NOTES

INDICATES DURATION FOR ICE-FREE PERIOD (MAR. TO
DEC INCL) IN PERCENT OF TOTAL DURATION

-- L] INDICATES DURATION FOR ICE PERIOD (JAN. TO
FEB. INCL) IN PERCENT OF TOTAL DURATION.

- INDICATES PERCENT OF TOTAL WIND MOVEMENT
OCCURRING DURING ICE-FREE PERIOD.

.... , INDICATES PERCENT OF TOTAL WIND MOVEMENT OCCURRING
DURING COMBINED ICE AND ICE-FREE PERIODS.

FIGURES AT ENDS OF BARS INDICATE PERCENT OF TOTAL
WIND DURATION FOR ICE-FREE PERIOD AND COMBINED ICE-FREE
AND ICE PERIODS, RESPECTIVELY.

WIND DATA BASED ON RECORDS OF THE U. S. COAST GUARO

LIFE BOAT STATION AT ASHTABULA. OHIO FOR PERIOD I JAN. 1937
TO 31 DEC. 196O INCLLESS 1944. AND 1960

Figure Bl
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WIND DIAGRAM FOR FAIRPORT HARBOROHIO

NOTES

INDICATES DURATION FOR ICE-FREE PERIOD (MAR. TO DEC.
INCL.) IN PERCENT OF TOTAL DURATION.

INDICATES DURATION FOR ICE PERIOD (JAN. TO FEB. INCL.)
IN PERCENT OF TOTAL DURATION.

,- INDICATES PERCENT OF TOTAL WIND MOVEMENT OCCURRING
DURING ICE-FREE PERIOD

INDICATES PERCENT OF TOTAL WIND MOVEMENT OCCURRING
DURING COMBINED ICE AND ICE-FREE PERIODS.

FIGURES AT ENDS OF BARS INDICATE PERCENT OF TOTAL
WIND DURATION FOR ICE FREE PERIOD AND COMBINED ICE-FREE
AND ICE PERIODS, RESPECTIVELY.

WIND DATA BASED ON RECORDS OF THE U.S. COAST GUARD
AT FAIRPORT HARBOR,OHIO FOR PERIOD I FEB. 1932 TO 31 JAN.
1942 AND I JAN. 1949 TO 31 DEC. 1971.

Ftgure 12
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sand and gravel deposits sometimes top the silt. The thickness and presence
of each layer varies from location to location.

B13. On the average, approximately 25-30 percent of the material exposed in
the bluffs is potential beach-butlding sediment. Eroding lacustrine deposits
exposed in the bluffs supply fine sand while the till supplies sand and
coarser-sized material to the beaches. The streams between Fairport and
Ashtabula carry little sand to the lake. Their drowned mouths act as
settling basins for all but the very finest fractions.

B14. In general, the beaches are composed of medium to very coarse-grained
subangular to subrounded, w, ll-sorted lithic and quartz sand. The beaches
between Fairport and Ashtabula lie upon the shale and have an average
thickness of about 3 feet. The width of the active littoral sediment band
between the bluffs and offshore shale bottom is generally less than 300 feet.
The average grain size of the littoral material decreases offshore. Due to
the shale controlled offshore, the bottom slope is only three to four degrees
within 50 feet of the shoreline. Thus, a small change in lake level can
drastically affect the location of: the shoreline.

BIS. SEDIMENT SOURCES AND BLUFF RECESSION

Shore erosion between Fairport and Ashtabula is due primarily to wave erosion
and mass wasting (gravity transport). In general, wave erosion is the more
significant process.

516. Shore accumulation is the result of beach material being supplied to
the shore area faster than it is removed. Beach-building material could be
supplied by river input, onshore movement of offshore sands, and/or bluff
recessI-io. fue to the drown,.d river mouths and a lack of any sand in the
oifshore, it is assumed that most littoral material in the Geneva State Park
area is stipplied by recession of the bluffs between Fairport and Ashtabula.

BI7. Blurt recession Is a chronic condition between Fairport and Ashtabula.
Wave attack removes slumped material which promotes additional mass wasting.
If the lilled soll had romalaed at the base of the bluff, it would serve as a

tov,, protecting the bluft from further failure and allowing the bluff face to
evenitually assume a stable slope.

Big. the* natre of th. massi wasting is strongly influenced by the nature of
the bluill' mati-rial. The (layey tills tend to fall due to debris flows.

Witer percolates down from the overlying ground surface and/or runs along
silty seams saturating the clay. This results in saturated conditions for

the soil mass and creates seepage forces which, along with the steepness of
the bluff, reduces its stability. This Instability results in slope failure
along the bluff face.

619. The well-sorted lacustrine silts fail most commonly as small rotational
slumps or by block failure. Tension cracks form behind the surface of the

bluff due to the sti-epne'js, surface unloading, and soil expansion-
contraction. The bluff tas,, deteriorates an downward percolating water
loosens blocks of soil rnd gr.avitv causes them to fall. The process is
accelerated during high lake level when the bluff base is undercut by wave
AttAck tnd stupport to the ov,.rlying bluff face is lost. Both types of

B- 5



faislre can be observed in the bluffs of Geneva State Park. The various
mechanisms responsible for bluff recession influence the recession rates.

B20. Bluff recession rates between Fairport and Ashtabula vary from less
than I foot per year to up to 7 feet per year (just east of Fairport). On
the average, the bluffs in the Geneva State Park area are 10 to 20 feet high,
comprised of till overlain by lacustrine silts, and are receding at a rate
less than 1 foot per year. However, this recession rate is quite variable
with time and location along the shoreline. During a year of high lake
level, many feet of bluff may be lost and the recession rates increase to in
excess of 10 feet per year, while during a year of low lake levels, the
recession rate may drop to zero. A particularly high, steep bluff may
recede quite rapidly while a neighboring low, vegetated bank may show no
visible recession for the same period of time.

B21. The amount of bluff recession between Fairport and Ashtabula has an
important impact on the amount of beach material available for littoral
transport. Generally, the till exposed in the bluff contains 80 percent silt
and clay, 15 percent sand, and 5 percent gravel. The lacustrine silts and
clays contain less than 5 percent sands and gravels. The sporatic sandy
zones, which in some areas form the entire bluff and in some other areas
appear only as a thin layer on top of the silts and clays, are over 80-90
percent beach-building material. On the average, 25-30 percent of the total
bluff face is potential beach-building material.

B22. LITTORAL TRANSPORT RATES

Sediment available for littoral transport can enter the nearshore system frem
stream input, onshore movement of offshore sands, and bluff recession. The
Federal harbors at Fairport and Ashtabula bracket the littoral reach which
includes Geneva State Park and has an internally complete sediment budget.
In other words, what erodes from one portion of this reach must accrete
somewhere else within the same reach.

B23. Between Fairport and Ashtabula most of the streams are small (Cowles
Creek has a drainage of 23 square miles) and have drowned, estuarine lower
reaches which act as settling basins for much of the stream's sediment load.
Thus, little but the very finest: fraction of fluvially transported material
reaches the lake.

B24. Sampling results (Appendix A) indicate that there are no sands offshore
of the beach zone which are available for onshore transport. Thus, the
offshore is probably not a significant source of littoral material. All the
known field evidence and researched literature suggests that almost all of
the material available for littoral transport is supplied by bluff recession.

B25. In order to develop a reasonable "ballpark" estimate of littoral

trpr.dport rates between Fairport and Ashtabula, it was necessary to make the
foilowIng assumptions:

a. That the drift rate is controlled directly by the amount of material
available for transport (typically the wave energy is capable of transporting
all the available littoral material);

B-6



b. That the primary source of littoral material is bluff recession; and

c. That the major permanent littoral sink for this 26-mile long section
of coast is the fillet at Ashtabula Harbor. Other losses to the drift regime
are limited to temporary storage in fillets associated with groin fields and
small beaches, and offshore losses where small creeks blow through littorally
deposited bars diverting drift out into small offshore deltas.

B26. With these assumptions, a number of different approaches were taken to
determine the littoral transplort rates. The littoral accumulation rate at
the Ashtabula Harbor west breakwater is 4,148,000 cubic yards between 1876
an( 1974, or 42,326 cublc yards per year (Ashtabula Harbor Section 1il,
1977). The annual littoral input due to bluff recession between Fairport and
Ashtabula was calculated from the bluff recession rates, bluff heights, reach
length, and geology preselt ed in Carter, 1977, "Sediment-Load Measurements
Along the United States Shore of Lake Erie," ODNR Report No. 102. Bluff
recession contributed 16,370 cubic yards per year between Ashtabula and

Geneva State Park, and 33,314 cubic yards per year between Geneva State Park
and Fairport. Thus, the total bluff recession input to the littoral regime
is approximately 50,000 cubic yards per year. This number is quite com-
patible with the observed accumulation rate at Ashtabula Harbor.

B27. An evaluation was made of the wave energy per littoral transport direc-
tion by interpolating from Saville, 1953 "Wave and Lake Level Statistics for
Lake Erie," BEB TM No. 37, Statistical Energy Data Per Direction for Ice-Free
Period for Cleveland, OI, and Erie, PA. The data was compiled and weighed
according to the wave approach angle with the shoreline. This evaluation
suggests that 67 percnt of the wave energy comes from a westerly direction
(promotes easterly drift), and 33 percent comes from an easterly direction
(promotes westerly drift). If the gross drift is assumed at 50,000 cubic

yards per year, then the net drift to the east is approximately 33,500 cubic
yards per year, and the net drift to the west is approximately 16,500 cubic
yards per year.

B28. In summary, preliminary estimates suggest that approximately 30,000 to
50,000 cubic yards per year of littoral drift passes Geneva State Park.
About two-thirds of this material is moving west to east. Onshore movement
is insignificant. As the sediment sampling results indicate a clean bedrock
surface exists lakeward of the -3 LWD contour, It is assumed that offshore
transport is minor. However, at Cowles Creek some littoral material is
periodically diverted offshore forming an offshore delta.

B29. MINIMIZTNC IMPACTS ON THE COASTAL PROCESSES

Any feature which protrudes from the shoreline will impact upon the local
coastal processes. The local wave climate and current pattern and the
resultant sediment transport will be modified. Each of the alternative har-

bor plans will trap littoral transport on the west side of the harbor struc-
tures and deprive the eastern shores of sediment. The area contained within
the protection of the breakwater structures will no longer contribute sedi-
ment to the nearshore by shoreline recession. Currents will travel around
the structure ends promoting more offshore transport of the nearshore
sediment.

B-7
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830. To minimize downdrift impacts and reduce the offshore sand transport,
each formulated plan, includes the provision for sediment bypassing.
Material will be transported from the updrift side of the west structure to
the downdrift side of the east structure on a periodic basis. Frequent
bypassing will reduce the offshore losses caused by an extensive lakeward
buildup of the subaqueous beach face. Individual storms may cause damage to
the areas immediately downdrift of the harbor structures between bypassing
operations. In the case of Alternative 1, the bluff area to the east of the
proposed structures may experience accelerated erosion between bypassing
operations. Alternatives 2, 3, 3b, and 4 should have limited downdrift
impacts as the area to the east is already protected by a revetment.

CONSIDERATIONS FOR ALTERNATIVE DEVELOPMENT

831. GENERAL

The alternative plans which were developed include two locations for the
entrance channel and for breakwater construction, one at Cowles Creek and the
other just west of the bathhouse. Each alternative was designed in con-
sideration of the known geologic, hydraulic, environmental, and sociological
constraints.

832. BREAKWATER SYSTEM

The proposed breakwater system is designed to maintain an entrance free from
littoral drift and create a safe navigation entrance channel from Lake Erie
into the inner harbor area. Thus, the entrance structures must provide a
relatively impermeable barrier that prohibits littoral drift from passing
through, over, or around them.

B33. Rubblemound construction with a side slope of 1.0 vertical on 1.5 hori-
zontal was used for the structure design during Stage 2 planning. During
Stage 3 design of Plan 3b, the side slopes were subsequently changed to 1.0
vertical on 2.0 horizontal on the lake side and 1.0 vertical on 1.5 horizon-
tal on the channel side. The rubblemound structures will prevent or reduce
the transmission of wave energy into the entrance channel and interior harbor
by absorbing most of this energy. The crest elevations for the breakwaters
were designed allowing overtopping of the structures by the design waves
which would regenerate a maximum 3-foot interior wave height in the entrance
channel and allow no more than a 1-foot high wave in the inner harbor. The
entrance structures were designed on the premise of using stone having a den-
sity of 155 pounds per cubic foot.

834. The rubblemound structures have a protective stone armored outer layer,
an underlayer of smaller sized stone, and a bedding layer. The integrity of
the rubblemound structures is largely dependent upon the stability of the
stone placement. Therefore, a bedding layer of spalls or quarry waste will
be placed on the bottom of the lake to prevent the large armor stone from
sinking into the bottom, particularly in the nearshore, and thereby losing
their usefulness. Should later studies reveal that the breakwater foundation
beyond the littoral zone is exposed bedrock, the structure cross section will
be modified accordingly.

B-8



B35. ENTRANCE CHANNEL

The harbor entrance must be oriented so that the entrance channel allows a
reasonable line of approach for boats during storm conditions. The entrance
channel must be wide enough and deep enough to allow two-way traffic of the
total recreational fleet. Experience with similar small-boat harbor projects
in the Buffalo District and a workshop held with the boating public during
Stage 3 studies have indicated that a 100-foot wide, 8-foot deep entrance
is sufficient to meet this requirement. The entrance channel was designed to
be relatively straight with two oblique turns in the inner channels for
entrance into the mooring area.

B36. INNER HARBOR

The inner harbor mooring area must be of sufficient size to provide docking
for 360 boats and include the necessary support facilities. (Note: The har-
bor mooring area and necessary support facilities were sized for 400 boats
during Stage 2 planning.) Wave heights in the inner harbor must not exceed 1
foot. Therefore, the enclosed mooring basin must be of a geometry and con-
tain wave absorbing surfaces sufficient to limit internal wave oscillation
and amplification. The proposed harbor geometry is, of necessity due to
bedrock limitations, generally rectangular with right angles. In order to
reduce the subsequent tendency for wave reflection off of opposite walls,
sloped side walls were proposed wherever feasible. Sloped, riprap walls will
absorb the trapped wave energy. A hydraulic model study is presently under-
way and may indicate that additional wave absorption is necessary. In that
case, variations in the basin geometry, additional sloped walls, and wave
absorbing vertical wall units (i.e., IGLOO's, cinder blocks) would be tested
in the model.

B37. SUMMARY

The final design consideration is the economic, environmental, and sociologi-
cal suitability of the design. The design must minimize adverse environmen-
tal Impacts to the shoreline, the interior drainage system, and to the
offshore. Not only must the design have a satisfactory benefit-cost ratio,
but it should be as cost effective as practical considering the other
restrictions. Finally, the proposed harbor plan must merge with the existing
park facilities and user patterns to provide an appealing recreational
center.

B38. Each of the previously mentioned restrictions were considered in
developing the alternative plans. The tentatively selected plan, Plan 3b, is
presently being tested in a hydraulic model study at the Corps of Engineers
Waterways Experiment Station. During this model study, the orientation and
design of the breakwater structures, the entrance channel plan, and the inner
harbor configuration will each be evaluated and manipulated as necessary to
refine the design of the recommended plan. Additional subsurface data will
also impact upon the final design.

B-9
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DESIGN CRITERIA

839. GENERAL

In general, the western structure for each alternative was designed assuming
direct wave attack from angle classes 2 and 3. The eastern structure was
designed assuming a wave attack from either angle class 2 or angle class I
and 2, depending on the alternative. The discussion on design criteria pre-
sented below is specific to the harbor plan selected for additional detailed
study - Plan 3b. Similar criteria was used for design of Alternative Plans
1, 2, 3 and 4 during Stage 2 pLanning. A discussion on this Stage 2 design
criteria is presented in the Stage 2 Report for this project.

B40. The entrance structures for Plan 3b were analyzed using the 10-year and
20-year recurrence significant deep water wave heights at Geneva, OH (Grid
Point 14) as determined by Waterways Experiment Station and published in
Technical Report H-76-1 "Design Wave Information for the Great Lakes - Report
I - Lake Erie." Table B4 of this appendix presents the significant deepwater
wave heights for various recurrence intervals at Geneva and Table B5 presents
the wave periods associated with these wave heights. Angle class I in Tables
B4 and B5 correspond to waves from the east-northeast (ENE) through north
(N), angle class 2 to waves from the north (N) through west-northwest (WNW),
and angle class 3 corresponds to waves from the west-northwest (WNW) through
west-southwest (WSW) .

B41. The designed structures are of standard rubblemound design. In accord-
ance with a 4 May 1976 guidance letter provided by NCDED-H for use of WES
Technical Report H-76-1, for coastal projects having a 50-year design eco-
nomic lifetime, a combined lake level and deep water wave corresponding to a
200-year recurrence event Is recommended. The GODA2 computer program as pro-
vided by CERRE-CS on 16 July 1979 was used to analyze the wave conditions
which occur for each season with the combination of a 10-year lake level and
20-year waves and the combination of a 20-year lake level and 10-year waves.
The results from the analysis are shown in Tables BI and B2. For struc-
tural design, the maximum wave height (Hmax) for each breakwater section
will be used. A two-dimensional stability test may be conducted by the
Corps Waterways Experiment Station to verify the optimal stone size. The
boating season at Geneva-on-the-Lake is assumed to extend from April to
November, therefore, the crest height of the structures is designed using the
largest significant wave height (Hsi ) which can occur during the boating
season. The physical model and two dimensional stability test will also be
used to verify the crest elevation of the structures.

B42. A refraction analysis performed by the Buffalo District for the "Geneva
State Park, OH; Shore Erosion Demonstration Project Pre-Construction Report"
(February 1978) was modified to provide the appropriate refraction coef-
ficients and pattern at the project site.

H43. DESIGN LAKE LEVEL (DLL)

The design lake level is a combination of the joint occurrence of long-term
average lake level with a short term rise due to a storm setup. The water
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levels for this Stage 3 analysis were obtained from the "Standardized
Frequency Curves for Design Water Level Determination on the Great Lakes"
prepared by Detroit District in 1979. A 1O-year and a 20-year water level
was determined for each season and used in the GODA2 program to obtain the
critical design conditions. The water levels were determined by combining
the seasonal mean lake level for Lake Erie which have a 10-year and a 20-year
recurrence with a short-term peak rise that has a 1-year recurrence, to
obtain rhe seasonal 10-year and 20-year respective design lake levels.
Geneva, Oil, lies approximately midway between Cleveland, OH, and Erie, PA,
therefore, a reasonable estimate of the peak rises was made by averaging the
peak rises which can occur each season at Cleveland and Erie, to obtain the
seasonal peak rise at Geneva. The lake levels which were used in the Stage 3
analysis are shown in Table B3 below.

Table B3 - Design Lake Levels

Season : Spring : Summer Fall : Winter

10-Year Mean Level '572.6 572.5 571.6 571.6
1-Year Peak Rise +0.5 : +0.5 : +1.0 : +0.8
10-Year Design Water Level 573.1 : 573.0 572.6 572.4

20-Year Mean Level 573.0 : 572.9 572.0 : 572.0
1-Year Peak Rise +0.5 +0.5 +1.0 : +0.8
20-Year Design Water Level 573.5 573.4 573.0 : 572.8

B44. DESIGN DEEP WATER WAVES (Ho)

The significant deep water wave heights and associated periods which could be
expected at Geneva, OH, were determined by Waterways Experiment Station and
published in Technical Report H-76-1, "Design Wave Information for the Great
Lakes," Report 1, dated March 1976. Table B4 shows the significant deep
water wave heights at Geneva, OH, for three angle classes and for each season
of the year for various recurrence intervals. The three angle classes are
defined as viewed by an observer standing on shore and are distinguished
below:

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

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

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

Table B5 gives the wave period associated with each wave height at Geneva,
OH, as a function of wave direction an' wave height as presented in Technical
Report H-76-1.
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Table B4 - Significant Deep Water Wave Heights at Geneva, OH

Table of Extremes Estimates
Grid Location 8.14 LAT - 41.52 LON - 80.98 Geneva, OH

Shoreline Grid Point 14

Winter
Angle Classes

1 2 3 All

5 6.6 (0.7) 10.5 (0.5) 10.8 (0.4) 12.3 (0.7)
10 8.2 (0.9) 12.1 (0.7) 12.1 (0.5) 13.5 (0.9)
20 9.8 (1.1) 13.4 (0.9) 13.1 (0.6) 14.8 (1.1)
50 12.1 (1.4) 15.4 (1.1) 14.4 (0.8) 16.5 (1.4)

100 13.8 (1.6) 16.7 (1.2) 15.4 (0.9) 17.8 (1.6)

Spring
Angle Classes

1 2 3 All

5 3.6 (0.4) 4.3 (0.7) 6.9 (0.4) 7.5 (0.8)
10 3.6 (0.5) 5.9 (1.0) 7.9 (0.6) 8.8 (1.0) V
20 4.6 (0.7) 7.5 (1.2) 9.2 (0.7) 10.1 (1.2)
50 5.9 (0.8) 2 10.2 (1.5) 10.5 (0.9) 11.9 (1.5)

100 6.9 (0.9) 11.8 (1.7) 11.8 (1.0) 13.3 (1.8)

Summer
Angle Classes

1 2 3 All

5 4.3 (1.9) 4.9 (0.5) 6.2 (0.8) 7.2 (2.0)
10 5.2 (2.5) 5.9 (0.7) 7.2 (1.0) 8.0 (2.7)
20 6.6 (3.2) 6.6 (0.8) 8.2 (1.3) 8.9 (3.3)
50 9.2 (3.9) 7.2 (1.0) 9.2 (1.6) 10.3 (4.1)
100 11.2 (4.5) 7.5 (1.2) 9.8 (1.8) 11.7 (4.8)

Fall
Angle Classes

1 2 3 All

5 8.2 (0.3) 10.5 (0.4) : 10.8 (0.3) 11.4 (0.4)
10 9.2 (0.4) 11.5 (0.5) 11.5 (0.4) 12.2 (0.5)
20 9.8 (0.5) 12.1 (0.6) 12.1 (0.5) 13.1 (0.7)
50 : 10.5 (0.6) 13.4 (0.8) 13.1 (0.6) 14.2 (0.8)

100 : 11.5 (0.7) 14.4 (0.9) 13.8 (0.7) 15.1 (0.9)
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Table BS - Significant Period by Angle Class and Wave Height

Grid Location 8.14 LAT - 41.52 LON - 80.98 Geneva, OH
Grid Point Number 14

Significant Period by Angle Class and Wave Height

Wave Height Angle Class
(Feet) 1 2 3

1 2.3 : 2.3 2.5
2 3.6 . 3.6 3.8
3 4.5 : 4.5 4.8
4 5.2 . 5.2 5.5
5 5.8 : 5.8 6.1
6 6.1 . 6.1 6.5
7 6.3 6 b.4 6.9
8 6.6 : 6.6 7.3
9 6.9 . 6.9 7.7

10 7.2 : 7.2 8.2
11 7.4 . 7.5 8.6
12 7.7 . 7.8 9.0
13 8.0 : 8.0 9.4
14 8.2 . 8.3 9.8
15 8.5 : 8.6 10.2
16 8.8 : 8.9 10.6
17 9.0 . 9.2 11.0
18 9.3 . 9.4 11.4
19 9.6 : 9.7 11.8
20 9.9 1 10.0 12.3
21 10.1 : 10.3 12.7
22 10.4 . 10.6 13.1
23 10.7 1 10.8 13.5
24 10.9 . 11.1 13.9
25 11.2 : 11.4 14.3
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In accordance with a 4 May 1976 Guidance letter provided by NCDED-H for use
of WES Technical Report H-76-1, for coastal projects having a 50-year design
economic lifetime, a combined lake level and deep water wave corresponding to
a 200-year recurrence event is recommended. Therefore, during Stage 3, waves
with a 10-year and a 20-year recurrence for each season were used in the
CODA2 program with the respective 20-year and 10-year seasonal design water
levels to obtain the critical design conditions.

B45. REFRACTION AND SHOALING ANALYSIS

A refraction analysis was conducted using a computer model developed by
R. S. Dobson (Waterways Experiment Station) for his M. S. Thesis at Stanford
University. The water wave refraction program was used to solve the
governing equations that describe the propagation of the design waves from
deep water into shallow water. The refraction analysis developed by the
Buffalo District for the Geneva State Park Shore Erosion Demonstration
Project was rerun at only a deep water level for the small-boat harbor proj-
ect without a nearshore detailed "window." Input control parameters such as
period, design lake level, ray designation, and wave heights were modified to
suit this small-boat harbor design. Refraction diagrams for deep water waves
from the west, north-northwest, and north-northeast directions are shown on
Figures B3, B4, and B5, respectively.

B46. DESIGN STRUCTURE DEPTH (do)

The eamsL amnd west breakwaters for Plan 3b were each analyzed at two
lordtIlos, Lhe structure heid ;,nd the structure trunk. The design structure
depth (do) of the structure toe at critical cross section locations were
determined from soundings obtained in the summer of 1979. The design struc-
ture depth at the head section for each breakwater was determined at the
depth contour at the outer end of the breakwaters while the design structure
depth at the trunk section for each breakwater was determined at the average
depth contour over the reach of the breakwater trunk. The depth contours
used for each section are shown below in Table B6. The sounding at the
structure toe plus the design lake level minus the low water datum elevation
equals the design depth of water at the structure toe (ds).

do - Sounding + DLL - LWD
where LWD - 568.6

The design structure depth values used in the analysis are shown in Tables
BI and B2.

Table B6 - Design Depth Contours

Head Section Trunk Section

West Breakwater 11.5 Feet 5.0 Feet

East Breakwater : 7.0 Feet 2.0 Feet
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B47. DESIGN INCIDENT WAVES

The design incident waves were computed by using the CODA2 computer program.
The results from the analysis are shown in Tables BI and B2. The height
(Hmax) for the head and trunk sections as shown in Table B7 below will be
used for structural design.

Table B7 - Design Maximum Wave Height

Head Section Trunk Section

West Breakwater . 11.6 Feet 7.5 Feet

East Breakwater . 8.7 Feet 5.5 Feet

B48. The crest height for the cast and west breakwater is designed to allow
overtopping which would regenerate a maximum interior wave (transmitted wave)
of 3.0 feet in the entrance channel. Since the transmitted wave height is
only of concern during the boating season, the largest significant wave
heights (Hai ) which occur during the spring, summer, or fall as obtained
from Tables 11 and B2 are used in the wave analysis for determining crest
height. The wave parameters used to determine the crest heights of the
breakwaters are summarized below in Table B8.

Table B8 - Design Wave for Crest Height

S Hsig He T KR

: (Ft.) (Ft.) (Sec)

West Breakwater .

Head Section 9.0 12.1 7.8 0.90
Trunk Section . 5.7 12.1 7.8 0.89

East Breakwater .

Head Section . 7.0 12.1 7.8 .89
Trunk Section 4.2 12.1 7.8 .89

B49. STONE SIZE COMPUTATION

Armor unit design was calculAted by application of Hudson's formula, Shore
Protection Manual , Section 1.373.

W -Wr H3

K(r-1) Cot 0
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Where:

W - Weight of armor unit in primary cover layer (lbs.)
Wr - Stone density in lbs/ft 3, assume Wr - 155 pcf
H - Incident design wave height at the structure (ft.)
KD = Stability coefficient of the armor layer

KD - 2.8 for nonbreaking wave at structure head
KD - 2.5 for breaking wave at structure head
KD - 4.0 for nonbreaking wave at structure trunk
KD - 3.5 for breaking wave at structure trunk

Sr - Specific gravity of armor stone - 155/62.4 - 2.48
Cot 0 - Structure side slope - 2.0

150. Layer thickness is computed by

r -ni W ()1/ 3

Where:

r - Average layer thickness in feet
ni - Number of stones comprising cover layer - 2
K a "Layer coefficient - 1.15 for two layers of rough quarry

stone
W - Weight of an individual armor stone in cover layer
Wr - Stone density - 155 pcf

R51. Crest width is computed by

B - n2 KA (10 1/3

Where:

8 - Crest width, ft.
n2 - Number of stones in crest width - 3
K& - Layer coefficient - 1.15 for 2 layers of rough quarry stone
W - Weight of an individual armor stone in cover layer
Wr - Stone density - 155 pcf

B52. As the computed W is design weight for individual armor units of a pri-
mary layer and the construction is a two-layer structure with a natural
deviatlon to the specified W, it is reasonable to compute a range of stone
sizes. The underlayer and bedding layer stone size is also computed aa a
range which is n function of the W.

B53. Armor Stone:

W max - 2.0 W
W win - 0.9 W
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B54. Underlayer Stone:

W max - 0.2 W
W min - 0.06 W
r mnjKa (0.1 W 1/

3

B55. Bedding Stone:

W max - 0.01 W
W min - 0.00015 W

B56. CREST HEIGHT COMPUTATION

The wave runup on the entrance structures was determined by using the method

in Section 7.21 of the Shore Protection Manual (SPM) and reduced using GODA's

charts, as directed by NCDED-C guidance dated 22 August 1978, to calculate

the wave heights at the toe depth for the 1.0 vertical on 10.0 horizontal or

flatter lake bed slope at Geneva, OH. The wave runup was used in computing

the required crest elevation which, when overtopped, would yield a maximum

three-foot transmitted wave in the entrance channel and a maximum one-foot

wave in the mooring area. The Cross and Sollitt method was used in computing

the required crest heights.

Hbi - R (1.04 - Ht/0.54 Iff)

Where:

Hbl - breakwater height
R - wave runup
Ht - height of transmitted wave

Hi -height of incident wave

and

Crest Elevation - DLL + Ilbi

Where DLL - 572.6 - 568.6 - 4-4.0 ft. for 10-year fall season level.

DETAILED DESIGN

BS7. GENERAL

A detailed design was prepared for each alternative plan to compute

the crest height. stone size, and layer thickness for each proposed

breakwater structure. A 1.0 vertical on 2.0 horizontal sideslope is used on

the lake side of the breakwaters whereas a 1.0 vertical on 1.5 horizontal

sdeslope is used on the channel side of the breakwaters for Plan 3b. A 1.0

vertical on 1.5 horizontal sideslope was used on both sides of the break-

waters for Plans 1, 2, 3, and 4. Only the calculations for the tentatively

selected plan, Plan 3b, are shown. Typical sections for the east and west

breakwaters are shown on Figures B6 through 89 at the end of this Appendix.
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BI-I INTRODUCTION

The plan selected for additional detailed study includes a water control
structure at the outlet of an existing wetland area. The purpose of the
structure, described In detall in the Main Report, is to allow for managing
of water levels in the wetland. This structure, as shown on Plate 16 in
Appendix H, includes a stop log structure with a 5.0 foot opening and a sill
elevation at +3.0 feet (I.WD) and a 120-foot long overflow section with a
crest elevation at +6.0 feet (LWD).

Bl-2 STOP LOG STRUCTURE HYDRAULIC DESIGN

The 5.0 foot width of the ;top log opening was selected such that the water
levels in the wetland area could be lowered gradually from +6.0 to +3.0 feet
(LWD) In about I week's time. Based upon USCS topographic data and detailed
topography from field surveys, there is approximately 10.5 acre-feet of
storage between these levels. This is the maximum amount that would have to
he drained. The constant discharge rate needed to release 10.5 acre-feet of
storage in one day Is about ').0 cfs. The instantaneous discharge capacity of
the stop log structure with :ill logs removed would be about 65 cfs. This is
based on Q - CLH 3/2 where ( is discharge in cfs, L is length in feet, H is
the head in feet over the crest and C is a weir coefficient with, for this
case, C = 2.5, 1 , 5.0 t.ut, and H - 3.0 feet. Even considering the fact
that the 65 cfs capability is instantaneous and that the actual discharge
will decrease as the water level in the wetland recedes, the 5.0 foot width
is considered adequate to allow for complete draining of the wetland within
one weeks time. In addition, under normal circumstances, the level of Lake
Erie Is above +3.0 (LWD) which further enhances the capability of lowering
water levels within the prsribed time limit as the difference in water
levels between the lake ind the wetland area would be less than 3.0 feet.

BI-3 OVERFLOW SECTION HYDRAUI.IC DESIGN

The 120 foot long overflow s,-ction, with a crest elevation of +6.0 (LWD), was
sized to pass the 1.0 percent chance flood. This was considered reasonable
hamed upon guidane cont.ained in EC 1110-2-27 titled "Policies and Procedures
Pertaining to DetermInatoni of Spilling Capacities and Freeboard Allowances
for Dams." Standard 4 Is considered appropriate in that the water control
Ktru('ture is low in height with minimal storage and there are no downstream
dIiiage areas. Based on thvine factors, It was considered appropriate to
design the ovcrflow snec ioo to Insure its structural security for the 1.0
percent chanre flood.

fl)-4 The I.() percent cthane flood was ,stimated to be 800 cfs from a
regression equation contali ,d in the USGS Water Resources Investigations,
79-83 t itld "technique,; for Fstimating Magnitude and Frequency of Floods on
Rural Unregulated Streams in New York State Excluding Long Island." The
equation for the 1.0 percent chance flood is:

log Q10 0 - 4.70 + 0.111 lop A - 2.03 log (St + 10)

where A Is the drainage arv., it square miles and St is the watershed storage
Index. The unnamed tributary Lo the wetland has a drainage area of

BI-I



2.53 square miles. The St for the watershed was determined to be 0.72 based
upon USGS quad maps and techniques presented in the above mentioned
publication.

BI-5 Based on this discharge, the length of spillway was determined from the
equation:

Q = ciii 3/2

BI-6 Using a conservative value of 2.5 for C and the existing topography at
the proposed site, it was found that a 120 foot long crest length would be
sufficient to pass the 800 cfs at a head of about 1.9 feet. This would allow
for tying both ends of the structure into high ground at +8.0 (LWD) at each
end. The crest and downstream face of the overflow section will be provided
with riprap or other protection from velocities ranging between 7 and
8 ft/sec.
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APPENDIX C
COST ESTIMATES

Ci. PURPOSE

This appendix presents the estimate of cost and related cost comparisons for
the alternatives considered in formulating a selected plan of improvement at
Geneva-on-the-Lake, OH.

C2. COST DATA

The cost data for Alternatives 1, 2, 3, and 4 (as presented in the Stage 2
Document) were updated from May 1979 to October 1980 price levels by use of
the Engineering News Record (ENR) Construction Cost Index. Unit prices for
teatures in Alternative 3b were taken from similar items in other alter-
natives and applied where applicable. Any new features included were esti-
mated from similar construction jobs and updated to October 1980 price
levels.

C3. The project features entitled Engineering and Design and Supervision and
Administration experienced cost changes based on increases in price levels,
overhead rates, and the Pre-Construction Planning Estimate which increased
due to added detail in the Phase I planning and design efforts.

C4. A contingency factor has been applied to the first cost of each
construction feature to account for variations in material unit prices,
quanti [ties, the methods of construction, and material storage and disposal.

C5. TOPOGRAPHIC AND SUBSURFACE INFORMATION

Information available In the District Office to prepare the estimate con-
sisted of soundings and topography over the entire area being considered for
alternative plang 1, 2, 3, and 4. The subsurface information was obtained
from a Seismic Study performed in August-September 1978, and the Soil Boring
Program performed for the 1969 Interim Report.

C6. Alternative 3b, idontificd for additional detailed study, was estimated
based on revised subsurface contours dated October 1980 and detailed
topographic fLeld surveys pertormed in 1979.

C7. CONSTRUCTION FEATURES

Altornatives considered in formulating a selected plan of improvement are
dtHcribed in detail in the main report. The principal items of work are
cmnnel dredging and hreamkwator construction.

(. Rubblemotind breakwators for the alternatives were determined to be the
best suited to minimize wave build-up and reflection. Size and quantity of
stone are based upon design considerations discussed in Appendix B.

C9. The, dredging quantities for the alternatives are based upon soundings in
the areas to be dredged and the volume of material to be excavated was esti-
matsed from cross sections drawn based on the subsurface information obtained.

C- I
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Au ,v.'rdepth oI one toot and sideslopes of one vert i,a I on t hrec horizontal
t,r .arth (ove.rburden) and till material and a vertical slope for rock have
he ci uled in dot ermt nat Ion o I quant it I es It was assumed that dredging
(anderwater x,-.v.at on) would be performed by dragline for near shore
mat crial and a hydraulic dredge with an attendant plant for material further
out intto the lake. The excaviton would be done in the dry by a self-
prop,.lled scrdper with the material being hauled approximately one mile to be
St,0ckp ied. Any lake disposal site it needed would be fully coordinated with
the IISFWS, EPA, ODNR, and other affected interests as will the advisability
ot ksuIg the sandy ,obble matrfal for beach nourishment. The upland dispo-
sal ;itk tor any excavated mat,,rial, a; recommended by ODNR, is shown in
F igure Cl.

CI(. rhe mitigation plan primarily involves the construction of a water
c out ro 1 structure and wt.t I, and ,lands . The islinds would be constructed by
the hauling of material front the harbor site using self-propelled scrapers
with a bulldozer assisting In hauling and material spreading, and the final
grading being performed by a motor grader. The cost ot the mitigation plan,
including engineering and dea4gn and supervision and administration, is esti-
mated at $310,00.

C II. ESTIMATE OF ILANDS AND DAMAGES

Although all land required for the project is within Geneva State Park
(c lass i fIed as recroat Ion land), and no actual out-of-pocket expense would be
re.quired, the economic value of the land must be charged against the project.
Alw) I vlvd i, Alt ,,rnil iv,. ; N,1. 1, No. 3, and No. 3b Is a substantial por-

t Loo of a paved parking lot and access to a bathhouse built by the State of
Ohlio in 1968 at a cost In exc,, of $250,000. For estimating purposes this
consruct ion cost t or the hathhouse was converted to October 1980 price
lvl,, of ipproximatoly $694,0O0, using the Engineering News Record's
"Construction Cost Index." A depreciation factor of 15 percent was applied
for access restrictions to the bathhouse for Alternatives No. 1, No. 3, and
No. 3b. lakefront land along the southern shore of Lake Erie generally
ranges from $100 to $500 per front foot and $1,500 to $4,000 per acre for
upland. The estimate of the first cost of land and damages for the five
alternatives is shown in Tabl, CI.
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Table CI - Estimate of Lands and Damages

Unit
Item :Quantity: Unit Cost 1/: Amount

. . : $ : $
Al ternative No. 1 :

Lakefrort : 500 : feet : 150 : 75,000

Developed Recreation Land : 14 : acres: 3,500 : 49,000
DeprecLation to Bathhoune : : L.S. : 104,000

Improved Parking Lot 2/ :400,000 S.F. 1 : 400,000

Total : : 628,000

Alternative No. 2 :
Lakefront : 1,200 : fe, t : 150 : 180,000

Partially Developpd Recr,.ation

Land : 7 : acres: 2,500 17,500

Total . : : 197,500
* . . : say

: : . : 198,000

Alternative No. 3
Lakefront : 800 : feet : 150 : 120,000

Partially Developed Recreation
Land : 14 : acres: 3,000 42,000

Depreciation to Bathhouse : : L.S. : : 104,000

Improved Parking Lot 2/ :240,000 : S.F. : : 240,000

Total : . : : 506,000

Alternative No. 3b

Lakefront : 800 feet : 150 : 120,000
Partially Developed Recreation

Land : 15 acres: 3,000 : 45,000
Depreciation to Bathhouse : L.S. : : 104,00(

improved Parking Lot 2/ :215,000 : S.F. : 1 : 215,000

Total 7 . : : 484,000

Alternative No. 4

Lakefront : 600 : feet : 150 : 90,000

Recreation Land : 14 : acres: 2,500 : 35,000
Improved Parking Lot : 10,000 : S.F. : i : 10,000

Total : : . : 135,000

October 1980 price levels.
2/ Costs in addition to land costs for parking facilities.
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C12. LSTIMATL OF FIRST COST OF JNISTRUCTION AND ANNUAL OPERATION AND
MAINTENANCE COST

The estimated first cost ior the live alternatives considered in this Phase I

study, based on October 1980 prices, are shown in Tables C2 through C6

inclusive. tiandrails are a necessary feature of recreational facilities for

fishing from shore connected breakwaters and are also necessary for public

safety. The harbor projct. can be constructed without recreation facilities

but must include handrails. The cost for handrails shown would be added to

the breakwater cost o the project if recreation facilities are not
constructed.

C13. The annual operation and maintenance costs associated with each alter-

native is also shown in Tables C2 through C6. These costs are based upon
past experience for similar maintenance work done in the Buffalo District in

maintaining harbor channels and breakwaters. The annual maintenance cost for

maintaining the aids to navigation for Plans 1, 2, 3, and 4 were updated from

the Interim Report by price level and were originally furnished by the Ninth

Coast Guard aistrict. The maintenance costs for aids to navigation for Plan

3b was supplied ny the Ninth Coast Guard District by letter dated 21 August

198(0 (Exhibit E-7 in Appendix L)

C14. 1LSTIMATE OF SELF-LIqUIDATING COSTS

The above cost estimates do not include the self-liquidating cost associated

with each alternative for the mooring area, launching ramps and public ser-
vice facilities currently estimated at: I) $4,800,000 for Alternative No. i;

2) ,4,140,000 for Alternative No. 2; 3) $4,780,000 for Alternative No. 3;

4) $5,920,000 for Alternative 3b; and 5) $4,370,000 for Alternative No. 4.

These self-liquidating tacilities are the responsibility of the non-Federal

sponsor, ODNR. In addition, because these facilities are considered self-

liquidating they do not enter into the benefit-cost analysis as presented in

Appendix D.

CI 5. E'STIMATE OF ANNUAL CHARGES

The estimated investment costs, project costs and annual charges for the five

alternatives are presented in rables C7 through ClI, inclusive. It is

assqumed construction would require two construction seasons, therefore

Interest during construction has been included. The interest and amor-
tizaton rates used are 1-3/8 percent in accordance with the Water Resources
Council Regulation. The economic life of the project is assumed to be 50

years.

CI
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Table C7 - Estimate of Anual Charges i/

Al ternative No. 1

item Federal :Non-Federal/ : TotalA /

: $ :$ : $
First Cost : 2,388,000: 2,500,000 : 4,888,000

tliterest During Construt[Ai : 176,100: 184,400 : 360,500
Total investment Cost 2,564,100: 2,684,400 5,248,500

Lfands .',d Damages 0 0: 628,000 : 628,000

ToLal Pro-jeut Costa: 2,564,10: 3,312,400 : 5,876,500

AIlnlet I Charges

[nteresLt 189,100: 244,300 433,400

Amortization . 5,500: 7,200 12,700
MaiLtonance 45,500: 5,800 51,300

Total : 240,100: 257,300 : 497,400

1T Based on October 1980 price levels, 7-3/8 percent interest rate, and
a 50-ycar eco.otuic lite.

Does not include self-liquidating cost for mooring area, launching
ramps, and public service facilities currently estimated at

$4,800,000 (October 1980 price levels).

I U)



labte C8 -|St indaLt- of Awnual Charges l"
Al terratiLve Nu. 2

Item Fedral :Non-Federal- /  Total t

: $ ; $
First Cost : 2,456,00U: 2,400,000 4,85b,000
Interest During Coiistruc tio : 11,100: 177,000 358,100

Total Investment Cost : 2,637,100: 2,577,000 5,214,100

Lands and Damages U: 198,000 198,000
Total Project Costs : 2,O37,100: 2,775,000 : 5,412,100

Annual Charges
tnterest ; 194,500: 204,700 399,200

Amortization . 5,700: 6,000 : 11,700

Matitesiance 41,900: 9,500 : 51,400
Total : 242,100: 220,200 : 462,300

- Based on October 1980 price levels, 7-3/8 percent interest rate, and

a 50-year economic [lie.
2/ Does not include :;etl-liquidating cost for mooring area, launching

ramps, and public service facilities currently estimated at
$4,140,000 (October 1980 price levels).

I /t
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Ch9l - Es t I -snat0 oI Anuat Charges I/
Al teruiw, Iy No. 3

Item Federal :Non-Federal_/ Totaln/
: $ :$ : $

First Cost 1,888,U0: I,b6U,000 3,748,000
lotertst Dur[Io Cow:l ructio) : 139,200: 137,200 : 276,400
Total Investment Cost : 2,027,200: 1,997,200 4,024,400

Lands and hUnag;es U: 506,000 : 506,000
Total Project Costs : 2,027,200: 2,503,200 : 4,530,400

Annual Charges
Inte:rest . 149,500: 184,600 334,100
Amort[zatlon : 4,400: 5,400 9,800
Maintenance: 33,700: 5,200 : 38,900
Total . 187,600: 195,200 382,800

-Based on October 1980 price levels, 7-3/8 percent interest rate, and

i 50-year ecoominc life.

21 Does not include sltlf-ltq'udating cost for mooring area, launching
ramps, and public service facilities currently estimated at
54,7 80(,000 (October 1980 price levels).



Table CI - LsLimate, o .mnual Charges 1/
Alternative No. 4

Item : Federal :Non-Federal2/ : TotaI./
• $ :$:

FIrst Cost : l,b68,000: 1,640,000 3,308,000
Inte rest During CuiistrucLion 123,000: 121,000 : 244,000
loLal Investiment Cost 1,7Sl,000: 1,761,000 : 3,552,000

Lands ;md lawaiiagcs 0 0: 135,000 135,000
Total Project Cosl : 1,79 1 ,00o: 1,896,000 : 3,687,000

Anima I Cha rgt.;::
Interest : 132,100: 139,800 271,900
jimort izat ion : 3,900: 4,100 : 8,000
Maiiltenanc* : 32,400: 4,500 : 36,900
Total : 168,400: 148,400 316,800

I- Bjsed on Oc'tober 198() price levels, 7-3/8 percent interest rate, and
a 50-year ecoaoinlc lie..

2/ Due, lot include scll-liquidatlng cost for mooring area, launching
ramps, and public service facilities currently estimated at
$4,370,000 (October i980 price levels).
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INTR)UUCT IN

Dl. Geneva-on-the-Lake is loC:lted onl the south shore of Lake Erie about 17
miles east of Fairport Harbor, 0H, and 12 miles west of Ashtabula Harbor, 011,
both of which are Federully improved deep-draft harbors. Geneva-on-the-Lake
was identified as a promising Location for a small-boat harbor and harbor-of-
refuge because of its strate-gic location within the boundaries of a State
recreational park which is presently being developed by the State of Ohio.
in its present condition, Geneva State Park offers no recreational facilities
for boaters who desire to use Lake Erie. The closest facilities are located
in Ashtabula harbor, Wd, and in Fairport Harbor. However, the existing faci-
lities for recreational boattiu, at these two harbors are currently utilized
to full capacity with long waiting lists tor permanent dock space. The Ohio
Department of Natural Resources has stated that they consider development of
a small-boat harbor facility at heneva Slate Park imperative to promoting
optimum use of the park and to satisfying the large-scale demand of perspec-
tive and existlng small-boat owners in the northeast section of the State of
Ohio. The economic benefit.!; resulting from the proposed project that are
developed in tie economics ippendix are comprised of recreational benefits of
boaters and rec realtonal j'ic r fIshine.

ME'i:Oi LOGY FOR DE!lANJ FORECASTS

D2. In order to calculatc lt,- benefits from recreational boating, it is
necessary to forecast the dcn.nd for boating over the project evaluation
period. The Ohio DeparLme.nt oI Natural, Resources has developed participation
rates for l18 recreation activitLes, in i[s 1975-1980 Ohio State Comprehensive
Outdoor Recreation Plan ( iC.RI). [nilud,-d are participation rates for
boating (power boating), _ai ling, and fi,;hing. The Ohio SCORP methodology is
based on the average- household participatLion for activity occasions during
peak periods. The largest- demand for boiting and fishing occurs on weekends
and holidays which are p..ik usagn period,;. Projections made on the basis of
total demand, both the wekday deimand and the weekend demand would produce an
averag;ing ot the demand lr the peak and off-peak periods, which would give
an inrealistic appraisal ,, both period,-,. Therefore, it is considered more
meaningful to make [ore.'. , of demand 1,)r weekends and holidays separate
froin weekday demand. PartLi ipation altk; used in tile demand analysis are for
peak periods. Part i pat io, rates for eich of the recreation activities were
Ca i(,ilatod by the !)tate of Iih1o Is the w l.ghted average of participation
rates oIf ts many as 15 io'ie(onuml c variables and eight supply-accessibility
variam t.s. 'rhe we igus w,.rr de tI'rmlined 1)y the. signlificance level for those
varIabl[; having at level of si nIt [c.inii, f'equal to or less than 0.1 in a chi-

square contingency tabl + . .' irtI c illatln rate was calculated for each of 15
planning regions in the !;ta ,. o Ohio for each of the 18 recreation
actliv Li,.s. The I planninp r. g ion; are ci,)pris d of three or more countLies.

D 3. The .el irlent of dts;t.euc is tdkeii iittio account by defining two origin
zones . Zole I is comlpri .od ,I A,ht ltl,' County, Ohio, which is tile county
of tile propos: ed project. /.,,n+ 2 ia hroai ly defined as the Cleveland, Akron,
Yotilngstown-Warren SM.A 's In )hio, and th,. Er i SMSA in Pennsylvania.



D4. The regions tor which participation rates where calculated in SCORP do
not correspond perfectly with the SMSA's In the two origin zones defined in

this study. Specifically, the participation rate used in this study for each
of the SMSA's is the participation rate for the SCORP region containing the

particular SMSA. To arrive at aJ single participation rate for Zone 2, the
participation rates for each ut the SMSA's in Zone 2 were weighted by the
proportion of the total population in Zone 2 accounted for by each of the
Zone 2 SMSA's. The participation rate for the Ohio planning region adjacent
to the Erie SMSA was used to represent the Erie SMSA area in Zone 2.

D5. SCORP provides participation rates for 1975, 1980, and 1990. A linear
extrapolation, over time, was utilized to yield decadal participation rates
for 1970 through 2030. The participation rates were not determined for 2035
since demand exceeds supply during the base year of the project. These par-
ticipation rates, together with projections of households for each of the
origin zones, are the bases tor forecasting boating demand. Table D1 pro-
vides the values for the socioeconomic variables while Table D2 contains the
participation rates. The participation rate is the number of times members
of d household participate in an outdoor recreation activity on peak days
during the year. The rates were developed from a mail questionnaire survey

sent to 32,922 households in Ohio.
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'table )2 - PartIc iltion Rates

Powerboatin : Sailing : Fishing
Zone I Zune 2 Zone 1 Zone 2 Zone I Zone 2

1970 3.01 3.032 .380 .401 4.964 4.969

1980 2.98 3.007 .385 .410 4.958 4.963

1990 2.946 2.982 .393 .423 4.952 4.957

2000 2.9L 2.956 .400 .438 4.946 4.952

2010 2.88 2.939 .410 .450 4.941 4.946

2020 2.84 2.911 .420 .467 4.937 4.940

2030 2.81 2.863 .430 .477 4.934 4.939

DO. Peak day participation rates multiplied by total households will equal
annual peak-day activity occasions. Divide by the number of annual peak-days
(24 - boating, 27 - sailing, 38 - fishing), to arrive at peak-day
recreationists, by activity. This Is shown below for powerboating, sailing,
an~d ttishtlog.

Table U3 - Number of Recreationists per Peak-Day,

from Origin-Zone

Powerboating Sailing Fishing

:Zone :Zone 2 :Zone 1 :Zone2 : Zonel : Zone 2

1970 3,810 138,590 430 16,290 12,830 463,330

1980 4,690 161,050 540 L9,510 14,50U 493,970

1990 5,410 179,'90 640 22, 40 16,000 526,050

2000 6,030 193,850 740 25,530 17,270 547,630

210 6,'6O 209,100): 830 29,540 18,380 573,560

2021) 6,990 219,090 920 31,240 19,270 589,400

2030 7,510 228,810 1,020 :3,650 20,340 604,080

1-4



07. Fishing will be evaluated separately, beginning in paragraph D28. The
boaters (defined as powerboaters and sailors) are identified by origin-zone.
The next step is to identify what portion of the boaters entering the boating
market will be attracted to Ashtabula County. Two parameters are studied:
travel time and alternate site competition.

a. Travel Time - All boaters originating in Ashtabula County, Zone 1,
are estimated to live within approximately 1/2 hour in travel time from their
boating source. New York State's Travel Time - Percent Participation Curve
is used to determine tile percentage of boaters willing to travel 1/2 hour
fur a boating activity (Figure Dl). Ohio and New York are both highly
populated, industrial, northeast States. Their populations are likely to
exhibit similar recreation preferences. The New York curve shows that 92
percent of the boaters arc willing to travel 1/2 hour for the activity. The
projected boaters for Zone I are reduced to account for in-county demand.
Zone 2 boaters are assumed to have a population centroid one and one-half
hours of travel time from Ashtabula County. The percent willing to travel
this distance is 23 percent.

b. Alternate Site - The alternate site factor refers to the likelihood
that people within a given traivel distance will utilize the marina at
Geneva-on-the-Lake as opposed to in alternate site. The boaters in Zone 1,
Ashtabula County, located 1/2 hour's distance away, will utilize the boating
facilities at Geneva-on-the-lake as opposed to traveling to an alternate
site. Therefore, since the majority of boaters from Ashtabula County are
within 1/2 hour's travel distance, they will use Lake Erie facilities.
Therefore, the alternate site factor for Zone I is 1.000. ODNR in the 1975
SCORP Identified county capaclties for boating in terms of acres. Ashtabula

has 3,732 acres of boating. This is not explicitly stated in SCORP.
However, by totalling the inland acreage, it appears that the Lake Erie
counties are allocated 1,UO acres. The total of Ohio counties within the
expected travel time, plus Lrie and Crawford, PA, and Chautauqua County, NY,
(F 'rie and Crawford are etSLmated from like counties in Ohio, Chautauqua is
from NY-SCORP') have 34,')04 acres of boating capacity. Ashtabula County's

portion of this total is 10.6 percent, so the alternate site factor for Zone
2 boaters Is .108. By applying travel time and alternate site factors, the
number of peak-day boaters in Ashtabula County is found for each year.

Multiplylog the number of pak-day boaters in Table D3 by the travel-time and
alternate site factor appropriate to each zone yields Peak Day Boaters in
Aiihtabula County (Tahle )4).

I)-')I



FIGURE Dl
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Table D4 - i'eak-U'.v Boaters in Ashtabula County

Powerboaters Sailors

Zone I Zone 2 Zone 1 Zone 2

19/U 3,500 3,430 390 550

1980 4,300 3.990 490 660

1990 5,(O00 4,450 590 760

200 : 5,500 4,800 680 860

2010 : 6,0U0 ,180 760 1,000

2020 6,400 ,430 840 1,050

20W 6,900 '5,670 94o 1,140

D8. The participants are correlated to boats. Ohio SCORP estimates 2.5
persons per boat. The evalu-Lion is based on the 2.5 persons per boat
standard. A sensitivity analysis is conducted utilizing a 3.0 person per
boat standard. The peak-day boaters are divided by this number to arrive at
the number of boats.

D9. l'hll next sLtp Is to determine wha. boats in use would be permanently
kept In moor togs aind berths, and what L,)ats would be trailered. This is
acconplished by associating rallerings LO the small-boat sizes. ODNR boater
registratloi statistics show that 06.7 percent of all sailboats and 57.8 per-
ceit of a] I power boats a'e 16 feet or less in length. Ninety percent of
these arc estlmatd to be trailered. Therefore, multiplying number of peak-
day boats by [(.578) (.90) , for powerboats, and [(.667) (.90)], for
.il I hoat , yields I ra lerd powcr boats and trailered sailboats. Subtracting
th. number of r 1i1red iboat, is i each (- tegory from the number of peak-day
boats in tht, correspond[1mg category yields permanent boats, in each category.
Tablc D5 pro'ideS the results ol these calculations for the 2.5 persons per
b-iiot stiid,ir and the 3.0 pet sons per boat standard.
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DEMAND FORECASTS BOATING

O0. The final step in allocating boating demand to Ashtabula County's Lake
Erie shoreline is a comparison of facility locations within the county. Lake
Erie facilities in Ashtabula County consist of 800 moorings and 14 launch
ramps.

These facilities are as follows:

Wet Berths/Slips

City of Conneaut 150
Conneaut Boat Club 58
Snug Harbor Marina 20
Sutherland Marina 25
Ashtabula Yacht Club, Inc. 110
Jack's Marine 200
Riverside YachtClub, Inc. 30
Redbrook Boat Club 150
Brockway Marine 30

773, say 800

Source: boatinrg. F iacil tties Inventory, Draft Final Report, 18 July 1980,
Midwest Research institute.

Inland facilities (Pymatuaing Reservoir) have approximately 500 moorings and
10 launch ramps. However, the Pymatuning Reservoir has a 10-horsepower limi-
tation for outboard motors which greatly limits potential uses. Fishing is
the dominant boating activity at Pymatuning Reservoir. The reservoir is also
unsuitable for sallboating since the northeast part of the lake is congested
with tree stumps and wetland areas. Conversations with planning staffs in
the area indicated that only small car-top type sailcraft use this reservoir
for sailing. Therefore, 100 percent of the permanent sailboats and 100 per-
cent of the trailered sailboats will be attracted to Lake Erie facilities.
Powered boats will have 100 percent of the permanent boats greater than 16
feet going to Lake Erie. For boats less than or equal to 16 feet, 60 percent
will be attracted to Lake Erie and 40 percent will be attracted to the
Pymatuning Reservoir. All of the trailered boats will be attracted to Lake
Erie. Table 06 provides the allocation of 6oats on Lake Erie on Ashtabula
County's shoreline.

D-10
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Dil. At this rilnt, we can combine the zones to arrive at total demand for
permanent moorings on the Lake Erie coast in Ashtabula County (Table D7).
Trailered boats will be discussed later.

Table D7 - Demand for Permanent Moorings on Lake Erie

2.5 Persons Per Boat

: Power Sail : Total

- 1-: 2. 2 Tota- :-2 :Total: 1: 2 :Total

1970 : 650 640 : 1,290 : 60 : 90 ; 150 710 : 730 1,440

1980 : 800 : 730 : 1,530 : 80 : 110 : 190 880 : 840 1,720

1990 : 930 : 820 1,750 : 100 : 120 : 220 :1,030 : 940 1,970

2000 :1,030 890 : 1,920 : 110 : 140 : 250 :1,140 :1,030 : 2,170

2010 :1,110 : 960 : 2,070 120 : 160 : 280 :1,230 :1,120 : 2,350

2020 :1,190 :1,010 : 2,200 : 140 : 170 : 310 :1,330 :1,180 : 2,510

2030 :1,280 :1,050 : 2,330 150 : 180 : 330 :1,430 :1,230 : 2,660

3.0 Persons Per Boat

: Power : Sail : Total
S1: : 2-:Total: 1:2 :Total: 1: 2 :Total

1970 : 530 : 520 : 1,050 : 50 : 70 : 120 : 580 : 590 : 1,170

1980 : 650 610 : 1,260 : 60 : 90 150 : 710 : 700 : 1,410

1990 : 760 : 670 : 1,430 : 80 : 100 : 180 : 840 : 770 1,610

2000 : 840 730 1,570 90 120 210 930 850 1,780

2010 : 910 : 790 : 1,700 110 130 : 240 :1,020 : 920 : 1,940

2020 : 970 : 830 : 1,800 : 130 : 140 : 270 :1,100 : 970 : 2,070

2030 :1,050 : 870 : 1,920 : 140 : 150 : 290 :1,190 :1,020 : 2,210

D-13



D12. The 2.5 persons per boat standard shows a 1980 demand of 1,720
moorings. The 3.0 persons per boat standard yields an existing demand of
1,410 moorings.

FLEET MIX FOR ALLOCATION OF DEMAND

13. The demand projections in Tables D6 and D7 provide a division of demand
between power boats and sailboats. Calculation of benefits will require
that the projected demand be delineated further in terms of a fleet mix --
type and size of craft within each category. The existing capacity of 800
berths was determined on the basis of the Midwest Research Institute, Boating
Facilities Inventory, Draft Final Report, 18 July 1980, DACW49-79-R-O020, for
Conneaut and Ashtabula Harbors In Ashtabula County. The Great Lakes
Framework Commission Study, 1975, provided a basis for constructing the
existing fleet mix for these 800 boats as presented in Table D8. The propor-
tions that each boat type and boat length of the total number in its respec-
tive boat category (power vs. sail) will be the basis for determining the
fleet mix in the demand projections. This relationship was held constant
over the life of the project. The analysis of economic efficiency will be
based on a 360-berth marina facility.
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U14. Table 07 indicates that tie demand for permanent moorings will reach
1,845 by 1985. Since the total capacity created by the 360-berth facility
will be 1,100 moorings, it is apparent that demand for moorings will still
exceed supply In 1990.

CALCULATION OF BENEFITS FOR PERMANENT MOORINGS

DI5. The fleet mix proportions fron Table D8 are used to determine the
expected fleet-in-use at Geneva for the 360-berth facility (Table D9). It is
assumed that 20 berths will be utilized by transients, primarily overnight
park visitors trailering their boats to Geneva State Park and boaters
cruising the south shore of Lake Erie.

Table D9 - Expected Fleet in Use at Geneva

OB OB : lB : C : C C :Total: : Total
16 : 16-25 : 16-25 16-25 26-39 : 40-64 :Power:Transient: Mooring

26: 12 44: 23: 161 26 :292:

S S : AS : AS AS : :Total: 20 : 360
16 : 16-25 16-25 : 26-39 : 40-64 :Sail

4: 4: 5; 30; 5; 48:

it is assumed that 25 percent of the boats used at this facility will be
expected to transfer from other sites in the vicinity. Transfers are
expected to be in cruisers and auxiliary sailboats. The moorings vacated by
these transfers will be used, in turn, by new boats and transferred boats
that are distributed to reflect the demand for boats described in paragraph
DI. The distribution of power and sailboats utilizing vacant moorings is
expected to be similar to the fleet in use in 1975, within the respective
power-sail category. Once again, 75 percent of the boats utilizing vacated
moorings are expected to be new, and 25 percent transferred.

Four fleets are developed for benefit calculations, new boats at Geneva,
transferred boats at Geneva, new boats at vacated moorings, and transferred
boats at vacated moorings. Due to Geneva's location along Lake Erie, the
rats of return used in the benefit calculations for the Geneva site are
assumed to be the maximum regional rates of return. In addition, it is
assumed tlat in order for a boat to transfer, a gain of 10 percent in its
rate of return has been used for evaluation purposes. Average depreciated
values are derived from ABOS 1978 Retail Boat Prices. Since the prices from
this source are 1977 values, they are updated by gains in the entertainment
index component of the consumer price index. The average depreciated values
are one-half the total retail price of a new boat of the type and size. The
benefit calculations are shown for the 360-boat facility, in Tables D10
through D13.
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16. According to EM 1120-2-113, Benefit Evaluation and Cost-Sharing for
Small-Boat Harbor Projects, the benefits are based on the fleet served.

CALCULATION OF BENEFITS FOR TRAILERED AND TRANSIENT BOATS

U17. Trailer launchings are calculated in a slightly different manner. The
number of peak-day launchings for power and sail have been calculated. The
next step is to compare the demand for launchings to the available ramps, and
estimate annual launches by boat type.

U18. The 1975 Ohio SCORP estimates instant peak-day capacity/per ramp of 20
boats. This is based on including one acre of parking for 20 cars and
trailers. A turnover rate of 2.0 is applied to arrive at daily peak-day
capacity of 40 launches per ramp. With 14 ramps in Ashtabula County, there
can be 560 launches per peak-day. Demand for launches in 1970 was for 1,680
peak-day launches. The seasonal launchings per ramp are calculated as a
weighted average of power and sail use.

U19. The boat launching season lasts for 180 days (mid-April to
mid-October). There are 50 days which would prohibit powerboating
(precipitation) and bO days which prohibit sailing (wind speed,
precipitation). This is based on long-term climate averages. Annual ramp
supply capacities are calculated as follows:

Power Sail

No. Day Season 180 180
No. Prohibitive Days 50 60

130 120

No. Peak Days 24 27
No. Nonpeak Days 106 93
Launches/Peak Day 40 40
Launches/NonpeaKl: 18 18
Annual Launches 2,868 2,754

U20. Based on Table D6, the trailered demand for launches in 1985 is 85.7
percenit for power boats and 14.3 percent for sailboats. This results in
average ranp demand of 2,852 annual launches. Since there are 14 ramps in
Ashtabula County, this results In a 39,928 annual launch demand on Lake
E'rie. The proposed improvements will add six ramps, or provide for 17,112
additional launchings per year.

U21. With a 2.5 persons per boat standard, peak-day launch demand in 1980 is
for 1,720 powerboats and 280 sailboats. By comparing these launches to annual
launches, it is estimated that 82,044 annual power launches are demanded and
11,718 sail launches. Power (87 percent) will then account for 14,887 of the
annual launches added, while sail accounts for 2,225. All launches are
assumed to be less than 16 teet. Equivalent boats are found by dividing

I/ Based on New York State Park and Recreation Calculations.
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launches by use-days (50, based on New York State average of 42, increased to
reflect greater benefit to moored boats). This results in 354.5 equivalent
powerboats and 53.0 sailboats. Given a 3.0 persons per boat standard, annual
launches total 68,211 powerboats and 9,626 sailboats. The annual launches
added, and the equivalent boats are the same for the 3.0 persons per boat
standard.

D22. Transient traffic will be unaffected by the development scenario. All
transient slips will be utilized on peak-days, three will be used on 50 per-
cent of nonpeak days, one will be used for 25 percent of nonpeak days. The
remaining 25 percent of nonpeak days will not have transient visitors due to
bad weather boating days. Inclement weather due to unfavorable wind speed
and precipitation will eliminate transient traffic to Geneva-on-the-Lake.
Therefore, the 360-mooring facility will accommodate 270 transient visits of
two days. The visits are distributed to cruisers and auxiliary sailboats
greater than 26 feet in length.

360-Mooring Marina Equiv. Bts.
Cruisers (26-39) 360 (Days Visit) 42 = 8.6
Cruisers (40-64) 75 (Days Visit) 42 - 1.8
Aux. Sail (26-34) 93 (Days Visit) 42 - 2.2
Aux. Sail (40-64) 12 (Days Visit) 42 - .3

U23. Of course, boats of these types kept at Geneva would be on cruise for a
portion of the season. It is expected that boats 26 feet to 39 feet will be
on cruise for three days (or 7.1 percent of the season) of their 42 use-days.
Larger boats will be on cruise seven days (or 16.7 percent). The benefit to
each boat class will be reduced by these percentages to account for the time
spent on cruise.

024. The benefits for permanent-based boats, modified to reflect time spent
on cruise, were shown in Tables D10 through D13. Tables D14 and D15 show the
calculations for trailered and transient boats for the 360-berth marina.
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SUMMARY OF DIRICT NAVIGATION BENEFITS

U25. Ilie average annual benefits for a 360-berth facility, given a 2.5 per-
sons per boat standard and a 3.0 persons per boat standard, are not
discoutited since there is sufficient demand to assure full utilization of a
360-berth marina in 1985, the base year of the project. Benefit display of
direCt navigation benefits is In T.ble D16.

Table U16 - Direct Navigation benefits

2.5 Persons 3.0 Persons

Average : Average
Annual : : Annual

: Total : Benefits: Total Benefits

lbi-Mooring Marin :

New 471,769 :471,769 : 471,769 : 471,769
'Iraneferred . 21,908 : 21,908 21,908 : 21,908
New at Vacated Moortings : 123,287 :123,287 : 123,287 : 123,287
Trans. L Vacated Moorings: 4,130 : 4,13U : 4,130 : 4,130
Trailered . 66,565 : 66,565 : 66,565 : 66,565
i'ransient . 42,231 : 42,231 42,231 : 42,231

Cotal . 729,890 :729,890 : 729,890 : 729,890

SUMMARY OF TOTAL NAVIGATION BLNEFIrS

U2h. Ace additional navigation benefit that would occur at Geneva is for pro-
viding refuge. Harbor-of-refuge benefits are attributable to a boating
tacility that provides safe entrance to a protected mooring area in all
weather conditions. Since the proposed plan of improvement will provide pro-
tectloi frotu storm-generated waves, the harbor will serve as berthing or
mooring areas for boats seeking refuge. A $21,300 annual benefit is used to
represent this category. Summarizing Navigation benefits, we obtain:

Navi ation Benefits

Z.5 Persons - 3bO berths - $751,200
3.0 Persons - 360 Berths - 751,200

STAGE 2 B;NEFi',t

021. The Stage 2 benefits are presented in this report for purposes of com-
parison of the 400-berth marina to the 3b0-berth marina. The Stage 2
document, July 1979, had four alternatives based on the 400-berth marina.
The average annual benefits for the four alternatives, based on a 7-3/8 per-
cent interest rate and a 50-year project life are shown in Table D17. The
benefits were updated to October 1980 price levels by the entertainment com-
ponent of the consumer price In~d.x. The average annual costs are also shown

in Table U17. Net benefits are *138,800, $173,900, $253,400, and $319,400

for alternatives 1, 2, 3, and 4, respectively. The benefit-cost ratios,
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average annual benefits to average annual costs, are 1.28, 1.38, 1.66, and
2.01 for alternatives 1, 2, 3, and 4, respectively, as shown on Table D17.

Table D17 - Economic Efficiency Criteria 1/ - Stage 2

Average . Average
: Annual Annual : Net B/C
: geneilts/ Costs 3/ Benefits Ratio

Alternative I 636,20) . 497,400 . 138,800 1.28

Alternative 2 : b3b,200 462,300 173,900 1.38

Alternative 3 63b,200 382,800 253,400 1.66

Ailternative 4 636,200 : 316,b0O 319,40u 2.01

Y Based oti October 1980 price levels, 7-3/8 percent interest rate, and a

SO-year project life.

Z/ Does not include fishing benefits.

3/ Uoes not include self-liquidating cost for mooring area, launching ramps,

and public service facilities.

IECKEATIONAL FISItLNG BENEFITS

a. introduction

U28. The tishing experience ,it Geneva-on-the-Lake includes both the catch
tur coolwater species like salmon, and the warmwater species of yellow perch,
white bass, freshwater drum, channel cattish, smallmouth bass, and walleye.
The cooLwuter species, salmon, is caught during time months of September and
October. The warmwater species are caught year-round in the central basin of
Lake Erie. The with project condition is the continuance of the shoreline

* fishing experience and the addition of the breakwater fishing experience.
The without project condition is the shoreline fishing experience only.
Benefits to the project are benefits for the new breakwater fishing

experience. Benefits stem trom providing more access to fishermen in terms
of shoreline capability in the park and from greatly increasing the quality
of fishing. Breakwall or jetty fishing provides significantly better fishing

*yields than does shoreline fishing.

b. Determination of Recreational Value

129. To assist in assigning specific values for breakwater and shoreline
fishing, a point rating method was used as specified in the Procedures for
kvaluation of National Lconomlc Development (NED) Benefits and Costs in
Water Resourc's Planning, 14 Oecember 1979. The method contains five speci-
fic criteria and associated awasurement standards designed to reflect
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quality, relative scarcity, ease of access, and aesthetic features of the
area under consideration. These five specific criteria are; (a) recreational
experience, (b) availability ot opportunity, (c) carrying capacity,
(d) accessibility, and (e) environmental quality. Each category of criteria
contained a certain amount of possible points which it could allocate to the
total aggregate number of poiLts depending on what degree the area under
consideration met the evaluation criteria. For example, the point value of
category a, "recreational experience," could range from 0-30 points.
Categories b "availability of opportunity," c "carrying capacity,"
d "accessibility," and e "environmental," hold 0-18, 0-14, 0-18, and 0-20
points, respectively.

U30. All of the categories are evaluated from the standpoint of shoreline
and breakwater fishing. Shoreline fishing occurs under without project con-
ditions while breakwater fishing occurs under with project conditions.
Values are derived for the shoreline fishing experience and the breakwater
fishing experience. Category a, "recreational experience," earned eight
points for the shoreline fishing experience and 16 points for the breakwater
fishing experience. Geneva-on-the-Lake offers a variety of general
activities. Fishing, swimming, picnicking, camping, and hiking are
recreational activities offered at the site. Recreational boating, a high-
quality activity, will be provided under with project conditions. The with
project conditions will also result in the enrichment of the fishing
experience. Breakwater access provides a higher quality recreational
experience than shoreline fishing. Breakwater fishing provides access to
deeper water, larger concentration of fish, and a larger variety of species.
The breakwaters also provide better fishermen access to yellow perch, a
prominently sought species of the area. The yellow perch swim in schools so
the breakwater interferes with their movement forcing them to swim around the
breakwater. This makes thenm easily accessible to fishermen. The fish per
angler hour also increases with breakwater fishing. The catch rate increases
to allow the monetary value of the catch to increase.

U31. Category b dealt with the "nearness" of recreational sites offering
some or all of the facilities At Geneva-on-the-Lake. The category was eval-
uated oii the basis of the fishitig experience. The shoreline fishing earned
"0" points in this category while breakwater fishing earned "3" points.
Shore fishing sites are scattered throughout the areas between Fairport and
Ashtabula Harbors. There are public access sites for pier and breakwater
fishling In the harbor development areas of Ashtabula and Fairport. Both are
within a 30-minute traveling distance of Geneva-on-the-Lake State Park.
Category c deals with the ability of the park's facilities to conduct
recreation activities without detriment to the user's pleasure or to the
environment. The shoreline fishing experience yields six points in this
category while breakwater fishing yields nine points. The breakwater enhan-
ces the fishing experience and encourages increased participation. The pro-

vision ot breakwater access will also be accompanied by provision of adequate
parking facilities. Category d, "accessibility," judged the access to or
wittihi a certain recreational area. Both with and without project conditions
were givei 14 out of a possible 18 points. Geneva-on-the-Lake has a well-
planned and developed network ol roads to meet this criteria. Environmental
quality, the final category, v, analyzes the aesthetic factors that might
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influence the value of the recreational experience. The shoreline fishing
experience earned seven points and breakwater fishing earned 10 points.
Geneva-on-the-Lake is an aesthetically appealing area providing wooded
camping and picnicking facilities. The site also has attractive nature areas
and wetland areas. Water poliution, air pollution, pests, poor climate, and
unsightly adjacent areas are not a problem at the park. Therefore, the park
earns an above average rating for environmental quality. The breakwater pro-
vides a better habitat for fish than the clayey bank of the shoreline. The
rough bottom surface of the breakwater provides fish with a place to congre-
gate and feed on the crustaceans that live on the rough rock surface. The
major species catight at Geneva prefer the offshore rock rubble surface of
the breakwater.

c. Total Recreational Values

D32. Geneva State Park garnered 35 points for the shoreline recreational
fishing experience. The breakwater fishing experience earned 52 points out
of a possible 80 points. The total points were then converted to a monetary
value using the scale found in Table U18. The recreational value for the
shoreline fishing experience is $2.18. Breakwater fishing yields a
recreational value of $2.55 per fisherman. Salmon fishing has a higher
recreational value as shown In Table U18. The shoreline salmon fishing
experience has a value of $8.12 while the breakwater salmon fishing
experience yields a value of $9.18.

d. FishIng Demand

D33. According to Table D3, total fishing demand on any given peak day was
14,500 for 1980 from Zone 1 and 493,970 in Zone 2. This significantly
exceeds the 1980 annual fishilng attendance at Geneva State Park. By 1985,
the base year of the project, peak day demand is expected to reach 15,250 for
Ashtabula County. There is sufficient demand to assure full utilization of
the breakwater throughout the project life. It is expected that the shore-
line fishing demand will increase at rates comparable to the Ashtabula County
demand. The projections for the shoreline fishing experience are presented
in Table U19 for the project evaluation period (1985-2035).

U34. The lineal feet of access for slhoreline fishing is 7,500 feet along
Lake Erie. Cowles Greek and streambanks within the park comprise 5,800
lineal feet, 2,200 feet of which are accessible for fishing. Pond A provides
1,000 feet of fishing access while Pond B yields 500 feet of fishing access.
Total accessible land for sioreline fishing is 11,200 lineal feet. The
project wil provide 400 feet of breakwater access at water depths of 2 feet
or greater (200 feet of breakwater multipilied by 2 to accound for both
sides). The supply area will remain the same throughout the project life
(1985-2035). A 275-day season is used to calculate the annual fishing days.
The 275-day season, March through November, is broken down into 61 days of
salmon fishing (consisting st 17 weekend days and 44 weekdays) and 214
general fishing days (consisting of 7 weekend days and 147 weekdays). A
bad-weather day for fishing Is any day when the precipitation exceeds .5
inches. The air temperature is not a deterrent since fishermen will par-
ticipate in ice fishing. There are two weekend days and 11 weekdays lost to
the general fishing season due to bad weather.
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Table DL9 - Fishing Attendance Projections at Geneva State Park

Year-- Attendance

1980 5,430

1990 5,920

2000 6,330

2010 6,710

2120 7,050

2030 7,400

2040 7,770

D35. The peak fishing season occurs during May through October and the non-
peak fishing occurs during the months of March, April, and November. Salmon
fishing occurs during the months of September and October in the peak fishing
season. The general fishing experience occurs during the peak and nonpeak
seasons. There are 37 peak weekend days, 78 peak weekdays, 28 nonpeak
weekend days, and 58 nonpeak weekdays for the general fishing experience as
shown on Tables D20-D22.

U36. Design-day usage is found by utilizing the space standards of the U. S.
Fish and Wildlife Service. The breakwater fishing space standard is one
fisherman per 10 feet of access. The shoreline fishing space standard is 60
feet of shoreline per fisherman. The instantaneous capacity for shoreline
fishing, with 11,200 feet of access, is 187 fishermen. Applying a turnover
rate of 2.0, as given in the Ohio Statewide Outdoor Recreation Plan, gives
the maximum daily use for shoreline fishing, or 374 fishermen. The projected
attendance for shoreline fishing is 5,680 in 1985 and 7,590 in 2035. Peak
season participation for 54 peak days and 122 nonpeak days and nonpeak season
participation for 28 peak days and 58 nonpeak days is determined on the basis
of the 1985 and 2035 attendance projections. Peak season weekday demand is
10 percent of weekend demand. According to 1980 fishing attendance records
at Geneva State Park, the fishing participation dropped by 75 percent during
the nonpeak season. The nounpeak season weekend day yields 25 percent of the
attendance expected on any given peak season weekend day. Nonpeak season
weekdays have 10 percent of weekend demand. The following equation was used
to derive the number of design day fishermen as shown on Tables D20-D22.

Attendance - 54X + 122 X (10%) + 28 X (25%) + 58 X (10%)(25%)

U37. The design day capacity tor breakwater fishing is determined by using
the U. S. Fish and Wildlife Service space standard of one fisherman per 10
feet of access. The maximum daily usage for breakwater fishing, with 400
feet of access, Is 80 fishermen. A turnover rate of 2.0, as given in the
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Ohio SCURP, was used. The number of design day fishermen is given in Table
J22. Nonpeak season partLicipation for the breakwater fishing experience is
also expected to fall by 75 percent.

e. Recreational Fishing tenefits

138. The recreational value is determined for the peak fishing season and
the nonpeak season for the general fishing experience. The value to shore-
line fishing, shown in Tables 120 and D21 Is determined for the years 1985
and 2035. The total retcreatioiiat shoreline fishing value for 1985 is
$22,300. Recreational value for shoreline fishing is $29,500 for the year
2035. The average annual recreational value for shoreline fishing is
$24,200. The growth in recreational value from 1985-2035, $7,200, is
di. scounted by the average annual equivalent factor for a 50-year project
life, 50 years straight-llne growth and a 7-3/8 percent interest rate, to
yield a value of $1,900. The base year recreational value, $22,300 plus the
discounted value of $1,900 yields an average annual recreational value of
$24,200 for shoreline fishing. The value of breakwater fishing, shown in
Table 022, is $26,600 annually. The peak weekend day value for the general
fishing experience is $7,548. The number of days, 37, multiplied by the
number of design day fishermen, 80, and the recreational value of $2.55 for

the breakwater fishing experience yields a total recreational value of
$7,548.

D39. The total recreational value for the with project condition is $50,800.
This includes the average annual value for the shoreline and breakwater
tishing experience. The without project condition, or the shoreline fishing
experience, yields an average annual recreational value of $24,200. The
benefits to the project is the difference between the with and without

project recreational values. Recreational benefits for fishing at
Geneva-on-the-Lake are $26,600.

SITE ATTRACTION FACTORS

140. Geneva State [lark offers a variety of recreational experiences.
lliking, swimming, and camping Jacilities are also available at the park.
Many visitors may be attracted to the site because of the construction of the
small-boat harbor. For example, an individual might want to spend half a day
boating and half a day hiking. There is a loss of benefits to both boating
and hiking activities under without project conditions. The small-boat har-
bor with project condition would result in additional benefits to the other
activities the boater will enjoy while visiting Geneva State Park. The bene-
fits for site attraction factors have not been evaluated since the percentage
of visitors to Geneva State Park who will participate in two or more
activities, has not been determined by an onsite survey. Although a dollar
value has not been placed on these benefits, they are still important and
should not be ignored.
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Table )20- Total Value Shoreline Recreational Fishing - 1985

: : (1) : (2) : (3) : (4)

Access : :Turnover:No. of Design:No. of:Recreational: Total
(it) :Fishertuen: Rate :Day Fishermen: Days Value :(I) X (2) X (3)

* . : $ $

11,200 187 2.0 : 76 I/ :37 A/ : 2.18 : 6,130

: . . 8 :78 2/ 2.18 1,360

: . . 7o 3/ :17 1/ : 8.12 : 10,491

8 4/ :44 4/ 8.12 2,858

: : . 19 5/ :28 5/ : 2.18 : 1,160

2k/ :58k6 : 2.18 : 253

: : : . : : 22,300

I/ Peak weekend day for general fishing.

Z/ Peak weekday for general fishing.

3/ Peak weekend day for salinon fishitig.

4/ Peak weekday for salmon fishing.

5/ Nonpeak weekend day for general fishing.

b/ Noupeak weekday for general fishiig.
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Table D21- Total. Value ShorelIine Keer.eattonal Fishing -2035

*.. (1) :(2) (3) (4)

Access :'Turnovvr:No. of Design:No. of:Recreational: Total
(ft) :Flshermen: Rate :Day Fishermen: Days Value :(I) X (2) X (3)

* . . $ :$

11,200 [87 2.0 10 Ll' :/37 ./ 2.18 : 8,227

I . V t~1 :78 V 2.18 : 1,700

* . 102 .21 :17 2! 8.12 : 14,080

* .Mt :44 A! 8.12 : 3,573

*.26 -5/ :28 _ 2.18 : 1,587

* . . 3 Y :58 6/. 2.18 :379

* ..29,546

say
29,500

1 P Leak woekenld (ly f or feea i shing.

21 Peak weekday I Or J);eneLra I i shing.

3/ Peak weekend day tor 6a i-mon 11shing.

4/ Peak weekday [or salint~n f1ihng.

5/ Noiipeak weekend day for general fishing.

6/ Noiipeak weekday for general fishing.



Table U22- Total Value Breakwater Recreational Fishing - 2035

: : (1) : (2) : (3) (4)
Access: :Turnover:No. of Design:No. of:Recreational: Total

(IL) :Fishermen: Rate :Day Fishermen: Days : Value :(1) X (2) X (3)
* : . $ :$

40u 40 2.0 : 80 1/ :37 I/ 2.55 : 7,548

:: : 8 2/ :78 2/ 2.55 1,591

:: 80 / :17 3/ 9.18 : 12,485

: 8 :44 4/ 9.18 3,231

: 20 :28 5/ 2.55 1,428

S: : 2 _ :58 6 : 2.55 : 29b

26,579
: : . . * say

: . : . : 26,600

I/ Peak wcekend day [or general fishing.

2/ Peak weekday for -eiiera i fishing.

3/ Peak weekend day for salnoni ftshing.

4/ Peak weekday for salmon fishing,

%/ Nonpeik weekend day for general fishing.

6/ Nonpeak weekday for ge'neral fishing.
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SUMMM(Y OF |I$tM-FirS

U41. The project benefits include recreational navigation, harbor-of-refuge,
and recreational fishing benefits as shown on Table D23. The total recrea-
tional navigation benefits for 2.5 persons and 3.0 persons per boat standards
are $729,900. Both the 2.5 persons per boat and the 3.0 persons per boat
standards yield harbor-of-refuge and recreational fishing benefits of $21,300
and '%2,600, respectively. The total benefits for the project are $777,800
[or both the 2.5 and 3.0 persons per boat assumptions.

TOTAI, PROJECT COSTS

U42. The proposed cost estimate for the 360-berth marina is presented in
Table D24. The total first costs and annual charges for navigation and
recreational fishing are based on a 7-3/8 percent interest rate and a 50-year
project life. Total first coats of investment are $6,228,600 for alternative
3b. Total project annual charges are $503,500, of which $243,800 are Federal
and $259,700 are non-Federal.

ECONOMIC EFFICIENCY

D43. Three measures of economic efficiency were developed for the proposed

project. They are the benefit-cost ratio, net discounted benefits, and the
payback period. The project plan is evaluated for a 2.5 persons per boat
assumption and a 3.0 persons per boat assumption. Since there is sufficient
demand wLth both assumptions to assure full utilization of the 360-berth
marina In 1985, benefits generated are identical.

D44. The benefit-cost ratio is the ratio of the average annual benefits to
the average annual costs. The project benefit-cost ratio is 1.54 for 2.5 and
3.0 persons per boat standards as shown on Table D25.

U45. Net discounted benefits are the present value of annual benefits in
excess of annual project costs. They are $274,300 for the 2.5 and 3.0
persons per boat standards.

D46. The project payback period is the number of years it takes for the
undI scounted ainuaL benefLts to equal project costs as shown on Table D25.

D-34



Table D23 -Summary of Benefits

--- Benefits Alternative 3b L_
: $

Recreattonal Navigation

New 471,800
Transferred 21,900
New at Vacated Moortugs 123,300
Transferred to Vacated Moorings 4,100
Trat lered 66,600
Trana tent 42,200

Total 729,900

Harbor-of-Refuge 21,300

Recreational Fishing 26,600

Total 777,800

I/ benefits are the same for 2.5 and 3.0 persons per boat standards.

L)-35



CD0 0 0 coal c
00a 0 0~ 0 C

a D al 'D

4

c8 -88

~~~ 04 .6 . . NO 0

I -a40 0

~8 8218 88 8 c

U - -6 e4 C4

0 a' I C % '0Y

f4

-J~C - -1,-

C4 w - 1* -- -

A C3 a' 8404 4'1

4 1 0 -1' N

Z .. 10 9 00 Ca-

0~~ 0C0L

au 0

*0 4w C
A 0 0 0 u c

4. 0 0 0 0 0 a' cm

0- 0 4 V

~4. . . . . . . .. . . . . .to

8 8 8 0 8 8D-386



to 0

M4 0% -4

4) U)A.

Ai0 0 0
-4 I 0 0 C-O

CU) 0 ) %
0% 0% 0 ) 00 - l 0

* A
4.0

4) 0
0CC toMa 0 n0 e

4JJ0 0 0 DO0P 0 0
Q .. 0 0

U)0 w~r 4 r

kn0 0 0 0
to %4 -4) C'J,-4 10 00%0

>t C4 4

'a -4 .1'. . 4 C: .- 4

00 0A 0 0 0 0 cc
0 A4 0 0 0 I-i 0 0i

-. 4 COUU 0 r- CO %0 I'.. 9 L

Oj 00U 41 r- 41 b .w >
4) w'0 Ci ) > ) (a 04r

o CA 41 DW 4 1
U 0 0 0

04 4 1.4 C

I U)D-37



APPENDIX E

PERTINENT CORRESPONDENCE

GENEVA-ON-THE-LAKE SMALL-BOAT HARBOR

DRAFT REFORMULATION PHASE I GENERAL DESIGN MEMORANDUM

U. S. Army Engineer District, Buffalo
1776 Niagara Street

Buffalo, NY 14207



AI'PIKNUX E

PERTI NKNT CORRESPONDENCE

Ixthlbi! K-i 10 Novewber 1977 letter from Dr. Teater of OINR to Buffalo
Distritt Engineer regarding ODNR's intent to furnish the
Itrens ol local cooperation as presented in House Document

No. 91-402.

Exhiblt I.-2 16 Mar-I 1q72 Letter from Mr. Fred Wampler of ODNR to

Buffalo District Acting Chief, Engineering Divisioa stating

ODNK's itnt,.tlon to provide assistance to local communities

for their share of the financial support of the Geneva-on-

tie-Lake project.

I.xihlblt 1-i 24 July 1969 e4tter from Director Moor of ODNR to Buffalo

DtsLrtct Lnglneer regarding ODNR's intent to furnish the

items of local cooperation as presented in the 1969 Interim
Report•

KxILhIlt K-4 4 December [980 letter from Ms. Barbara J. Taylor of the

U. S. Environmental Protection Agency to Buffalo District
Engineer regarding the Public Notice and Preliminary

Section 404 Evaltation for a Small-Boat Harbor at Geneva-

on-the-Lake, Ashtabula County, Ohio, dated 30 October 1980.

LxI1IhIt I'-5 9 October 1980 letter from Mr. James C. Gritman of the
U. S. Fish aod Wildlife Service to Buffalo District Deputy

Engineer regarding the potential impact to Federally listed
Threatened or Endangered Species as a result of the pro-

posed small-boat harbor project at Geneva-on-the-Lake,

Ashtabula County, Ohio.

IxhIht I-b 1 July 1980 letter from Buffalo District Chief,
Engineering DivIsion, to Commander, Ninth Coast Guard

District reqwesting that they define the required aids to

navigation and estimate the construction and annual main-

tenance costs for these Ltds for the Geneva-on-the-Lake,

Ohio eml I-boat harbor project.

i-KxiIhit :'-7 21 August 1980 letter from Mr. R. W. Gasior of the Ninth
Coafit Guard District to Buffalo District Engineer defining

the require([ ids to navigation and their estimated con-
struction jnit annual maintenance costs for the Geneva-on-
the-Lake, Ohio small-boat harbor project.

E.xhIibIt E-8 21 October 1980 letter from Mr. Charles C. Calhoun, Jr.,

of Waterways Experiment Station, Corps of Engineers, to

Buffalo District Chief, Engineering Division regarding the
feasibility of wetland habitat development at Geneva State

rark.
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Exhibit E-9 12 January 1981 telephone conversation record between
Buffalo District and Mr. Hugh Thomas regarding proposed
harbor development at Ashtabula, Ohio.

Exhibit E-1O 13 June 1979 letter from Buffalo District Engineer to
James Swartzmiller of ODNR presenting Buffalo District's
interpretation of Executive Order 11990 as it relates to
evaluation of practical alternatives for the Geneva-on-the-
Lake Small-Boat Harbor Study. (NOTE: Similar letter sent
to Conrad A. FJetland of the U. S. Fish and Wildlife
Service).

Exhibit E-11 2 July 1979 letter from Conrad FJetland of the U. S. Fish
and Wildlife Service stating that agency's position on
further consideration of the four structural plans for the
small-boat harbor.

Exhibit E-12 6 July 1979 letter from Conrad FJetland of the U. S. Fish
and Wildlife Service modifying his letter of 2 July 1979

(Exhibit E-11).

Exhibit E-13 17 July 1979 letter from James Swartzmiller of Ohio
Department of Natural Resources indicating that agency's

preference for Plan 3.

Exhibit E-14 29 May 1980 letter from Dr. Teater of ODNR to Buffalo
District Engneer regarding the results of a meeting
between ODNR and the U. S. Fish and Wildlife Service for
the Geneva-on-the-Lake Small-Boat Harbor Study.

Exhibit E-15 22 October 1980 letter from Mr. James A. Swartzmiller of

ODNR to Buffalo District Engineer presenting a preliminary
roadway and parking plan for Alternative Harbor Plan 3b
and outlining the marina facilities they are proposing to
construct.
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ODNR
Ohio Department of Natural Resources

Foxinlan SQoi'l • Co1umbus Ohio 43224 - (614) 466 3770

November 10, 1977

COL Daniel D. Ludwig, District Engineer
U. S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Ludwig:

Reference is made to your lettar of 20 Septc..b~r 1977 and
to our subsequent meetang of 31 October 1977 concerninq the
proposed harbor of refuge for Geneva State Park at Lake Erie.

Your 28 Sentember letter expresses two basic concerns which
you have noted may delay the schedule for comoletion of advanced
engineering and design for the proposed project.

The first concern relates to the location of a dock channel
and maneuvering area as originally orooosed. The land where these
facilities were to be located now is occupied by a parking area
that was constructed by this department to serve the beach at
Geneva State Park. In this regard, I have been advised by my
Office of the Chief Engineer that the location of the parkiny area
was coordinatcd with your office at the time of construction. It
is my under-tanding that this presented no problems at the time
in that the dock channel and maneuvering area would have to be
relocated for the small boat harbor nroject, but that the necessary
relocation would not present significant difficulties.

Your second concern relates to the State's ability to provide
the non-federal assurances as presented in House Document No. 91-402.
We have review,-d these items of local cooperation and based upon
the funding currently contained in our capital imnrnvem-nts
appropriation wo wish to reiterate the intent of the Ohio Department
of Tiatural Rv.;ources to provide such assurances.

After reviwing your 28 September correspondence and having
the oiortunity to discuss this matter with you on 31 October,
I wish, at this time, to exoress my concern over your estimated
three years to complete preconstruction planning.

JA ',A 'ItOI(.[ (,n!-( .'n Mt oP O n W7t LT rER O,cIo'r



COL Daniel D. Ludwig, District Engineer
Page Two
November 10, 1977

This uroject is of vital importance to the many boaters who
navigate the Lake Erie waters off the shores of Geneva State Park.

Conqress recoenized the need for the project and provided
appropriatc authorization almost eight years ago, and advanced
engineerinq and desiqn is just now beginning. Therefore, I am
requesting that every consideration be given to shortening the
estimated time schedule to complete nreconstruction planning to
two years in lieu of the three years that is presently proposed.

ROBERT 1q. TEATEP
Director

RWT gfs 
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WILLIAM B NYE

GOVERNOR DIRECTOR

STATE OF OHIO

DEPARTMENT OF NATURAL RESOURCES
OHIO DEPARTMEN'S BUILDING

COLUMBUS 43215

March 16, 1972

Mr. Joseph G. Weinrub
Acting Chief, Engineering Division
U. S. Army Engineer District, Buffalo
1776 Niagara Street
Buffalo, New York 14207

Small-Boat Harbor Reports
Coast of Lake Erie

Dear Mr. Weinrub:

Reference is made to your letter of February 11, 1972 to
S. L. Frost requesting our comments with regard to the small-boat
harbor reports listed hereunder:

a. Lorain Harbor e. Geneva-on-the-Lake
b. Avon-on-the-Lake State Park
c. Chagrin River f. Ashtabula Harbor
d. Fairport Harbor g. Conneaut Harbor

The listed localities have been reviewed by the Division of
Watercraft and our engincering and planning sections, agencies within
our departm'nt with specific interest in these projects. Based upon
the results of this reviuw, it i. the position of the Ohio Department
of Ndtural Resources to support the initiation of the studies for
Avon-on-the-Lake and Lurvin Harbor. We also wish to provide our
support for the contrution of the projects as authorized for Geneva-
on-the-Lake State Park, Chagrin River, and Conneaut Harbor. Further-
more, this letter iK to '%erve as our concurrence for the draft report
for Fairport Harbor did the preliminary planning for Ashtabula Harbor.

In regard to nori-Federal financial support, it is our intent
to provide, when nece',.sry ard subject to availability of funds,
assistance to tz loc.l communities for their share in completion of
the projects.

It is hoped th. t the information provided in the preceding
paragraphs will help "clear up" any questions concerning Department
of Natural Resources. support for the listed harbors of refuge.

FOr1ESTRY AND nrct A.ATION S tiOLVYICAL 'iI.JV[Y 0 LANDS AND SOIL a OIL AND GAS

r" OI,. , I, - 0 ,011 A%( VYATFA CR
-AFT 0 WILDtIcF10k-1 r tr 'ilf I - ialFt 1- 41'-TS .A



Joseph G. Weinrub -2=March 16, 3972

We appreciate the opportunity to provide our commients and
trust that you will not hesitate to call upon us in the event you
should have any questions regarding our position.

Sincerely,

r re d 6<p1er
State-Federal Coordinator

FW :bg

cc: S. L. Frost
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STATE OF OHIO

DEPARTMENT OF NATURAL RESOURCES
OHIO DEPARTMENTS BUILDING

COLUMBUS 43215

July 24, 1969

Colonel Ray S. Hansen
District Engineer

U. S. Army Engineer District, Buffalo

1776 Niagara Street

Buffalo, New York 14207

Geneva-on-the-Lake -

Improvements for Small Boat Navigation

Dear Colonel Hansen:

Reference is made to your survey report on improvements for

small boat navigation at Geneva-on-the-Lake and the Division Engineer's

public notice dated 2 May 1969 regarding the report and the recommended

project.

Due to the critical shortage of recreational facilities in this part

of our state the Department of Natural Resources has acquired 465 acres

at Geneva-on-the-Lake at a cost of $1, 146, 000 for this project as well as

other improvements for genera] recreation. The Department is presently

finishing a construction contract for $1, 000, 000 which will provide a

iiwiniming beach and bathhouse with showers and lockers, picnic and

play areas with shelters and restroorns, and parking facilities for 2, 100

automobiles. In addition t(, these facilities we have programmed for the

next biennium the development of a camping area with 300 sites for tents

and trailers, construction of 30 vacation cabins and development of a

marina for rec reational craft at an estimated cost of $3, 600, 000.

As the result of our review of the survey report we find the plan

of development acceptable and in keeping with the general recreation

master plan for Geneva State Park. However, due to the concurrent

develrpment at the site- it ,nay be necessary to make certain minor adjust-

nients during the advanc,- engineering and design phase of the project.

',1,,r f--3



Under tht athority granted the Director o. he Department of
Natural Resources in Section 1501. 02, Ohio Revised Code, I will furnish
the non-Federal assurances for items "a" and "c" through "k", inclusive,
as indicated on pages 27 and 28 of the survey repart. Insofar as the Ohio
constitutional and statutory authorities provide, assurances for item "b"
will also be furnished.

In view of the urgent need for this small boat navigation project

to be developed concurrently with the state recreation development at
Geneva State Park, it is hoped that authorization and funding for this
improvement at Geneva-on-the-Lake for small boat navigation will
receive early and favorable consideration by the Congress.

Sincerely,

FRED E. MORR,
Director

FEM:bg
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230 SW )uIH Or AO UOPN ST

CH'CA(;O ILLINOIS 60604

REPLY ;0 ATlENHiON 0,

4 £E 99

C'lonel George P. Johnson

District Engineer

U.S. Army Engineer District, Buffalo

1776 Niagara Street

Buffalo, New York 14207

Dear Colunel Johnson:

This letter concerns the Public Notice and Preliminary Section 404 Evaluation

for a Small - Boat Harbor at Geneva-On The Lake, Ashtabula County, Ohio dated

30 October 1980.

We have called Mr. Robert Klips of your staff and discussed the necessity of

a site visit on the project and the need for additional information. We expect

to be able to participate in a site visit by the end of January 1981, and will

be contacting your office again to make arrangements. Our comments on the

project will be delayed until the site visit is completed.

Please contact Rick Pitorak of my staff at 312/886-6689 for any further

matters relevant to this project.

Sin(erely yours,

Enviroimental Impac t Rvic 't aff
Office of Environ ntal Review

I



United States Department of the Interior
.. .. IN REPLY REFERI TO:

IISi AN[) WIIDIIFFI SFRVI('L

Fedrali II1ilding, Fort Snelling

- ~ Twin C'ities, Mmnesoti 55111I AFF-SE

OCi- 0 1980

LTC Thomas R. Braun
Deputy District Engineer
U.S. Army EngIneer District
1776 Niagara Street
Buffalo, New York 14207

Dear Colonel Braun:

This letter responds to your September 17, 1980 request for information
(NCBED-PE) regarding the proposed small boat harbor project at Geneva-

on-the-Lake, Ashtabula County, Ohio and potential impact to the Federally
listed Threatened or Endangered Species.

A review of the Fish and Wildlife Service (FWS) "Red Book of Endangered
Species" in the North Central Region, indicates that the following listed

species occur within Ashtabula coun'':

Indiana Bat (E) (Myotis sodalis)
Rald Eagle (E) (Haliaeetus leucocephalus)

Although listed In Ashtabula county, a recent conversation with Denis Case,
Ohio Department of Natural Resources, indicated that neither species occurs
at or near the project location. Therefore, impact to both species is
anticipated to be minor.

This precludes the need for consultation on this project as required under
Section 7 of the Endangered Species Act of 1973, as amended.

Ef we can b(" of furtier assistance, please advise.

Sincerely yours,

j I ., d '- - '.

•2z't~ / •

/

(
James C. Gr;tman

L Acting Regional Precfor



NcdED-t~W 10 July 1980

su; JI'c': Geit-va-ori-the-Lik:, Ohio Sall-Boat Harbor Study - Required
Aids to Navigation

Cot-anande r
North Coast Cuard Di;trict
1240 Eatit Ninth StreeL
Cleveland, OH 44199

1. The Buffalo Distrtit recently initiated Stage 3 planning for the Geneva-
on-the-Lake, Ohio, Small-3oat Harbor Phase I General Design Memorandum (D1)
investi,,,ation. The purpose of this investigation is to determine the feasi-
bility of providing a snall-boat harbor and harbor-of-refuge and recreational

fishing favilities as an integral part of Geneva State Park. Geneva State
Park is located about 17 miles east of Fairport Harbor, Ohio, and 12 miles
west of Ahtabola Harbor, Ohio. (See Inclosure 1)

2. The Genev-on-the-Lake Small-boat Harbor Study involves reformulation of
the projuct plan authorized under Section 201 of the 1965 Flood Control Act
(Public Law b9-296) by the House and Senate Cournittees on Public Works by
Lesolutons dated 15 Decenher 1970 and 17 December 1970, respectively. The
authorized project plan is shown on Inclosure 2.

3. The investigation to date has indicated that Alternative Plan No. 3
(Iiclomnre 3) Is the preferred harbor alternative and warrants additional
detailed st idy. ThIt; addit tial study consists primarily of modifying the
location of the ioorlg areas to conform to the Ohio Department of Natural
Resour.e,;' (the Local sponsor) marina master plan. Modifications to the
arrowhead breawhwaters and the entrance channel are not anticipated at this
time.

4. It Is re.quc.iated that you review Alternative Plan No. 3, define the
requtired aids to navig,:ttion, and estimate the construction and annual main-
tenance costs tor these "ids. In addition, in order to include this infor-
nation in the D)raft 'hase I G0,1 report, it is a ;o requested that this
infortnation be provideud by 25 August 1980.

,'C Ha IS1



3L' -J KC7. Cwnea-on-~the-Lak.i, Chic Srul1-iioat IRarbor Study - Re~quired
Alsto I:avlI..aon

5. 1,tclosere 4 19 a copy of the reently vofipleted ;taz~ 2 Oocumrent for th
prolect. If YOU haViV UiiY questions rec,arcln& this request, vneo proposed
lnn or Cie Sra;-,e 2 iDucuiaicnt, plci1 contact Ar. rtiu1Lrd A~u -1ia, thte Project

Mana~:er for Cola -ittudy, at (F~T;) 473-220J3.

iFi. THEI DISTRICT LNC1NELK:

4 Incl. DO11LLU it. LIDOiELL
as Chief, Cngineerin& Division



014

z
z0

LL4

InI

0

U

Z 0.

00

REIOA LOATONMA

> Sm ARYEGNERDSRCT UP
cQ,~/f



I!g

:. Z.
~ *. 'I 0 I* \j ~ j ji

200

Luflu

U~

doom*



~ 4to

IsI

4 
-:4~ 4~

u W' i:
44

I p ~ -- :~ ________F1

I1~ /L

* 1 '4t



r(

DEPARTMENT OF TRANSPORTATION Ad, spy to:
COMMANDER (oan)

UNITED STATES COAST GUARD Ninth Coast Guard District
1240 East 9th St.
Cleveland. Ohio 44199
Phone: (216)522-3991
16517
ter 253

21 August 1980

From: Commander, Ninth Coast Guard District
To: District Engineer, Buffalo District, U. S. Army Corps of Englneers

1776 Niagara Street, Buffalo, New York 14207

Subj: Geneva-on-the-Lake, Ohio Small Boat Harbor Study

Ref: (a) Buffalo Corps of Engineers itr NCBED-PW dtd 10 JuL 81.

1. The proposed plan will require establishment of a light at the outer
end of each breakwater. Both lights will be battery operated and mounted
on our standard 20 foot pole structure. Construction cost per light is
estimated at $35,000. Annual maintenance cost is approximately $400 each.

R.? W. GASIOR
By direction

H ) 13 T-....



DEPARTMENT OF T~r ARM
WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS

P BOX 631
VICKSBURG, MISSISSIPPI 39180

WESEV 21 October 1980
In *PLYT .9P6m1 TO.

Mr. Donald M. Liddell, Chief
Engineerlng Division
U. S. Army Engineer District, Buffalo
1776 Niagara St.
Buffalo, NY 14207

Dear Mr. Liddell:

Reference your letter of 29 September 1980 requesting Dredging Operations
Technical Support (DOTS) assistance with wetlands habitat development as part

of the Geneva-on-the-Lake Small-Boat Harbor Study. In response to your request,
Mr. Charles Klimas of our staff traveled to Geneva and met with Mr. Bob Klips

of the Buffalo District and Mr. Lyn MacLean of the U. S. Fish and Wildlife

Service (FWS) on 6 and 7 October 1980 to review the habitat development plan.

In general, the habitat development plan (Alternative Plan 3b), as described
in the final Fish and Wild life Coordination Act Report, appears feasible.
However, the following specific comments are provided for your consideration.

a. If the fill material is placed in ponds "A" and "B" as described, it
Is likely that the substrate will be conducive to the rapid establishment of
mirsh species. Though not mentioned in the FWS plan, the topsoil material
should contain a great many marsh plant propagules in the form of tubers, root
segments, stem segments, and seed, since it will be excavated primarily from
an extremely productive marsh area. It Is recommended that this material be
regarded as a valuable resource, and that it not be stockpiled for any great
length of time before it is placed in the ponds. If the viability of the
propagulus can he maintained, then the establishment of the new marshes should
proceed rapidiy, and erosion and changes in bottom configuration can be held
to a minfinum. The timing of the work will also have an impact on the rate of
marsh development; If not precluded by other constraints, the substrate should
be transferred late In the dormant season or very early in the growing season

to achieve rapid cover.

b. Although the plan incltides a provision for an outlet channel between
pond "A" and the creek, it Is suggested you consider an additional channel
tp;tream to facilitate circulation around the newly craated island. This
would hive th, ,effect of preventing stagiar ion In the area behind the island

and should increase the flushing of sediments and decaying plant material from
the baL kwatr are. Althr,,,gh no mention Is made In the plan of the need for
water cIrcu.ition thruulh pond "B", a similar system as that in pond "A"

E6 )K I1
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WESi:v 21 October 1980
Mr. Donald M. Liddell, Chief

shotld b, established if necessary. In addition, the control structure gate

should be designed to permit rapid flushing to remove sediment, if possible.

c. The upland areas along and on top of the dikes within the wetland
offer an opportunity for habitat development beyond that suggested in the

plan. Althotigh ryegrass and the dogwood species identified in the plan would

be adequate, more diverse plantings would be desirable. Dogwoods already

dominate the shrub communities in the area, and other species, such as species

of Viburnum, would probably be preferable. If this approach interests you, it

is suggs,;ted that you contact the nearest Soil Conservation Service (SCS)

Plant M;iterial. Center. The Waterways Experiment Station (WES) has had excel-

lent cooperation In dealings with the SCS, and they have been willing to

attempt to propaig.te native species which could not be obtained through

commercial sources. Generally, however, at least a year of lead time is

required to collect and propagate, so advance planning is vital.

d. The final comment Is cautionary. The success of the plan rests entirely

on the continuln:, close attention that must be paid to water level manipulations.

Wli~tever agency is charged with management of the site, some firm guarantee

mu:;t be obtained to insure that regular site visits are made. Since the

historical water level variations are complex and not well documented, biologists

competent to note and assess changes in the plant community must maintain
familL,|rlty with the site, and he prepared to alter the prescribed flooding

regime. Failure to monitor and manage the site properly could result in

severe degradation of the marsh (e.g. conversion to a monotypic stand of

Phri",nrtes or Iypa). Worse, a complete lack of attention to the area could

resilt In loss of much of the marsh vegetation in a very short time. It is

su'ges,,g;t-'d that firm, specific, long-term commitments be obtained In advance of

any construct Ion.

I hop,, you find these comments helpful. Please feel free to contact me if the
WES can be of any further assistance.

Sincerely,

CHARLES C. CAL OUN, JR

Program Manager

Dredging Operations Technical Support

2



TELEPHONE OR VERBAL CONVERSATION RECORDOAIr
Fee use of this fom see AN 340-I5. 0'. propenens agnc Is The Adiwtant * .nQ#01' Office. 12 January 1981

GuSeaCY OF CONV~tAgATIC-0

(cn~v - ith-- l.ikt, ! mi~h -lirlat tirhlr stuv-Pr po-cJ Harbor Devielopment in
Ash C ihia a, ()hi_____________________

____________INCOMING CALL
PERSON CALLIN 

1 OOSI 
1 P.ONE N..JMSE1A A.O; EItEfNSIOft

oERSN." CALLED 
1
OF F I IsNoNg NuoMSIR AND EXTENSION

OUTGOING CALL
C~~tO~~ CALLING O~~CPPICE 'OENJSA NtXESO

J lchird Ag~II 1I)1<Ext. 2263
Roll1 Cli do _______ CBED-PC Ext. 2177

VPEO CAL LED- ADAESE PNONE N4UOMER AND EXTELNSION

Ilu 'IiI1olii Ashtabu l.t Cou~nty, Ohio (216) 576-2040
____________ commissi oners

SUMMARY OF CONVERSATI,

1. on 1 2 J;anuatry L981, Ron Guido and I called Hugh Thomas of the Ashtabula County
Gominissoner's Office. The purpose of the call was to discuss their proposed small-
boat harbor plans at Ashtabula, Ohio.

2. Mr. Thomas explained that originally they were considering two small-boat harbor
facilities at Ashtabula: one at Walnut Beach, sponsored by the Ashtabula Port
Authiority; and one at Lakeshore Park, sponsored by the Ashtabula Parks Commission,
the city and county of Ashtabula, the Ohio Department of Natural Resources, the Ohio
Departmnent Of Energy and ODNR-Coastal Zone Management Section. Due to environmental
avid diredginlg problems, the Walnut Beach site was subsequently dropped from further
consideration. Mr. Thomas also stated that the proposed harbor at Lakeshore Park
would have about 400 berths.

3. Ron Giiido explained that based on the regional boating demand analysis for
Ashtabuiln County, which we recently completed for the Geneva-on-the-Lake Small-Boat
hiarbor ReformuaLlon Phase I GUM study, there does not appear to be sufficient demand
to justify small-boat harbor projects at Lakeshore Park and Geneva-on-the-Lake in
LiIL immdiate futurv although the medium to long-term demand would warrant both
IrIjeCt'S. Mr. 'niomas repliedI that based on their demand analysis, as contained in
their L'rol imiiiary Lingineering Report, for the Lakeshore Park marina project (copy of
which lie is seiidiiig us), there Is sufficient demand to justify both projects at the
pre.,;ent time. In addition, Mr. Thomas' personal opinion is that there is sufficient
demiand to jutt i fy both projects niow.

4. IDick Aguglia asked about the possible construction start of the Lakeshore Park
ma.-riii prcojet. Mr. 'rhomas reli ed that a construction date has not been established
at 1111S Llmt- due to lack of lunding. The earliest. this project could be built would
be tie mid 80's, however, Llit- entire project is very tentative at this time.

1). f-Ir. Thomal~s will be visitIn), Liti, litfflo District office on 23 January 1981 to
discuss this mat ter further .(Seet atrtachimentI

KCI1ARD AL;j(,L A
______________Project Manager

DA APPI. 7 5 1 RPLACIES EOITIoN Of pI PEG 26 WICi WILL ME USED. U US GrO 1 74-S110-83911i~s
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DISPOSITION FORM -
For u* i of #1i loom.. s* AR 340-15. iko proposisso 9 *.cy is TAC.C EN.

-i ;I ,'i 1 1 ,- 11, I____

I k[ ChI IWt,[on jA ilF ROm iha r dAg ugIid a DATE esur 1ti -,A

Ch i F Io!om I s ;v( t Iil

T10: P r 0oet F I es

1 il 2n 1 itiirv 1981 represent at 1%,k-, ot rthe Astir if !a ( otntv (wri ssioner Of It i ce
mct wi th Hut I ail Dist rict stilt It o ,i I tsn tit teren, t, !i-twvetL rst- i r thei r
demnand analvsis t or permanent strid 1- oat hert hs in Asht ;hu la ot v a long lakt, Er le
(1 4140 ht-t ths demanded in 19A0) , .11nd t heI esk I t SOf t he diemand)L 11, a 1a %si -, let ed by
the Corps dlur i ng St age 2 p lanning for the subj ect stuidy 1 110 bert hs demanded in 1 9801
The ftol]lowing ptop Ie were in att endant. 4,:

Hiugh Thomas - Asht abU I i out v, L(iwnI ss Ione r' s k if I t
Albert .1. MalinaJ - Woo(Irl! t, Ill,- C IL'v 1 1'1 C
Ron (;utido -('lrps ti! Eng I iver-s
Sh.r ton Cooper -Corip s o t Ln,, J iveers
Roget-r Ha her 1Y Cotrp,, of Eig I neer s

Dick Aguglia -Corps of Engineers

2. Mr. Dick Agul',li.a opened t he meet i ng at 1 : 00 p.m. andi stat ed t hat the purpose .f the
met1 ing was to review thtu resulIts of th( demand analvses for permanent snai 1-boat Yberths
inl Ash~t .ihbui u ('an t a long laike Erie indepiendent lv comrp let ed by the Corps and t he Ct.m-
ml-issoner'. off i,,c. Mr. Agulgia theLn suited that , based on a telephonei conversat ;,on
with Mr. Hugh Thomas oin I.' lanuary 1981 , the Commissioner's Off lie helijeves there is
suil I ic lint unfuit iiled demand for permanient berths to justifv bot h the proposed small-I
ho it hairht iprol-c t, it Centvv a St at e Pairl and their proposed harbor f or -4('U hoats! at
A, ht aboa ia hor cvi-n though the resulIt-, of the Corps ,nalvslis did not indi-atv this
for thet imvtitd j at fu tuire.

3. Mr. Thomn.is stuited that the Ashitabn Ia County Commissioner's Off ice. supports h0
proposed projctts and that there is stiff icient unfuif Ii led demand to war rain hr, t,
1r oIec ct s. Mt.. Thlomas alIso stated that he thinks demand for permanrenit her ths i n

Asht. ibtia Ci(oumntyv will increase in the tilt tire for three reasons: I ) A lat r per, ent lge,

of hoat ers wilIl be wil ling to travel to Ashttabu la Count v as fac ilitio*s inl areas 1, e
Cl evv.I intl lit tme birder and harder to obt ain dle to inc re ased demand (uha I so thbink,,
the ;uu-ri nt ugi oft hoaters wil1ling to travel to Aslrtabu la County used inl the ('or;-
do-imant anilys is is too low); 2) A lar8ge percent age of boat ers whtt' present l v tr.t let.

thiIr hoiti woulId rat her use permanent berths If t hey wer .- avallabloI and 31 As t t et
devma n d f o t ,i it h i og s in c re.is e s, due to-t g rca tevr f I Ti 1ng p reUs suIret-, paiir k ing t o r tru le It-r s

will1 beo(me a proh lemi, and boit ers will w a nt p ermarri iieit be r thIs I n o rdecr t hi tgoa It T)nt F-etd

a1 pxrk In, r; pttt arnd bet able to get out Int o iakt- Erie wirenever tto'v want . A ru'SUrgi'rt-t-(
(if tirt f I shierv In TLike Erie I,; ev ideint indi subsequent Ilv t Ihn pressure his inri teased
sign i fI lcant Ily dur iurg tie past sevoral I -,,ars. Mr. Thomas, ailso st ited that tla in. tecased
-ecreat oil ttoprtunitlic- affordeid by toti harbor prolett s won Id help in att rit mg
i niluot r I vs tio the ir areai s Iiue tirtir eryj I ovees; woriId err ov i h igher pkal lit. , I lit t

4. Mr. Mal iijk thent discusq.-d the ditI ere-nce In ipa tesIor cst imat i 1v 'Imand t or
permanent hertlin fur A-flt.iuhtla Cotintv ilo)ng Lake Fri. . tween the, Corps and!1.!
analysis cndutted ftir the Ct~iml',,s iotr' S Off ice. The rniin di I trentes vet. is ,l1lows;:

DAR2 9 EPLACLIL 00 FORM 96. -1 11 o011. _
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N( Krii- N,'
Si; K t Skilurl iv Minut e.; >l i et with Ashtibula County Commissioner's

St,i f Genkva-on-thc-Lakc Small-Boat Harbor Study

.t. ) Woodrkti, inc. used! a larger primary market area (Ashtabula, Lake,
TiiIi:,, , 1,tuia an(. a port i,m of Craw ford Counties v.; only Ashtabula County
for the Corps Ani I vsis i It [lugh the (:(.rp: did i:,ciude these counties in their
a. IIV, i aa eInd-ar rnrkvt area). The boundaries of their primary market
welk ' J1t, rmined based '1 thet home counties of boaters who presently use facilities
it the City of Ashtabula.

b.) Woodrtiff, In(c. did not allocate demand for permanent berths in Ashtabula
Count', to Pym at.iing Reservoir since the reservoir has a 10-horsepower motor
l[mitation and is unsuitable for sailing due to its shallow depth. (The Corps
allocated ;ipproximately 40 " of the berths demand by powerboats and 15% of the
berths demanded by sailboats to Pymatuning Reservoir).

5. Ron Gildo sta3ted that the Corps will investigate the limitations of Pymatuning
Re.,,.-rvor .nd, If appri,pri;tie, mod i v Corpsi demand allocation between inland and
Gr at Lake,; dodfcation.

6. ihv moe-ttni then adjourned at 2:00 p.m.

RICHARD AGUGLIA
Project Manager



PC IY. D -11%, 1 June 1979

JA^ses A. SvArtraillor, Chief rEnglt4mr

OlIo 'rp&artnt of r-stura Resources
Fountain quare
Colu-bus. 019 43224

Dear Vr. Swrtralller:

As per your request at t. Goenva-on-te-Lakt S.all-boat Parbor
Study vorhsh. utetinig os 29 av 1979, the position paper preseti&
Buffalo r.itrictes Imterpretatiou of Lxecutive Ordor 1199C as it
relates to evaloatioo-of practical alternatiLvt is provided for your
review" (Inclomur. 1). Flates of the four alterostive harbor plane
discuesed I this paper were prevlusly provided by letter dated
5 Jume M9.

Please re'iew the encloepd position pei'er avd provide me vttb yoar
conw'"Zo by 2 July 197 so that elternative selectlou way b# incor-
porated Into the State 2 report.

If you have any q,;cstloos reSerdias this Potter. pleas& contact
Mr. iclhard ALulis at (71C) 876-5454, extension 2263.

Sincerel" your*.

I Tvicl D .ALD V. LtlDl±
as stated Chief, rEngineering CIeilOO



Poc;ltion Paper on B5tf,1lo DIstrict Interpret.ition of
Executive Order 1 1990 As It Relate to Evaluation of
Practical Alternatives for the Geneva-on-the-Lake

Small-Boat H arbor Study

I The feasibility of constructing a small-boat harbor and harbor-
of refuge and recreational fishing facilities as an Integral part of
the State Park at Gneva-on-the-Lake, Ohio was studied by the Corps
of Engineers in 1969. A harbor design was developed and the project
was found to be economically justified at that time. The results of
the f,.asibility were published in House Docurent No. 91-402 and a
project w.i authorized for construction under Section 201 of the 1965
Flood Control Act (Public Law 89-298) by the House and Senate
Co i.nittees on Public Works by Resolutions dated 15 December 1970 and
17 D,.ec-nber 1970, respectively. Funds to initiate the Advanced
Engintering and Design of the project were appropriated in Fiscal

Year 1978.

2. Se ,vral legislative and physical changes, having a direct influ-
v(ice on the feasibility of constructing the authorized project, have
occurred .since the 1969 Interim Report was submitted to Congress and

s, equ,:,ntly authorized for construction. The physical changes,
depicted on Plate I (Attachment 1), include: the construction of a
parking lot at the location originally proposed for the mooring area,
and the ,xpansion of an existing wetland area due to construction
activities within the location originally proposed for the launching
area and turning basin. LPgislative actions, such as NEPA, that
p1 ace incr,-ased ,,iphasis on environmental preservation and enhance-
mint, affect the dcecision on viability of water resources projects
suli as Geneva-on-the-Lake. Based on these factors, it was concluded
that re formulation of the Geneva-on-the-Lake project was necessary.
In .iddition, Executive Order 11990 (Attachment 2), issued 24 May
1977, places increased emphasis on preservation of wetlands. The
rv.qeiremnts of Section 2 of the Executive Order provide the basis
for or intfcrprot.it ion of the viability of alternative plans for the
Geneva -on-the-Lake Small-Boat Harbor Study. A discussion of our
interpretation ar it relates to each of the four alternatives is pre-

sented in para. 4.

3. A!. part of this Reformlat ion Phase I (;DM, Buffalo District per-
;,mn ,.l developed ,itght prelimi itry lharbor layouts for the 18 January
1919 wert .,hjp ne.,ti ig with the Ohio Department of Natural Resources
(OIIk ) , rh,. lcal .qori;or for this project. As a result of this
wnr ,.h,,p meeting, four preliminary harbor layouts were eliminated

frorm futtli'r con';i dc ration, and four alternative harbor layouts were
i #.nttfi-d for further in-depth study. The four alternative harb)r
l.:.- ts that were Identifiped for further study were then developed

Fi. ,",



in stfficient dtail to provide initial choices as to the range of

viable resource manage;nent options available in the study area.
Although the Corps did not develop the detailed engineering or
advancod dIsign criteria for each alternative, the alternatives were
developed in sufficient detail to: (I) assure the basic engineering
soundness of design; (2) identify all major components of each
alternative; (3) estimate the first cost of construction and the
annual operation and maintenance cost associated with each

alternative; (4) estimate the benefits associated with each alter-
native; and (5) assess the impacts of each alternative on the
existing environment based on the environmental data that was
available. The results of the study were presented to the Ohio
Department of Natural Resources and the U.S. Fish and Wildlife

Service at the 29 May 1979 workshop meeting.

4. In view of Executive Order 11990, which prohibits Federal par-
ticipation in construction in wetland areas when a practical alter-
native to such construction exists, Buffalo District made a
preliminary interpretation as to whether or not the four alternative
harbor layouts were "practical." In making this interpretation,

Buffalo District considered, among other things, the stated views of
ODNR and the U.S. Fish and W'ildlife Service, the costs and benefits
associated with each alternative, the impact of each alternative on
the existing and future park facilities, the impact of each alter-
native on the environment, and the safety and well-being of the
getieral public. It is noted, however, that due to the lack of

current biological information for the area, a suitable mitigation

plan could not be foiintilated for the alternatives studied and there-

fore its cost has not been included in the benefit-cost ratios that
were devoloped. The preliminary interpretation of the Buffalo
District is as follows:

a. Alternative #I (Cowles Creek Alternative) - Even though the
benefit-cost ratio for this alternative is greater than I (see
Attachment 3), Alternative #I was not considered a practical alter-

native for the following reasons:

(1) This alternative would destroy approximately one-half of
the parking lot, cause relocation of the pedestrian foot bridge

crossing Cowles Creek, and would reduce direct access to the bath-
house serving Bcach A. It is also believed that ODNR would not sup-
port this alternative due to this disruption of existing park
facilities.

(2) The entrance channel for this alternative would be
between Beach A and B,,ach B and thus, boating activity would be
pla ed in close proximity to swimming activities. This would create
an ,re-,afe condition. Although buoys would outline the limit of the
swimming and boating arcas, the probability of a potentially fatal
accident is greater with this alternative than with the other alter-

natives investigated.

--



(3) Due to the narrowmnts,; and oriontation of the off hore

t rokgh which was ut li.d as the. e.nt rance channel for this alter-
native, the ontranr,! conditions for boaters entering the harbor
during stotirs are not as safe as the other alternatives studied.

Storm!; originat ing from the northwest would cause waves to strike the
entering boat hr,.i1d;ide. Boaters would also be required to turn
immediately after entering the entrance channel which will present
difficulties to sailboaters. Relocating the entrance channel would
require extensive rock excavation and an increase in breakwater

length which would greatly increase the cost of this alternative.

b. Alternative 112 (offshore-onshore alternative) - Alternative

#2 is considered a practical alternative for the following reasons:

(1) The benefit-cost ratio is greater than I (see Attachment 3).

(2) The alternative would not disrupt the existing and
future park facilities.

(3) The alternative would directly impact only a limited

area in the northeast corner of $he wetland area which could be com-
pensated for with suitable mitigation. It is noted, however, that
this alternative would indirectly impact on the mouth of the drainage
outlet for the wetland area. Due to the lack of biological infor-
mation in the area, it is not known at this time whether or not this

indirect impact is significant. When the information required to
make this determination is available (October 1979), Buffalo District
will reexamine its position on this alternative.

c. Alternative #3 (wetland-parking lot alternative) -
Altornative ,#13 Is considered a practical alternative for the

following reasons:

(1) The benefit-cost ratio is greater than 1.0 (see
Attachinent 3).

(2) Although this alternative would destroy a portion of the

parking lot and would ruduce access to the bathhouse, its impact
would not be as severe as Alternative No. 1. It would not, however,
interfere with the access between Beach A and Beach B.

(3) The impact of this alternative on the wetland area is
bas. the same as Alternative No. 2.

d. Alternative #14 (wetland alternative) - Since practical alter-

nativfes exist for construction of a small-boat harbor outside the
wotland area, It Is the opinion of the Buffalo District that

construction of Alternative #4 would be in violation of Executive
Order 11990. Tier,:fore, it is Buffalo District's position that this
alternative he eliminated from further consideration.
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EXECUTIV'E ORDER

No. 11990

Msay 24. 1977. 42 F.R. 26961

PROTECTION OF WETLANDS

B) virtue of the authortY vested tn me b3 the Corstitution and stat-
ute& of the United States of Ami-rica, and as President of the VnIted
States of America.. in furth(rance of the National En'.Ironrnen)Rl PoliC)
Act 0f 1969, &F amended (4.1 V SC, 4322 et Peq ). tn order to a~oid to
the extent po~sibie the lonr and short term ad' erser impacts as~sociated
with the dt-structloon or modification of A etlandfi and to avoid direct or
indirect support of ntew construction in wetlandF v6 hrrever there Is a
pra~cticable alternative, It It hereby ordered as follows:

Section 1. (a) Fach agency shall provide leadership and ehall take
action to inamize the des~rucfion, loss or diegradation of wetlanids, and
to p-reserve and enhance th(- natural and beneficial values of wetlands
in carr~ jog out the ag(-ocyv responsibilities for (1) acquiring, cnanag-
log, and disposing of Federal lands and fiscilities. and (2) prosiding
Tederail'~ %,ndertaken, fin~anced, or assisted construction and improve-
ments; and (3) conducti Federal activities and programs as ectiog
land use, including but not limited to water and related land rE irces
pli~r.:.ing rerulatnng. and lis-,:iig activities

(b) Thia Ordpr dcs-s no! aprpl3 to the issuance by Federal age es of
permits, licfnres, or al11oca-iont, to priv ate ii~rties for activities i . l-og
wet antis on non*Ft-deraj piroperty.

Sec. 2. (a) In furtherance of Section 101 (b) (3 ) I the Nantioal
EnD iF0t,mentai Polic, Act of 1969 (42 U.S.C 4331(b) (3)) to 1iLprove
and coordinatu Fvde-ral plant, functions. programs and rt-scurcts It, the
end that the. Nation may attaic the wiijesl range of beneficial uses 01
the enviroimuent without devradatmon and riski to health or ;rfet%. each
at' ocy, to the eiteut trmilted by la%% Fhall a' nid underta..iug or pro-
vtIdltlg aR-Islance for nev cor'mruction located in wetlands -nless Is.,
hpad of thf agency finds I 3) that there ie no practi able alternative
to sucL construction, and (2 that thet proposed action lnclude all prac-
ticale measures to mnirimniz* harm to usitlands v'hid. may resjU from
auch ie IL m1aing this finding the head of the ureoct may ta~ie into
Account econsomic, rn' cront~al anid other pertinent factors

Wb Eac. ag-mict shall alec lirovide opportunity for early public re-
vi(5v of k~o, plans or pro;'rsals for ne% construction, in wetlands. in ae-
cordanre with Section 2(b) of Executiie Order No 11514.31 as amended.
Including the de'seloiruent of procedures to accomplish this objecti'e for
Fed-ra1 ictions whose Impact is not sifnificant enough to require the
priplacatiorn of at, environnmental impact istateent under Section 102(2)
(C) Of (thc National Euvitunrenial Po1(r) Act of 1969. as amended

St. 42 1* S C.A 1 4321 note

4667
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Sec. S. An' reijuet?. for neu authorizations Or appropriations trans.
willed to the Offic, of \TanAg-rnent and Bludget shall Indicate. If an isc-
tiou to be vtoposed A ill be locati-d In v, etlands. whether the proposed ac-
tion to In accord with this OrderISec. A. \Vhen Feder-ally-owned aLetlands or portions of wetlands are
proposed for lease oa.,ment. right-of-way or disposal to non-Federal
public or pri' ate pdries the Federal agtncy shall (a) reference in the
conveyance those u..e4 that are restricted under Identified Federal. State
or local a etlarids ro-gulations; and (b) attach other appropriate restric-
tions to the uses of pioperties by the grantee or purchaser and any suc-
cessor, except where proiibtited by law; or (c) withhold such proper-
ties from disposal.

Sec. 5. In carr% iog out the acti' Ities described In Section I of this
Order, each agency shall consider factors relevant to a proposals effect
on the survival and quality of the wetlands. Among these factors are:

(a) public health. safety, and %elfare. including waler supply, quality.
recharge and discharge. pollution; flood and storm hazards; and sedi-
ment and erosion;

(b) maintenance of natural systemns, Inclucling coaser' ation and long
term productivit) of exitting flora and fauna, species and habitat di-
'.ersity and stahilit). hydrologic utility, fish, wildlife, timber, and food
and fiber resuurces, anid

(c) other u'.vs of aetlanis in the public interest, including recreation-
&t, 50cintific, anrd cult ural uses.

Sec. 6. As allcia ed b% laa , agen~cies shalt htsue or amend their ex-
icting prwi dures in orde- to cc'rrpl) with this Order, To the extent
povr ible. i-sIttng pi-jc..ss such as those or the Council On Environ-
mental Quailt 3 arid thi W'ater Resources Council, shall be utilized to
fulfllI the requirements of this Order

Sec. 7. As us-d ini this Order
(a) The term -avenc ' shall hare the same meaning as the term

"Executi' e agency- In S'*r-non 105 of Title 5 of the United Slates Code
and shall include the ttt!oar-y de;,artwrents, the direr-tires contained in
this Order. hoA erer. Are meant to apply' only to those agencies which
perform the ar-n' ties descr,'bed in Section I wLhich are located In or
aff.-ctlnx! uetlands

(bI Tire term fle% iconstruction" shall Include draining. dredging.
clhanui-lizing. filling~ iikinf. ipounding, and related activities and any
structures or facilities h-gun or authoriui-d after the effectise date of
this Order

(ci The term -si-larids means thoze areas that are inundated by
surface or ground A ,ter a th a frequency sufficient to support and un-
der rioruwal cirrutn,:anci's does or %ould support a prexalence of iegeta-
tire or AQuatic life that r qiiires saturated or seasonally saturated soil
conrditions for proa th and reproduction Wetlands generally include

%vayup, mrarshes. hop!, and similar areas such as sloughs. potholes, wet
tiuedoa ,. rie, r rfo ns ud fiats. anid natural pond .

FSec 04. Thu- Orider di's not apply to prniects presently under con-
Ktrliction, or to lurou~cts lot which all of the funds hare been appropri-
ted tifiroiuh Fiscal Ve-ar 1977. or to projects and programs for which
a draft or fitnal en irutmenial imp act state-ment will be filed prior to
October 1. 19 77, Thi trut 51005 of Section 2 of this Order shall be
ittilul.inied by -'arh agrency not later than October 1, 1977.

Sec. 9. Nothing in) this Order shall appty to assistance provided for
em, r~oric) work, osnrial to %ave Ii' es and protect property and public
health and safely, lirfortund purs uant to Sections 305 and 306 of the
Disaster Relief Act of 1974 thu Stat 148. 42 IUSC 5145 and 5146).

Sec. 101. To the extent the pro' lion of Sections 2 and 5 of this
Order are applicable tc, projiets coacred by Section 1041(h) of the Housl-
In& and Community tVe. etopmettt Act of 1974. s amended (18 Stat.

6401. 42 U S C 5304( h )i tfhe reptponsibilitr under those provisions mayv
be a-sjund by ti *'t 1 rupriate Applicant, if the applicant his also as.
sume-d awith restict to such projtcts, all of the responsibilities for en-
rlr.r,mtuntl re' t !v-i~nnal, lng, and action pursuant to the National
En' trornti.-,iai Pour>) Act of I 9C9 as amended JMYCRE

Vail 24. 1977
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United States Department of the Interior
FISII AND WILDLIFE SERVICE IN 89PLY XAgtR TO:

Division of Ecological Services
Columbus Field Office
3990 East Broad Street
Columbus, Ohio 43215

July 2, 1979

Mr. Ronald M. Liddell
Chief, Engineering Division
U.S. Army Engineer District
Buffalo
1776 Niagara Street
Buffalo, New York 14207

Dear Mr. Liddell:

The U.S. Fish and Wildlife Service has reviewed your letter of June 13, 1979,
presenting the Buffalo District's interpretation of Executive Order 11990 as it
relates to evaluation of the four alternative harbor plans for Geneva-State Park.

We agree with your position that construction of Alternative #4 would be in
violation of Executive Order 11990 as practical alternatives do exist. However, we
would request that Alternative # I continue to be considered as a practical
alternative for the following reasons:

1. Alternative # 1 does have a favorable B/C ratio.

2. While Alternative # I would seperate the bathhouse from the beach east
of Cowles Creek, it would be the only alternative that would create and
maintain a natural beach directly lakeward of the bathhouse. All other
alternatives would result in erosion directly lakeword of the bathhouse,
requhing a sand by-pass system and additional shoreline protection similar
to that that would be required east of Cowles Creek for Alternative F 1.
A large beach formed or maintained by a breakwater at Cowles Creek
would reduce the necessity of having a second beach east of Cowles
Creek. Bathers still desiring to use the east beach could use the
bathhouse facilities presently available on the east side of Cowles Creek.
The land isolated between the harbor channel and Cowles Creek could be
utilized as a beach by the boaters. If the foot bridge were not removed,
the boaters would have ready access to the picnic area east of Cowles
Creek.

3. There does not appeIr to have been coordination between the shoreline
crosion control needs at Geneva State Park, the design of the harbor, and
the reestablishment of a trthing bench. The total costs and benefits of
harbor cons;truction, associated erosion control, beach protection and
maintennnce, and mitigation of environmental impacts should be
considered together. When they are, Alternative # 1 may have the lowest
total cost of the harbor designs being considered.

t# 1 131 r
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2.

4. Alternative # 1 would be the only alternative that would not interrupt
direct access along the beach from the bathhouse and associated parking
lot to the nature center to be built west of the wetland area.

5. While Alternative # 1 does juxtapose a harbor entrance and swimming
beaches, we do not believe that it poses a significantly higher risk of boat-
swimmer collisions than that posed by the other alternative harbor
layouts. All alternatives would have the harbor entrance within
approximately one quarter mile or less of the swimming beaches.

6. While the entrance channel for Alternative # 1 does involve a slight turn,
we believe that the design criterium width of 100 feet provides adequate
clearance for a safe entrance to the harbor even during storms.

7. We believe that the amount of parking lot lost due to construction of
Alternative # 1 might be reduced if the harbor basin can be located
slightly closer to the lake. There is also additional parking available south
of the bathhouse parking lot on the south side of Lake Road. Finally,
additional parking lanes could be constructed on the west side of the
parking lot in the vicinity of the marina under alternative # 2, or
immediately south of the main parking lot.

8. Alternative # 1 appears at this time to involve the least direct and
indirect impacts upon the wetland areas and would probably involve the
lowest cost for mitigation of environmental impacts.

9. The potential for fishery resource enhancement appears to be higher for
Alternative # 1 than for the other alternatives. A significant number of
salmonids stocked in Arcola Creek appear to stray to Cowles Creek during
their homing migration. The breakwaters associated with Alternative # 1
may provide increased access to this salmonid fishery in addition to
providing spawning, nursery, and feeding areas for some of the fish species
indigenous to Cowles Creek.

Regarding the other alternatives, Alternative # 2 has a favorable B/C ratio and
avoids the major portions of the wetland. A water control structure for the
wetland may be required. Alternative # 3 has a favorable B/C ratio but impacts
the northeast portion of the wetlands. As practical alternatives involving lesser
damages to the wetlands exist, we believe that Alternative # 3 should be dropped
from further consideration by the Corps.



3.

While these opinions are subject to change based upon data generated during the
completion of our four season study, the U.S. Fish and Wildlife Service would
recommend at this time that Alternatives # I and # 2 continue to be given serious
consideration as practical designs subject to future refinement.

Sincerely yours,

Conrad A. Fjetla
Supervisor

cc: Regional Administrator, U.S. EPA, Federal Activities Br., Chicago, IL
Chief, ODNR, Div. of Wildl., Columbus, OH



United States Department of the Interior
IN IMLY &t&IVQ.

I ISl AND VIILI)AH Sf:RVI(, .

Division of Ecological Services
Columbus Field Office
3990 East Broad Street
Columbus, Ohio 43215

July 6, 1979

Mr. Ronald M. Liddell
Chief, Engineering Division
U.S. Army Engineer District
Buffalo
1776 Niagara Street
Buffalo, New York 14207

Dear Mr. Liddell:

The following letter provides a modification of the U.S. Fish and Wildlife Service
letter of July 2, '979, to you regarding the harbor alternatives for Geneva State
Park.

In addressing Alternative # 1 we had mistakenly interpreted the east limit of the
interior federal channel to be the east limit of the harbor. The actual harbor limits
were obscured by the various contour lines shown on our monochrome drawings. In
light of this discovery, the fo~lowing sections of our letter of July 2, 1979,should be
deleted:

statement # 2 - last two sentences

statement # 7 - first sentence

It appears that the only way to reduce the area of parking lot lost if Alternative #
1 were to be selected would be to modify the Alternative by replacing some of the
inshore mooring area with an expanded offshore mooring area.

Si erely ours, 1 j

Conrad A. Fje nd
Supervisor

cc: Regional Administrator, U.S. EPA, Federal Activities Br., Chicago, IL
ODNR, Outdoor Recreation Serv., Attn: Mike Colvin, Columbus, OH

...HiiTf..



ODNR
Ohio Department of Natural [esources

OFFICE OF CHIEF ENGINEER
FouIml Sfp,"e .CO)LUnt)JS On, 43224 -6 14) 4664633

July 17, 1979

Donald M. Liddell, Chief
Engineering Division
Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Mr. Liddell:

Reference is made to your letters of July 5th and July 13, 1979
regarding the Geneva Small Boat +iarbor Project.

We have reviewed the alternatives submitted and have developed
several others for your consideration. These two alternatives
that we have developed are alterations of alternate #3. The
sketches are to be considered preliminary only as further
modifications and adjustments may be necessary before finalization.
We submit them for your review and consideration.

Regarding your position paper on practical alternatives we are
somewhat appalled that costs are not considered in arriving at
practicality of solutions. Surely the existing marsh must have
a monetary value and this should be considered in any cost ratio
along with any mitigation measures that may be necessary.

s'7ly,
7

LL ER '
CHI flMINEER

JAS:bm
cc: Don Olson

Norv Hall

JAME ' A RHODE o, • *no RnFil r T EATFR O,,orro, JAMES A -11.
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ODNR
Ohio Department of Natural Resources

uul-Sqva,- Col't 43. 14 4t, 7,

May 20, 198)

Colonel (G,(e 1'. John-on, District l hwiieer
U.S. Anmit ltiinecr District, Buffalo
1770 Niagara Strct
Buffalo, New York 142(,7

Iar Colonel ,Johnion"

,Nkfliwr; of mr tf F ,imyfself ,nt t,,ith. represcntatives from the
Columbus office of the U.S. Fish and i'Ildlife Senrice on the proposed
small boat harbor project fur Geneva State Park. The purpose of our
meeting was to hopefully reach an agreement on selecting an alternative(s)
site which we could recomrnend to the Corps for detailed design.

Based on a careful anals'sis of the alternative sites, considering
sich factors a, prudent invesunent of public funds, protection of wetlands
and overall design, we have agreed on alternative #3 (as modified in the
appendix of the Stage 2 P1roject Report) as being the best alternative for
project implementation. Recomnmended mitigation features include screened
plantings along the southwest portion of the harbor to buffer marina
activities from the wetland area and partial filling of Pond A to provide
for enhancement of the wetland.

Two additional itesns discussed at the meeting include placement
of spoil material in Pond B southwest of and adjacent to the proposed
mooring area to provide for additional enhancement, and the possibility
of using the sanie breakwall configuration as proposed in alternative -
as a means of increasing fishing opportunities Although we have not
reached an agreement on these last two items, we request thaz you consider
these during your detailed design phase.

As discussed between your Don Liddell and Bob Lucas of my staff, I
fe.l all parties, the CorpV, U.S. Fish and Wildlife Service and ODNR,
should get together at an e:ti lv date to reach a final agreement on a
selected plan.

The G.nleva Small Boat H1arbor project continues to be one of our
top priority projects in the 1kuartment of Natural Resources, and it is
my hope we cw move toward a very early construction.

ROiL iRT h. TIATIR
Direc tor

cc: Wr. Kent Krooncmeyer
U.S. Fish and Wildlifte Stve

JAMES A HuO .L Gvl) POSEPT W- TEA 7f O,,45Ct)., Fx Zif ~ -14 -



ODNR
Ohio Department of Natural Resources

OFFICE OF CHI.F ENGINEER
Fourti.n " Colurtu),js ()'o 4.3224 -(614) 466-4633

October 22, 1980

U.S. Army Corps of Engineers
1776 Niagara Street

Buffalo, New York 14207

Attention: Richard Aguglia

Dear Mr. Aguglia:

As requested at our meeting on the Geneva Refuge Harbor, attached
is our preliminary plan for the proposed roadways and parking for
the refuge harbor now under study by your office.

Regarding the facilities to be provided by the department at the
proposed marina, these will consist of floating docks which may

include water and electric service to each individual dock. Area
lighting will be provided for safety purposes and a small concession
for the sale of marine fuel and supplies will be included. Plans
for the marina will be developed as the refuge harbor is being
designed.

Should you have any questions regarding the plan or the above

please contact us.

Sincere-

JAS:i/ CH.
Encls.
cc: Don Olson

Roger Hubbell

JAMEs A RIODEO G(IvOrn,)f * f1fIRr w TEATFR Orector * JAMES A SWARTZMILLER. Ch.t

.... ... . . . .. . . . .. .. . ... .. . '; "'": " '4 - : "- I111 III .... I I1[ 1111111111 I
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APPENDIX F

PUBLIC INVOLVEMENT

GENEVA-ON-THE-LAKE SMALL-BOAT HARBOR

DRAFT REFORMULATION PHASE I GENERAL DESIGN MEMORANDUM

U. S. Army Engineer District, Buffalo
1776 Niagara Street

Buffalo, NY 14207
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SUIMARY MINUTES OF 15 DECEMIR 1977
HFEETI N(G CONCIERNING; C.NTVA-ON-TI1F-LAKE

SMALL BOAT IIARBOR

A meeting was held at the Ohio Department of Natural Resources office

in Columbus, O11, on 15 December 1977 to discuss the Geneva-on-the-Lakc

Small Boat Harbor. The names of the persons attcnding are on the

attached lint. Chuck (,ilbert opened the meeting stating that the pur-

pose of the meeting was to discuss some of the potential problems

regarding the project for input to the Plan of Study which will be com-

pleted in-April 1978.

Mel Rebholz stated that the project has a high priority in thei. depart-

ment anC that funds arc available for the project under the capitol

improvement bill. Ralph Henry stated that one of the primary items to

be addrenscd is the location of the harbor in the park. There could

be some major environmental problems in the proposed area. Also,

the existing parking lot may require relocating the harbor site and

this would result in increased construction cost if rock excavation is

required.

James Swartzmiller stated that they do not want to remove the parking

lot because It would reduc(e access to the heich are., lie fclt that the

harbor could be moved wt!,jt ,nd still maintain the origin.al capacity.

Denton Clark stated that rock probings indicate a high rock surface

elevation to the south and west of the original harbor site. lie stated

'E 'E I? Ir F:1



Itit A .h I C.11 !;t tidy Aioield be condvic ted In t lit,.ircai . There nre

Irni I.i:ut InS of atiother liedrock troughi In thie Cowles Creek area and this

should be considered as in alternative site.

Chuck-k GilltIt Stated thatc constderaition should be given to an off-

shore harbor or acquISIt Ion of additional land for another harbor site.

Jainos SW.11uriiller stated that they do not want to acquire any addi-

tionil land and are not opposed to an off-shore harbor.

John Zorici asked if the harbor configuration could be changcd to allow

thc harbor to remain in the2 same area without requiring rock excavation.

Ile also asked If the structure of the rock would pirevent excavation

without blaisting. Denton Clark replied that the rock probrem was the

rco-i;on for Lte original dcsirn of the harbor in the survey report and

doe,. not know how difficult it Would be to excavate Lte rock.

Jame:; Sw.artzm111Lc stalted that Lihe rock structure seemed very hard whien

they' wore driving pilings, for other work in the area.

DcIltolu Clark !;L.itcd he bcl icvcs the original plan -fhould be us'ed If the

enviroiricntal problems can be remedied along with use of some of the

pin area.

Jamc-i Swairtzrnillcr Rtated hie I-; opposed to removingl Lte parking lot

or a liarjF, pait of the parking lot becausec it would hinder tise of

Ote heith fac iIIt i S. lie felt that better rock data should be obtained



and then determin the cenefits and co:;rs of the new site before rulimr,

out the arc.1 west of the original loc-ation, lie also stated that the

Cowles Creek .area and an off-shore hnrbor should be considercd.

Chuck Gilbcrt st.ated that nn off-shorc harbor would have much J;rearer

costs than the inland harbor based on studies for Port Ontario small

boat h.rbor.

Fred Ball asked If the capacity of harbor could be reduced from the

original capacity of 400 boats. Chuck Gilbert replied that the capacity

could be reduced, however, a favorable benefit/cost ratio would still be

necessary and reducing the capacity reduces the benefits.

Denton Clark askd if there are an), problems in the Cowles Creek area.

Fred Ball replied that there Is a large number of trees in this area

and more excavation would be required because of the higher terrain.

Chuck Gilbert asked if there is still a pollution problem in Cowles

Creek from the sewagc treatment plant. James Swartzmillcr replied that

the plant has been partially cleaned up And should not be a problem.

Bob Owens asked if the wetlands would be destroyed by the project and

hn5 any cnvlrorn,.ntnl as.sessment been done. Roger h1ubbell replied that

no cnvironmcental ;i.sensment han been made.

Ellen Cumminng rtated that the ponds were created by borrow excavation

for the par;Jri. ar.as, so the area w. prcvlously disturbed.



h~ij' 0,% 11 .t itc i it it how theo wt. ei md werc crcate(d woutlhd not c (fect

i1 sh a '-1 I I d fe ' , 4 ie c on. ML iigation may be necessary.

Mel RcbhL,,l/ .,taed that (lNR is not opposed to mitigation.

ChiM k Cl 11), 1t asked 1,1h. are-; :)[ the park should not be considered

for 0h4 It if [,,, I ie. Ro).er Ilhli, I replied that the arca went of the

11at ht.i will 1e used for camp grounds. The eastet n area has very high

banks ai;d is a picnic area. There does not appear to be much available

space otler than Cowles Creek and the'original proposed area.

Denton Clark stated that his observations of wave action in the area

indicate a high bedrock elevation. Ile asked if Arcola Creek should be

consld'red as an alternative site. It was a considered site in the

survey :itudies. Mel Rehholz replied that a regional sewage treatment

developictit will be taking place in the area and does not believe

thi:i ItLA nhould now be coitsidered.

Norv Hall asked that if the rock problem is resolved, would the environ-

mental situation prevent construction of the harbor. Bob Owens replied

that it would depend upon the impact on the matsh. They would oppose the

projeci If the marfdi Is destroyed, but would consider mitigation.

John ot ich a',ked if the productivity of the marsh is conrsidered.

Could th' mar-ih be reduced If the productivity of the remaining area is

lncre.v-ed . I'n (O)en' repl fed that this could be an acceptibhe solut on.



,Ellcn Cummings st.letdI that a fluid trip had been scil 1, for

7 December with F&V. to look at the site, but had been c .lcd becausc

of snow.

Bob Owens stated that F&WL would not be able to visit the site until

spring. John Zorich asked if ODNR has any environmental data for the

area. Mel Rebholz replied that he does not believe there is any avail-

able information.

Denton Clark asked if ODNR would be willing to give up some of the

parking lot if the Cowles Creek area is considered. James SwartzmIller

replied that he had no objection to looking at the Cowles Creek area for

the harbor. Mel Rebholz stated he had no objection to the Cowles Creek

area. They had not considered it before because of the high ground.

Chuck Gilbert askcd if the spoil from the harbor excavation area could

be utilized constructively elsewhere in the park. Mel Rcbholz replied

that they don't know of any use for the material right now.

Fred Ball stated he feels the Cowles Creek site would split the beach

area.

John 7orlch asked if OI NR's gcologi cal delpartrncnt has any informatinsi

on the rock structure in the area. Mel Rebholz replied that their data

would not show enough detail.

.6l



John ?erich a,!;kd how high the proposed breakwaters would have to be

rali.cl In ordJer to conrUtc'ct an off-nhore harbor. Denton Clark replied

0h.t 11. %uiid (.:t Iate abotut fivo additional feet ibove the a uthorized

brc.ikt.irr ( vI ,4.Ition.

Chuck Cilbert stated that because of the high cost for an off-shore

facility it is difficult to justify the project.

Ellen Cummings asked if ODNR has an estimate of the needed capacity for

the harbor. Norv Hall replied that they have an estimate of 250 boats

but this is a rough estimate.

Denton Clark asked if people in the area are not buying boats because

of lack of faclliti.eq. Norv Hall replied that he is not aware of this

Situft iol.

Illen Cummings asked if they have an estimate of user days for recrea-

tional fishing. Norv Hll replied that they have information on this

and will forward it to the Buffalo District.

Chuck Gilbett stated that re- -tional boat fishing should be con-

sidhi-ed as a benefit fo .1c - lect also.

Jami Swnrt-ntiller asked why the benefits for a harbor of refuge are

only $10,00. Chuck Gilbert staLed that there is no information avail-

able on Wh: l doinagcs could have hceet prevented if a harbor of refuge



exists. The amount of $10,000 wa' used by the Corps at time the project

was authorized and han.; not been changed.

James Swartzmiller stated he believes harbor of refugc is a very

important aspect of the harbor and that he will gather some information

on this.

Chuck 'ilbert stated we would need past damagc or possible loss of life

information in order to increase the harbor of refuge benefits. lie then

asked if ODR believes commercial fishing should be considered at the

harbor.

Tom Goettke stated he ir not familiar with any commercial fishing in

the area. Because Ohio is d~veloping stream fishing rather than Lake

Erie fishing, the coho fishing is mainly confined to the streams. lie

does not believe charter fishing on Lake Erie would be established in

the area because the more desirable sporL fish are not in that area.

liorace Collins presented the available data on rock elevations In the

area which did not have the detail necessary for plan formulation

evaluation of alternative harbor sites.

lle thourght the rock Information could he obtained with either a hwai'd or

power auger. lie stated that shale is the predominant rock formation in

the area and could poqsbly he exca-vated without excessive costs.



.ohn h .t Uvd thit the rock elcvation data should bc done early in

tne ct,,v .i1d tidal tiW pr,,lscd plan be rescaled to determine the exact

area nmcdc<d for the harbor. El I n Cummings asked if the benefit/cost

ratio could be les. than one for the project. Chuck Cilbert replied that

a NED plin Would hive to be developed with a favorable benefit/cost ratio

but the selected plan could have a B/C ratio less than one if environ-

mental enhancement results outweigh the change in benefits.

John Zorich asked if ODNR has an indication of the local residents opinion

toward tho harbor. Norv Hall replied that the local people are very much

in favor of the project.

Chuck Gilbert a:ked if ODNR would provide Buffalo District with the names

of interested people for addition to the mailing list. Norv Hall stated

they would provide the list.

John zor ici stated that a public ineeting is tentatively scheduled for

F"b'hribrr or a.irch of 19711.

Chuck Cilbctt asked if OI)NR could provide Buffalo District with informa-

tion on the fleet mix expected at the harbor. Norv Hall stated this

Infrotiation will be Provided.

Dcrrton Clark aked if ODR knew of a facility in the area where a public

Cel log conl d ibe held. James Swartzmillcr stated that the Geneva li h

Srhool could prehablv be used.



Ellen Cummings naked if there are any records of attendance at Ihe park.

Tom Coettkc stated that there is some information available and will

forward the data to Buffalo District.

John Zorich asked if the proposed six foot depth in the mooring area Is

suitnble. Norv 11al replied that six fect should be sufficient and

could pons.Ubly lc. reduced in the mooring area for sonic boats.

John Zorich asked If a sight-seeing cralt might base at the harbor and

be included in the benefits. Chuck Cilbert stated this could be included

as a project benefit. Norv Hall stated he does not believe this type

of activity would be established at this area.

Ralph Henry asked if ODNR has an idea of the maximum amount of funds

available for construction of the harbor. Norv Hall replied that he

.believes the upper limit would be around 2.5 million.

John Zurich asked if an explanation of the Corp( planning process would

be beneficial t) those present. The ODNR representatives indicated they

are aware of the Corps process and did not want further explanation.

Chuck ilbert asked if ODNR has an area where spoil could be used.

Roger Hubbell stated that Rome material could be used in the camp

ground area.

Chuck Gilbert briefly summarized the meeting stating that two locations

appear likely, the nren immedlately west of the original proposed loca-

tion nnd at Co%,wic Crcck. Tlore does nott appear to he a need for comimerc



ffl':h Ii I it 1-,t i Iit I:-. OU t ,I 1 IL-ovt . Buf falo DIstrict informat on on:

the exed size and composition of the flcet, addresses of local

interi , , ,siippo Lt f, r harbor of refuge benef Its, and InFortn.,t ion on

the .State's fishing program. Spoil material may be used in the camp

promid area. The. upper limit of fuids for the project would be about

2.5 millIon. The coordinator for the project wll be Jame- Swartzmiller.

There Is no envirooiental data available for the area. Fish and Wildlife

probaiblv cotild nor visit the site until April or May.

John Zorich asked if there is any information available on the use of

the liutnthiiF ranip east of the park. Norv Hall stated he would obtain

the information.

John Zu7rich asked if F&W1 has performed a literature search for the

area. h,b Owens replied that he did not know of anything being done

on thif:, but would check with others in his office. John Zorich

stated th.it the modc'l study will not be initiated until the suinmer of

1979 w.hen 1)1..n formo] otion is complete.

Denton Clark stated that the present breakwater configuration t,,ould be

harmful to the douidrift area. The wcst breakwater should run more

parallel to the shore and the east breakwater should he longer. A

sand by-pas.s syrtem would probably be recommended. A minimum of littoral

Inform.ai io,, would be obtained from the model.

.. ... . ., . ... :i " %-'-'i~i ' ' ; ' .3 ./"J



Btin Trovcr stited th-at one of the itcmr, of local cooperation is for

local intcrc t.' to provide an area for spoil disposal for both con-

struciton and maintenance. Probably an upland disposal site would be

required.

Ellen Cummings asked if any water quality data is available. Norv Hall

stated that some data may be available from the park.

John Zorlch asked if there would be any problem in obtaining access to

the park for surveys. James Swartzmillcr stated there would be no

access problems.

1Chuck Gilbert closed the mcctng indicating that site Iocation would be

the primary investigative effort.

RATPII 1ENRY
- Project Manager

I
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DEPARTMENT OF THE ARMY

BUFFALO DISTRICT, CORPS OF ENGINEERS

1776 NIAGARA STREET

BUFFALO, NEW YORK 14207

PUBLIC NOTICE
30 October 1980

SMALL-BOAT HARBOR PROJECT

GENEVA-ON-TiIE-LAKE ASHTABULA COUNTY, OHIO

I. This Public Notice has been prepaied and distributed to identify what
dredged or fill materials would be discharged into waters of the United States
by implementation of the proposed project, and to provide an opportunity for
any person affected by such discharge of materials to request a public
he i r t ng.

2. Authorization - Section 6 of Public Law 79-14, approved 2 March 1945,
authoriz-ed- alnd-directed the Secretary of War to cause preliminary examination
and surveys to be made on the south shore of Lake Erie, with a view to the
establishment of harbors and harbors-of-refuge for light draft commercial and
fishing vessels and for recreational craft. In partial compliance with this
authority, a comprehensive preliminary examination report, favorable to 33
locations on the coast oi Lake Erie, was submitted on 19 July 1946.
Preparation of survey report. thereon was authorized by the Chief of
Engineers on 20 December 194b.

An Interim Report completed in February 1969 examined the feasibility of
constructing a small-boat harbor at Geneva-on-the-Lake, OH, which was being
developed as a State Park. The Geneva-on-the-Lake site, not originally
inciuded in the 1946 preliminary examination report, is a substitute site for
Arcoia Creek, located 2 miles west of Geneva State Park.

The Interim Report gave a favorable recommendation for the harbor project and
the r.suito were published in House Document No. 91-402. The project was
subsequently authorized for construction under Section 201 of the 1965 Flood
Control Act (Public Law H9-298) by the House and Senate Committees on Public
Works by resolutions dated [5 December 1970 and 17 December 1970, respec-
tively. Funds to Lniti:ate the Advanced Engineering and Design of the project
wer, appropriated in Fiscnl Year 1978. As originally authorized, the project
would have directly sittuated the boat harbor on an area which is now nearly
entirely occupied by wetlands and park facilities. The amount of destruction
of these important natural and man-made features have rendered this orig-
InI ly Pi thorized harbor lociition infeasible. A Reformulation Phase I
Gt nvraI .. :sign Memorandum Stmidy Is currently being performed with the objec-
tive of identifying a viable plan.

3. (.eportu and Recommendations - The Stage 2 Document for Reformulation
Phj,4. I General Design Memorandum for the Geneva-on-the Lake Small-Boat
Harbor project which was Isstied by the Buffalo District in July 1979, and
rvised in April 1980, presents the components of the Stage 2 planning effort
conducted to identify and analyze a wide range of alternatives.

f,!,>-;Kr F



The report reaffirms the apparent potential viabilicy of a small-boat harbor
project in terms of economic, environmental, and engineering considerations
and coiwlutdes with a re-ommcndat [on that the study be continued into Stage 3
Plianting (feveloiluent of Detailed Plans). A Draft Phase I General Design
Memorandum, including a Draft Environmental Impact Statement Is scheduled to
be released In June 1981. This report will present the results of the Stage
3 Planning effort, including a tentatively selected plan and its distribution
will constitute the initiation of systematic and thorough public review of
the study.

4. Based upon technical, environmental, and economic criteria, as well as
significant public input, I have concluded that it is in the best public
interest to recommend Alternative 3b, the W,!tlands/Parking Lot Plan
(Modified) as the tentatively selected plan. This plan would provide a 360-
slip all-weather harbor located within Geneva State Park, on land which is
partly a wetland area and partly parking and lawn areas. The harbor entrance
would be protected by a pair of shore-connected rubblemound breakwaters
extending into Lake Eriei. Environmental mitigation measures have been
developed for implementation, and have been incorporated into the project
plan. These measures would provide and maintain wetland conditions on an
acreage greater than that which would be destroyed by construction of the

5. The Section 404 discharges which have been proposed as part of the
Geneva-on-the-Lake project include the following materials:

Use and Location Type and Quantity

a. Entrance Channel Breakwaters 16,000 tons of rubblemound

extending into Lake Erie armor stone
5,200 tons of bedding stone
2,400 tons of underlayer stone

b. Entrance Channel Dredged 4,000 cubic yards of sand and
Material to be placed rock fragments
upland and alongahore

c. Mooring Area Periphery 4,250 cubic yards (8,500
Stabilization Material square yards) of riprap

material
40,500 square feet of

diaphragm cell steel pile
in-place

d. Wetland Construction in 31,000 cubic yards of
borrow pits (Ponds *'A" unpolluted excavated

and "'B") material

e. Water Control Siructure 30 cubic yards of concrete
at mouth of marsh creek 332 square feet of sheet steel

500 cubic yards excavated for
spillway



I [mpermenble Boundiry layer 6,500 cubic yards of sand,
between wetlanids and gravel, and rock cobbles

mooring area with a clay matrix

A prel mlniiry Section 404 Evwilual ion of the impact of these discharges upon

w;tLvr qua ity has been prepared and is attached.

6. Th(s proposed project involves the discharge of dredged and fill material

lii. the waters of the United States. Therefore, the evaluation of the
Imp;ct of the activity on the public interest includes application of the

guidelines promulgated by the administrator of the U. S. Environmental

Protection Agency, 40 CFR Part 230, under the authority of Section 404(b) of

th,. Cl.an Water Act. Any person who has an interest which might be affected
by (it, proposed d|scharge may reluest a public hearing. The request must be

uI)mltLed fit writing to the District Engineer within 30 days of the date of

this rnot~lIe and must clearly state the interest which may be affected and the

manner in which the Interest may be affected by this activity.

I hirl EQ .i JOHSON
as stated C lonel, Corps of Engineers

District Engineer

NO'ICI, T os'rMAS:rl..R: It. tt req--sted that the above notice be conspicuously

dlmplayed for 30. days from the dlate of issuance.
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TABLE OF CONTENTS

P ar~lr ap Description Page

I Project )ecrti t Ion 1
1.1 The Tentatively Selected Plan 1
1.4 Section 404 Discharges 1

1.6 Source of Materials 2

2 The Discharge and )fqcharge Sites 3
2.1 Location, Bathymotry and Methods of Discharge 3
2.2 Timing of Dt:icharge 6
2.3 Lifetine of Discharge Sites 6

3 Physical EfIecl 6

3.1 Effects onl Wetlands 6
3.2 Effects on the Water Column 9
3.3 Effects on Bentho:; 10

3.4 Physical Changes 11

4 HJologlcjaI-ChemnIalI Interactive Effects 11
4.1 Exclusion Criteria Determinations 11

5 Site ComparIsons 12

6 Water Quality Considerations 12

1 Selection of Dis.charge Sites 12
1.2 Need for the Activity 13

7.3 Alternative Sites 13
1.4 Objectlvei In Discharge Determination 13
/A Impactt; on Water Uses 13

1.1 Imlnc ts on Shellfish Reds 13
1. Impic t t, on FisherI es 13

1.9 Impncts on Wt Idl iIv 14
I.10) Jmpact n on Recreat Ion Activities 14
1.1l Impacttj on Threatened and Endangered Species 14
1.12 Effets on Wetlnndi 14
1.13 Size" of Dficharrge SItes 14
1.14 Connildcrations to Minimize Harmful Effects 15

Un. of Mitterin.9 froin a Land Source and Mixing

zone Determination; 15

Conclusions and Determination, 15

10 Fl nd I ng 16



PRELIMINARY

SECTiON 404 EVALUATION

SMAI.o-BOAT HARBOR
(;ENEV A-ON-TIlE-LAKE,

ASIITABULA COUNTY, OHIO

1. Project Descrlpt ion.

1.1 The Tentatively Selected Plan. The Preferred Plan for the

Cenvvw-on-the-Lake Small-Boat flarbor project is that alternative known as the
Wetlandn/Parking Lot Harbor Plan (Alternative 3b). This plan (illustrated on
Plate 1) would provide a 360-slip all-weather harbor located within Geneva
State Park, at the south shore of Lake Erie, on land which is partly a
wetland area and partly parking and lawn areas. Environmental mitigation
measures have been developed for implementation, and have been incorporated

into the project plan. These measures would provide and maintain wetland
conditions on an acreage greater than that which would be destroyed by
construction of the boat harbor.

1.2 The :mall-bont harbor mooring area and harbor-of-refuge would occupy
roti, hly 15.6 acres inland near the shore. It would be connected with Lake

Erie via an entrance channel 100 feet wide and 400 feet long, which would be
protected by a pair of rubblemound breakwaters extending into Lake Erie.

1.3 The plan would Initially cause a considerable amount of irreversible
wetlan(ds destruction. The harbor is planned to be situated on an area which
lncluadas 2.2 arres of wet meadow, shallow marsh, and deep marsh combined.
(There Is ii total of 6.6 acres of wet meadow and marsh in the immediate vicinity

Of the proposed project; this herbaceous wetland is part of a marsh/swamp

complex of roughly 9.6 acres.) The completed harbor would be located con-

tiguous to the remaining wetland area. Mitigation, through replacement in
kind, by creating wetland conditions on an acreage greater than that of the
wetlands lear by harbor construction is planned for the project. This

Includes: (1) placement of excavated material in an existing somewhat deep
sparsely vegetated borrow pit to create a water level which will be conducive
to the esitablishment of abundant wetland plant life; (2) enlargement, using
excavated material, of an existing Island in a second borrow pit, to favor
the eitahlithment of neting waterfowl there; (3) construction of a water
level cotrol device and estiablishment of a program to regulate water levels
in the entire marsh/swamp complex to maintain wetland environmental
conditionn, and (4) planting of a shrub harrier between the boat harbor and

th, wetlAnds ro minimize disturbance reaching the wetlands. The result of
theme envirotimental mitigation measures will be that the area of wetlands in
exi-stence at Ceneva Stat, Park under post-project conditions will equal or

(xceed that which currently €.xst a.

1.4 Section 404 DiRchnr en. Legal requirements of Section 404 of the

Cleni Wa tvr Act (33 iSC 1344), requaire the evaluation of the effects upon
wate.r quility of the dispon.i] of dredged or fill materials into navigable

LI
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walterN ot th. United StatesH. This preliminary evaluation for the proposed

Geievi-oi-the-Lake Small-Boat Harbor project has been prepared using the

general guidance contained in EC 1105-2-97, dated 8 May 1979, "Implementation

of the Clean Water Act," and is being coordinated with the public in conform-

ance with guidance connned in NCDPD-F.R letter, dated 4 September 1979,

"Public Coordination of Section 404(b)(1) Evaluations on Civil Works

Projects." The first reference provides gt idance on the content of Section

404(b)(1) Evaluations while the second refi rence states that a public notice,

with attached preliminnry Section 404 Evaluation, should be issued at the

earliest pogsible time before completion ot the Final Environmental Impact

Stat ement .

1.5 The materials to be discharged into the waters of Lhe United States

for the proposed Geneva-on-the-Lake project include the following:

Use and Location Type and Quantity

a. Entrance Channel Breakwaters - 16,000 tons of rubblemound armor stone

extending into Lake Erie 5,200 tons of bedding stone
2,400 tons of underlayer stone

b. Eiitrance Channel D)redged - 4,000 cubic yards of sand and rock

Material to he placed fragments

upland and along ahore

c. Mooring Area Periphery - 4,250 cubic yards (8,500 square

Stabilization Material yards) of riprap material
40,500 square feet of diaphragm cell

steel pile in place

d. Wet'and Construction in - 31,000 cubic yards of unpolluted

borrow pits (Ponds "A" excavated material

and "B")

e. Water Control Structure - 30 cubic yards of concrete

at mouth of marsh creek 332 square feet of sheet steel

500 cubic yards excavated for

spillway

f. Impermeable Boundary - 6,500 cubic yards of sand, gravel,

Layer between wetlands and cobbles in a clay matrix

anti mooring area

1.0 Source oI Materia In. The rubhlem,,und stone, riprap stone, and

bedding stone to he used Ii constriicting the breakwaters and in stabilizing

the periphery of the mooring area would be obtained from a commercial quarry.

The actual location of the quarry would be determined at the time of
cooilt ruc t Ion of the proJect. The. source ol construction materials for the

wate.r ronrrol structure an4 the ateel used for the mooring area walls would
be ,hetermined by the Contractor In conform.ince with Government specifications

for the materials. The material to be used in wetlands creation would be

obtained from the portion of the future mooring area which is currently

2



out'opl'd by mar-th or wet meadow. Tht, impermeable fill material at the

wvl aiid-moorlng area border, would be excavated material from the site of

the fotore mooring area. Fill material for grading the slopes surrounding

the water control structure will be obtained from material excavated for the

pI 1 Iway.

2. The Discharge and Discharge Sites.

2.1 Location, Bat hymetiry- and Methods of Discharge. The discharges into

wate~rs of the United States inclide the materials listed as (a) through (f)

in paragraph 1.5 above. For specific locations of each of these discharges,

refer to Plate I and the following which includes a description of the site

bathymetry, the discharpe methnd,, and also includes Introductory information
where appropriate.

a. Entrance Chanicli Breakwaters: Location and Bathymetry - These are
plaiined to he a pair of ihore-connected structures extending into Lake Erie
in arrowhead fashion, with the distance between them to be 150 feet at the

lakeward ends, and 800 1 'et At the shoreward ends. They would flank both the
proposed entrance channel to the harbor and the portion of the shore which

Includes the hydrologic connection between the marsh/swamp complex and Lake
Erie (the marsh creek). They wolild be constructed across the shallow lit-
toral zone of Lake Erie extending from the shore to a depth of 8 feet below
Low Water Datum (I.WD), which for Lake Erie is elevation 568.6 feet above mean
water level at Father Point, Quebec, International Great Lakes Datum (IGLD
1995). The existing substrates here are predominantly sand and shale
Irnprnent with small amounts of silt.

1)D1.hnr),e Method - The fatone used for construction of the navigation struc-

tures would be brought to the area on barges and be placed by water-based
cranes Into the waters of Lake Erie.

h. Entrance Channel Dredged Material: Location and Bathymetry - This
materil would consist of two component!;: sand and rock fragments. The

former is tht unconsolidated bottom material in the nearshore region which

thinly overlies bedrock. The latter is the bedrock which would need to be

loosened and romoved during excava! ion of an entrance channel with a bottom
depth of 9 feet below LWD. The wind would be placed on the shore in the lee
of the east breakwater, io aid in beach building.

Dinscharg., Method - The rm-k would ie placed at an upland site within the
park. Dredging and naid plamement. would be accomplished with a water-based

lamMihvll dredge. Bedrock would bt loosened with explosives.

C.. MoorIng Arv: 'erlpIhry Stthi lizatIon Structures: Location and
8mathyme! ry - C,rreu.f plann call for the weit side of the mooring area and the
northeant wall of the marina bordering the entrance channel to be of riprap
ntone' material, with a I on 3 slop(, and the north, south, and east sides of

th,. mooriig hasin to be vertical wells of diaphragm cell steel pile
c€.istrctlion. Thin romhinnt Ion and configuration of materials is tentative,

de-pend i g ,,polr the retults ot wave-action model tests currently being per-
formed by the Corps Waterwayf; Experiment Station. The objective of these
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tent n i to ensiure a harbor deqign wi th an acceptably low amount of internal
waive act lil), which ia related to the wave absorbing and reflecting properties
of the tidets of the mooring batiln. Riprapped side slopes woi~ld have a pitch
of one~ vertlei cl unit for each three horiz.ontal units (a 1 on 3 slope). The
ripraip stono mlope would have Lit' oe end in a depth of 8 feet below LWD
along the entrance chiannel and mooring (refuge) area and 6 feet below LWD
along thc Iinner channels. The crest of the west wall would be at an eleva-
titon of 8 itet. ahove I.WD and the cre-st of the northeast wall of the marina
bordering the ent rance chnnel would be at 6 feet above LWD. Six boat
launchling ramps are planned for the southwest corner of the mooring area.

DIscharyie Method - The riprap and bedding stone would be installed using a
luind-based criine and a backhoe. The verti-cal walls would be constructed out
of dlitphraym cell steel pile capped with a concrete walkway and would be
posititoned ast thle newly-excavated mooring area wall with a crane and a
banckhoe and would then he filled with gray; lly soil or concrete to hold it in
pinci..

d. Wetlauid Construction: Critroduction - As mitigation for wetlands
which would be losit by locating it part of thle boat harbor and entrance chan-
nel on a portion of the currently existing wetland area, a currently non-
wet land acreage, greater than that which would be lost, is planned to be
conve-rted to a wetland.

Locat ion and Hathymetry - The alto- which hns been chosen for this wetlands
crelt ion In n fairly deep pond known as thle west borrow pit, or Pond "A"
which wit" created in 1969 when material war, removed from this site to cover
the marilhland over which the parking lot was subsequently built. The west
borrow it was formerly an upland wooded aiea. It occupies approximately 5
acres wi th maxim;;m water depths (if 7.5 feet . There is a large knoll within
ajpproxitiat y I loot of thle suirface In the northwest quadrant of the pit.
Apparently, the combination of the steep sb.pe and exposed clay subsoil has
Iltedo tht- r,;te of development oJ vegetation along the pit perimeter. A
spas ne baind of cattal Iand siedge-; hasi color ized the lower section of the
at lope, andu youing wilIlow;, and grasses, occupy the uipper part. Two species of
win;1 Iy tiuline-rsed aquiat it plants, Sago Pondueed and Water-milfoil, sparsely
o( cupy the shal lower water;; of thle pond. (inly one long shallow channel con-
rl(-cts the we~t pit- to the marsh which Is located to the east of the pit. The
channel- runsi northeasit from a point just south of a finger-like peninsula on

he eaiii hunk. of thle pit . The ftill materil required to create wetland con-
(fit tofu; fit the west bor-row pit would he pliured In it to an elevation varying
from I) F eet to 8 feet above I.WD), ttin creat Ing an extensive area with hydro-
logic chirnc ten st I cn wt in; rang;' from being exposed to air at low water
leve-l;; to betig iiiihmerged durtig high levels and Including a central island
whichl wotilc i lw;;ys he expunod.

rNticioarge~ Method -Thle material would he trucked to a point due south of the
borrow itt ilong the; same' route whl oh was uised to transport material from the
Fit t. Ticis IA over an overgrown, untpaved roadway which is now a trail which
huirri;; Fi the fo resteid area ;;d Ic;'at to the pa rkInrg lot . Material would be
r riiripc~rt ed to the it by either trucks or pans and would be graded with a

hul]hl~iter to) design flimensilong. Tice pond would be dewatered to facilitate
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grading operat fons. The same techniquie wouill be used to enlarge the island
in) the east borrow pi t (Pond "B)

V. Wniter Control Structure: lot roduction - Changes in water level are
engentiAl to the maintenance of aqktatic vegetation. The water level fluc-
t~iat Ions in the marsh/swamp complex are the recult of three interacting
fiirces: (1) the flow rate of thle creek which drains the marsh/swamp watershed
Into Lake Erie, (2) the water level of Lake Erie, and (3) the transport and
(iejoflftifln of littoral drift material In thlt creek m~outh due to the wave
energy of the lake. Even on occasions when the creek mouth is somewhat open,
the water level in thle marsh/swamp complex is higher than that of the lake
hecauge the sand beach whirh partly blockfe the creek mouth functions as a
low-tietd dtim allowing only a smnall flow tilt-) the lake. With the proposed
halrbor entrance breakwaters In place, the wave energy at the creek mouth will
he drant ivnlly reduced, and littoral drift will no longer be available to
influence water levels In the marsh/swamp complex as radically as it does at
present . ThUH, Without the proposed water level control structure, the proj-
ect would result In .9 murh loss rceutricted flow of creek water into the lake
with a general lowering of water l('vel and conditions less favorable to main-
t4onance of the wetland environment, which currently exists.

Location and Rathymct ry - The proposed wator cor trol structure Is essentially
n small dam to be locatod at the rreek mouth, witich is roughly 6 feet wide
at the place where water flows over the beach sand and gravel, and at a depth
whi ch varies from neverail inchei; to several feet . The control structure
would consist of ai 95-foot long concrete spillway, 8 feet wide with a pair of
vertical slots formed by steel 1l-piles into which wooden planks (stoplogs)
woutld fit. The planks, situated broadside to the direction of water flow,
would obstruct witer to thle (desired elevation. The regulation of water
le-vel, to within S-inch [ncrements, would be accomplished by varying the
rninber of stoplngs in place. The water control structure also includes a
ste'el sheet pile wall approximately 29 feet in length, situated broadside to
the direction of water flow, to pre-vent water sepage through the water
coot rol i at mctnre.

Dfiicharge Method - Construction of the spillway would be performed by pouring
concri-te onto the prepared cite frim a truck which would be driven onto the
Rite over the uppe r portion o)I the beach. A piledriver would be used to
d r ive the steel il-p1lien aoid thle shoet Steel ito place.

lot ro ii ion - Te watedry level - Bnetwetn lindan ;eanwud foreqntl Are
Iii-imperme -be waonr ler Bntetweelnd I ;rnd anud Moriqn l Area

higher than that in the mooring or .1. The watic levels in the wetlands would
ho- IntentionAlly maintined at between I and 6 feet above LWD while the
moorin hopv ,lIwater levels wmild he thle same aS 'ake levels. Consequent ly, in
heilne of special coost ruct toll feat aresF, w;.ter would frequeontly flow

direct-ly from the wetlands into the mooring are'i through the riprap sideslope
of the wepit wall of thet mooring arra. To prevent this undesired water flow,
tie wes(t Wall of the mooring basin would need t, he rendered impermeable. To
a -compli h tin, ~i trench ext codfIn)' down to 2 feet below the underl ying till
lnyer wonull be dug nnd filled with glacial till obtained from excavation of
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the mooring area. Till is unsorted or unstratified drift material, here com-

posed of sand, gravel, cobbles and boulders in a clay matrix. Due to the

presence of clay, the till is relatively impermeable.

Location and Bathymetry - The material would be placed along the west border

of the proposed mooring area directly west of the area designated to be

ocrupl,,d by the riprap FIdeslope. It would occupy areas that are now

ocrupled by a wooded old field, shallow marsh, deep marsh, and mowed grass.

The trench would extend from the water control structure to the southwest

corner of the marina, a distance of roughly 1,170 feet. It would very

closely border or would cut through one or both of two deep wet areas, the

east borrow pit (Pond "B") and a dic-rete section of shallow and deep marsh

combined. The latter is a densely vegetated waist-deep pond-like area

sltuated northeast of Pond "B" and separated from it by a 50-foot wide ele-

vwted ridge.

Discharge Method - Depending upon the water level and substrate stability at

time of construction, material ,l.icement may require dewatering the discrete

pond -like marsh area or conttruct on could be performed during a time of low

water and frozen ground. The trench would be excavated, and till material

would be placed, using a back ho and bulldozer.

2.2 Timing of Discharge. Cnnl;tructior is currently scheduled to begin

in March of 19H4 and would be completed by September the following year.

Appropriate agencies with knowledge and authority regarding fish and wildlife

movements in the area would be consulted t4 aid in scheduling activities so

as to minimize impacts on fish spawning am migration.

2.3 Lifetime of Discharge Sites. Pla~ement of entrance channel

breakwaters, [nitil channel dr-edgIng, inst allation of mooring area periphery
stabilIzation structures and the Imper-meable material in the west wall,

wet lnd creation in the west borr, w pit, i! land enlargement in the east

borrow pi , and placement of the cnrrete iod steel which would comprise the

water nent rol at ructore would a l I he one-time occurrences and uses of these

discharj,e mite" would thiu4 occur oiily during construction of the project.
Periodic malnte nance dre-dgIng ot the harbor entrance may be necessary at

lot .rv,, ii of hetwe-en 1i on! 20 v.-r! . Th., Section 404 Evaluation is not

Intc.dfd to apply to such mdlIllt .i l - dredging because during the long time

!p pa b,tw,.--n now and then the chemical and physical characteristics of the
sed isento may change. Independfnt testing and discharge site selection will

tier.tor he required at such time that maintenance dredging Is proposed.

1. ihvsical Effects.

3.1 Effecto on Wetlands.

11. ntrinco Channel Breakwtera - The pair of shore-connected break-

wit .r,4 planned to he ituate-d on the west .nd east sides of the harbor
ea, trni, hanne-] would also flai, the hydr,,loglc connection between the

m1rh/,iwnp complex and Lake Fri. This configuration could potentially

threat,.n the lntcgrity of the w.r .inda by disrupting the coastal processes

whimh atfect litttral transport In the vicinity of the wetlands outlet.



(For thi s reason it water leVer 1 COn. ro I !it ructure has been incorporated into
the p ro Ioc r pl an.-) A descripjtiton ot thi[a process follows:

Tio n oi Frie shorel ioe Ifri t hre vi c I it y of' the State park is composed of
U )111onI dt iimater 1.1 , pr tmri 1y sanrd wi th some gravel and cobblestones.

The prova i fg winds, whic ci re slgnlifcant In Influencing coastal processes,
it1)1 ojrni c Ii tire shore from tire northrwesit arid the prevailing wave action is also
fron that dirfection. When waives reich the shallo einna hrte
brte.k :lit(] energy is imported onto the shore. The result of this energy
t rairri er Is it net move~ment of sediments alonlg the shore in the direction
oppoaf tv to that from which the waves approach the shore. Sediment is
deponfted, forming a beach across the wetlands outlet. The formation of this
beacir at the mouth of the drainage outlet. of the mrarsh/swamp complex is a
natural process which Is vital L.i the wetlands ecosystem there. The beach is
alterrrately built Uip and hroken down as the variable opposing forces of
alongsirore sediment trAlnport Aod lAkeward water flow out of the wetlands
Interact. Thle existence of' a bench serves to elevate the profile of the
wet lnd creek otlet and redoce the flow of water through there, which
results in frequent high water levels In the marsh/swamp complex. These
variable, frequently high, water levels essential to the ecological integrity
of thle marnh/9wamp complex art, thus dependent Ultimately upon wave-induced
a longirore, aediment t rauirijort processes.

Withi the- proposed brviikwritvr In place, Alongshore sand transport in the
emncloserd area would essentially ceiese because of a reduction in wave action
and severance from tihe. adjacont sihorellne which is the source of beach
material. Accordingly, a muich narrower beach would exist at the mouth of the
wetlands dralinage outlet, and tire wetland water level would not experience
the extreme highs above the lake water level that it does under existing
Conidlti. The wetland would soon decrease in size as vegetational suc-
cension toward terrestrial plant communities would occur in the absence of
fre*qurent high water levels. Findirlqs of a recently completed survey of the
hiologilcal resources of tire study itrea, which included an examination of
waiter levels, tindicAte that at frequtently varied water level between roughly
+-3 and 4-6 LWDI) s a naturial occurrer ,e during high lake levels in the wetlands

and I.; ne'r-in!;ary for inafit eriruce of the area as a wetland ecosystem. To
mat ritatri these water levels, and thiin to prevent the occurrence of the above-
Rtatod potontfil negative uf-let" of thne harbor entrance breakwaters, a water
c~ont rol It ructrire (ne "1.1 v, below) is planned. An additional benefit of
the water cont rol st rnietore toi that a high water level can be maintained in
the wet iniri ciur in pg eriodsi of low take level.

h. Ent riine Channel Dre dged MiiterfAl - Placement of the sand component
aund t Ii. rock comurrnori d thon errtriiince hatincl d redged material on the
niiho rtu' Iire ind at *in rip I and t r c , rt-ipec tivel,' would not, affect wetlands.

1 . Moorring Aria. Pri 11),-r y ';rat [il '.t.on Strrlctkires - The riprap stone

:irr11 uiiapirig rell !ftc 1ii 1 Ic wtr ci would stabilize tie sideslopeq of the
muir fring area woo 1( have nro ef fee r onr wet. lands.

d . Wet I aird Coriit nil t tori - To ( ulmpefnAt (, for thle di rect destructiton of
2 .2 rlr' ret, of naltIrai I I y oinn rt rj, irgw( t I arids , a mi tigatiton scheme which inc ludes
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tio rorivors on of 5 aceres into0 w't lands is proposed. The wet land creatior,
ari, knrownr its Pond "A" or the west borrow pit, is a steep-sloped, fairly
deep, many-miade pond which Is fairly sparsely vegetated. It is the proposed
tit for the discharge of 31,000u cubic yards of fill material for the purpose

of raising the suibstrate elevation to A variable contour between 0 and 8 feet
Above' i.WI. This shcutld result In the colonization of the site by wetland

plat sec ea ecase the aoll int which the plants are to be rooted would be
par( ly !irrhnrrged aind partly wetC-emergent within the water level regime

atta!inahle through uise of tire proposied water control structure.

e. Wter Control Structure - Because of the disruption of shoreline wave
dynnmlcir within the area bounded by the entrance channel breakwaters, a water
cont rol at ruret rce would be neceocac.-iy to perform the function presently
cirrr ed out by the. beach whicih forms acruaq; the marsh/swamp complex drainage
ouitlet, I.e. ransing the profile of the Outlet and impeding water flow so
that there are frequent iii h war er levelq In the wetlands. The water control
a;triiltijre woild he eRsent Ia!ly it small darn which would facilitate control of
tire warter level in the marflh/swamip wate-rshe-d to within 8-inch increments (as
experienced tit tire out let) by merins of removable stoplogs across a concrete
ripiIlwiry. The oh jc ttivi of- thle water cont rol st ruc ture would be to maintain
Irydrologi t- cond itt tonii necessatry for furtherance of the wetlands ecosystem.
Periodico flictiiat tons should he induced because both high (submerged
nrrhrt rate anod vegetat ion) and low (exposed substrate) water levels are
deilrible for ferti le wetland m.rlrtenance- Some of the benefits of high
water levels include provision of the habitat required for wetland plant
spec lea, ftih anti waterfowl , and the preventon of succession to a
terrest rial habiitirt by excluding dry-site plant species. Occasional l.ow
wit er levels aret' neftrl in that they stimul ate productivity by oxidizing
unrdecomnposed plant matter Into useable form and allow for seed germination
and Algo provide feeding habitat for shorebirds.

f. Imperineable Till Boundary Layer - The placement of till material to
pf'vi'rt seepage of water from tire wetlands Into the mooring area would at

I r'aat rer'irire thre Initial de!;trirct ion of .15 acre of wetlands which would 6e
d1l't 1 rctd to al low Its placement . Additional deleterious wetland effects may
occrir dtiring conrra ict ltorirf the ImpermeAble layer. The trench would prob-
ably trtianiect the' went margi of tA fairly Individually distinct wetland area
Of P41111 low drid deeVp ma rab which coyRttrute.,; a wais t-deep pond roughly 150
I i'et loig anrrd I O0 feet wide, occirpi ed by marny plant species including predomi-
niant 1 y Citt tillI, Pickerel-weed, Spat terdcock, Swamp Loosestrife, Water
S;milrwitd 'I i*rrhirwort , arnd tevcral q pec lea of lDrrckweed . Because the terrain
I-a very wo't trnd riporigy, the plac''mr'rt of Impermeable material here would
rep.o f riel 4- r r t hti t t he pond be deiwar tevred , or t ha t const ruc t ion equi pment be
ripor :titv t irrrig, periodsi of 1(1w wi-tter aind frozen ground. PA ther of these

a I I v rirti ( I vr' woo lii hi' verry di'st riireC Ivo, to th is rat her uini que and diverse per-
t r. of the we!r lanrd, hut wotild carrt'i lit tle o ,calI1 comparative impact

hitu iijtt' thei. remitr itiirg iri jor it y (of thisa pl ai commurnit y would subsequentl1y he
fr'rt roy. d by tire (11 rr'ct occupir too of thre iI e by the mooring Area. After It
Irt ht posit Ion, thc Impermt-rbie t Ill layer wotild function to help maintain
t lic wit t.r I evo-lit rieodrd to pe rpori a te wet]ind environmental cond it ionp.
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3.2 Effects on the Water Coltmn. Water column t. i 4-e those asso-

ciateI with a reduction in light iransmission and L i . ;.lues and any
predictable direct destruction eftects on planktonic or aeatonic populations.

a. Entrance Channel Breakwatrs - Construction of the navigation struc-
tureR will create slight amotnts of turbidity, but as this activity will
occur in the relatively unproductive lake littoral zone, physical effects on
plankton and fish should he mtrinml.

b. Entrance Channel Dredged Material - The material which would be
place! on the shore for the purpoie of fortifying the bathing beach would
slowly be distributed over a wide length of shore by wave action. This
would not result in any more turltdity than would ordinarily exist in the
area because the shoreline at the, park, under existing conditions, is com-
posed of unconsolidated material. Aesthetics may improve as a slightly wider
sand beach in the vicinity of the east breakwater would result.

c. Mooring Area Periphery Stabilization Structures - Construction of the
riprap and diaphragm cell pile utdeslopes of the mooring area would occur
withint a dry, newly excavated cavity in the land, to be later filled with
water when the entrance channel is opened. Therefore, there will be no water
columit effects by construction of this project component.

d. Wetland Construction - Pl.icement of clean fill material into the
borrow pits would change the physical environmental conditions there. This
.ffect would be greater in the wes.t borrow pit because of the greater amounts
of fill proposed there, as oppone,! to the east pit where enlargement of an
island to favor use by waterfowl is proposed. The west pit would be roughly
three-fourths filled with material, with a resulting reduction in water level
from a fairly uniform 7.5 feet to achieve a variable 7.5 to 0 foot depth,
with a central island; intermediate depths would predominate.

The fish population in the marsh,'swamp complex was inventoried in 1979 as
part of the biological studies conducted by the U. S. Fish and Wildlife
Service for the project study, whorein 13 species were found to inhabit the
complex. The community was found ta be typical of areas that are often More
pond-like than free-flowing, and include Gizzard shad, Golden and Emerald
Shiners, Bullhead, Carp, and five. .pecies in the sunfish family. Nearly all
of the fish taken in the wetr bo--'. pit were sunfish, primarily Bluegill and
Pumpkinseed, which were noted to Se abundant. It was noted in the study that
the low water levels experienced %.ten the marsh mouth was open may place a
rejor stress on the fish communi-v and the borrow pits may provide refuge
becanse the depth of the connecttn. channels limit the degree to which the
pits can he drained. The placemn: of fill material for wetlands creation
will limit the availability of a eepwater refuge for fish during low water;

under the proposed plan there wo2..: be 2 acres of aquatic habitat with depths
below the +3 feet above LWD conr..ur (lowest water level attainable with use
of proposed water control struct.:re) compared with 5 acres under existing
conditions in the west borrow pt:.

Plact.ment of fill material in rt- '. orrow pits would greatly increase tur-
bidity there. The bottom aedime.r in these ponds is a very fine clay
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material which, having been undisturhed for 11 years, has begun to become

more- stabilized due to the deposition of a thin fragile overlying mat of
organic material composed primarily of loosely intertwined algal filaments.

This overlying mat limits the resuspension of the clay substrate during mild

disturbance. The operation of construction equipment in these ponds would

disrupt the bottom, including this thin organic layer, and would result in

long-terin increases in turbidity. This effect may be more pronounced in the

east pit than the west pit because the entire bottom of the west pit will be

overlain with material which may have less of a tendency to become suspended

than does the existing clay substrate.

The placement of fill material in the borrow pits would require that they be

dewntered temporarily. Fish and any other wholly aquatic animals present
would perish unlens they were, netted and transported to a watery milieu.

e. Water Control Struictuire - The placement of the water control struc-
ture would aesthetically degrade the water column by placing a 8-foot wide,
55-foot long barrier of concrete, steel, and wood in a channel which is
wholly natural under existing conditions.

3.3 Effects on Benthos. Existing bottom-dwelling or attached organisms
will he covered, and new habitat provided, in several of the plan components.

A. Entrance Channel Breakwa|ters - Construction of the navigation struc-
t,,res will result in the covcriig of about 2.7 acres of sandy lakeshore
benthos habitat and resultant loss of benthos in these areas. The underwater ti
surfaces of the rubblemound struictures will provide significant new habitat
for a different assemblage of Lenthos species. The total area of rubblemound
struaitures, below [MD, available for colonization is about 1.6 acres,

althou|gh considerably more habitat will be available in the interstices of
the rubblemound structures. The existing population of macrobenthos along
the open Lak,. Erie shoreline is rather low in numbers. Compared to what is
lost by covering the sand and flat rock substrate, the habitat provided on
the rthblumound structures should increase the diversity and population size

of macrobenthos.

b. Entrance Channel rredged Material - Dredged material placed onshore
at beach nourishment material would disperse and cover existing benthos in a
small area. Because the aren, alfected would be very slight in comparison to
the. available area of similar habitat and there is sparse development of
henih o , In nenrshore sites ti exposed areas, the effect on benthic com-
muit ii. would be negligible.

c. Mooring: Area Periphery Stabilization Structures - The riprap stone
material of the west mooring area and the northeast wall bordering the
entron, areau would provide- at least .22 acre of colonizable benthic habitat;
tle actuail avallable nrei would be greater because of intersticial space
prEs.nra!

d. Wetland Construction - The substrate of the borrow pits is a very
fine- particle hiorganic naterial with a thin overlying organic layer which
nupiort" populations of pulmonale snails (genera Physa and Lymnaea) and
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insect larvae (orders Dipter and Odonata). All of the existing benthos
would perish due to dewaterinr to facilitate placement of fill. This would

be a temporary effect as reestablishment of benthic life forms would even-
tually take place. Ultimately, the divrsity and density of benthic life in
the west borrow pit may be gr.ater under post-project conditions because the
subitrate would be more illuminated (heilce more microscopic plant life to
form part of a food chain bast-) and would be more organic (hence increased
amounts of partly decayed plant and animal matter to support organisms with
scavenger roles). Except for a slight reduction in available area, benthos
in the east borrow pit would ,ltimately be little affected, but there would
be a length of time, perhaps "everal years, during which increased turbidity
levels and the ungtabilized state of th bottom material may limit the extent
of benthos development.

e. Water Control Structure - 1he witer control structure would not have
an effrect on benthic conmnintttes.

f. Placement of impermeable fill would have little effect on benthic
life forms other than the posibl destruction through dewatering of the
organisms in the indtvidlually distinct pond-like marsh which would be tran-
secteI by the trench. Remaining wetland acres which would be transected are
shallow, frequently exposed sites with sparse development of benthos.

3.4 Physical Changes. These changes, primarily in elevation, substrate,
and sesthetics, are det;tiled abovc! as an integral part of the descriptions of
efferts upon Wetlands, Water Coluan, and Benthos (3.1, 3.2, 3.3).

4. B(ological-Chemical Interactive Effects.

4.1 Exclusion Criteria Detersinations. The various approaches for
testing the chemtcal-biological iteractive effects of the discharge of
dredged and fill materials are outlined in 40 CFR 230.4-1(b)(2) and (3).
Dredged or fill materials may be excluded from further biological and chemi-
cal testing if any of the "exclusion criteria" as defined in 40 CFR
230.4-1(b)(l)(1), ,it). or (iti) are met. Briefly summarized, these exclu-
sion criteria are: (i) that the dredged material is predominately sand,
gravel, or any other naturally occurring sedimentary material with particle
sizes larger than silt, usoally found in high energy environments; (it) that
the material is suitable and being used for beach nourishment; and (iii) that
the material proposed for discharge is primarily the same as at the proposed
dis.harge site. The latter criterion also requires that the dredged material
i sufficiently removed from sources of pollution to provide reasonable
assurances that the material is not pol]uted from such sources, and that ad.-
quate disposal methods provide reasonable assurances that the discharged
material will not be moved, by currents or otherwise, in a manner that is
damaging to the environment outside the disposal area.

4.2 For the proposed Gneva-on-the-Lake project, the navigation
slructurt-, consisting of the harbor entrance channel breakwaters, the water
cootrol structure, and the mooring area stabilization structures will be
constructed of heavy stone, steel, or cement. Such material is basically
Inert and meets the exriu qon criteria defined in 40 CFR 230.4-1(b)(l)(i).
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4.1 The idredged material from the harbor entrance channel would be sand
and ntone obtained from the nearshore high-energy environment. Thus, it

meets the *excluston criteria defined in 40 CFR 230.4-1(b)(1)(i) and, if it is

used for beach nourishment material, it also meets the criteria defined in

40 CFR 230.4-l(b)(1)(iL).

4.4 The material to be placed in the borrow pits to create wetland

environmental conditions would be a variable-textured organic soil with many

plant partH overlaying a more clayey bottom layer of material which would be

placed first. Both of these substrates would be excavated from the future

moorting area. They are different from the receiving area. The borrow pits

have clayey, fine-particled, mineral soil bottoms. Therefore, this fill

materlal does not meet any of the explicitly stated critera for exclusion
from btolngical-chemic:al interactive testing in 40 CFR 230.4(b)(1)(i) through

(iti). Because of the nature of the use of this material, to intentionally
markedly alter the natoare of the habitat of the receiving waters, and because

it in not and never has been the site of the disposal or discharge of any

known contaminants, there Ia no biological or chemical testing that would be
appropriate to apply to the material. Therefore, contingent upon the
approvitl of the Regional Administrator of the Environmental Protection
Agency, It has been determined that no further chemical-biological testing of

material to he discharged into waters of tile United States will be performed

in connection with the proposed project.

4.5 The Impermeable till nterial to Ile placed above the existing till
along tlt length of the west border to the mooring area is primarily the same
its the existing till, and therefore it meels the exclusion criterion defined

In 40 CFR 230.4-1(h)(1)(iii).

5. SIte Comparisons.

5.1 An previously discussed, the physical and biological nature of the
sitfen for placement of dredged or fill mat(.rial would undergo changes,
varying from slight to severe, depending upon the plan component.

6. Water Quality_ Considerations.

6.1 As the materl.il to be used in constructing the navigation
str-actIireN, mooring ar,.a NideNlopen, the impermeable border, the water
'o(itrol structure, and the entrance channel dredged material meet the exclu-
sion criteria, no further water quality tenting of the material will be
condc't pd. The excavated material planned to be used in constructing the
laild 4ind wetlands will be confined to the borrow pits, and because its ori-
hi, Is a site free from known contaminants, it will not be subject to further

t est Ing.

7. Selec tIn, of Discharge Sites.

7.1 The criteria to he ,ied In determining the selection of disposal

"ItN for dredged and fill materilas to be placed in the waters of the United
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Stities are defined in 40 CFR 230.5. The various criteria and their rela-
t lonnhipa to the proposed project for Geneva-on-the-Lake are discussed in the
following paragraphs.

7.2 Need for the Activity. The need for the construction of a small-
boat harbor and harbor-of-refuge at Geneva-on-the-Lake, thereby creating a
need for placement of fill material to facilitate navigation, stabilize the
mooring area, and mitigate damages to the wetlands ecosystem, has been
determined during the course of the Geneva-on-the-Lake study.

7.3 Alternative Sites. The Reformulation Phase I General Design
Memorandum study, currently underway, has investigated a number of sites
within Geneva State Park and the selected harbor configuration is the only
arrangement which is feasible in view of the relevant planning objectives of
the study, which are: (a) a cost-effective small-boat harbor, (b) minimal
disruption of existing park facilities, and (c) minimal destruction of signi-
ficant natural environment features. The discharge sites addressed herein
are attributable to the specified harbor location.

7.4 Objectives in Discharge Determination. The general objectives in
designating a discharge site for dredged or fill materials are defined in
40 CFR 230.5(a)(1) to (8). These objectives, sumarized, state that
discharge activities should avoid: (1) significant disruptions to the
chemical, physical, and biological integrity of the aquatic ecosystem;
(2) significant disruptions to the food chain; (3) significant disruptions to
the movement of fauna into and out of breeding, feeding, and nursery areas;
(4) destruction of wetlands; (5) disruption of areas that serve to contain
floodwaters; (6) significant impacts on turbidity; (7) severely affecting
aesthetic, recreational, and economic values; and (8) avoid degradation of
water quality as specified in 40 CFR 230.4, and 40 CFR 230.5(c) and (d).

7.5 The results of the alternative harbor siting and associated
discharge and disposal site studies being carried out in the Reformulation
Phase I General Design Memorandum study, and reported in this preliminary
Section 404 Evaluation for the study, have indicated that the proposed
discharges of material meet many of the objectives discussed above. Some
destructive effects, i.e. destruction of the existing sunfish fishery in the
west borrow pit and the aesthetic affront of a water control structure to be
placed in a site which is currently a shaded, naturally contoured, dynamic,
nearshore creek mouth will occur. However, these are trade-offs which will
be compensated for by a desirable recreational boating resource and the bene-
fits of a wetlands ecosystem in place of the west borrow pit, the existence
of which will in turn necessitate the water control structure at the outlet
of the mnrsh/swamp complex.

7.6 Impacts on Water Uses. No discharge of materials associated with
this project would take place in the proxiitty of municipal water intakes.

7.7 Impacts on Shellfish Beds. Not applicable.

7.8 Impacts on Fisheries. Guidance contained in 40 CFR 230.5(b)(3)
states that significant disruptions of fish spawnings and nursery areas
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should he aivoided. To an extent, this would be accomplished through con-
sitation with local authorities on fish resources to schedule activities in
a way which minimizes these types of impacts. Inevitable disturbance of fish

spawning and nursery areas will occur as the two borrow pits, the site of

potentially significant sunfish populations, are dewatered to facilitate
placements of material there. The west borrow pit will be altered from a
pond (environment to a marshy one with a deepwater periphery, with the con-
e,,,ient loss of a currently utilized warmwater fishery there. The nature of
the flnheries will thus be changed to a more typically marsh-like one where,
in addition to the sunfish (which are especially abundant in ponds but which
are found sparsely in the marsh also) would include Grass Pickerel, Carp, and
several species of Minnows. The breakwaters may provide spawning sites for
Yellow Perch and White Sucker.

7.9 Impacts on Wildlife. No significant negative impacts on wildlife
would occur from the proposed dlscharge activities. Ultimately, the wetlands
which would be created on the west borrow pit and the island enlargement in

the east pit are intended to enhatncc wildlife habitat.

7.10 _Impacts on Recreation Activities. Existing recreation activities
would he negligibly affected by the discharge of materials associated with
tle proposed project.

7.11 Imtacts on Threatened a4ndEndangered Species. There is no indica-
tion that the discharges would h;ive effect on threatened or endangered spe-
cien or their habitats as defined in the Endangered Species Act.
Coordination with the U.S. Fish and Wildlife Service is being carried out to
ensure that the proposed action would have no such effects.

7.12 Effects on Wetlands. The propoecd discharges would result in the
conversion of roughly 5 acres or open pond to vegetated wetlands to compen-
sate for the destruction of 2.2 acres of existing wetlands for the mooring
area. While the accuracy of a qualitative comparison of the wetland area
which wnoud be created versus th;it which would be destroyed is limited by
inherent orir-rtainty of tbe eyacL nature of the wetlands which would be
created, there is a fairly high probability that the species composition of
the plant community inhabiting the created wetland would be similar to that
of the existing wetlands. This Is because the top layer of fill material in
the borrow pits would be obtained from currently existing wetlands and would
thus contain an abundance of viablh seeds and bud-bearing plant parts of
dotfrble wetland species. There Is a potential, however, that the created
wet!lands may be comparatively short-lived because their location would be in
a region of very calm water where sediment deposition and organic material
accuimilation would likely occur it a rapid rate, resulting in quick vegeta--
tional succession to a terrestrial plant community. To prevent this from
occorriiog, the mitigation plan includes a provision to remove this sediment
1,d organic material accumulationi, as required.

7.11 Size of DischIarge S/_tesi. The size of the navigation structures
cove.rinag pprox lltely 2.7 acres, Iq the mi imum necessary to provide a safe
,,ntrinc channel to the proposed lb)at harbor. The mooring area of slightly
over V) acres is the size which Is required to provide a refuge space and
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360 mooring spaces needed in the area. The wetlands area of roughly 5 acres
whig-h wotild be created Is the amount needed to provide compensation for loss
or other high quality wetlands. The size of the water control structure is
determined by the rate of water flow in the marsh/swamp watershed which it

would regulate.

7.14 Considerations to Minimize Harmful Effects. All appropriate con-
sideratIons to minimize the harmful effects of the disposal of dredged or
fill materials as defined in 40 CFR 230.5(c)(1--7) associated with the
Ge.n.vi-on-the-Lake project have bee considered in specifying the proposed
disposal sites. These considerations, as summarized, include
40 CFR 230.5(c)(1) water quality criteria; (2) alternatives to open-water
disposal; (3) physical characteristics of alternative disposal sites;
(4) oceun dumping; (5) covering contaminated material with clean material;
(6) minimize runoff from confined areas on the aquatic environment; and

(7) coordination of potential monitoring activities with EPA.

9. Use of Materials from a Land Source and Mixing Zone Determinations.

8.1 Regulation 40 CFR 230.5(d) prohibiti the discharge of fill materials
from a land source when then materials are contaminated. The only land
source material to 6o discharged In the Geneva-on-the-Lake project are
rubblemound stone and mooring area excavated material which are believed to
be free of anthropogenic contaminants.

8.2 Mixing zone determinntions are not applicable in the case of the
Genev-on-th,-Lake project as all discharges of dredged or fill materials
would he of a confined nature or would be into receiving waters characterized
by unconsolidated sediments and active water movement.

9. Conclusions and Determinations.

9.1 1 hav reviewed the docum,.nts pertinent to the construction of a
nmall-bont harhor at Genevn-on-the--Lake, and have concluded that:

a. An ecological evaluation hi been performed following the evaluation
guldaica contained in 40 CFR 210.4, in conjunction with the evaluation con-
slder.ations in 40 CFR 230.5 (40 CFR 230.3(d)).

b. Appropriate meaniures have been identified and incorporated into the
propo-.4d plan to minimize adverse effects on the aquatic environment as a

r,:sailt of the discharge (40 CFR 23().3(d)(1)).

r. Consideration has been 1giv,'n to the need for the proposed activity,
the avallability of alternative sites and methods of disposal that are less
damnging to the environment, and stuch water quality standards as are
appropriate and applicable by law (40 CFR 230.5).

d. .ome wetlands would he destroyed by construction of the project which
wouIld be rompensated for by creation of a greater acreage of wetlands at the
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currvotly non-wetland site. Secondary dev,:lopment of boating-related facili-
tIe. In w.tlnnd areas would be controlled by the use of regulatory controls
for 1i,. protection of wetlands.

10. F.nd!ngs.

10.1 1 find that the discharge of,

a. Entrance Channel Breakwaters - L6,000 tons of rubblemound armor
stone

5,200 tons of bedding stone
2,400 tons of underlayer stone

b. Entrance channel dredged - 4,000 cubic yards of sand and rock
material fragments.

C. Mooring are periphery - 4,250 cubic yards (8,500 square
stabilization material yards) of riprap material

40,500 square feet of diaphragm
cell steel pile in-place

d. Wetland Construction - 31,000 cubic yards of unpolluted

excavated material

.. Water control structure - 30 cubic yards of concrete
332 square feet of sheet steel
500 cubic yards excavated for

spillway

f. Impermeable Boundary - 6,500 cubic yards of sand, gravel,
Layer Between Wetlandm and cobbles with a clay matrix
and Mooring Area

in Lake Erie, the proposed Hmall-hoaIt harbor, the existing wetlands and the
exiting excnvated ponds at Geneva-on-the-Lake, OH, have been specified
through application of Section 4(4(b)(1) of the Clean Water Act guidelines.

- -~ - ~ -- 6.CJOHNSONEi eer... ... [)--t-V - - Coonel, Corps of Engineers

District Engineer
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Geneva-on-the-Lake Small-Boat Harbor Study
Summary Minutes of 18 January 1979

Coordination Meeting of Corps and ODNR Personnel
Fountain Square, Building D, Columbus, OH

I. A meeting was held on 18 January 1979, in Columbus, OH, to review
the results of the studies conducted to date on the small-boat harbor
study and to come to a decision on what alternative harbor layouts
are acceptable to the State of Ohio. The names of those persons in
attendance are shown on the attached list. Chuck Gilbert opened the
meeting at approximately 1:00 p.m. by welcoming all meeting par-
ticipants and stated that the purpose of this meeting is to come to a
mutual agreement on which preliminary harbor alternatives, developed
by the Buffalo District, are acceptable to the State of Ohio. After
the designs of these selected alternatives are completed, we will
then hold a workshop meeting with ODNR, the U. S. Fish and Wildlife
Service, and the Corps to review the results. Chuck then stated that
for this meeting the Corps would first review the results of the
studies conducted to date and then open the meeting to a general
discussion of the alternatives.

2. Dick Aguglia reviewed the results of the seismic survey conducted
at Geneva State Park to establish the top-of-rock profile in the
area. Dick stated that the investigation confirmed the results of
the boring program completed for the survey report which indicated
that a trough exists in the bedrock that would allow a harbor to be
constructed with no rock excavation. This trough runs generally east
to west between Cowles Creek and the large pond in the wetland area
and passes through the northern half of the existing parking lot.
The seismic survey also indicated that a till layer overlays the
bedrock in the Cowles Creek area. Based on our experience at
Fairport Harbor, this till layer will be almost as costly to excavate
as rock. ODNR will be provided with a copy of the seismic report
when it is completed by the Corps.

3. John Lakatosh then reviewed the program currently in progress to
assess the value of the wetland area. The U. S. Fish and Wildlife
Service will conduct a four seasons survey on the Cowles Creek-
wetland area-Lake Erie complex for the Buffalo District. The objec-
tives of this study will be as follows:

a. to identify species composition, density, and distribution of
the flora and fauna in the area;

b. to identify and evaluate the habitats important for major
toxonomic groups; and
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C. to provide data and intormation that will allow assessment of
the impacts of any structural plans that may be considered.

Based on a recent covnversation with the Fish and Wildlife Service,
the preliminary data for the wetland area indicates that:

(I) the wetland area does not have a high productivity value for
fisheries;

(2) the wetland area has a high productivity value for
waterfowl; and

(3) the grassy areas bordering the wetland area have a high
value for movement of mammals.

In addition to the four-seasons survey, the Fish and Wildlife Service
will also collect water quality data on the wetland area (water
quality data is currently available for Cowles Creek.) John also
stated that the data will not be available for the Stage 2 report
that will be completed in May. The environmental assessment required
for this report will, therefore, be based on data that is currently
available. The data from the four-seasons survey will be available,
however, for the Environmental Impact Statement.

4. Chuck Gilbert asked if the marsh area by the cabins at the west
end of the park (Wheeler Creek) could be considered as a possible
site for mitigation measures. Jim Swartzmiller replied that this
would be acceptable to ODNR. In that case, this marsh area will be
included in the data collection program being conducted by the U. S.
Fish and Wildlife Service.

5. Ralph Vanzant indicated that it may be inappropriate for the
U. S. Fish and Wildlife Service to both collect the required environ-
mental data and to assess the effects of any proposed harbor on the
fish and wildlife resources of the area. Chuck Gilbert suggested
that since ODNR is concerned about this, it would be a good idea to
hav, one of their staff biologists assist the U. S. Fish and Wildlife
Service in their data collection program.

6. Ron Guido then reviewed the results of the preliminary demand
analysts conducted by the Corps. This demand analysis did not
include the effect the proposed U. S. Steel Plant at Conneaut would
have if it was built. The fleet mix that was generated from the
demand analysis was based on our experience at Fairport Harbor. It
is skewed towards cruisers since Lake Erie is not a good sailing
area. Chuck Gilbert asked if this fleet mix appears reasonable.
Norv Hall replied that he would get back to Ron after he has an
opportunlty to review it in detail.
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7. Ron Guido then reviewed the methods the Corps will use to eval-
uate the benefits that will result from the project. Benefits from
permanent-based boats are derived from the small-boat formula which
is based on the depreciated value of the boat (for outboards this is
50 percent of the current purchase price.) Based on this formula, a
400-boat marina would provide about $200,000 average annual benefits
and would support a project with a first cost of approximately
$3,000,000 assuming a 50-year project life and 6-1/2 to seven percent
interest rate. The benefits that result from launching facilities
are calculated by converting it to an equivalent number of permanent-
based boats. Other benefits include harbor-of-refuge benefits and
pier fishing benefits. Ron will also investigate the possibility of
using area development benefits although this type of benefit has
been rejected in the past by Buffalo's Division Office (North
Central.)

8. Dick Aguglia then reviewed the general design considerations for
the preliminary harbor layouts cormulated by the Corps. Two types
of harbors were investigated:

a. a fair-weather harbor with day berthing for approximately 100

boats; and

b. an all-weather 400-boat marina.

With each alternative, the Corps tried to develop plans which would
comply with the restrictions of rock elevation, the wetland area, and
existing park facilities. These preliminary alternatives were for-
mulated to outline the total range of alternatives that the Corps
feels exist. Dick also reviewed the results of the Port Ontario
harbor-of-refuge project on Lake Ontario with which the Corps is
involved to illustrate the difference in cost between an offshore
facility and an inland facility. The offshore facility had an esti-
mated cost of $7,400,000 and the inland facility (of the same
capacity) had an estimated cost of $3,500,000. Thus, the offshore
facility would be approxiamtely twice as expensive to construct as
the inland facility. The difference in cost was due to the following
factors:

a. the increased size of the breakwaters required for the

offshore facility; and

b. the increased length of the breakwaters required for the

offshore facility.

Applying this factor of two to the estimated $3,200,000 cost of the
authorized project at Geneva (with a B/C ratio of 1.2), the offshore
facility has an estimated cost of $6,400,000 with a resultant B/C
ratio of 0.6. Thus, it appears that an offshore facility at Geneva
would not be economically feasible.
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9. Roe,,er IluhboL asked if the cost of mitigation is included in the
coc;t of the proecot. Chuck Cilbert replied that it is included in
tlc ,os;t of the project and is also Included in the developed B/C

rat lo. Therefore, tile cost-sharing arrangements for mitigation

m,a,;ures would be the same as for the other features of the project

(50 percent Federal and 50 percent non-Federal for the project at

Genevi ). Chuck also stated that if additional land is required, this

cost would be entirely non-Federal because the local sponsor is

required to supply all lands, easements, and rights-of-way.

10. Joan Pope then reviewed the results of the sounding program con-

dutred to establish the offshore contours at Geneva State Park.

There appears to be two areas where the eight-foot contour dips in

towards shore:

a. opposite Cowles Creek; and

b. opposite the drainage outlet into the lake for the wetlands.

In order to avoid extensive offshore rock excavation (after about the

four-foot contour, top of rock elevation is the same as the depth of

water) the harbor entrance must utilize one of these two areas.

Ii. Joan Pope briefly reviewed the eight alternative harbor layouts

formulated by the Corps and provided to ODNR prior to the meeting.

Joan then stated that one alternative that was considered by the

Corps, but subsequently rejected, was a rectangular-shaped harbor

entirely within the wetland area. The reason why it was rejected was

that we felt that storm-generated waves entering between the break-

waters would set up oscillations within the basin that could not be

control led.

12. A general discussion then took place. The main points discussed

were as follows:

a. Jim Swartzmiller and Norv Hall stated that the State needs a

harbor-of-refuge at Geneva State Park, therefore, Alternatives No. 5

and No. 6 (fair-weather harbors) should not be considered further.

Also, due, to their hlgh cost, Alternatives No. 7 and No. 8 (offshore

harbors) should not be considered further. Jim also stated that ODNR

dov!; not favor Alternatlve No. I (since it would isolate the

b;tlhwi,), but that the Corps should still consider it since this is

the, atterneative the U. S. Fish and Wildlife Service favors. A bridge

woul! he remi red to preserve access from the bathhouse to the

bathing ara!;. Jim then stated that Alternatives No. 3 and No. 4

appear ,o!.t fe-asible, but that they should go as far south in the

wetland area as rock will allow before utilizing the existing parking

lot.



b. Chuck Gilbert stated that the U. S. Fish and Wildlife
Service normally requires the sponsoring agency to submit a mitiga-

tion plan for their review. Since it will not be known what items
must be mitigated until the assessment of the area is completed, the
State does not want to formulate a mitigation plan at this time. At
the workshop meeting in March (see Item c), the State will take the
position that they are agreeable to mitigation and will formlulate a
plan after the area assessment is completed.

c. A workshop meetLing will be held in March with ODNR, the
U. S. Fish and Wildlife Service, and the Corps. At this time, the
Corps will present the refined designs for Alternatives No. 1, No. 2,
No. 3, and No. 4, cost estimates, and resultant benefit/cost ratios

for review.

d. Dick Aguglia asked if the Corps should consider a harbor
larger than 400 boats. Jim Swartzmiller replied that we should stay
with a 400-boat harbor at this iine. If a larger harbor is required
to increase the B/C ratio, it can be discussed at the March workshop

meeting.

13. Dick Aguglia then briefly summarized the decisions reached at
this meeting as follows:

a. The Corpa will refine Alternatives No. 1, No. 2, No. 3, and
No. 4. While refining Alternatives No. 3 and No. 4, the Corps will

go as far south in the wetland area as rock will allow before uti-

lizing the existing parking lot.

b. Alternatives No. 5, No. 6, No. 7, and No. 8 should not be
considered further.

c. Norv Hall will review the generated fleet mix and provide
Ron Guido with his comments.

d. There will be a workshop meeting with ODNR, the U. S. Fish
and Wildlife Service, and the Corps in March.

e. ODNR is agreeable to mitigation and will formulate a plan
after the area assessment is complete.

f. The size of the marina will remain at 400 boats at this
time.

14. Chuck Gilbert adjourned the meeting at 3:30 p.m.

I Attachment RIC ARD AGUGLIA .

Attendees Pro ject Manager



C nvi-o.-the-Lake Smatl-Iloat Harbor Study Coordination Meeting:
18 January 1979

Attendance

Name Organization

James Swartzmiller Chief Engineer, ODNR
Charles Gilbert Chief, Planning, Branch, COE
Ralph Vanzant ODNR
Fred Ilal II ODNR
Roger Hubbell ODNR
Norv Hail ODNR
Robert Lucas ODNR
Richard Aguglia Planning Branch, COE
John Lakatosh Environmental Section, COE
Joan Pope Coastal Section, COE
Ron Guldo Economic Section, COE



GENEVA -ON-THE-LAKE SMALL-BOAT HARBOR STUDY
SUMMARY MINUTES OF 29 MAY 1979

COORDINATION MEETING OF CORPS, USF&WL, AND ODNR PERSONNEL
GENEVA STATE PARK, GENEVA-ON-THE-LAKE, OHIO

1. A meeting was held on 29 May 1979 at Geneva State Park to review
the four alternative harbor plans developed by the Buffalo District
and to come to a decision on the future course of the study. The
names of those persons in attendance are shown on the attached list.
Don Liddell opened the meeting at approximately 1:30 p.m. by wel-
coming all meeting participants and introducing the Corps personnel
in attendance. Don then stated that the purpose of this meeting
was to review the four alternative harbor layouits prepared by the
Corps and to come to a decision on which harbor alternative was
acceptable to both the U.S. Fish and Wildlife Service (USF&WL) and
the Ohio Department of Natural Resources (ODNR). He explained that
the alternatives that were developed take into consideration the
existing and future park facilities and the existing wetland area.
They run the spectrum from one alternative that preserves the wetland
area to one alternative that preserves the existing and future park
facilities. Don then stated that the alternatives should be con-
sidered as concepts that will have to be refined in later stages of
the study if a decision can be reached on which harbor alternative is
acceptable to both agencies. Don stressed the need for a mutually
acceptable alternative since the Corps probably would not recommend
construction of an alternative unless it was supported by both
agencies.

2. Dick Aguglia stated that the rock profile in the area was also
considered in developing these alternatives. The harbor alternatives
were located to minimize rock excavation.

3. Dick Aguglia then briefly reviewed the four harbor alternatives.
The main points discussed were as follows:

a. Alternative No. I (Cowles Creek Alternative) - Alternative
No. I consists of a br, akwater-protected entrance channel and an
interior channel leading to a mooring area at the mouth of Cowles
Creek for 100 boats and a mooring area in the parking lot area for
300 boats. The alternative also includes a sediment trap in Cowles
Creek to prevent the sediment carried by Cowles Creek from entering
the mooring area and the navigation channel. Besides disrupting a
major portion of the parkiag lot, this alternative would also require
the relocation of the existing foot bridge crossing Cowles Creek.
The cost for removing this bridge would be a cost-shared item.
However, the cost for replacing the bridge would be a non-Federal
cost, although It is included in the benefit/cost ratio (b/c ratio).
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In .IId In, ,.. to the mirrow:.,s ind )rfcritat fun of the offshore
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harbor, the cost ol the parking lot which Is removed, and the depre-

ciated vatlue of th- hathhi,,.,- die to r.'dued acceS,), w.th a b/c
rat it, of 1.16 (the h/" ritio Iho. hit Incilode the henefits for break-

wito r ti,;hfng or a ci,;t tor mil igat Ion of adverse environmental
inp1. t ). T 'w t I Iqii.I.tt inp co I % (moor Ing ar ea, launch ing razmps,

Anli likti c rtvice f.. i I fIt I ,) are rughly Vt i"a.red at $4,20c,,000.

C Fii . 1 F he't lnd I 'n d w'i..thter it 6a; .i;roj riate to dei r.ciatr

t 1,,, vIli, ot th'. l I lwkit0 do to red.d , od access since the bathhouse
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Possible suggestions include a tree buffer zone between the wetland
and the mooring areas and increasing the size of the ponds in the
wetland area and building small islands within these ponds. In addi-
tion, since the existing drainage outle" for the wetlands will be
affected, Buffalo District proposes to install an outlet control
structure. This structure can be set at one elevation, or several
outlet elevations can be incorporated to be used during different
times of the year. The costs of these possible mitigation features
have not been incltidpcd in the b/c ratio for this or any other
alternative.

c. Alternative No. 3 (Wetland-Parking Lot Alternative) -

Alternative No. 3 consists of a breakwater-protected entrance channel
and an interior channel leading to a mooring area for 60 boats and a
mooring area for 340 boats. The alternative utilizes about one-
quarter of the wetland area and one--quarter of the parking lot. The
cost of this alternative is approximately $3 800,000, including
$404,000 for lands and damages, with a b/c ratio of 1.51 (the b/c
ratio does not include the benefits for breakwater fishing or costs
for mitigation). The self-liquidating costs are roughly estimated at
$4,100,000.

d. Alternative No. 4 (Wetland Alternative) - Alternative No. 4
conslqts of a breakwater-protected entrance channel and an interior
ch.i1,-1"1 lrallngl to a mI.... Ing area for 160 boats and a mooring area
for ?.(4 boits. The alt, i native utili.'es about half of the wetland
area while leaving the ..xisting parking lot intact. The cost of this
alt,irtrvit , t, .i;;,-r .i ,iely $3,100,0 , incltcIng 78,000 for lands
and damages, with a h/c ratio of 1.82 (the b/c ratio does not include
the benefits for bre.k-ater fishing or costs for mitigation). The

self-liquidating costs are roughly ostimated at $3,800,000.

4. Dick Aguglia then tiv\Iwed Fxectitive Order 11990 which prohibits
Federal participation in projects which destroy wetlands if a p'ac-

ti(:al .l ternat lve to %utch construct ion exists. In view of this
Executive Order, Buffalo District made a preliminary determination as
to whether or not each alternative was "practical." Based on this
interpretation, Buftalo District concluded that Alternatives No. 2
and No. 3 were practicAl alternatives. Buffalo District did not,
hnwever, feel that Alternative No. I was practical due to its major
Interruption to existing park facilities. Since it was considered

tNat pra:tLical alternat'ves to gonstruction in the wetland area
exists, it was also cuorluded that AlIernative No. 4 would not con-
form to Exectittve ()rder 11990 and therefore should be dropped from
further considpritln. Of the two practical alternatives, Buffalo
District prefers Alt tatrive No. 2 even tough it costs more because
it minimizes ti,, 'mpact on the wetlirlds and the existing park !acili-
t le.



5. Dick Aggi li then stated that for the remainder of the meeting we
would like to have a position from the USF&WL Service and ODNR in
order to come to an agreement on a preferred alternative. If we can-
not cotlie to an agrev.ment, then we should decide on what future coarse
the study should take.

6. Courad Fjetlaud asked why the alternatives were designed to hold
400 bnoats and why the entrance channel was eight feet deep and the
Interior channel and mooring areas were six feet deep. Dick Aguglia
replied that, ba.'ed on experience at other harbors, 400 boats were
the minimum needed to justify a project of this type. Also, ODNR has
stated that this is the size harbor they prefer, although we may
adjust it somewhat during later stages of the study. In regard to
the depths for the channels and mooring areas, they were selected
basod on the conditions at fimilar harbors designed by the Corps.
Workshopt, will be held with local boaters in the Summer of 1979 to
ascertain their desires; and needs and adjustments in depths, if
requirtd, will be made at that time.

7. Conrad further stated that he had two questions concerning the
pr.icticality of Alternative No. 1: (!) Would ODNR have to add more
parking, taicilities if Altternative No. 1 was constructed? and (2)
Siuc' Alternative No. I would create a beach in front of the bath-
hruse , where would O)NR like to have a beach?

8. Dick Agylii replI' d that, since a 400-boat marina would require
alpro .imaolIv 1, 1(1 i p.irki og ODpaes, I)NR would have to construct

adt ttifjil parlking far'ilities if Alternottve No. 1 was constructed
(Iliet exi-.ting .i .i r ty of th. parking lot is 1,200 cars).

9. Jim Swart/millr a ,,d if a beach could be constructed in front
of the hathhouse with Alternatives No. 2, 3, and 4 by building a
pro in field? .Joan Pope repl i,,d that probably a breakwater plan would
w(,rk ho.tto.r, b t thit this woti,! have to be studied further. Dick
A,;jgl ia re.plled !hat a S.ction M)3 Rtoronati ssance Report on Shoreline
Ero,;io( at Genetva State Park was completed in November 1977 and
r,.co.n, nds.d th;at a Det.illed Prolt'ct Report (DPR) be completed. In
the, r. nilI,,.nce re.port, a groin field to cre.ate a beach in front
of I I, hetluliiu.:o and ilnd rr ta , sieto of the buach east of Cowles
Creef.k w.i., found to he f,.4hle. This would have to be studied
furlligt , Iiwi.vvr, in i;o. IW'R. Jim Swirtz mlller stated that, under
an | I r t° .1n I'' I ,the St ate w.ants a bcach in front of the bathhouse.

10. or, d F t-tl.ind stat,,d that the direct impacts to the wetland
.iri i with Aller .iativ,' No. 2 ar i- minim.il alnd its Indirect impact, due
to, It., ,,, imitv to tIw we.tl.,d,.,, (ooId bi mitiigated. The indirect
li , it Iriti. ring , with th-, r.andormlv floctat ing drainage outlet

I1 or o wli -t liii ira, liwvir * could hi signi f a -nt . Covn;! , ,it-d
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they should have sufficient data available in October to make a

determination as to whether or not this indirect impact is
significant.

11. Don Liddell stated that, even though Buffalo District prefers
Alternative No. 2, if ODNR and the USF&WL Service prefer either
Alternative No. I or No. 3, we would have no objection. Buffalo
selected No. 2 because it seemed the best compromise of the three
alternatives. Buffalo does not feel that Alternative No. 4 would
conform to Executive Order 11990.

12. Norv Hall stated that Alternatives No. 2 and No. 3 were over
$1,000,000 more than Alternative No. 4, and Alternative No. I was
over $2,000,000 more. This is a concern to ODNR and should be con-
sidered in determining the practicality of the alternatives.

13. Don Liddell stated that, in order to recommend Alternative No. 4,
we would have to include a significant cost for mitigation. This
additional cost would probably increase the cost for Alternative
No. 4 to the same level as the other alternatives. Conrad Fjetland
stated that the loss of the wetland with Alternative No. 4 could
probably not be mitigated.

14. Don Liddell stated that he would like to have a position from
ODNR. Jim Swartzmiller replied that they would have to study the
alternatives in greater detail before they state their position.
Before making their decision, they need the following information:
(1) a breakdown of the self-liquidating costs; (2) plates of the
four alternatives; (3) a plate showing top of rock and offshore
contours; and (4) Buffalo District's interpretation of the prac-
ticality of the four alternatives in regard to Executive Order 11990.
Dick Aguglia replied that this information would be provided to ODNR
and the USF&WL Service. (Note: Information was supplied by letters
dated 5 June 1979 and 13 June 1979).

15. Jim SwartzmIller also stated that ODNR does not want two beaches
separated by a small-boat harbor. They want one continuous beach
between the bathhouse and Beach B to the east of Cowles Creek.

16. Dick Aguglia summarized the results of the discussion to this
point as follows:

a. The USF&WL Service, pending a determination of the signifi-
cance of the randomly fluctuating drainage outlet for the wetland
arva, could accept Alternatives No. 2 or No. 3 with suitable mitiga-
tion. They would, however, prefer Alternative No. I.

5



b. ODN1 does not want Alternative No. I because It isolates the
bathhouse and splits their beaches. They prefer Alternative No. 4
because It is the least costly alternative.

17. Conrad Fjetland replied that the USF&WL Service would prefer
Alternative No. 2 over Alternative No. 3. In addition, he felt that
the mitigation costs for this alternative would be minimal. Conrad
also stated that his report, dated 4 May 1979, did not rule out
Alternatives No. 1, 2, or 3. Alternative No. 4 would not, however,
be acceptable since the damage to the wetlands could not be
mitig.ted.

18. Jim SwartzmIller replied that, before making a dec'lion, they
must examine not only the construction costs of each alternative but
also the operating costs for each alternative. Don Liddell requested
that ODNR make this decision by 1 July 1979 in order that it may be
incorporated into the Stage 2 report currently scheduled for the end
of July.

19. Conrad Fjetland stated that , since the State desires a beach in
front of the bathhouse, the cost of constructing this beach should be
Included in the analysis of the four alternatives. He also asked
what the demand is for swimming facilities at Geneva State Park.
John Zorich replied that Buffalo District is currently conducting a
recre.ational ht.ach demand analysis for the entire U.S. shore of Lake
Erie for the. International Joint Commission. The results of this
study shoild be available in January 1980. ODNR will supply Buffalo
with existing data on recreational use at Geneva State Park. In
addition, ODNR will supply Buffalo with coliform data for Cowles
Cretek as per Paul Lang's request.

20. Don Liddell stated that In order to complete the Stage 2 report,
as scht.duled, we need comments from ODNR and the USF&WL Service by
I July 1979. If it is required, we could also have another meeting
in July to review their comments. Don then adjourned the meeting at
4:30 p.m.

RICHARD AGUGAI.A

Project Manager
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GENEVA-ON-THE-LAKE SMALL-BOAT HARBOR STUDY COORDINATION MEETING
29 MAY 1979

ATTENDANCE

Name Organization

James Swartzmiller Chief Engineer, ODNR
Conrad Fjetland Supervisor, USF&WL Service
Don Liddell Chief, Engineering Division, COE
Alan Brackney USF&WL Service
Clyde Simmeren ODNR
Norv Hall ODNR

Roger Hubbell ODNR
Mike Colvin ODNR

Doug Burgett ODNR
John Zorich Planning Branch, COE

Richard Aguglia Planning Branch, COE
Paul Lang Environmental Section, COE
Joan Pope Coastal Section, COE
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Geneva-on-the-Lake Small-Boat Harbor Study
Summary Minutes of 26 June 1980

Coordination Meeting of Corps, USF&WS and ODNR Personnel
Geneva State Park, Geneva-on-the-Lake, OH

1. A meeting was held on 26 June 1980, at Geneva State Park to review the
four alternative harbor plans developed by the Buffalo District during its
Stage 2 investigation and the two alternative harbor plans developed by ODNR,
and to reach agreement on the alternative harbor plan which should be recom-
mended for further detailed study. In addition, once agreement is reached on
the recommended harbor plan, a conceptual mitigation plan will also be
developed. The names of those persons in attendance are shown on the
attached list.

2. Mr. Charles Gilbert opened the meeting at 2 p.m., by welcoming all
meeting participants and introducing the Corps personnel in attendance. He
then stated that the purposes of this meeting were to select the alternative
harbor plan which should be recommended for additional detailed study and to
agree upon a conceptual mittgation plan for this alternative. The details of
this mitigation plan would then be developed by the environmental staffs of
the study participants at a second meeting scheduled for the following
morning, 27 June 1980. Mr. Gilbert then turned the meeting over to
Mr. Richard Aguglia.

3. Mr. Richard Aguglia stated that the Buffalo District developed four
alternative harbor plans for a 400-boat marina during Stage 2 planning
(Development of Intermediate Plans) and reviewed these alternatives with ODNR
and the USF&WS at a meeting on 29 May 1979. As a result of this meeting, two
alternatives, identified as Plans No. 2 (Offshore/Onshore Harbor) and No. 3
(Wetland/Parking Lot Harbor), were recommended for additional detailed study
in the Stage 2 Report. In addition, ODNR subsequently recommended that two
modified versions of Plan No. 3 (one for a 300-boat facility, and one for a
360-boat facility) also be investigated during Stage 3. Mr. Aguglia also
stated that at a subsequent meeting between ODNR and the USF&WS in May 1980,
these agencies agreed that Alternative Plan 3, or a modification of Plan 3 as
previously recommended by ODNR, should be the plan recommended for additional
detailed study. Therefore, the first item to be decided is which version of
Plan 3 should be developed in detail during Stage 3 planning.

4. Before selecting the alternative, Mr. Aguglia briefly reviewed the three
plans under consideration as follows:

a. Alternative Plan No. 3 (see Incl 2 to Incl 1) - Alternative Plan
No. 3 consists of a breakwater protrcted entrance channel and an interior
channel leading to a mooring area for 60 boats, and a second mooring area for
340 boats. The breakwaters were designed to limit wave heights to a maximum
of 3 feet in the entrance channel and a maximum of 1 foot in the interior
channels and mooring areas. The depth of the entrance channel is 8 feet
below Low Water Datum (LWD), and the' depth of the interior channel is 6 feet
below LWD.
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6. Al tornat ive I'Lia No. 3a (see mncl 3 to Incl 1) - Alternative Plan 3a
(con1l ;uL; o)f a hreakwaiter protected entrance channel similar to Plan 3 and an
h iterlor chananelI leading to a stingle mooring area for 300 boats. In
aiddiit ion, Plan 3a includes a refuge area for small craft in the northwest
corner of the marinia and an additional temporary mooring area for trailored
boats adjacent to the launching ramps. The depthis of the entrance and
Interi[or channels are the same as for Plan No. 3.

c. Alternative Plan No. 3b (see Incl. 4) - Alternative Plan No. 3b is
similar to Plan 3a except that the mooring area has been expanded to accomo-
date 360 boats instead of 300 boats. In addition, the service building and
service area have been relocated to the north, to coincide with the existing
hat hhouse.

Mr. Aguagi a then stated that the Corps could support Plan 3, or either of the
modified versions of Plan 3 as suggested by ODNR, for additional detailed
study and asked for the opinion of OUNR and the USF&WS.

'i. Mr. Swartzmltller replied that ODNR would prefer Plan 3b, since it would
providie 60 more slips than Plan 3a, and would also allow them to convert the

*d0sting bathhouse Into a dual purpose facility. Mr. Kroonemeyer replied
that al thotigh they think that Alternative Plan No. 2 (Offshore/Onshore
flarbor) Is the best plan, they would support Plan 3b as the selected plan.
vherefore, Plan 3b was selected as the plan that should be developed in
de tait during Stage 3.

0. A conceptal mitigation pilan for Alternative Plan 3b was then developed.
Coinpouiciits of this mitigation plan Included the following (see Inc 5):

a.Creat Ion of new we tlands by f Illing a portion of Pond A in order to
reiilakct, the wetlands destroyed by Plan 3b.

b. Expansion of the existing island in Pond B in order to create addi-
t ional huabitat for water fowl that. is protected from predators.

(I. A wator coot rol Ptruicture at the mouth of the intermittent stream
I iil rtims thirough thewWetlaniids, In order to artificially regulate the level
1)1 water in) the wetllinis.

(I. Planting of shrubs along the west wall of the marina in order to
st4il d the- wetlaiid!; from (lit, iaritma activities.

I t W,04 ail:;( dec Id4iid that (V til of5 tho~se component s would be developed by
t hoe~i ovrommilui ala f of the !;Ltiudy part l.c ipants at a second meeting sched-
ole d for t he fi) lIowln" ip orn I,,

7.Mr. 11icliarul Agtig iia t lin Led it eneral discuss ion on spec ific components
P1 'Iiii 3b. vii Tmal jollits of tis discussion are ats follows:

.1. Mr. AgiigIli;i aakel~d Ol)NI if they woulid objcct, to eliminating the jog in
lie( hairbor wal i i ai)w; thet west side of the inarima in order to reduce the

;1:uolilt of wet I;iiila uhi;t rioyed by Plan 3b. Mr. SwarLtl 11r repliled that this



would be agreeable to ODNR if the remalnlng refuge area would meet Corps
criteria. Mr. Aguglia relled that the remaining refuge area would meet Corps
criterla. In addition, Mr. Ag~ttilta rioted that additional refuge area is
available along the public warf and adjacent to the launching ramps for
boaters seeking a sheltered mooring during a storm.

b. Mr. Swartzmiller asked if a Federal channel could be provided along
the north wall of the marina in order to provide access to the service dock
in addition to the Federal channel leading to the launching ramps.
Mr. Swartzmiller also noted that Federal channels to both the service dock
and launching ramps have been provided at other harbors in Ohio. Mr. Aguglia
replied that he would have to investigate this further when he returned to
the Buffalo Office. (NOTE: Subsequent investigations revealed that Federal
channels can be provided to both launching ramps and service docks.
Therefore, Plan 3b will be modified to Include an additional Federal channel
to the servicc dock.)

c. Mr. Aguglia then asked what type of walks (i.e., sloped or vertical)
should be included in Plan 3b. Mr. Aguglia also stated the Corps concern
that if two vertical walls are placed opposite each other, wave reflections
off these walls would result in unacceptably high waves in the mooring basin.
Based on the discussion that followed, it was decided that the west wall and
the south wall would be sloped and that the north wall and the east wall
would be vertical. Mr. Swartzmiller also stated that ODNR plans on
installing floating docks Instead of permanent docks which will help dampen
qny wave activity in the mooring basin. (NOTE: Based on a subsequent con-
versation with Mr. Swartzinlller at a workshop meeting with local boaters on
23 July 1980, the south wall will be vertical. If model studies indicate
that this would result in unacceptable wave conditions in the mooring basin,
the south wall will then he changed to a sloped wall.)

d. Mr. Aguglia also asked ODNR if they intended to provide additional
parking areas to accommodate both the marina and beach activities.
Mr. Swartzmiller replied that they are currently developing a new parking
plan that extends the existing parking lot to the north and also modifies the
south end of the parking lot to accommodate the launching ramp activities.
Mr. Swartzmiller also noted that they are developing this plan based on
three-quarter parkinS spaces per mooring slip, and sufficient area to park 50
cars and boat trailors per launching ramp. Based on experience at other
harhor,;, this is expected to be adequate. Mr. Swartzmiller said that he
would send a plan of the proposed new parking area to the Buffalo District in
the near future.

e. Mr. Aguglta asked ODNR if they would also supply the Corps with a
plan ol their proposed marina facility indicating the types of services they
will be providing (i.e., water and electricity to each dock, marina lighting,
etc). Mr. Swartziniller replied that at this time the only facilities they
will commit themselves to are the facilities called for in the items of local
cooperation. They will, however, provide the Buffalo District with a list of
facilities they are currently considering but will not commit themselves to
these items.



C.Mr . Robert K lipsq asked OONR if they plan onl developing thle wet land
a rka Ior oducuit ionia purposes, perhaps with trail s, as part of thle proposed
nat ire cenier shotn of thle Park Miaster Plan. Mr. Swartzmiller replied that
OIJNR has no sutch planis

g. Mr. Phil ip Berkeley aske-d 01)NR if they could provide the Corps with a
letter stat lug that the use ot the wetlands as a mitigation area for the life
of the S1inai -boat harbor project was consistent with the park's development
p Lan. Mr. Swart ziniler repi ed that since existing 404 Regulations would
prohibit -kiy development in the wetlands no other assurances would seem to be
requ Ired . They wltl, however, provide the Corps with a letter stating that
thle use of the wetlands as a mnitigation area Is consistent with the Park
Plan.

8. The final topic uitscossed conicernied providing recreational fishing facil-
ttics ( I.c.*, concrete walkway and safety railings on the harbor breakwaters)

as ai project feature. Mr. Agtigl ta stated that the demand analysis conducted
duirlin Stage 2 ind hated that the existing shore-based fishing capacity will
eXceed!( fishing, demand for the entire 50-year project life. Therefore, in
order to e'CO1uoiziiCAty jusqt iy any recreational fishing facilities, the user
day vailue for breawater fishing must be greater than the user day value for
ishoro-based fishitng. Mr. Aguglia also stated that because of the low demaand,
exten!;ivo facti ties, such as extending the breakwaters, would probably not
he lustf led. In view of this, it was agrceed that fishing facilities would
only he provided onl the east ibreakwater. In addition, the U.S. Fish and
WiId life Service will provide thle Buffalo District with thle appropriate user
day v;il i.-: for broakwater fishing and shore-based fishing to be used in their
ocoIi le e val I uat Iif].

8. Mr. Clia r I es Ci I he r t t hen adjourned the mveet in(, at 3: 30 p.m.

RIC11ARI) AGUGLIA
Project Manager
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Geneva-on-tne-Lake Small-Boat Harbor Study

Summary Minutes of 27 June 1980

Coordination Meeting of Corps and USF&WS Personnel

Geneva State Park, CGneva-on-the-Lake, OH

1. A meeting was held on 27 June 1980, at Geneva State Park in order to
agree upon the details of the conceptual mitigation plan that was developed
at the 26 June 1980 meeting between the Buffalo District, Ohio Department of
Natural Resources, and U.S. Fish and Wildlife Service. The names of those

persons in attendance are shown on the attached list (Incl 1).

2. Based on the discussion that ensued, the following items were agreed upon

(see Incl 2):

a. The west wall of the harbor will be raised to +8 LWD. In addition,
this wall will be constructed of impervious material in order to allow dif-
ferent water levels to be maintained in the wetlands and the marina. Also,
Red-Osier Dogwood will be planted along this wall (from the top of the wall
to +6 LWD on the wetland side) in order to shield the wetlands from the
marina activity.

b. Pond A will be filled in to create additional wetlands, as shown on

Icl 2, in order to replace the wetlands destroyed by the harbor plan. A
moat will also be provided around the perimeter of this new wetland area

(bottom elevation LWD) in order to isolate the wetlands and provide protec-
tion from predators. In addition, the existing outlet of Pond A will be

widened.

c. The existing island In Pond B will be expanded to create additional

habitat for waterfowl. The top elevation of this island will be +8 LWD.

d. A water control structure will be provided at the mouth of the inter-

mittent stream that runu through the wetland, This structure will be capable
of controlling the level of water in the wetlands between LWD and +6 LWD.
(NOTE: Because the bottom of the existing streambed is at +3.0 to +4.0 LWD,
these limits were subsequently changed to between +3 LWD and +6 LWD.)

3. The meeting was then adjourned at 11:30 a.m.

RICHARD AGUGLIA
Project Manager

A4 m 1 F-
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Geneva-on-the-Lake Small-Boat Harbor Study
Summary Minutes of 23 July 1980

Coordination Meeting of Corps, ODNR and Local Boaters
Holiday Inn, Austinburg, Ohio

1. A meeting was held on 23 July 1980, at the Holiday Inn, Austinburg, Ohio,
to review the small-boat harbor alternative selected for additional detailed
study at the 26 June 1980 workshop meeting involving the Buffalo District,
the Ohio Department of Natural Resources (ODNR), and the U. S. Fish and
Wildlife Service (USF&WS) and to consider specific channel width and depth
requirements for power boats and sailboats. The names of those persons in
attendance are shown on the attached list (Incl 1). Mr. Don Liddell opened
the meeting at approximately 7:30 p.m. by welcoming all meeting participants
and Introducing the Corps personnel in attendance. Mr. Liddell then stated
that the purposes of this meeting were to review the alternative harbor plan
selected for additional detailed study and to determine specific channel
width and depth requirements for power boats and sailboats. We would also
like to review the Buffalo District's projection of the fleet expected to use
a small-boat harbor at Geneva State Park and the range of drafts for this
fleet. Mr. Liddell also mentioned that the harbor plan selected for addi-
tional study was formulated to minimize costly rock excavation since top of
rock is near the surface at Geneva State Park. Mr. Liddell then turned the
meeting over to Mr. Dick Aguglia.

2. Mr. Dick Aguglia stated that Section 6 of Public Law 79-14, approved
2 March 1945, authorized and directed the Secretary of War to cause prelimi-
nary examinations and surveys to be made on the south shore of Lake Erie with
a view to the establishme-,t of harbors and harbors-of-refuge for light draft
commercial and fishing vessels and for recreational craft. In partial
compliance with this authority, a comprehensive preliminary examination
report, favorable to 33 locations, was submitted on 19 July 1946.
Preparation of survey reports thereon was authorized by the Chief of
Engineers on 20 December 1946. The purpose of these survey reports was to
determine if Federal participation in each project was economically and
environmentally feasible.

3. Mr. Aguglia then stated that the survey report for Geneva State Park was
completed in 1969 and included a favorable recommendation for the harbor
project. This report also identified ODNR as the local sponsor for the
project. The project was subsequently authorized for construction under

Section 201 of the 1965 Flood Control Act (PL 89-298) by the House and Senate
Committees on Public Works by Resolutions dated 15 December 1970 and
17 December 1970, resepectively. The project, as authorized, included the
following features (see Incl 2 to Incl 1): (1) breakwaters in Lake Erie
aggregating about 1,400 feet in length; (2) an entrance channel about 1,000
feet long and varying from 180 to 100 feet in width, 8 feet deep for the
outer 500 feet and 6 feet deep for the inner 500 feet; (3) a dock channel,
100 feet wide, 1,500 feet in length and 6 feet deep, widened to 200 feet at
the junction with the entrance channel; and (4) development of recreational
fishing facilities.

fxteir F-7
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4. Mr. Aguglia stated that although the project was authorized for construc-
tion in 1970, funds to initiate the Advanced Engineering and Design (AE&D) of
the project were not apppropriated until October. 1977. At that time, the
Buffalo District initiated a Reformation Phase I General Design Memorandum,
the first phase of AE&D. Reformulation was required because of several
legislative and physical changes, having a direct influence on the feasibi-
lity of constructing the authorized project, that had occurred since the 1969
Interim Report was submitted to Congress and subsequently authorized for
construction. These changes, depicted on Incl 3 to Incl I include: (1) the
construction of a parking lot at the location originally proposed for the
mooring area; and (2) expansion of an existing wetland area within the loca-
tion originally proposed for the launching area and turning basin with
increased emphasis through legislative changes on preservation of this
wetland area for environmental reasons. During Stage 2 planning (Development
of Intermediate Plans) for the Reformulation Phase I GDM, the Buffalo
District developed a range of alternatives that considered these changes.
These alternatives ran the spectrum from offshore alternatives to alter-
natives that preserved the existing wetland area to alternatives that pre-
served the existing and future park facilities. Based on subsequent review
and analysis of these alternatives by the Buffalo District, ODNR and the
USF&WS, Alternative Plan 3b was selected as the preferred alternative for
additional detailed study.

5. Mr. Dick Aguglia then briefly reviewed Alternative Plan 3b (see Incl 4 to
Incl I), which consists of a breakwater-protected entrance channel and
Interior channels leading to a fuel dock and to four launching ramps and a
mooring area for 360 boats. This alternative also includes a refuge area for
small craft in the northwest corner of the marina. The breakwaters were
de.sfgned to limit wave heights to a maximum of 3 feet in the entrance channel
and a m.ixlnum of 1 foot in the interior channels and mooring areas. The
de4pth of the entrance channel is 8 feet below Low Water Datum (LWD) and 6
feet below LWD for the interior channels. The alternative also includes a
mitigation plan to compensate for project induced environmental impacts.
Mr. A4uglla then asked if there was any comments on this plan and whether or
not this plan would serve the needs of the local boaters. Mr. Carl Horst
.Sked how many slips would be reserved for transient craft? Mr. Aguglia
replied that during Stage 2, the Buffalo District assumed that four slips
would be reserved for transient craft, however, the exact number was up to
ODNR. Now Hall stated that at this time ODNR Is anticipating reserving about
20 slIps for transient boats. Mr. Bill Hyslop asked If additional parking
would be required since the harbor plan displaces part of the existing
parking lot? Mr. Jim Swartzmiller replied that ODNR is currently preparing a
new parking plan that expands the existing parking lot to the north.
Currently they are planning on providing 300 spaces for the mooring basin,
240 spa es for the launching ramp activities, and 600 spaces for the beach
activities. A question was also asked if waves entering between the break-
waters would result in unacceptahle wave heights in the mooring basin. Mr.
Aguglia replied that this would be investigated in the model study which the
Corps' Waterways Experiment Station is currently starting. If the model
study indicates unacceptable wave heights, modifications will be incorporated

2



into the plan to reduce the waves to maximum of I foot. Hr. Carl Horst also
suggested that consideration be given to incorporating an underground pipe
between the mooring basin and the lake in order to provide flushing of the
basin.

6. Since there were no further comments on Alternative Plan 3b, Dick Aguglia
suggested that required channel depths be considered next. Dick also
suggested that the following formula, which the Corps has used in other
studies, be used to determine channel depth; channel depth - mean stage -
vessel draft - 1/2 wave height - pitch. Workshop participants discussed each
of the factors in this relationship and agreed to the following values for
the above channel depth equation:

a. Mean Stage - It was agreed that Low Water Datum (elevation 568.6)
would be used for the mean stage. This level is the lowest monthly mean
level for any month - April through November - having a 95 percent chance of
being equalled or exceeded in any one year. It was also noted that the 5
percent of the time that the level is below LWD is normally during late fall
(October and November).

b. Vessel Draft - Participants reviewed the data in Table I - Expected
Fleet Mix at Geneva State Park (Incl 5 to Incl 1) and Table 2 - Average Fleet
Draft (Incl 6 to Incl 1) and agreed that the entrance channel should be
designed for a 6-foot draft, which would accommodate the entire fleet, and
that the interior channels should be designed for a 5-foot draft. The
interior channels would then he able to accommodate about 90 percent of the
expected fleet during design conditions and the entire fleet when the average
lake level was above LWD. It was also noted 'that the Corps normally dredges
1-foot below project depth in soft material and 2-foot below project depth in
hard material which would help alleviate any problem the deeper draft boats
may encounter in reaching their berths. In addition, it was decided that the
western end of the interior channel leading to the fuel dock would be
designed for a boat with a 6-foot draft. This would then provide a temporary
mooring area for these boats during low water conditions. Mr. Norm Schultz
asked what the difference was between the 16-25-foot inboard classification
and the 16-25-foot cruiser classification. Mr. Don Liddell replied that
cruisers include sleeping accommodations. Norm then stated that, with the
trend towards more luxurious accommodations that has been noted in recent
years, the expected number of these boats, as shown in Table 1 (Incl 5 to
Inel 1), should be reversed (i.e., 53 cruisers and 27 inboards). Mr. Bill
Hyslop asked how the fleet mix shown in Table I was developed. Miss Joan
Pope replied that the fleet mix was developed based on the existing fleets in
use at Ashtabula and Fairport Harbors. (Note: The fleet mix shown on Table
I was prepared for the Stage 2 Report which assumed a 400-boat marina. The
size of the marina was subsequently reduced to 360 boats and therefore, the
fleet mix will be revised during Stage 3. However, the proportion of boats

in each size classification should remain the same.)

c. Allowance for Wave Height - Based on the breakwater design criteria,
allowable mve heights in the entrance channel is 3 feet, and in the interior
channels is I foot. Therefore, 1/2 the wave height is 1.5 feet for the
entrance channel and .5 feet for the interior channels.

3



d. Allowance for Pitch - It was agreed that a 1/2-foot allowance for
pitch in the entrance channel and a 1/4-foot allowance for pitch in the
interior channels was sufficient.

e. Summary - In summary, required depths for the entrance and interior
channels are as follows:

(1) Exterior Channel - (568.6) - (6-foot vessel draft) - (1-1/2-foot
allowance for wave height) - (1/2-foot allowance for pitch) - 560.6
(8 feet below LWD)

(2) Interior Channel - (568.6) - (5-foot vessel draft) - (1/2-foot

allowance for wave height) - (1/4-foot allowance for pitch) - 562.8 - (5.8
feet below LWD, say 6 feet)

7. The next item discussed was the required channel widths. All par-
ticipants agreed that a 100-foot wide channel width was sufficient for the
expected fleet at Geneva State Park.

8. Mr. Don Liddell then thanked all participants for attending and
adjourned the meeting at 9:30 p.m.

RICHARD ACUGLIA
Project Manager

4



Geneva-on-the-Lake Small-Boat Harbor Study
Summary Minutes of 23 July 1980

Coordination Meeting of Corps, ODNR and Local Boaters
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Dave Lomas Geneva-on-the-Lake Village Council
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Carl Horst Marine Advisory Board
Bill Hyslop Resident
Eric P. Schneider Greater Cleveland Boating Association
Donald M. Liddell Chief, Engineering Division - COE
Joan Pope Coastal Section - COE
Bob Webster Planning Branch - COE
Dick Aguglia Planning Branch - COE
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Table I - Expected Fleet Mix at Geneva State Park (400 Boat Marina)

___Type of Craft Length (feet) Number of Boats

Outhoards 16 29

Outboards 16-25 12

Inboards 16-25 53

Cruisers 16-25 27

Cruisers 26-39 185

Cruisers 40-64 31

Sailboatg 16 5

Sailboats 16-25 5

Auxiliary Sailboats 16-25 6

Auxiliary Sailboats 26-39 37

Auxiliary Sailboats 40-64 6

Transient Boats - 4

Tota l 400

:L



Table 2 - Average Fleet Draft

Type of Craft Length (feet) Average Draft (feet

Outboards 16 1.5

Outboards 16-25 .1.5

Inboards . 16-25 .2.5

Cruisers . 16-25 3.5

Cruisers . 26-39 .4.0

Cruisers . 40-64 5.5

Sailboats . 16 2.5

Sailboats . 16-2.5 .4.0

AuxIliary Sailboats 16-25 .4.0

Auxiliary Sailboats 26-39 .5.0

Auxiliary Sailboats 40-64 .6.0
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APPENDIX G

REPORTS OF OTHERS

Exhibit G-1 Cultural Resources Reconnaissance Survey, P/RA Research,
Inc.

Exhibit G-2 U. S. Fish and Wildlife Service Four-Season Study, Geneva-
on-the-Lake, Ashtabula County, Ohio

Exhibit G-3 U. S. Fish and Wildlife Service Coordination Act Report
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A description of the nethodology enployed and the results of a
cultural resources survey of the area desigT.ated for a proposed snrll
boat b ;, ri, the Geneva State Park, Geneva-on-the-Lake, Oio are
pir.Ient&c in this report. This area wa subjected to both a litera-
turtu, revi'w and a thurough program of field testing. The results of
t-e ivestigation inidicate that the area Ln question does not contain
slg.ificant cultural nPterials and that the proposed construction of
tho oat tasin may proceed witlxut further concern for its ixpact on
cult=ral rborcez.



VWV3JDri af SU IARY

This report presents the results of a cultural resources
survey of the area of th-e proposed Geneva-on-the-Lake Sall
Boat Harbor, at Geneva State Park, Ohio. The report includes
a description of the pro3ect location and enviro-ental setting,
a preistoric overview, a historic overview, a description of
field rrethodoloqy and procedures, the results of subsurface
testing, and an evaluation of the possible L-pact of the proposed
co;struction pro3ect on :ultdr- resources within the project area.

This study was perfornp,/ oy Martin F. Ntrphy and Annette Silver
of PiFEA Research, Inc., Lnder Contract No. DACW49-79-C-0086, U.S.
Ar. Corps of Engineers, Bffalo District. The Principal Investi-
gator was Martin. F. murphy and the Associate Principal Investigator
was Aainette Silver. Research for the historical overview was done
by William Gorry.

This ctiltural resources reconnaissance survey was perforired
ini coqpliance with t ie National Historic Preservation Act of 1966
(P.L. 69-665), the National Environmental Policy Act of 1969 (P.L.
91-190), Executive Order 11593 (1971), the Archeological and His-
toric Preservation Act of 1974 (P.L. 93-291), and the Advisory
Council Procedures for the Protection of Historic and Cultural
Properties (36 CFR 800).

The report concludes froi its findings that construction with-
in thie pro~ect area will not disturb or destroy any culturally
sig.if icant artifacts.
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C-iAPFER I I

PjTALCU' JCariO. AN2D DEsCKIfu'ION

'he (;JLva-OXn-L e-I-e projc-ct area is located in northeastern
Ohio witlin Ce*,2va Stawe fark in the '20wr, of Geneva-on-the-Lake,
Ah-tAII:j County (see Figure 1). The western boindary of the project
ar:a iieb approxufately 225 m w2st of the m outh of Skin Beach Creek;
the ct,ern boundary lies 50 ; east of the iouth) of Cowles Creek.
Tni,. nortliurn boundary is; along t.c shore of Lake Erie and the
southcrn boundary extends as far south as the southern linits of
the ji.rKny area (see Figure 2).

En\vironr ul Settijg

Prior to 1965 the project area was prEciornmintly a marshlard
withl t.u creeu, Cowle Creek and Ski-n Beach Creek, running north-
ward, t.., cs Lake Erie. Stormns and high winds cause najor shifts
of ti ,ach saxs, dalming the creek mouths and thus causing the
lad LxrhiL-d the daus to becoac increasingly saturated. At tims
of hoavy rai:nfall there is sufficient current in the creeks to en-
able hreacling of te sands, so "hat Cowles Creek and Skin Beach
Creek can t1eni drain into Lake Erie. This is a recurrent process.

In 1965 th1c nmarshland, Zone II, was filled in with earth dredged
fro:. the nza--,de pond (see Figure 3,. The estinted depth of the
fill In I m to 3 n (Burgett 1979, personal coirunication).

Prc<tly, the land at the northern boundary of the project
arei I. dpprdxL:Liately 3 ni above the present i-ear lake level of 175 M.
With (A tie e bluffs thle terrain slopes gently until a pint ap-
proxuwtcly 25a m awaly where the average elevation is no more than
1 abav th e nta> lake level.

Th1e clitic projcct area has been subjected to extensive natural

ad htutiri cau-ted disturbaice. Natural diSturbance is evidenced byj
ext,i:Iivt , croc-ior,, and hu~ui dis,,turbance fron both the destruction
of the{ urrshland in Zone II and the construction of access roads in
ay, , i ar_: iII ,see Plates I through VII in Appendix B).
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The clin,,tc of the area can be classified as cortinen'tal, with
cold wi!trs, War.,. s~uivtrs, anc xi arnual precipitation of approxa1-
zn.L,'cly 39 cii. Lao Ei ie- QenerAlly prndxucesa-n ankeliorating ef fect
on~ the ClJtLby im)Joratin,,3 the extremes ain teiperature in wi-nt-er
arid sLL:Liier (,Iller 1973). Th.is effect of Lake Erie on. the cli,7-ate is
Cv'1J( :1icW by the fact that thiexe are actually t.c distinct clinat-c
rc>-'iio:is iri i,tabula Counity, oric- a lorq the slho-re of Lake Erie anrd the
othecr regioi in the southerin h Alf of the county. In cor;parison to
th,' soutJ,,trin cla-satic regio:i, the shore areas expterience less an-nual
precipLut ion, lower suiuier teirperc tures, and higher winter terpera-
ttlrc:e;.

Flora and3 Fauna

The prcjcct ared is situated within th-e Caroli-nian biotic prov-
in~ce. 111yciiy aiver-,if a-ed liruw,:i forests ch.-racta--ize this province
witlh a j~q~eac'Of oak: andi chestnut trees (D)ice E '43,

Theic prehistoric and early historic fauna of the area was re-
prc',;e~t ed by whiite tail deer, elk, red fox, beaver, innk, otter,
girty s :pirrel, racco~on, bad~er, bobcat, and migrating waterfowl.
A- IRhose et al. have stated tor a nearbDy area, the fauna provided
a "i~'tabu~indant and diffuse subsistence base for preh-istoric

huwuand jjffierers" (Brose 1976:31;

Gvol~ir:Hl-story an-i Soils

'IVo py:ioqat'icpro~vincie., are presen.t in Ashtahula County,
die aciteciAppfl1a-har. Plateau Province and the Eastern Lake

Suct ion of thec Central Uowland-s Province, withi the Portage E-scarp-
iii'nt ,(--pwrm3 the tuc provinces. The project area li-es wath'in
the Like plaiin of the Eastern Lake Section.

Of prik~ry a-nportar e to archaoologist-s working along the pre-
e~t 1..i. : LJT r L' izs u rA Lnan, of ticL !L. ctory of post-

(Jlod-iol lakes, iin the area and the hi-story of shoreline erosion.

Afte r the retreat of the Wis:onsi-n glacier the proliect area
uwurwtiu frcxri approxirz.-toly b,000 to 14,000 years B.P. During

thi:, periud thie pro)ect aiea wan- anurniater! by Lakes 'Muttlesey,
viie.,ad Lunoiy, zzcezav Fl orsyti 1964,.
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In tert6 of receipt geologic history the shoreline of Lake Erie
has bee, subjected to tremerkious erosion. As Hatcher (1945) states:

The Lake Erie shoreline has always been, and still
is, restless and unstable, and this characteristic,
.... . has had a profound effect upon its history
and its economy (Hatcher 1945:21).

The predominant soil in the project area is Conneaut silt loam,
which is also the dondnant soil of the Lake Erie Plain. Conneaut
silt is a fine-silty, acid soil. Along Skin Beach Creek there is a
band of Holly silt lozw. This latter soil type is a fine-loamy,
medium-acid alluvial soil. Claverack soils, sandy over loamy soils
w1ich are strongly acid, are found in the eastern third of the proj-
ect area, ard beaczh san3 is present along the irmediate shoreline
(U.S. Departnt of Agriculture 1973).

7



CHiAVILK' III

P10 I S:flDRC OEPVD;

The pre4,istory of the north-eastorn United States and of Cti-o
can Lc-,t L- u icrsftzco with iin the context of three, broad cultural

stccx Uie Paloo-Indiar Stagje, the Arc!haic Stacge, arid the Wood-
land Stage. These staqes will be~ discuss--d below.

Palco-Indixi Stage

Initial huian settlexrent of the Northeasqt occurred as Palc-
1%dians iuved from the southi and -, st as the retreat of the Wisconsin
qiaLrier openecd up a new envirox.,zint after 12,000 L.C. These Paleo-
Irndian-s folloo-x3 ndigrating herasD intO Ir'niarla, Ohio aYA contin-ue-d
eastuwurd inito Pernylvaria and New England. Later, they Cccupied
the rm~or river valleys, ranging hundreds of miles up and! down the
vallc.ys a-, they followec nugratirqg herds. Evidence found in krw
Palcc -IcLdix sites in the Nortlheast supports ---ds settleient pattern
of exten-sive moveitent within specific river valleys ,FUnk 197/2, 1978).

These early inhabitant-s subsisted upon caribou, "ntxose-elk",
andi otlier larqe ganip (Funk 1972). One rwEst also consider that they
ioracd as wll, utilizing such edile plants and small aninials as
were supported by th-e environiwental situation (Punk 1972, 19768,.

Thie cultural assemiblages associated with the early Paleo-lndizans
of Ulic, Nor th,.a-st arc co.-parable to the asse-mlages of the Clcovis a:nd
Folb.ui. biq-c -ii hunters of the- Plainr-s (Funk 1972, 197/6). Paieo-1ndia:,
con-iernLz per se have not been. fouand in, 01hi, nor are te any kno&-wn
Paleo-Ir1iar. ca:,psites in the LakRe Erie drarnace ba. in. Prufer and
batvy (1963) do doscr.ilt- surface sites dating from about 8,000 to 6,000

B.C whch re harr'trizd i the pres-ence of singlc, usual'ly f rag:-
rc:tary,:-lut&-- projectile point-s of Clovis or Fulsom type Brose 17-a;
Funkli~

lufe~ arid Baby (1963, recoLunize twu nisjor groups of Paleo-IrYjiian-s
ii hu. They have desigi.Latedf the earlier group the Fluted Pon
CcJITJex-, anbd Uite later Pl-fl-1jiian noaiifestaiori is ternied thie Planeo

Ccwi-Icx, duc. to the predacx:iance of Pla:rc-type poin----tsi the later-
aL:'2flbl;?..Material- a~sociatkxi] with the latier Plano Ccr~lex are

rsotin i tou UA 1 coixer. in, rcrth.-a- tern Ohiio tan ini thte northweAstezri
seto.of O.if state. Urnfilut(- i;-.t-s arid a variety of ote tool

u-,i by u '~lc-nir are also found,-- in Ohio Prufer 196Ub; Prtifer
an~d bW.~y 11631



Prufcr ari Baby k1963j estinrtte that the Paleo-Indians entered
southerih Ohio as early as 15,000 B.C. and central Ohio by 12,500 B.C.
Then:c authors do not believe that the Paleo-Indians reached north-
eastern Ohio until around 7,500-6,500 B.C. Distrib-ition of both
fluted piit complexes is centered along the Scioto and Miami Rivers,
along the diagonal southwest-northwest aligned hills representing
the naryins of past glacial tracts, and along the glacially deposited
mraine belts. This distribution of fluted projectile points suggests
to Prufer and Baby k1963) a general mveirent northward through Ohio
frcxr the southwst.

Much of Paleo-Indian artifacts identified in Ohio have been nade
from local lithic noterials. However, lithics from New York, Kentucky,
Indiana, West Virginia, and Persylvania are also represented (Pr'ufer
and Baby 1963:62-65). This adds support to Funk's (1972, 1978) theory
of long-distanice group : cveents in the ortheast during the Paleo-
Indian period.

Paleo-Inlaan fluted points have been. found in all of the north-
eastern counties of Ohio. They' were usually found near water courses
or springs, on knolls, ard on other slight elevations (Prufer 1960h,
1961.

As a result of his survey in the early 1960s,Prufer notes that
five Paleo-Indian fluted points were found in Ashtabula County. There
is no specific site location known within the county for four of these
fluted points. The fifth was found in the Pymatuning Lake area, which
is at the southeastern and thus the opposite end of the county from
Geneva-on-the-ai.e (Prufer 1960a, 1960b, 1961, 1962a, 1962b, 1963;
Prufer and Chinn 1960; Prufer aO %Xunro 1961).

Arclaic Staqc (6,000 D.C. - 800 B.C.)

Clinatic chxnges, beginning around 6,000 B.C., permitted a north-
ward advance of nixed coniferous-deciduous forests into the Northeast.
Withi th.is, environunental change from- the tundra and spruce woodland
tlere occurred a clange in subsistence resource utilization from a
heav, reliance upon large-gane hunting to a reliance upon a more di-
vtrslfied subsistence resource base. The subsistence activities of
the Archaic peoples were the hunting of wtite-tailed deer, black bear,
elk, speill namnals, turtles, and birds; fising; and Use gathering
of wild plazut foods SFu;n k 1976).

The designation of Lake Forest Archaic has been applied to those
Archaic peoples living in the Great Lakes drainage systkms. These
peoples are distina.xshed from other Northeast Archaic cultures by
two aspects. One is thc environnental situation. The Lake Forest
cultures occupied a roaple-beech-heaock or a maple-bas-wood forest
envirorL-,t unlike those northern cultures occupying a boreal environ-
ncent and the cultures to the south-, who occupied a mixed hardwod
forest enviroratnt. The other factor is that the Lake Forest Archaic
cwiornLcatior, retwo.rk uti.lized te Great L.kes drainage rather than
lytre-rlcr ri.vur dranraqe:. kluck 197L..



This di;tirictiwt cultural qroup was present in the Great Lakes
dr-ainage from about 3,000 B.C. to about 1,000 B.C. Evidence sug-
ge,-ts thiat the Lake Forest Archaic was internally hoogeneous arid
s iml 1 aneous lv was distict ifrom~ surrounding cultural traditions.
Tht2 as tifactual assemblages in the Great Lakes drainage area ar-e
sCo sL' a2L that TPuck (1978) proposes the possibility of a novenent
of people into the Lake Forest area, just prior to 3,000 B.C.

The picture for northern Ohio durir-Q the Archaic is not clear.
There is d need for rcre evide.-cc from habitatior sites ('Puck 1976).
Ba-ed uo! present ev.Lience there was a steady increase in size and
de:ilty of tACo smai~ll nobile group5- which mare present in the begin-
tifl3 of the Archaic. Sites reflt?.ct gradual change to laryer arid
slightly nure sedentary populationz3 who were eqloiting a rrre re-
stric:tted cu<eoqrap!-ical area. By 2,000 B~.C. the dex'elo~remt of geo-
gr aphical ly !,cpecia zeci econonuc patte-rns with restricted local
5t-yle:, o, tocl types are evi- unt. Brose feels this reflects "in-

crea-i Pg local stl t-uieceadaptations and the begirning
of qroupF territo'riality" (Brose 197-ia:12). This late periodi of the
Archiaic is al,o notable for the initial developent of h.ria1 cere-
nrinalis~nk, as- exerlified by the ;,6ena Complex in southern Ohio,
whic:h LLx- ciu increaizmngly elaixoraw~ during the Wodland Stage. Nu-
niv-rous Archaic sites in AshtabLla County are listed in the Ohio
Arch aeloq~ical Inventory (Ohio) Archaeological Council,. Howe.ver,
none arc located: in Geneva Toawnship.

E arl tx Mcd'0 OK...Te Early Wcoodland stage in the
Nor~acnAII.;±rL pr.Lai.y I-, the introductior, of ceramics, with

little dia,tic: ch',iye.s from Arc; aic subi-nstence and settleinent pat-
tcer:Ls Chick 1978) . 1n Ohio the Early Wocland is also iden tified by
aV, LirK5r1~aXaxrof mor tuary cere.7,raialis: and cere-nunial
excILizy. wPich Lk-.Icr ii, the enc of theQ Arc;.aic period. In soutliern
Oh.io the :u culture presie:ited the rost elaborate expression of
P0ortuary cric.ai>for the Northeast di-riic; the Early Woodland
stagje. While a COPIqLcte picture of Early Wo:odland sulxsistenzce pat-
ternis is laknthe Leginnixjs of horticulture in Ohio is iridicated
by tL- pre ,ence of early cultivation of curcurita (squash and/or

jxqki; an(: the presence of Zea ne'iz in solely cerEo Lr.ial corktext-s
(Bse1977a; Tuck 19781,

Vcery fe'w Farly WCxxlUryr sittus have Lie- n locateol ir. northern
Ohio Buh197o) . A survey b~y 2.ru-se Jl977a, in Cu-:-rieaut Thowmshi-
in A-ltciu1a County idnidorie Early Woodcxxiarc site, tlhe EL-' ~o
Fkc)j! sit. alysils Of colkectios w.tk Early Woodland art-fact-s

:u(';t~W tobrose that th,- rarly Woodli-: in N-htaZia Carnty wais
Wi1t~'I~cI by "sma~ll si~rt-tcarn. ca',xsite ,, ut-ilized by lina.ted

qroui. for th-e seazonal exploitation of specific reso'xce.s ' (Brose



Middle Woodlaid (c. 100 B.C. - 500 A.D.). The relatively
stable 'Early l ai cultures experienced an upsurge of cultural
expression in the Middle Woodland stage. The best known cultural
manifestation is the Hopewell. Hotewell Or Hopemllirn refers to
a large number of archaeological assemblages having similar traits
which range across the Northeast from New York State to Kansas City.
Traits marking the Great Lakes-kiverine Hopewell are mnid burials,
earthworks, new ceramic styles, platform pipes, Panipipes, and well-
crafted burial goods, present in contexts reflecting ar increase in
the elaboration of mortuary cereronialism (Fitting 1978).

Middle Woodland sites reported for Ashtabula County are the
Willie's Fari sites #1, #2, #3, the Robakewicz Mound site, the Art
Knowles Farm site, the AnUx)ny Fann site, Homer Rutter Site #1 and
#2, East Fall site, and the Pittsbargh Dock Corpany site. None are
located in Geneva Township (Brose 1977a; Ohio Archaeological Council).

Late Noodlund (c. 500 A.D. - 1,600 A.D.). The Late Woodland
is narked at: the Legizming by a bre&kdown of the exchange of exotic
naterials within the Hopewellian cultures, and by a sharp decrease
in, if not absence of, the mortuary ceremonialism which was a notable
characteristic of the Middle Wodland period. There is an increasing
dependence upon maize horticulture and increases in population density
and i- ,illage size during Lhis period in Ohio (Brose 1977a). These
later , iges occurred so gradually that it is often difficult to
distinguish Late Woodland materials, as they are termed in the litera-
ture, from Middle Woodland materials which are not associated with
Hopewellia~n traits (Fitting 1978).

Changes in ceramic ar4 architectural styles, the introduction of
new crops, and th e occasioral presence of exotic materials in northern
O io mark the influeice of the MLississippian centers in the South and
of the Fort Ancient culture of Southern Ohio. The most important Late
Wo-land culture in northeastern Olio is the Whittlesey focus. This
has beer, discussed by Greeroin (1937), Fitting (1964) and in depth by
Brost k1973, 1976a, 197bb, 1976c, 1977a, 1977b).

Evidence iIiizaux -Jtat the WTittlesey focus was present in
nortleastern Ohio frm around 1,000 A.D. Initially, there are in-
dications of limuted iaize and sqcash horticulture associated with
small sectlemevnts. Sites were located along the lake plain and
alluvial botto ands is, the winter, spring, and summer, and on lake-
sidle beach ridges cut by primary streauz in the fall. Around 1,200
A.D. small village sites occupied from spring to fall are now found
alono secondary strear floW>-plains and in elnr-ash swamp forests.
These village sites are asscxiated with hunting canps and with slall
seasonal and specific-activity ca.rpites on or nearby river bluffs
(Brose 1977a).
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Pdttr around 1400 A.D. there is a change in settlement pattern
to a pWtturi, of year-rowund occupation of large fortified villages
lc~lt ': alnxg bluffs, small winter hunting sites located at distant
intr:Ilu\l platcaus, arid sprina and fall fishing and waterfowl
huitin ca:siteb, soie of w.ich are at lacustrine locatiors (Brose
197d:lb-0. Analyses of the floral, faunial, and paleopathology
ntcerid±: recovered at Conneaut Fort suggests tlat subts..ence had
shiftou froim mixed maize a-d hunting to maize dependency by the
Late. xoilan period (Bros;- et al., 1976). Details of the specific
&ialyL_ Lre :iot provided ,: Brose et al., (1976). Such a shift in
subLxistec(, can he lidicate by x_ increase in tle percentages of

ijZL, cult iien reimains and artifacts utilized in horticultural ac-
tiviticws. • ,cconpa:ied by a dckcreuse in the percentage of faunal
arid wild plant fcd rei:5n. There are several paleopathological
iirlicatio:s of increased maize diet in a skeletal population. An
iicrease in dcntail caries over tLi- in the skeletal population re-
flccts a .reater carlohydat e cors~imtion and is associated with a
rrwize diet (Kiatfky and :latell 1943). Resorptive vertebral pathol-
o', iii skt.],.Ui rerains has bee:., associated by Buikstra (1976) with
a..qns~fied horticult-aral activity in Nrth AnerLcan populat-ions.
Ct.ujc:; in the carbon-13 isotope ratios obtained from skeletal opu-
latoiu may also indicate the presence of maize as a significant
sub Ltc:ce resource (Van der M re 1976; Vogel and Van der Merwe
1977). Althouugh the late and middle phases of the Whittlesey focus
post--daLe 1400 A.D., no European goods have been found associated
wiU, any Ma, ttlesey focus site (Brose 1971, 1973). Further discus-
sio;, of Indian-European contact in northern Ohio is in the Historic
Cv "tr view.

~uiv, of the Late Woodlarvi earthworks and fortifications in
norther:, Ohio have Leer) destroyed. One such earthwork has been
lo:.-to.! ini southwestern Ashtabula County. This is the Windsor '-tills
Fort ,-rid Villa e site. Other Late Wxodland sites reported for
A2:l~.lj County are the Sauro Fann site, the Kantolo site, the East
I-all :ic, Pitt-nxirgh [ck Cor{any site, Eastwall Knoll site, Yellow
iBii-:!i ::itc, ben(,t Cc:;nsite, Ivitliny Ridge site, Anthony Farm site,
arI; tic C.):L,-ceaut Fort site (Brose 1977a; Ohio Archeological Council).

-itc W Wxxiorxi sites are reported for Geneva Township and the proj-
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Te usual patter:: for Dirojen-&ildian contact in inland NO;,--
east was first the er.try of European trade goods into the interior
reg-ons via indirect trade with antervening tribes. As the inpact
of the fur trade increaoed, E'uroF-ean traders and explorers traveling
inland provided the f irst dirczt contact. This second stage is
usually represente Lt qreaoLr ratios of Euroiu an goods at Ir~dian
sites and is docuner:ted i, diaries and maps.

There is very litle _foxtion about this early historic
period and initial lndirn-? ropear. contact in northern Ohio. The
only Indian site-: re.or. k for tle early 1600s are a few Fort Aoriient
sites located in southern Ohio Brose 1977a).

The first Indiac-s notEd in the hia-stories of Ohio are the Erie.
According to the Jes%-it Rclations of 1647-1645 jHunter 1978:586; they
were located generallyfar inaFid frt, Lake Erie. Hci&ve, it is
not clear whether or not the tem "Erie" referred to a specific tribe
or to a regional population Hunter 1976).

Potter (1966) has suggested that Indians of the Whittelesey
focus of the late prehistoric period my have been those Erie Indians
believed to have been destroyed zv Iroquois entering northeastern
Ohio frcr, New York State around 1654. However, Wh;nte (1978) notes
that this identifLcation of Erie cultures in northeastern Ohio is
hased upx:; assuiptiors about Erie locations which cannot be firmly
supported at presenit.

Preser,t evidence sug ests that at the beginning of the historic
perio] Ohio was no loncei- occupied 1r; sedentary groups, but was
utilized only as a huritinq grour jHunter 1973). Subsequently,
Iroquoi: Iry-ian groups noved into Oido and the Ohio River Valley as
a result of conflicts over the fur trade and increasing demands for
furs which led to Iroquois rove--ets westward.

During the American oolonial peric] the present state of Ohio
was part of the land grart a'warded to Connecticut by Charles II in
1662. Prior to 1802 the area r, definer as the state of Ohio was re-
ferred to by irrany na e., New Co - ,Th- Cornectizt Wetern
Rescrve, The Cornecticut Pserv, "but it was- soon desia-natea in
legal and historical record5 as TIe western Resere of CoLnectIcut,
and in Ohio simply as Te Wstern Reser-ve" (Hatcher 1966:11).

Thie property of th t-Y':tern "c.:.crve (3,000,000 acres) was
sold L'y the state of (7:nne2 tit tkthe Co:nnec-ticut Land Catpary
i, 1795 for a sun of $1,200,000. Thie cortaLy, coxprised of share-
lulders, s-.nt representativ,_s to ::up and settle the area. On July 4,

-... , .. ... .. . . €-*'~ • d A"



I; t:. X, k~ -i ,L'. i. * i!3 COLL-,ty u.oer

t!.r:. J. 1r evL'zxL, : 'i tzie fir-t 3 , year-,,

AI2L~3L c~li~r wi. t.- : "ie ar.YLa was sra.il the
c~i-.~w~L'~thela2. off~iW ~ j- lie t 1-~i- toll on. 'the

Watt.' th' op:'Ln )2 of t.10 a _'a,.'stai"aCur

Cojr.: y I:;' It- Al~Alnta.z a ar-n;arx3 lig!.t n7arufacturi-ng

IThL dual econoaLc base or aqric-21ture and light r-aufacturing
is still evidenced i, a:onteIxDruy %snta_1)_a Cony -part-icu-
larly in the tcw of Ge.Geeawt-Liethe closest pore-
lat-iAon ccenter t~o the proet area , ha-:s bee,. a s,_17er tours-st area
sirice tlh? e of tict ~-ethcnuy w.th littlec or no erpha-sis
Onr, iu ur annirauatrm;

G.2nv\-i, Ohioc ai. the prc~e_-t area lie witin_- the trac:t of trio
'. C:~lo.er whLucn W&3, initially ownd y Ca].l Atwatter, Gic-e:.

G.,:, ,i. cy, apd! Woill ixr. Har-t. The fiLrst Euro-airearicjan, set,-lei in tIhiS
;cr1area was TcaatBart1hc,'o.n.w who es-ta!Diisheai a set*tla.ent

in l:i :,car tro w-2it ba.-, of Cowles Creek and 3outh, of the project
arca i~Ly f A sht abla County, Ohio 1876)

Alt ~there is no s~ecific reference to the projoct area in
U L~iriW riras cited or corsulted, disc i<sio:.s wit]- loczal

in;;ncucerr.trated thiat the pri:7arv use of the area dianc the
Li'u lbo0 up unitil 1965 was for huntig, tXr&ppJ1 a1-:-;,N

*o..ayth proje.ct arca iE, useiN by botJ lcal scan and
v~ tz~. rcr:iccrtp. urba- areas Lis a rta&reatiorial site witU, faci1-
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Tboe projczt aro3 ail definc'd 1,y the Scolpe of Work (Appendix. A)
is a: ire~L: h~~ area of kpproxireatzly 1-6 hectares Which

ir~ay bi-,- Ly tlht coiistructiri of a siull boat harbor. Thids
ar,:a wa-_ su.zjectec to an intensxive survey wtiich- consisted of a
pW1cstrixi survey and s,'..burface testici. The ivestigative tech-
ri.3ues employec in tho s,&crvey are described below.

Pedezntrian _rvey

No surfac:e scat ter cultural rt~iasor other evidence of
prehis:tr_,z or pre-trih century activity, wcze noted t. ,ro;u;h the
Pedos~trai survey. 'h-_ pedestrian. s-iivey denonst-rated that theentire project arca1,t~ ha x e: s,,1tjE tc to cist-urba.nce and eOsion,
although4 Zones I and" Il I see Fig-Lie 3, were less disturbe,2 than--
Zon, e II .

Zone 1, west of Skin. Beach Creek, is a heavily wode area
ccrirised of thorrn apple and rec-s taixi-e dogjzxA trees, and wld
graj es in the interior of thie zone; and sunoac, raspberry, and
black tcrrv- ixishcs on t1hec periphery. The presence of a novw-ixTpas-
sa!Dle gravel 1xy- roa-1, overgrcr. w1,2. vegetation, indicated that a
co-,idcable anioux of Ixnd disturLdnce hli occurred in thi's zone.

Zo:ne 11, eat o Zlkln E~acLk _-reek anid -,est o: Cowles Creek, is
a heavily Tt~-~ia .Th ; destria: survey denonstrated t-iat
thc vi,tiie Lrca i. :,~I was irCxlii&e( 1,y rrani. In con~sultation
w.ith, ore-19C5 :ann ait the Ashtzax~ij Cour-.ty Engineers Off ice and pre-
viou IN; d.isc-csed crc-a cor- riication with infIormants, it was de-
torrne6 tlat_ Zone I! wa a sv~xp prior to 1965 when this was area f illed

;wit sol ecaxu~.:fro.~ >c r-:.sc n6 \see Plates VI an VI I).

ZOne(- III, east of Cxwle , C'ree :, is th-e wester-.nost section of
the present day Che.,nut GxrovE Pc re.Ti are also sc d
si-gnificxnt signs of l1&x', rbnc as deronstxate3 by the presence
Of a gravel access roa~ which1 is no sh-owrn or. the project map. Dra-
rmtic evidence of erosion, wa± riotei on, the nrtrh, or shorelin-e, ex-
trec& Of this zo11e (Plate III) . Thc reamler of this zone also
de: unztxatcx3 a sign-itiLcant deczroe olt erosion.



Subtarf aZc te-bting COnsiJ of t -ie cxiva tion ofa series of

'-M A!: 5rjC.( r..Thedfrl test pit--

waz -- lc-::eC t]hroC0-c -cjll 1 ire ens -re the recovery of all
cultural :-,tcrialS Profiles %werc recorded- for all test pits, with
soil c- riptio.Ls and cultuaral ntraspresent rnote-- (Apendix C).
For the euf project, area, a to-tal of 26 test pis> wa.- exc-avatec-.
No rc strcan'd no sic;,ficat. hstze)ic vxaral wre recoverec-.

Thebaccr~nUliterat-ire serhfailed coc zz~n any evidence
of prc:.1storic or pre-1190X) historic siites ir. the area. Based on corl-

verjtir~swithl the Park 7 ax :---iLrcjet t, 1979) it was reportec
th At preh-)sto-ric niitcxialis hac xuor. located in Zones I an-d III by

l~~j ~ &-1 rci&qt aca a.Mateu' ~Jaelcit It wsalso noted that
the, pres-ence of niatural feanirc suc:h as creeks , a swnand the
la.c- r-ay hav,,e bzen of sic;:i3-icant econinic use to 1-ctn prehistoric
arc; li-stzcric pcpjilatixn . In cons-ideraticr: of these twyo Olnts, it
wa- cidet: to place shc>'o'el tet. pits every SO meters irn Zoies I and
II1 (FijuYro 4).

Or-iginally 11 shovel test pits were to be placed im Zone I.
(Plcf iloz, in Appendix C) . The only test pit that produced cultural
fl~tridls was Pit U5. The first 22 c=m of this pit produced various

iai-t~;.ie~±ce-turyx fwC fra.)ii 23 :::. to lc ) r7m of tlhis pit prW;'"ced
varioa. sterile. The c-ultu.ral noterials recovered consisted of broken soft
drin-: thottlOer., broken. porczelain!-, 1Dluiuan9, and electrical fi-xtures,

dc'o:i7.i~jitvtal cans, a.'id kitchieware sherds.

Thrc,-- &iiit-ional test Pits (D~da, D~b, D~cj were placed tin the
CdLi;. p trO detcirnnine !Doth th-e lateral di:nens,-ionis and depth of thiis
du.., . As, in, P-rt D5, co-,te:rjxoraay refu: e of the type described- abc~a
wa. eo-ue ti: a rlepfti not exs:eedi-nq 25 c!-,. This co.%tenporary

du~;~.~ ~w.Iapxyeais tc extevs, east to thle bank of the creek,
j~r~wL~/ i., and to a r-ax.:ju,i radius of 12 mn.

In co: vriton wit:,i the Park Manager (Burgett, 1979), it was
ioltw- that tnis wezntern thxik of Skixi Beach Cree-k was an illegal
du::irnar uz,,et ii; the 1l)50s andc early 196O -

l-',u ir conversation withi the Park Y"aaaer, it was noted that
wit.1':, Zo:'t I tn'cre Was a foriinOf a.[ Carly twentieth- century
CA I.. Due t-o the cxt-rs;1i irrpaL .a:i-ity causedi b~y undergrowth in
thlk- u ,It WLsinx>si' tecut thz-& founidation. However, an
dr(a 1 pproxu itely b m 1-: '9 in di-r(ect in;-c ~we Pit :B and Pit

CS r. estrn.'tj t bundary;i 14 fro2. Pit C j reve:alzs evidenice
ci i scc-ix c- Oxuf: x)rcary u.; c:. rour i. S,,urface collection. resulted

:. 'rvi ur' ICii .I i-twentit J, ce.r'ituryie andj liquor bottles, arid
i ljru rx :, L cf Plar tic ajd::to to-ys. It 1i> asbxled th-at this

~.eon a.~ ; rancir tangentl to , te foxndation- of thie cabini.
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A chioc- of Pro- and ma~b$ ~ rp~crps from the-
~and C) dc es not reveal

lmJijoL-zs'' in COntz),. (rrre thori 3 ml) in Zonc I.I. Hcwevcr,
~ .~r~i1atc2with- Wuun' BEructt, Peark Manac~er, In-

d ~t ,ot.~t thsarea was sublect to lndfill operatioriz- i.:
19~K. . .e extent or des;z h of this fill cannL-ot be

pr ,-cl~y noseG tne rruninz dept-', of thsfill is ircre than 1 mi
i iorirt, I 1

Bcicasc~atis irrtossible to rEacli t-ne oria-Lna.l soil usiwo the
ShCil eE.S nq et 1cy n2iesalXA'e, Wmie Tlornel C rC .7~

ss&ncc~ tht! ertzre area coalrisirn- Zone II walld not besujce
tw sur fa-c testing. Iiowvt:, he:%,use it h-ac been rei-ortec: that

psi~zri r::ei we re rcccvwittL fromn th= a-Ea wh-ich i!s nar.
11o,ri A ari6 tha5t tiuis sail was usied as fill for Zone 11(uret
197j;, 2 nt waz aecided- to teSt Zone 1I plaoina Shovel test pizs at

lb, i inrervals.

It wvis re-cmaized t1"t any cultLLr:±l -ateria!5s which 'were re-
c- :.ctec zone cx, be ut of seqcn snce, an.- thlerefcrc Fro-
* Eu:zC. hyc'r<,CC1lit analysi .s. Howe~ver, if s'gr_,fiCa:nt cut r n-
L< W. ' rir iccateC, thy ol~ rov~e san-e evidenzce for devel-concerning t~nc prehistoric and historcuseo

ta-. qeneralI Project arc-a.

P.tra of nine shovel test pits were excavated in Zone
accordrLn: to to-e rrethcioogy previously sta=ted,. All of Zone !I,

eott tc. pzir-king areca, was subDeKcted tl iuS 100 In L-terval sub -

suctltna. No prehistoric or histor.ic cultural nic~tersals
weic re covCeCi.I

It was- re ertec th-at "arDout 10 years ag~o" an &ateur archae-
ol~Ltrecove-cred preh istcric iuterials in Zonie I! (Burzgett anma

Mflocrty i97hj . Based on tin--s informa:ii and t-.e natural features
Of thr- dJrLCC ISWarjr, CrE4- , ar16 lake, all ir; JuxtaPoSito.,) Zone 711

wU be c 10. ,fr: a.5 a area hazving a hi4. ta for prenistzr2.c
0i ~s C:,-1Pt. io7. Hr-eyer, bea~eof the evidence of land clis-

t~rL~W16 ani roslo):, dliscussesd 1-n un d~zri Survey sezltior. of
thli" rc-port, *-he Ipcter.ti1al Of recovering cultural -,-terials wazz

g lyreduce-.

It .. cd&to I)Ice shovel test pits ever-y SO rr;, as in Zone 1.
Attlof ti-ete!st pits wre excavated arid no preistzoric or histo~ric
cu~~ar..1nn~tciic~ vere recox'erw?.
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SMV'JtY A D RM>1%OZNDP2IC1JS

The bacI;roLu d W10 literature search and the field investi-
yjdtio:i of tjie cultu-al resources survey described Ln this report
failed to identify thi_ presence of either prehistoric or early
listoric cultural reLo;urces witlh-in the pro3ect area. The research
findin ;j of Brose and Le (1975) from an archaeological investi-
gatioi. at the nearby Perry Nuclear Powr Plant are quite sinilar
to those presented in the present report. Based on the natural
features of the area (prehistoric and early historic faunal and
floral associations, xnd the presenice of the lake, creeks, and
marshlands in the project area) one would expect the area in ques-
tion to have 1-xeJ used and/or occupied by preh.istoric peoples.
However, the exterit of erosion and rodern disturbance drastically
mi-nririze the probability of locating evidence of prehistoric ac-
tivity in the area.

It is the conclusion of the researchers, based on the back-
ground research ard field investigation findings, that it is not
necessary to recomiend any further investigation of the area.
Consequently, it is reconcrended that the construction of the sr,-rll
boat harior proceed without further concern for the possible dis-
turbance or destruction of significant cultural resources.
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CL'K'AL R!51S'_,UCES kcCO.'SNAi5IqA'%2 SL' TY

FOR GEKL' A-:ZN-XE-LAKE SPMALL-I OA7 h~C eb'C

GENFU PAL RIREM T

1. The purpce of thl contract is to locate a: asbues knc-, and
unkrnc'.m cultural resources sites and ob e:ts it1Ir the env.r.-nmental
IM~act area of the propcbed Genevh-or-:he-1ke Sl-Bat harbor
Project as srowr. or, NaMp I. This actior 16 being taker Nrsuant to
the Natlanal Historic Preservator, Act of l9tb (P.L. 89-bt5), the
NatIOcra . Envronnent Policy Act of 19tq (P.L. 91-19_), Executive
Order 11593, -Protection and Enhancement of the Cultural
!nvironment , 13 1'ay 1971 (36 .-. 892 1; Prebratloc of Uft ric
and Archeologicil Data, 1979 -.>. -291); the Advisorv Council on
HIitoric Frestrvation, "Procedures fr the Frote:tIon of H.storIc and
Cultral P1Qrerties' (36 CFR Fart c.>; and 33 CFF Part 3C5,
Identlfication and AdMLinistratIon of Cultural Resources.

2. ThiF cultural resource survey repcrt will serve several func-
tions. The reprt wll be -.red as a plannig toc, w-Ich w111 aid the
Ccrps n meeting Its obl iationfi to preserve and protect our cultural
ht-'itage. It sha]l also be a coaprehens.ve, schcar;> doc.m.ent that
nut only fu'filll Mandated legal requ!rements but a&ac sarve as a
scientific rtference fur fut-ire pTzfess'onal studies. As such, the
repor''i content M3ust Cot or.' be d&9cript.ve but &26o aralytlc in
rature (P.L. 93-291, propooed rule--aking 36 CFR Fart 66).

3. The Contractor shall perfo-rm this work in a mnner which will
insure the Ireat*st contribution to the hMatory and pre !fitory of

Ohlo.

4. The Contractor shall conduct this work in close cooperation with
the State HYstoric Preservation Officer, Evidence of such coopera-
tlor will be docnented in the report.

5. The extent and ctaracter of the work to be accomplished by the
Cootractor shall be subject to the general supervI.6ion, d~rectioo,
control, and approval of the Contracting Officer.

S PIC I F IC LIEI IR 1-TNTS

6. The Contractor shall conduct a cultural resources reconnaissance
survev as defined in 33 CYR Part 3105.13. "l1!s survey shall include
but not be lIzited to: &a inter.asve on the ground survey suplemented
by shovel testirng v,.are naceassarv ated a literature search and
recurdes review In order to locate aod asset- all cu'tt.ral resources
sites and objects within the en~ir:.,aental impact area of the study.



7. The Contractor shall keep standard field records Which may be

reviewed by the Contrbcting Officer. These records shall include but
not be limited to field notebooks, site survey forms, field maps,

photographs, and stratigraphic profiles.

8. The Contractor &hall obtain permission from the appropriate land-
owners to enter their property for the purposes of conducting the
field survey and testing. The Contracting Officer will provide a

letter of introduction to the Contractor to aid in obtaining access
to this private property.

9. The field survey shall be closely coordinated with the
Contracting Officer. The Contracting Officer reserves the right to
hay, a reprehentative of the Buffalo District present during the

fIt . survey.

REOFT REQVI!RE" N'S

10. The Contractor shall prepare a report detailing the wcrk done,

study rationale, survey results, recommendations for additional work,
and testing on sites which appear to be potentially eligible for
inclusion on the National Register of Historic Places. The report
shall include but not be limited to the following sections: an

abstract, an introduction, a brief section placing the prcject area
in a regional context, a section on the methodology employed, a brief
evaluation of previous work done in the area, an evaluative inventory
of cultural resources in the project area, recommendations for
testing of sites which appear in general terms to be potentially eli-
glbe for inclusion on the National Register of Historic Places, a

concise definitive sumary, and references. The above items may not
necestarily be discrete units but shall be readily discernible to the

reader.

11. The abstract shall be a synopsis of the report where the reader
may find the general conclusions and recommendations resulting'fro.
the cultural resource reconnaissance survey.

12. The introduction shall include but is not limited to the
following: the purpose of the survey, delineation of the study
boundaries, and a general statement on the nature of the study coo-
duc ted.

13. The regional setting Including envirorumental factors affecting
the location of cultural resources and the known culture history

should be briefly summarized.

14. The methodology used for data collection and analysis shall be
described in sufficient detail for a reviewer to understand what was
dcne and why. This shall include but not be limited to a discussion

2:



of surveying end sa.'pling procedur 6, the types of data collected,

artifact retrieval procedures, recording techniques, clabs~ actory
scieuts, methods of chronological detertination, and any special ana-
lytical methods and techniques used. Maps which show the area sur-
veyed, locations of any test pits, and location of cul:ural resources
recorded shall be included.

15. Typical soil profiles and drawings and'or clear photographs of
any anomalies that are discussed in the report shall be included.
Exanples of standard forms used in recording and/or analyzing data
shall be included.

16. There shall a brief su, ary of the study findlngs and reco:en-

dation&. It should be clear froc this exactly what, if any, addi-
tional studies are recommended prior to construction of the proposed
project. If there are no sites in the project area and no add, ional
work is deemed necessary, a statement to this effect shall be
Included in the sum- ary.

17. All references cited and'or utilized shall be listed in American
Anthrcpollgical Askociation format. Contacts with other individuals

shall also be cited.

18. InfcrmatIo,. shall b,.- presented in textual, tabular, and graphic
forns, whichever are most appropriate, effective, and advantageous to

coxr.rnicate necessary Infor-mation. The Contractor shall give every
consideration to the use of nontextual for-s of presentation, par-
ticularly profile (cress section) drawings in comtination with maps,

to MAximIze the quantity and quality of information presented.

19. If the report is authored by someone other than the principal

Investigator, the principal investtigator shall prepare the foreward
describing the overall research context of the report, the signifi-
cance of the work, and any other related background circustances
relating to the manner in which the work was undertaken.

20. The following Items shall be Included as appendices to the
report! the vitae of the principal invettigator and any consulting
profeasionals, this Scope of Work, the research design submitted as a
result of this procurement action, any letters of coment on the
draft report from other agencies forwarded by the Contracting
Officer, and the comments on the draft report offered by the
Contracting Officer.

SUBMITTALS

21. The Contractor shall submit six coples of a double-spaced draft
report within 60 calendar days after receipt of the Notice to

~30
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Proceed. The Contracting Officer will provide the Contractor with
comments on the draft report withir 30 days after receipt of the
dtaft. If for any reason this review period is not sufficient the
Contracting Officer shall so notify the Contractor. The Contractor
shall submit one original and IC copies, single-spaced, of the final
report, including appropriate revisions in response to the
Contracting Officer's comments within 15 days of receipt of those
comments.

22. Neit.er the Contractor nor his representatives shall release any
sketch, phcograph, report, or other material of any nature obtained
or prepared under the contract without specific written approval of
the Contracting Officer prior to the rime of final acceptance of the
report by the Government.
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l)cc* Genva-on-the-Lake, Ohio

7'st rit NeO. A4 ___

W~t.E- C~t K4 1979_________

Cu~tra1 Materi.als Nmre

I~~~~ Oa--Vcr

onneaut Silt Loan

20(brourdsh gray/yellow'ish brown mttling) -25=-.

4~ Gc-

7 Ocm- 7Dr

8 ^~-4 SO=

9 C.ZC 50M

ic L-C a~



Tr, ct Geneva-on-the-Lake,. Ohio

,st Pit T o. B4

LUtk October 4,. 1979

Cultxral materia s None

10o - Hurus/Conneaut Silt Lon .Mix loan

20-r COnneaut Silt Lorm (light brtwnish gray) 20cm
with rxmnsedirrentaxy rocks

3 COnneaut Silt Loam 30=

(brownish gray/yellowish brown rottling)

40O- 4 C=

550a40C,--l - 0an

7 7 Dan

I C - -1030n
1 f V-- 3(=r

3o



rT'!cct Geneva-o-the-Lake, Ohio

Test r1t 1i0. C4_ _ _

Da tA. October 4j_ 1979

Cul .~-.tataria!s None

2 L nneaut Silt Loam

(dark grayish-bron)

'] 5c'

20= Onneaut Silt loam - 2ic.

(light brownish gray)

3Koz7 1-. 30cm

4 3 - 40cin

Cbnneaut Silt loam

(light brownish gray with medium gray mottling)

60cr 1  6Ok

7 70cm

9 ccr-- 90Dai

. . ....

3,j



rr c iat Geneva-on-the-Lake, Ohio

7rest Pit N~o. D4 _______

ULe October 4, 1979 _________

CIza ae-il None

Cbrineaut Silt I1am

2 0a-J (light brownish gray) 2D=

3C=-- 30m~

40a~-. 40cm

0orineaut Silt Loan

7 ~(brownish gray with red mottling) Dy

90aCP4- 94C
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r-rcl -! t Geneva-on-the-Lake, Ohiio

1*-* Pat No. A5.-

Da u _October 4, 1979

CL>.al aterx.als None

Hums/bneaut Silt Loan

1(graiyish brown) I Ocn

Cbnneaut Silt Loaw

3 0 ~(light brownish gray)30

4 v~- an

60c

70a-,l 7 Dan

10~~~ (Y- 1 -O
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r rc cct Gene.a-on-the-L~ke, Ohio

Test r It. B5

D)eie October 4, 1979

Cul~t-=&I .Ma#e--i2ls None

I Hunti/Cbneaut Silt LoanIO - loom

(grayish-brown)

1.5cn

20= 2

Conneaut Silt Loam

(light brownish gray)

4 -4OcTO

55a

7 70an

99D

10 0

1'oCK: 2 3
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Pr c jct Geneva-on-the-Lake,_-' Ohio _____

1'e:t p'i 7 o. CS ____ _ __ _ _ _

L)&t- -octtvr 4-, 1979_________

Cu"2 aterials None Hm

jimrus and Wnneaut. Silt Loan
7 (grayish-bCofl) 1 Oi

122 &E-

(bnneaut Sil'L Loan
bnecljz to light bron) 

3a
31)=-. with unsorted shale fragnent

4 No-'

60cm

7 703=

10 3cn

43
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r c c, t - 2e~a-D-f~-a _O. _

Test rit ijo. D5

DLit October 4, 1979

Cu'.tu-al Matarials 20th century artifacts (see below)

Holly Silt 
Loan

(grayish-brown)

Artifacts: soft drink bottle, poroelain, plumbing and electric
fixtures, rretal cans, porcel.dix, kitchernware sherds

20c=-- - 20ca

i22

30I--4- Holly Sj it Loam 30=n

(dark gray)

unsorted small stones

4 4 Oarn

50-- 
53om

600ra - 60cn

70cQ- - 70an

9 -90c,
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PXc )cct Geneva-an-the-Lake, O.hio

IWst Pit No. A6._____

Da te October 4, 1979

Cultaral2 Materials None

I QCnneaut, Silt lown
10~(grayish '3zvwn) lo

Qxmeaut Silt Warn

90c~-i 0aii

70cor- - - 90a

3CNan

1 0CM ~ ~~45 =4=emI



Test rit iio. __________

Cultural1 Mateials %bne

Cbnreaut Silt loan
(yellowish brm gray)

20=

60.rr -6c

70 7Oan

III Conneaut Silt twn
(dark grayish bruwn)
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ITr OC t - ny~-b-ae.fhio

it nt 1. G6

L)8L October 4, 1979

cul-,a-I m'aterials None

Sod Laver

Cbnneaut Silt Lowi

30-4 - Fm

7 7Ooi

8^00]..
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J'?C icc t Geneva-an-the-Lake, Ohio

I*S5 Pi t Tio.______

D& Dt*~ d~ 5, 1979

cu"&taa Materijals None

iojB each sand with unsorted sedunmwtary rockswo

2m 20Om

4 ~ 4 ODii

6c.-6c

48a



T'rcicct Geev ,n-the-Ljkke Ohio___

Tt tt Plt 140. G4_______

Dae t-October_5, 1979

Cu~txral material.s wlr

Hmus and Conneaut SilIt LOWn Mix

10c- - 2Ga=

Conneaut Silt loan
(brxwnish gray)

30 30c'

60=r- 60cyi

7C'nA 70a'n

60cm1 a

9-1CC
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r~rciact Gweve-on-ths-LAket MO _____

'rest Pt *do. K _______

Dat gtger 3, 979

Cultral Iwatez-ia1s None

sod Levr

20cr - ConatSilt Ioun 20an

Ow(med browish gray)
with Fragmen~ted Siale

30 30am

4 4acm3

507a

O=nnaut Silt Loam ~ 6Oan
60arr- -(light gray)

loam

Slo



Teri~. t Tc.r-i-as.h..

Dae October 5, 1979

Cultra Mateials None

11 Oc,-- IOan-Tree R:,otS

Otisville Sandy Lo 2Oc1

(dark brown)

30c~i

39csnTree kbots

50 50cm
Otiuvilile Sandy loan

(nediun brown)

7Dc

8 90aim

I911rT
2(lD~n



rTzC oct -

?esL itTio. _________

LDate Octroer 3, 1979

Cu'.tLal Mterlal1S None

4msod ar

(bnneUt Silt Louli
(brownrish gray with light gray nottling)

2 wih~200'

30. 30

6.c

711 7Doai
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Prcioct Geneva-on-the-Lake, Ohio

rest T t t1o. H7

.att October 4, 1979

Cultural MateZialS None
Sod Layer

IOcr' Oonneaut Silt Loar 1- o

(brownish gray)

20a2 jD

30 18an 30an

Qonneaut Silt Loa
(light brown with de=opsing organic materials)

4. 40an

.507r--Sg'

52cm,

6 0 C Cneaut Silt om- 6O

(light gray)

70o - 70cm I
77--0u

- 90M90cm-

A- 10~av
100=--.-

1~Ci 2'.C5 53



rrc -joc t -Geneva-on-the-Lake, Ohio

ist rit t.o. I __________

Date~ October 4, 1979 _________

Cu.'I-tal Mateials No~ne

. 3cmsod Layer

10 10aci

onneaut Silt Loan

(brownish g.May with deocI sing organic nraterials)

20= - 20cn

30  30L
40c 40=u

9 SO=n

9 7Oan

3c'
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Prc )oc t _ neva-on-tl,-Lake, hio______

W'st Pit NJo. 4 --

Date 1c.obr,979 ________

C\U't7Ural ?fterials None

l10rj Bxmius with unsorted stones 1 3=

Conneaut Silt Ioum
(light to3eim ron

440

60. 6Oan

7 

7Oar

10J
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r-c )c t _-ney n -- . _.p_ _ Ohio

7*st Pit ?Jo. M4
Date .=, 3, 1979

Cu'-Atral aterials None

2c Sod Layer

10 4  Conneaut Silt Loan - 0n
(brownish gray with light brown and orangi mottling)

-240n

2Cnneaut Silt Low
30=- (dark btownish gray) 30ca

44c.

447cmp (dark brwnish gray with decomposing organic materials)

0:nneaut Silt Toa
(medium gray with deconposing organic materials)

60~ 6Oan

7Cm:rn- 70cn

9- 900
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T'N c~z t Geneva-on-the-Lake, Ohio

TE!SL Tjt tio. 04 ______

bauti oct-ober 3, 1979 __________

4cn Sod LayZer

Cnneaut Silt Woan 1a
(brownish gray)

Crineaut Silt Loam
3 ~~ (light brwnr) 3a

5^ 5Gan

6G0. 6Oan

7 Ocr, 7 Dan

I Boar

900110.

100- 2rc103M

2 i (s= 57



T'rcl)Ct Geneva-on-the-Lake, Ohio ______

Test rit Tio. Q ___-_____

Cu2t7X-a Materials Nae

Conneaut Silt Loro
(with shale framets)

20- 23am

30cr--.3c

33"

40-. Cbrnneaut Silt rbwi40

(n-edium brown)

604..60cn

70cm--70an

90O 90an

10Oo~ ________________________-103Mu
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Projet rcneva-on-the-Lke, Ohio

Test Pit No. IA

Date October 3, 1979

Cultural Materials None

Sod layer

Conneaut Silt Lom

(brownish gray)
with unsorted shale fragments

20ar. - -20o,
24c

30cr - -- 30a

Conneaut Silt Loam
(medium brown)

(with small sorted shale fragments
40c -- and Aecomposing organic materials) 40cm

45=4,

50c - -50n

Conneaut Silt Loam
(medimz brown)

with small sorted shale fragments

60cn - -60c

70r - -70cn

80cm- -80arn

90cr -90cn

lOO1 - lOOnc

lan 20ar 40oi 4 50o
59
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?4ARrfN F. MURPHIY

PPINCWPAL IVESTIGAM'R AnM
APEDLOGY PrOJECTS ADMINISITRO)R

EDUCATION: Ph.D., (in progress) Anthropology, Columbia University

M.A., Anthropology, 7yracuse University (1977)

B.A., (Lieenciatura), Anthropology, Universidad de las
Americas, Puebla, Mexioo (1973)

R SFA OI 1979 - Principal Investigator and Archeology Projects
POSITIONS: Admnistrator. P/RA Research, Inc., 1905 Hempstead Turnpike

East Meadow, New York, 11561

1977 - rlradu!te Research Int . U.S. Departrent of State,
Agency for International Development, Washington, D.C.

1976-1977 - Research Assistiat,Health Stkdies Progrim,
Maxwell School of Citizenship and Public Affairs, Syracuse
University, Syracuse, N.Y.

TEA3 LTNG 1979 - Adjunct Instructor. LaGuardia Qmrmtity Oollege (CLNY)
POSITIONS: Long Island City, N.Y.

1979 - Adjunct Instructor. St. Joseph's blblege/C.W. Post
&--ege, Brentwood, N.Y.

1976-1977 - Teaching Assistant. Department of Anthropology
.yracuse University, Syracuse, N.Y.

AROOi)LrICAL 1979 - Ft. Devens Cultural Pesources Survey. Ft. Devens,
PE.cT.\PCFi m--chsetts and off-base facilities, Affiliation: P/PA
EXPE)TE.JE: Research, Inc.

1979 - Ft. Sheridan Cultural Resources Survey. Ft. Sheridan,
-i~rnois, Affiliation: P/RA Research, Inc.

1979 - Lake Frederick an Indor Athletic racilitv Survey.
U.S. Military Academy, West Point, N.Y. Affiliation: P/RA
Research, Inc.
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1973 - Pre-Columbian Brial Site Fxcavation. Chlula,
Pla; Mexico. Affiliation: Universidad de las Americas

1972 - Prc-blubian Cerewonial Site Survey. State of Maxiom
AiTliation: UniversidaO de las Americas

1971 - Paleolit ic Kill Site Excavation. Greenville, Ohio
Affiliation: Rent Ptate University

ACADr. IC M & F qchlarship. Colu-bia University; New York, New York
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Graduate esearch Intern. U.S. Departuent of State rraduate
Student Intern Program. Agency for International Developrmt
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Pesearch and Teaching Assistantship. Department of Anthropology
and Health t.tudies Program, Maxwell School of Citizenship and
Public Affairs. Syracuse vniversity; Syracuse, N.Y. (9/76 - 5/77)
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_r.ATI__ : M.A., Anthropology, New York Lniversity, New York. Financed
partial expenses with one-year University Scholorshi arded
on bmsis of merit.

B.A., Anthropology, Bryn Mawr College, Bryn Mawr, Pennsylvania.

Addational Graduate Study in Anthropology: Columbia University
School of General Studies. Graduate School of New School of
Social Research.

WOW LXERI7NCE:

1979 P/RA Research, Inc., 1905 Tienpstead Turnpike, East Meadow,
New York. Senior archaeologist.
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DEPARTMENT OF THE ARMY

BUFFALO DISTRICT. CORPS OF ENGINEERS

1776 NIAGARA STREET

BUFFALO, NEW YORK 14207

NCBED-P Re: Contract No. DACW49-79-C-0088 12 February 1980

Mr. Jerry Ginsberg
PR/A Research Inc.
1905 Sempstead Turnpike
East Meadow, New York 115 4

Dear Mr. Ginsberg:

Enclosed are reviews fro the Buffalo District, the Ohio State Historic
Preservation Office. and the Regional Archaeological Preservation Office
regarding the cultural resources reconnaissance survey report written by
your firm under the referenced contract. These coments should be con-
sidered when you prepare the report for final submittal and included In
an appendix to the final report. The Scope of Work for this project should
also be included as an appendix.

Your cooperation in this matter is appreciated.

3 Incla ' BRU E . DERS
as stated -Geertfacting Officer's Representative
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Sbcot . of

BUFFA"O DISTICT

Branch/Office NCBED-PE RevIewer -Richard Lewis E~t, No. 2171

Subject:Cultural Resoprce Reconn. Geneva-on-the-Lake .DRt4 1/8/80

CMT. D-ig. or
1J%3. Parm. No. CO____ _N__,___.

1 Cover Sheet The number DACW49-?9-R-0032 is the solicitation. Number not

the contract number. The contract number is DACW49-79-C-0088.

2 Page 5 The sentence "Prior to 1965 the project area was predominantly

a marshland with two creeks,Cowles Creek and Skin Beach Creek,

flowing in to Lake Erie." is a bit confusing as it is not clear

how the creeks are related to the marshland.

3 Page 5 There appears to be a word missing from the sentence which begins:

"Heading south from these bluffs the terrain..."

_ Pge i The references in the sentence beginning: "This adds support

to Funks (1972,1978)..." are confusing. The way it reads Prufer%

and Baby 1963 quoted Funk(1972,1978) -

5 Page 16 The word "numberous" is misspelled.

6. Pbge'17 The phrase "New ceramic styles" might be reworded

66
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Sb.t a of

BU-17ALO DISn]CT

Eranrchfoffice 1CKNED-PE Reviewer Richard Lewis Ext. W. 2171

Sitbiact: Cultural Resource Reconn. Geneva-on-the-Lake Data 1/8/80

CDT. Dig. or
.O. Para. No. CO -:NT

7 Page 18 How does the study of Paleo-pathology surgest a subsistence shift

from mixed maize and hunting to maize.

8 General With the exception of the corzents noted above,tbe report is of

Very high quality and is acceptable under the terms of the Scope

of Work.

'67

67



U-?L9dUC~y) WUoXInh LII
Ohio Historical Center 1-71 & 17th Avenue Columbus, Ohio 43211 (614) 466-1500

January 25, 1980

Donald M. Lidde]l, Chief

Engineering Division

Buffalo District Corps of Engineers
1776 Niagra Street
Buffalo, New York 14207

Re: Cultural Resource Survey
Geneva-on-the-Lake, Ohio
NCBED-PE

Dear Mr. Lidlell:

As requested in your letter of January 9, 1980, the staff of the Ohio
Historic Preservation Office has reviewed the survey report for the
Small-Boat Harbor Project (DACW-79-R-0032) at Geneva-on-the-Lake, Ohio.
The report mcets the "Specifications for Reports of Archaeological
Services" of the Ohio Archaeological Council as approved by the Ohio
Historic Site Preservation Advisory Board.

The results of the survey indicate that no prehistoric or early historic
cultural resources are located within the project area and recormnends
that implementation of the undertaking proceed. Since no properties
listed or eligible for listing on the National Register of Historic
Places will be affected, I concur with the findings and recommendations.

This project is located within the landward extent of the coastal area
as included within the drafts of Ohio's Coastal Zone Management Program
And you ray wish to submit a copy of the report for review and coments
to:

Bruce F. McPherson, Administrator
Coastal Zone Management Program
Ohio DcPartment of Natural Resources
Fountain Square, Building E
Columbus, Ohio 43224

The report submitted to this office will become part of the permanent
record file to assist future researchers studying cultural resources
in trorthcaztern Chio. Thank you for requesting our coT.nents on this
phase of project planning.

Sincerely,,25 L.
Cavid L. Biook

J. S State Historic Preservation Officer

E'-F PrD: lid

~C: Puce . ~c~r~6o



Regional 0.. ice: Cleveland Filusen of N..ural History

Wade Oval University Circle Cleveland, Ohio 44106 (216) 231-4600

January 31, 1980

Mr. Donald M. Liddell
Chief, Engineering Division

Department of the Army
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Mr. Liddell,

I appreciate being given an opportunity to review the report
entitled "Cultural Resources Reconnaissance Sur-ey for Geneva-on-the-L3ke
Sr-all Boat Har_ur Projct."

I concur with the findings of the report but offer one suggestion.

I would recor-sunend that the contractors for the job be infcrmed of the
potntial (although slight) of unearthing archaeological resources during

the initial construction phases of the project. If such discoveries are

suspected, they can contact my office to make any salvage efforts.

Once again, thank you for forwarding your report to this office.

Sincerely,

David R. Bush

Regional Archaeological Preservatienist

DRB/cc

)hio l:b c;'ti Center !-71 & 17tM Avenue Coltnius, Ohio 43211 (614) 4GG-S727
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2'-i .ULn-t , I S,.,es Dcprt,,.nt of the Im,
IH IR! YA GL CON SELRVATION AND RECREATION SERVICE

,(.IJIHFAT RFGIONAL OFFICE
75 Spring St rect S.W.. Suite 1176

!. ffit 10 Atlanta. G,.ogia 30303

W540
1201-02 (a) APR 10 1980

Mr. Donald M. Liddel
Chief, Frgineering Division
Buffalo District, Corps of Engineers
1776 Niagara Street
Buffalo, New York 14207

Dear Mr. Liddell:

Enclosed are our reviewer's corments concerning the report entitled
"Cultural Resources Recornnissance Survey for Geneva-on-the-Lake
Small Boat HIarbor Project."

We appreciate the opportunity to review the report.

Sincerely,

Stephanie H. Rodeffer
Acting (ief

Fr(: osure

c:z
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UNITED STATES GOVERNMENT

CATE.memorandum

L , Archeologist, Interagey Arche-ological Services-Atlanta

mumjC-rI Review of the report entitled Te Cultural Resources Reconnaissance Survey
for Ceneva-on-the-lake Small - [Bat iarbor project by Martin F. Murphy
and Annutte Silver

-o: Archeologist, IAS-Atlanta

This cultural resources reconnaissare report is, in my opinion, inadequate
and does not fulfill the requir-Tients of the Scope of Work. The report is
very Ixrly written and needs a strong editorial hand. Background sections
are brief and vague, and the discussion of field rrethodology does not provide
a clear irxication of what was actually done in the field. Maps included in
th3 background and field r.othods section of the report nead redrafting since
they are in their majority blurry and uninfoimetive. Specific crmats per-
taining to the various sections of the report are enturerated below.

M-tuiagcient s~mT-ary - 'This should include a description of the work perforred,
its re:nults, and any recommrnd0ations. Its purpose is to provide a useful
tool for cul tural resource marigeme-nt. The management stmruy presented
in this rel-ort does not provide this information.

p. 5 - Project location and Description - lny the use of the term "irregular"
to describe project area boundaries?

Fvi roirav!ntal Setting - This section includes a discussion of project zones
witJout first ex)laiing what they are. The last line in this section
is awkward and obscure. Maps reproduced here are very poor, and they lack
a legend or explanation.

Faua and Flora - Th"is section should include a discussion of potential re-
sources Lnd tly-ir utilization by prehistoric groups. In the last sentence,
the referenmcre to "nearby areas" should be rrore specific.

GCololical ard Glacial History - This section could include a geologic map
of the area a d a aiore detailed discussion of glacial history. The discussion
on :;lx-,rolne er.o;ica should be exo nded to include rate of erosion and ho
it viay have affect d and affects the cultural resources of this area. The
soils section is too brief and should be expanded to include a discussion of
the rel]ati(xship between different soil associations and the establishmnent
of huran settler-nts.

Prehistrric Overview Section - The section on the Paleo-rndian Stage should
dircutss the envirimental changes rather than siimply state that they occurred.
The discusxsion of the archaic period could expand on the types of sites found
in A htiIulla Cbunty, their location with respect to available resources,
etc. The saem coinmnt applies to the discussion of Middle Woodland.

7tg.- field mrrr0cds s~ction should include a canplete discussion of field
techniqcs. Cx pkges 26-27 Trention is mae of certain natural features of
Zones 1 and III wiich could have been irp[rtant for prehistoric and historic

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan ,
(REV.'%' 7.76)
as^ I,- mRf (d41 CFr ) t01-11.0
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settlement. Those should have been discussed in detail in the background section
of the report. Furthermore, shovel test intervals of 50 reters seem a little
big to be of much use in locating sites.

Field methodology carried out in Zone II is not logical. If Zcne II is fill
from Period A, why would shovel tests be placed in what is obviously a dis-
turbed deposit? In additicn, 100 meter interval shovel tests wouldn't be
very productive anyway. Lastly, what type of evidence for "developing hypo-
theses concerning the prehistoric and historic use of the general project
area" could possibly be found from artifacts found in fill?

Karen Anderson Cordova



United States )epartment of the Interior

IISII AND WII.Dt.lIF Si-RVI('I: 3 3*'IY MUS TO:

East Lansing Area Office
Manly Miles Building. Room 202

1405 South Harrison Road
East Lansing, Michigan 48823

Colonel George P. Johnson
District Engineer
U. S. Army Engineer District

Buffalo
1776 Niagara Street
Buffalo, New.York .4207

Dear Colonel Johnson:

This is our report on the Four-Season Study, Geneva-on-the-Lake, Ashtabula
County, Ohio. The study was undertaken to provide an ecological assessment of
areas that could be impacted by the development of the Geneva-on-the-Lake Small
Boat Harbor, now under study by the Army Corps of Engineers with the Ohio
Department of Natural Resources as local cooperator.

These comments have been prepared under the authority of and in accordance with
provisions of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16
U.S.C. 661 et seq.) and in compliance with the intent of the National Environmental
Policy Act of 1969.

Sincerely yours,

Area M e-

ExdR) -e
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marsh was open to the lake.

Fig. 12. Marsh/Swamp Complex. View of NE part of floating-leaved deep marsh
(zone 41), looking SE from beach on SW side of marsh mouth. (Willow tree
just right of center in Fig. 11 is just left of center in Fig. 12)
Photographed 8/79 when marsh mouth was closed.
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INTRODUCTION

Project Description

The Four-Season Study, Geneva-on-the-Lake, was undertaken in an attempt to
provide an assessment of fish and wildlife resources which might be impacted by
the construction of a small boat harbor within Geneva State Park. The feasibility
of constructing the harbor is presently being investigated by the Corps of
Engineers, with the Ohio Department of Natural Resources as local cooperator.

A four-season, in-depth ecological asessment of the proposed harbor location and
alternative sites was suggested in a planning aid letter of March 7, 1978, from the
Fish and Wildlife Service's East Lansing, Michigan Area Office to the Buffalo
District Corps of Engineers (CE). The need for such an assessment was reaffirmed
by a preliminary field investigation of the project area by biologists from the
Service's East Lansing, Michigan and Columbus, Ohio Field Offices during the week
of April 3 - 7, 1978. The project area came under the jurisdiction of the Columbus
Field Office in a Service realignment to state boundaries effective October 1,
1978. That office agreed to conduct the Four-Season Study under a funding
agreement with the CE. The data included in this report are suitable for inclusion
in the CE Reformulation Phase I General Design Memorandum Study as well as an
Environmental Impact Statement if one is prepared. The study concentrated on the
following communities listed in decreasing order reflecting the time expended on
each: birds (particularly waterfowl), fish, vegetation, mammals, reptiles and
amphibians, and benthos. Water levels were also monitored in the creeks and
wetlands under study.

Project Area

The general project area is shown on Figure 1. The three major study areas are
outlined in red. The present boundary of Geneva State Park is marked in orange.
The marsh/swamp complex was the primary area under consideration as the sit, for
the small boat harbor. The Cowles Creek area was studied as an alternativc harbor
site. At the suggestion of the Ohio Department of Natural Resources (DNR), the
Wheeler Creek area was studied as a possible site for habitat improvement which
might compensate for the loss of resources in the area impacted by harbor
development. Data from sampling or observations outside the three major study
areas were included in the study report when they concerned species that might
also be found in one of the study areas.

Geneva State Park is located on th, gently sloping lake plain in the extreme
northwest corner of Ashtabula County. Hicks (1933a) described the area from just
west of Wheeler Creek to just east of Cowles Creek as probably the best beach-
(June area of the county. He further indicated that the water from the present
marsh/swamp complex flowed into Cowles Creek before entering Lake Erie. He
attributed the development of the Geneva-on-the-Lake marshes to the repeated
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blocking of this stream complex by the shifting sand dunes. Just south of the
Ialishes was a mature forest of oak-chestnut. The chestnut trees were already
being ,,fflicted by the chestnut blight (fungus) which in time essentially eliminated
them from the eastern forests. In his bird surveys of Ashtabula County from !925
to 1332, flicks (1933a) noted that a number of species of breeding birds considered
rare for the county were found breeding in the Geneva-on-the-Lake marshes,
including the following species (total number of breeding pairs observed in
county/number of that total that were found in marsh): pied-billed grebe (2/1),
mallard (2/1), sora (2/I), common gallinule (2/1), American coot (1/1), and black
tern (2/1).

By 1960 (U. S. Geological Survey topographic map, Geneva, Ohio 1960), water from
the miirsh/swamp complex no longer flowed into Cowles Creek, but flowed directly
north into Lnke Erie. An unimproved dirt road ran north from Lake Road to the
swnd dune complex between Cowles Creek and the marsh/swamp complex. Whether
the connection to Cowles Creek had been severed by this road or had been severed
earlier by natural processes is uncertain.

In the late 1960's the Ohio DNR began development of the bathhouse and parking
lot between the present marsh/swamp complex and Cowles Creek. In the process,
the large dune complex was eliminated along with a major portion of the original
marsh area and some of the mature oak forest south of the marsh. The high lake
levels experienced in the early to mid 1970's were also instrumental in reducing the
size of the beach zone in the park area. The marsh area filled by the parking lot
had been the site originally proposed by the CE for the development of the small
hoit hurbor. The Ohio DNI1 now favors the development of the harbor in the
remaining marsh/swamp complex.

M ETHODS

V t .i A, t ion

Vegetaition cover naps were prepared for each of the three study areas. Aerial
photos (AS(S 1972 1:2400 scale) were used to determine the boundaries of each
zone. Boundaries were verified and characteristic vegetation was identified by
ground surveys in June through September of 1979. Specimens of species that were
uncommon or that could not be identified in the field were retained for further
analysis. Identifications were made using the following keys: Fassett (1957),
Pet,'rson and McKenny (1968), Petrides (1972), and Weishaupt (1971).
Nomincltturc generally followed Weshaupt (1971). Identifications of several
speiknens were made or verified by Dr. Ronald L. Stuckey (Associate Professor,
Ohio State University). Information on proposed state threatened or endangered
sp(.icx was supplied by the Natural Heritage Program, Division of Natural Areas
and Preserves, Ohio I)NR. Zones within the wetland portion of each study area
were elan, ified aceording to Shaw and Fredine (1956).
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Fish

The fish communitips or the three studv areas were sampled by trap nets, seining,
and electroshoeking. Sampling was performed in April and October 1978 and March
through August 1979. The trap nets used in 1978 had I" sq. mesh bodies and 2" sq.
mesh leads and wings. The bodies of the trap nets used in 1979 had 4" sq. mesh
netting. From March 22, 1979 to April 17, 1979, the leads and wings were 2" sq.
mesh netting. The larger netting allowed the nets to be set in the streams during
heavy flow periods in the spring. After April 19, 1979, 4" sq. mesh netting was
utilized for lead.s tin(l witi,,. When sot in the streams, the wings of the trap nets
triverseid the entirv width of the stream, forming a "V' opening downstream. When
placed iti the borrow pit. or marsh aro, the body of the trap was at the waterward
end of i load running rt,'rpendicularly from shore. Wings were set at 450 angles to
the lend. Leads aid wing, were 6' icep and viaried in length as required. A 100' x 6'
x I" sq. mesh bg seie was utiliZed for sampling fish in the creek mouth pools and
mlxiiig zon', just lakewird of the creeks. Electrofishing was performed using a
small uril)ulsed I)( baekpack shocker, a Smith-Root Model 11 backpack shocker
with variahle puLed DC, or a large boat-mounted Coffelt VVP-15 shocker with
variable pulsed )C.

All specimens captured were identified using Trautman (1957). Measurement of
total length for each specimen was also performed if it could be done without
unduly stressing, the fish. The life or developmental stage (young-of-the-year,
juvvnile, or adult) was also recorded for most specimens. The determination was
based on lorgth of the specimen and not on scale readings or gonad examinations.
Averni:tr tot'il length for each s4peei( during each life stage is given in Trautman
(1957). Total length measurement, were not made, and all specimens were not
enmjn.r:itv.d when very large numbers of fush were collected such as occurred during
night -wining of the ('reek mouths. Voucher specimens of most species were
retarni,,t for verificntion of species identification. Nomenclature follows Bailey
( 197,)).
Henrth,

During the preliminary ,urvey on April 3-7, 1978, a limited number of -arnple were
'olle,'te(d in the marsh '.warnp complex. A 9" x 9" ponar dredge wots used for

colletetng , mind sitiplos were sorted with a No. 30 sieve bucket. During the formal
studV, ),'rthi ( ()rgrnLsrm were collh' ted only during the collection of aquatic
v,.gtt,tijin taid fsh. Identifications were made sm-ig P/ei ak (1953).

R,-1pt ils,, d , m j~ihihit vn

Ie (Keirrinlo' of j)iak., frogs, antd tUrtl'o , wa , noted when thev were otervd or
ho-tir. Tu'irtles were ownmmioiilV caught ini tie tr',p nets. S,ilfittlaldr weri, (etivelV

4 r-,,hi d fotr ()n 4-v(-rnI ,wen,,ion,- s rl the f)re-,t mtoljm(ent to the wota I'd ,wa np and

in the ( 'owh", ( 'ri,k arc,,. Identfi'ntions were made, using ('onant (1975).
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Birds

Direct counts of waterfowl and other water birds were made from October 1978
through October 1979. In May 1979, the wetland was searched for nests.
Waterfowl broods were noted when found, and recorded by species, age, and number
of young. Other avian species were recorded when observed or heard. In addition,
the numbers of breeding birds were estimated in the marsh/swamp complex and
Cowlcs Creek area with the spot-mapping method (Williams 1936). Transects were
placed on the northeast, cast, and west sides of the marsh portion of the
marsh/swanmp complc, and along the west side of Cowles Creek. Transects were
merked with flagging. Each transect was walked on four or five occasions during
the early morning or evening and the species, sex, and location of each bird was
recorded on a map. All observations of individual species were rerecorded on
seplrate ,nils and estimates of breeding pairs were made through the grouping of
the oi-,'rwations. Surveys for mourning doves and woodcock were also attempted.
Bird identifi'tioris were verified using Peterson (1947) and/or Robbins, et al.
(1966). All nomeneliture has been updatcu through the Thirty-third supplement
(r:Lsenirmnri 1976) to the American Ornithologist's Union Check-List of North
American Birds (Wetmore 1957). A determination of the status (i.e. breeding,
mi! rmt, etc.) of each species was made based on the field survey data and the
st:,itis of the species in Ohio (Trautman and Trautman 1968).

Miirn al s

Smll inininials (mice, shrews, and chipmunks) were trapped with 3x3x9-inch
Sierinir live traps placed in the northeast portion of the marsh/swamp complex
and :dorng t;ic west side of Cowles Creek. The marsh/swamp complex was trapped
on throe o(P~isions, once a month in June, July, and August 1979 with 30 to 40
trip-,. The ('owles Creek area was trapped once during July and once in August
with ?5 iand 15 traps, respectivcly. The occurrence of large mammals was noted
through dlroet observations, tracks, seats, and dens. Animals were identified using
Kirt ,ind (;rossenhider (1976), and their tracks and sents were identified according
to %luin ' (1 !175).

ntcr Levels

We installcd water level gauges in each of the three study areas to determine the
effects of littoral drift material blocking the creek mouths. Gauges were placed at
the following, locations on April I I and 12, 1979 and removed December 20, 1979:

,Marsh/, a mD complex
1) near mouth
?) downstretm of wooujen pedestrian bridge
3) downstream of I.ike Road

'owle", ('reek
I) k)st ea n of concrete pe-destrian hrvige
2) downstrf'ann ot ihandned Lake Road bridge
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Wheeler Creek
1) near mouth
2) upstream of Lake Road bridge.

Gauge readings were to be converted to elevations referenced to International
Great Lakes Datum (1955) after a determination of the actual elevation of the zero
point of each gauge had been made by a CE survey crew. However, the elevation
data provided us by the CE for Cowles Creek and Wheeler Creek proved to be in
error. An alternative method for determining the water elevations in these two
study areas is explained in the results and discussion section. The condition of the
creek mouth was noted when the water levels were recorded for each area.
Corresponding water levels in Lake Erie were calculated from hourly and daily
water level readings from Fairport Harbor (U. S. Department of Commerce,
National Oceanic and Atmospheric Administration, National Ocean Survey,
Rockville, Maryland). All elevations provided in this report are referenced to IGLD
(1955).

For the days when the drainage was open, lake levels were calculated by averaging
the hourly lake level reading corresponding to the time the gauges were read and
the hourly lake level readings for one hour prior to and one hour after the gauge
reading was taken. Averaging was employed in an attempt to reduce errors in lake
level readings caused by short term water fluctuations at the Fairport gauge. For
the days when the drainage was blocked, lake levels were calculated using the daily
mean lake level at Fairport.

RESULTS AND DISCUSSION

Vegetation

Seventeen major habitat types or vwgetation zones were differentiated within the
three study areas (Table 1). When more than one distinct vegetative association or
community could be identified within the same major vegetation zone, the distinct
communities were differentiated by the use of capital letters following the
numerical designation for the zone. Thus, within the shallow marsh (zone 3) several
distinct communities could be identified: 3A - cattail, 3B - swamp loosestrife, 3C ,
3D, nnd 3E - mixed emergents with no distinct dominants. The cover maps of the
vegetation zones within the three study areas are presented in Figures 2, 3, and 4.
Detailed lists of the plant species found within each zone are provided in Tables 2,
3, and 4. The plants are listed in the estimated order of dominance within each
Zone.

Mtmsh/swarn cornlex. The two large open bodies of water (zone 5) in the
mrshswamp complex are borrow pits that were created to supply material to
build the hathhouse parking lot. The west borrow pit had maximum water depths of
,pl)roximltely 7.5 feet when surveyed on June 22, 1979. We found a large knoll
within approximately one foot of tie surface in the northwest quadrant of the pit.
Except in the southeast and southwest corners, the sides of the pit have fairly steep

AMP_
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slopes. Apparently, the combination of the steep slope and exposed clay subsoil has
limited the development of vegetation along the pit perimeter. A sparse band of
cattail and sedges had colonized the lower section of the slope with young willows
and grasses along the upper part. Only one long, shallow channel connects the west
pit to the marsh which is located to the east of the pit. The channel runs NE from
a point just south of the peninsula (zone 14).

The east borrow pit is not as deep as the west pit and has a more gentle slope along
the perimeter of the south half ,f the pit. The water depths gradually increase
from less than four feet in the south half of the pit to a maximum depth of
approximately 5.5 feet in the northwest corner. A small island (zone 17) is found
near the west edge of the pit. The perimeter of the pit, particularly along the
south and cast side, has a good border of Phragmites, cattail, rushes, and
arrowhoad. The west and northeast perimiter of the pit is steeper and the
vegetative community of the dike (zone 14) comes almost to the water's edge,
leaving room for only a limited transition zone of rushes. The island (zone 17) had
a sparse covering of grasses and clover with some rushes along the perimeter. The
east pit is connected to the marsh area by several short channels, the largest of
which connects the southwest corner of the pit to the shrub swamp (zone 6).
During the survey the east pit was generally much more turbid than the west pit
and had less submerged vegetation.

A hardwood forest (zone 16A) borders the north, west, and south sides of the west
pit and the south side of the east pit. Although the entire forest is included under
zone IGA in Table 2, the portion of the forest west of a line running due north from
Lake Road through the middle of the peninsula in the west pit is in a much younger
successional stage than the forest east of that line. The western portion appeared
to be in a shrub successional stage in 1966 (ASCS aerial photo, scale 1:2400).
Presently the overstory consists of pole age cottonwoods, aspens, and ashes with
some willows near the lake (see Fig. 5). If left undisturbed, the western forest
portion at maturity should look very much like the eastern portion looks today. The
eastern portion of the forest is more accurately described in the species list for
zone 16A on Table 2. The mature trees in the overstory are 18 to 24 inches
diameter at breast height (dbh).

The majority of the west borrow pit appears to have been excavated from the
western portion of the forest zone. The east borrow pit was excavated in what
alpcars to have been an extension of the eastern portion of the forest zone (1966
ASCS aerial photo, scale 1:2400). Exclusive of the two borrow pits and a portion of
the (like (zone 14) between the shrub-swamp (zone 6) and the wet meadow (zone
2RI), the majority of the marsh/swamp complex west of the parking lot does not
appear to have been created or greatly modified by the building of the parkirIV lot
and bathhouse.

The wooded swamp (zone 7) is now dominated by an overstory of dead trees (Fig. 6).
The trees appear to have died sometime between 1972 (ASCS aerial photo scale
1:2400) and 1978 (our preliminary survey). The extremely high water levels

fi A:
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experienced on Lake Erie in 1973 and 1974 may have contributed to their demise.
The bottom of the swamp is level and is at an elevation of approximately 573 to
574 feet. The sides of the basin in which the swamp is found rise rather steeply to
an elevation of 578 feet or higher. Trees on the slopes of the basin and in the
forest surrounding the swamp still appear to be quite vigorous.

The water moving downstream through the wooded swamp is confined to a channel
approximutely 15 feet wide as it enters the shrub swamp (zone 6). Park personnel
have constructed a small wooden pedestrian bridge across the channel. The major
portion of the shrub swamp is a dense stand of buttonbush and ash (Fig. 7). Starting
imnmediately north of the shrub swamp and continuing almost to the lake is the deep
marsh (zone 413) dominated by spatterdock with some patches of cattail (zone 4A)
(Fig. 8). Along almost the entire periphery of the deep marsh zone is a shallow
marsh zone dominated by cattail (zone 3A) and some patches of swamp loosestrife
(zone 313). Immediately north of the east borrow pit and separated from the major
marsh po:.tion thait sevvcs as a flow-way for the marsh creek, is another section of
deep marsh (zone 413). A large cattail stand occupying both deep and shallow marsh
(zones 3A and 4A) lies immediately south of zone 4B. Southeast of this area is a
pond-like area of spatterdock (zone 4B) and swamp loosestrife (zone 3B). The
shallow marsh arm (zone 3C) extending to the northeast has developed a very lush
and diverse emergent vegetation community (Table 2). A shallow channel connects
the pond-like area to the cattail marsh (zone 3A + 4A).

The northeast corner of the marsh/swamp complex is a transition area from the
marsh; through a wet meadow (zone 2A) of willows, grasses, and sedges; into an old
field (zone 15A) dominated by pioneering trees and shrubs such as willows,
cottonwoods, aspens, dogwoods, and sumacs. On the north edge of this zone and
just cast of the marsh mouth is a small stand of alder. Separating the old field
(zone 15A) from the mowed grass (zone 11) is a fescue meadow (zone 13). The
development of this fescue meadow may be the result of disturbance due to site
preparation for the construction of the bathhouse.

Cowles Creek Area. The Cowles Creek open water (zone 5) consists of the main
channel and the two creek branches that meet approximately 250 m upstream of
Lake Eric (Fig. 3). The majority of the east bank rises rather steeply to an
elevation of over 588 feet. The open woodland park (zone 16B) occupies this high
ground. Very little aquatic vegetation has developed on the east bank of the main
channel due to the steepness of the bank. Along the north bank of the east branch
is i large area that was inundated during most of the survey period. The area was
dominated by spatter-dock (zone 4C). The area between the two branches is
covered by a hardwood forest (zone 16C) except on the narrow peninsula where the
branches meet. The peninsula is covered with grasses and rushes.

The west bank of the main channel and west branch is very gently sloping and has a
much more well developed wetland community than does the east bank. The
shallow marsh (zone 3D) was normally inundated and had a diverse community of
emergents (Table 3). Just south of the concrete pedestrian bridge that crosses the
creek was a wooded area (zone 1) that was periodically inundated during times of

,~~ ~~~ MW. - ~ pe'q
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high creek levels. The sli-ghtly higher wooded area south of zone I was similar in
dominant species to the forest between the two branches and was therefore
included under zone 16C. Just west of the riparian woodland and forest was an
area dominated by species typical of wet meadoN situations. While this area is
seldom inundated, the soils are probably saturated to within a few inches of the
surface. The area was divided into three wet meadow zones based on dominant
vegetative species (2C, 2D, and 1'. on Table 3). Zone 2C may be the remains of
what was once the channel connecting the unnamed marsh creek to Cowles Creek.
During drier years, development of characteristic vegetation in zone 2C is reduced
by mowing.

Wheeler Creek Area. As in the Cowles Creek area, the majority of the deep water
habitat is confined to the open water (zone 5) of the creek channel. Development
of submerged and floating-leaved vegetation is more extensive in the open water
zone of Wheeler Creek than in that of Cowles Creek, with an area of very
extensive development being separated into zone 4E. Most of the other areas of
deep marsh (zone 4D) appear to be cutoff oxbows except for a small pocket of deep
marsh in the most northeasterly corner of the Wheeler Creek wetland. The mowed
grass (zone 11) to the north of the deep marsh pocket has a single line of trees
along its north side where it meets the upper beach (zone 10). The other mowed
gras areas to the east of the wetland are at an elevation of approximately 580 feet
or higher. The transition to the wetland (elevation of 573 to 574 feet) is a rather
precipitous bank that extends south to Lake Road. With the exception of the deep
water zones, all of the basin north of Lake Road was typed as shallow marsh (zone
3). Several times during the survey the entire basin was completely inundated and
the vegretative community was typical of what one would expect in that situation.
South of ake Road, the area west of the creek sloped gently from the creek to an
elevition of approximately 58n feet near Wheeler Creek Road. While this area
would seldom be inundated, the moisture content of the soil was sufficient to
support typical wet meadow species such as reed canary grass, bluejoint grass, and
a number of species of Carex. Most of the area was typed as wet meadow (zone
2F) although upland species became more dominant as one approached Wheeler
Creek Road. The area south of Lake Road and east of the creek sloped quickly to
an elevation of approximately 590 feet. At the time of the survey, most of the
area (zone 1513) was dominated by shrubs and trees. The area may be an abandoned
pasture, with most of the shrub development beginning sometime between 1966 and
1972 (ASCS aerial photos). The woodland (zone 16D) that abuts Lake Road has also
experienced tree and shrub development since 1966 but a number of the larger
trees were present well before 1966. The section of zone 16D at the south edge of
the ;tudy niras shows no tree or shrub development on the 1966 photo except
immeditely adjacent to the creek. Because the dominant new growth is willow
and ,nmple, the area was classified under 16D rather than 15B.

No plai:nts on the proposed federal list of endangered and threatened species were
fotind in the three study areas. During field surveys in 1975, 1977, and 1979,
botnnLsts from the Ohio DNR and Cleveland Museum of Natural History found nine
specie,; of plants appearing on the proposed state list of threatened and endangered
plants (Table 5). During our survey we encountered two of the species, American
water-,nilfoil and Nuttall's pondweed.

.. . . . .". . .. . .. . . .. .. .. .. . .. , ,.+, .. .. ._ .. :+ . ,_ ,+ ,, ... - - . " " '". . . . .-+- " ;. _J... .I
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Fish

A totfil of 40 species of fish was collected in or upstream of the three study areas;
22 species in the marsh/swamp, 35 in Cowles Creek, and 23 in Wheeler Creek
(Table 6). Scientific names are provided in Table 7. The marsh/swamp complex
received the most sampling effort, followed by Cowles Creek and then Wheeler
Creek (Tables 8, 9, and 10). Sampling with trap nets in Cowles Creek and Wheeler
Creek was difficult in the spring due to high flows. Some species such as northern
pike and various suckers may have ascended the creeks on spawning runs during
these high flow periods and were not collected. We know that coho salmon and
rainbow trout (steelhead) were caught by fishermen in Cowles Creek and Wheeler
Creek during the spring of 1979, but we were unable to set nets to sample them.
Seining was successful in the creek mouths later in the summer, but deeper water
and numerous snags in the upstream reaches limited its use in those areas. The
Coffelt electroshocker was fairly effective when used in Cowles Creek.

The adults of species such as trout-perch, white sucker, and spotted sucker were
taken in the creeks in large numbers in the spring but few or no adults were found
later in the summer (Tables II, 12, and 13). Some species such as spottail shiner,
sand shiner, longnose dace, and logperch were taken primarily over the sand and
gravel substrate associated with the creek mouths and were seldom or never found
in the upstream areas. Other species such as stonecat, white bass, and freshwater
drum were captured almost exclusively in the shallow mixing zones just lakeward of
the stream mouths.

Sixteen species reported by Trautman (1957) in the study areas or in adjacent
streams were not collected during the Four-Season Study. These species include
bowfin, northern pike, blacknose dace, redfin shiner, spotfin shiner, mimic shiner,
channel catfish, tadpole madtom, rock bass, smallmouth bass, and warmouth.
Northern pike spawn at night just at or after ice-out and usually return to the lake
shortly thereafter. In several nights of trap netting just at ice-out in both 1978 and
1979 in the marsh/swamp complex, no northern pike were captured. Smalimouth
bass and rock bass would only be found in very low numbers in the study areas
because the gravel/boulder substrate and moderate gradients they prefer are not
present in the lower reaches of the study creeks.

Eleven species were found during the Four-Season Study that were not reported by
Trnutnian (1957). These species include American brook lamprey, coho salmon,
rainbow trout (steelhead), central mudminnow, quillback, spotted sucker, white
crappie, and black crappie. American brook lampreys are short-lived as adults and
arc easily missed if surveys do not coincide with their spawning period in late April.
Coho salmon and rainbow trout are present as the result of local stockings initiated
by the Ohio DNR after Trautman's surveys. The majority of the adult quillbacks
and spotted suckers are present in the streams only during spawning runs. White
and black crappies are typically found in the pond-like environments in the study
areas and are more widespread today than during Trautman's surveys.
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The fish community of the marsh/swamp complex is typical of what one might
expect in an area that is more often pond-like than free-flowing. Gizzard shad,
golden and emerald shiners, bullheads, carp, and five species of centrarchids
dominated the community. Few of the fish we collected were of catchable size.
The low water levels we observed when the marsh mouth was completely open to
the lake may place a major stress on the fish community. The two borrow pits
provide some refuge because the depths of the connecting channels limit the degree
to which the pits can be drained.

Cowles Creek and Wheeler Creek appeared to support the majority of sport fishing
in the park. Most of the effort was directed toward the spring and fall runs of coho
salmon and steelhead. Some fishermen also dipped smelt during the spring
spawning run. The limited fishing we observed the rest of the year did not appear
to be directed toward any specific species.

No federally listed endangered or threatened fish species were found. At the
Geneva State Park office we examined a number of American brook lampreys, a
state endangered species, that had been taken from Wheeler Creek near U. S.
Route 20 by a local fisherman on April 24, 1979. All brook lampreys have two
specific habitat requirements; high gradient riffles for spawning adults and lower
gradient areas with bars of mixed sand and organic debris for ammocoete
development. The upper half of Wheeler Creek provides the high gradient habitat
required. The lower part of the creek is apparently still providing relatively clean
bars of sand and organic debris. Whether ammocoetes utilize any of the creek
within the study area is unknown.

Benthos

While no quantitative survey of the benthic community was attempted, the
following organisms were collected in the marsh/swamp complex during the limited
preliminary survey and during the collection of vegetation and fish: leeches,
isopods, amphipods, crayfish, damselfly larvae, dragonfly larvae, water scorpions,
alderly larvae, midge larvae, and one adult bivalve mollusk (Anodonta grandis).
The shallowne.s of most of the water area, the large amount of organic de5ris on
the bottoin, and the lush and diverse development of aquatic vegetation should all
lend to the development of a substantial benthic community. The sudden
fluctuations in water level produced by the alternating pattern of opening and
closing of the marsh mouth would appear to be the only factor that could limit
maximum benthic development. Some long-lived species such as the crayfish, the
bivalve mollusk, ano the alderfly larvae are surviving these fluctuations.

Reptiles and Amphibians

Nixon et al. (Ohio DNR) listed 17 amphibian and 19 reptile species, including one
species of lizard, whose ranges included the project area. During the Four-Season
Study, we encountered six species of amphibians and five reptile species (Table 14).
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Of the II salamander species native to the area, two were found. Six red-backed
salamanders and one spotted salamander were found in the upland hardwood forest
(zone 16A) adjacent to the wooded swamp (zone 7). All specimens were found in or
under large rotting logs.

The green frog and the American toad were the most common anurans in the study
area. American tonds were commonly found in the wet meadow (zone 2A) and old
field habitat (zone 15A) north of the marsh. The green frog was often heard and
seen along most shorelines of the marsh, borrow pits, and creeks. The bullfrog was
head on only one occasion in the marsh. The leopard frog was commonly heard or
seen in the three study areas only during the breeding season in the spring.

The midland painted turtle and the snapping turtle were the only turtle species
caught out of a possible four species. The midland painted turtle was commonly
caught in trap nets set in all the creeks, the marsh and swamp, and borrow pits.
Fourteen painted turtles were caught in one overnight set on Wheeler Creek and
thirteen in an overnight set at the wooden pedestrian bridge in the shrub swamp
(zone 6). They were often observed in large numbers sunning themselves on fallen
trees in all three study areas. The Blanding's turtle was observed only once, in the
early spring in the marsh. The snapping turtle was common but was found only in
the marsh/swamp, and the adjacent borrow pits. In all of the trap net sets in the
marsh/swamp complex, a total of five snapping turtles were captured.

Only the two most common snakes in the region, the eastern garter snake, and the
northern water snake were found. The eastern garter snake was commonly
observed in the spring in the meadow and old field habitats of the three study
areas. The northern water snake, an aquatic species, inhabits marsh and creek
habitat. 'they were particularly numerous in the stream mouths at night, feeding
on the juvenile fish that were abundant in the shallow mixing zones. Several also
were found adjacent to the marsh. No endangered or threatened species were
observed during the study. However, the spotted turtle, a state endangered
species, may occur in the project area since it has been reported several times in
the Geneva area.

Birds

A large number of avian species inhabit the park during the course of a year due to
the high diversity and interspersion of habitats (beach, lake, creek, marsh, swamp,
old field, meadow, upland, nd bottomlnand hardwood forest) in the park. Robbins et
at. (1966) documents 224 migratory and breeding avian species which could
potentially use the area. We observed a total of 94 species in the park; 86 in the
marsh/swamp complex, 56 in the Cowles Creek area, and 27 in the Wheeler Creek
area (Table 15). The low number of species observed at Wheeler Creek reflects a
lesser amount of observation time and a lower diversity of habitat types than were
found in the other two study areas. The high number of species utilizing the
miarsh/swamp complex was a direct result of the excellent diversity of habitats in
that area.
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No federally listed threatened or endangered bird species were observed during the
study. The sharp-shinned hawk, a state endangered species, was often observed
hunting in all three study areas during spring migration. During fall migration the
species was only observed once, in the wooded swamp. The species was not seen
during the nesting season.

Of the 94 species found in the park, 46 weru breeding or could be expected to breed
in the park (Table 15). Hicks (1933b) recorded 154 species as breeding species in
Ashtabula County. Fewer than 105 of those species could presently be considered
as more than accidental or very rare breeders in northeastern Ohio (Trautman and
Trautman 1968). A total of 31 breeding species were found during the study; 26 in
the marsh/swamp complex (Table 16) and 21 in the Cowles Creek area (Table 17).

In the marsh/swamp complex the tree swallow, barn swallow, and red-winged
blackbird were the most abundant breeding species followed closely by the yellow
warbler, common yellowthroat, gray catbird, and song sparrow. The red-winged
blackbird nested in the emergent marsh vegetation and adjacent willow stands. The
yellow warbler, common yellowthroat, and song sparrow were attracted to the mid-
successional old field habitat of dogwood, willow, and raspberry north of the marsh
and along the dikes in the wetland. The gray catbird preferred the forest edge
along the west and south extremes of the wetland. Killdeer and spotted sandpiper
utilized the sparsely vegetated island in the east borrow pit.

In the Cowles Creek area the barn ,wallow, tree swallow, and purple martin were
the most abundant breeding species ',allowed by the red-winged blackbird, yellow
warbler, and song sparrow. The latter three species were attracted to the lush
growth of wetsoil plants, shrubs, and snags in the Cowles Creek area. A belted
kingfisher nested in the steep clay bluff on the east side of the Cowles Creek
mouth. The large number of dead trees along Cowles Creek, around the marsh, and
in the swamp attracted a variety of cavity nesting species such as the red-headed
woodpecker, common flicker, great crested flycatcher, white-breasted nuthatch,
downy woodpecker, purple martin, and tree swallow. The barn swallow nested in
the new bathhouse and in the old bathhouses on the east edge of the Cowles Creek
area.

On the few occasions in late April and early May when we attempted woodcock
surveys and in ear!y May when we attempted dove surveys, weather conditions did
not meet official survey recommendations. However, we did hear two woodcock in
the pietiic areas just south of the bathhouse parking lot. We also heard one in the
wet neadow (zone 2C) of the Cowlc:, Creek area and (zone 2A) of the marsh/swamp
complex. We located one dove on the north edge of the Wheeler Creek area and
two on the south edge. None were heard or seen in the marsh/swamp complex or in
the Cowles Creek area during the dove surveys. However, doves were observed
during other routine bird surveys in both areas.

Waterfowl production asociated with the marsh/swamp complex and Cowles Creek
was impressive when the small size of the wetland and adjacent suitable stream
habitat are considered. Two wood duck broods, one mallard brood, and one Canada

U
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goose nest were found on the marsa/swamp complex (Tablel8). Two wood duck and
one mallard brood were found on Cowles Creek and one wood duck brood was seen
on Wheeler Creek. Wood duck production in Ashtabula County is apparently very
good. Information from the Ohio DNR indicates that at least nine streams in
Ashtabula County contain important wood duck habitat. However, none of the
streams appear to be censused regularly for wood duck production.

All of the broods observed were found after Juiy 4th, and all were less than 30 days
old. Nest initiation dates ranged from May 2 - June 10. Bellrose (1976)
documented peak wood duck nesting initiation dates for central Illinois as April 17
through May 2 with the last nests initiated no later than June 25. The mallard nest
initiation peak is May 5 - May 30.

Several factors may account for our inability to find broods earlier than July 4th.
One factor may be that the broods were younger and more vulnerable to predation
and thus may have been more secretive. The broods observed were from nests
initiated later than average. Therefore, we may have missed broods from earlier
nests. From 45 to 60% of wood duck nests and about 45-75% of T,.aulard nests fail
to hatch (Belrose 1976). Thus, some broods we observed may have been the result
of a second nesting effort by the hen. The difficulty in finding broods due to the
demise vegetation in the wetland probably prevented our finding more than one-half
of the broods.

Two pair of Canada geese utilized the wetland area during the spring of 1979. On
May 24th, a goose nest with five eggs was found on a muskrat lodge in the cattail
marsh (zone 3A + 4A) on the northeast corner of the marsh/swamp complex. Four
of the five eggs hatched between May 30 and June 6, but the adults and brood were
not seen again. Geese reportedly have nested in the park area for several years and
presumably are a part of a flock of about 3.100 individuals established by the Ohio
DNR at Mosquito Creek Reservoir State Wildlife Area, approximately 40 miles SSE
of the project area.

Several factors contributc to the value of the park as a waterfowl production area.
First, the wetland and neighboring streams must be considered as a complex, each
part of which contributes to the whole. Nesting waterfowl, including wood ducks,
require a variety of wetland or creek habitat to fulfill their needs. For a protein
source, laying hens feed extensively on invertebrates which are readily available in
shallow wetlands (less than 30 cm deep). More than 50% of the invertebrates
consumed are aquatic invertebrates (Drobney and Fredrickson 1979). A deep marsh
with open water interspersed with emergent vegetation produces the maximum
invertebrate biomasq (Voigts 1973). Open water for courtship and loafing are also
needed. The marsh/swamp complex provides the best combination of habitat types
for the activities mentioned above of the three areas studied.

Wood ducks nest in tree cavities and are often limited by the availability of
suitable ;ize cavities. Gilmer et al. (1978) located active wood duck nest cavities
by radio tracking hens to the nest. Most nests were within 0.5 km of permanent
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water. The species of tree is unimportant, although sugar maple, basswood,
American beech, and elm appear to contain more cavities than do most other tree
species. Upon hatching, the wood duck young are led to water and require
sufficient cover for protection. The young ducklings also feed extensively on
invertebrates as a protein source for growth. Again, aquatic emergent vegetation
interspersed with open water provides the best habitat for both requirements.

Ball et al. (1975) studied wood duck brood survival and surmised that mortality was
directly related to the distance of overland travel. He recommended encouraging
nesting within 0.8 km of water. Geneva State Park contains an abundance of
upland and bottomland hardwood forest in close proximity to creeks and wetlands.
The marsh/swamp complex provides valuable early spring feeding areas for laying
hens and an abundance of cover and food resources for broods. In addition, the
wetland provides optimum habitat for breeding mallards and Canada geese. Cattail
marsh, wet and upland meadows, and dikes provide suitable nesting habitat for
mallards and Canada geese within or near the wetland.

A total of eighteen species of waterfowl, five species of herons and bitterns, two
species each of grebes and gulls, three species of marsh birds (rails, coots, and
gallinules), and one species of loon were observed utilizing one or more of the study
arc'is (Tables 19 and 20). Shallow-wading species such as woodcock, killdeer, and
sandpipers were not included. A number of species such as common merganser,
snow goose, whistling swan, and herring gul were observed offshore of the study
areas but were not included on these tables or on Table 15.

Ashtabula County lies within a major flight path extending from the Atlantic coast
through the western basin of Lake Erie and into the prairie nesting area and
beyond. Water birds began appearing in the study areas immediately after ice-out
in carly March. Large numbers of mergansers and scaup concentrated offshore in
the lake in late March and early April. Only a small number of the birds utilized
the study areas.

The majority of the water bird use in Cowles Creek and Wheeler Creek during the
spring consisted of red-breasted mergansers and horned grebes foraging on shiners
and other small fish that were ascending the creeks. Hooded mergansers and
buffleheaJs were seen feeding on shad and shiners in the borrow pits in mid-March.
However, the majority of the spring use in the marsh/swamp complex was by
dabl)ling ducks. The complex not only served as a resting area but also provided an
important shelter for water-birds during severe weather conditions. For example,
on the night of April 5, 1979, during the peak of the spring migration, northeast
winds of over 40 knots swept the lake. On the next morning, 79 waterfowl of nine
speci(es and 285 gulls of two species were observed resting on the marsh and borrow
pits. By mid-May only the breeding waterfowl and some transient or non-breeding
members of species such as great blue heron and ring-billed gull remained in the
study areas.
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Although waterfowl use in the swamp/marsh complex was extensive and diversified
in the spring, the greatest use occurred as wood ducks concentrated in the area
prior to fall migration. We first noted an increase in wood duck use in the second
week of August. From August 23, 1979 through October 4, 1979 the number of
wood ducks varied from 115 to 182 per evening survey. A conservative estimate of
the total use of the area from August through October for wood duck night roosting
would be 8000 waterfowl use days. There was also a moderate amount of fall use
by Canada geese, mallards, and blue-winged teal. However, the number of
waterfowl species using the area was much lower in the fall than in the spring.

As most of the birds were using the area as a night roost, we made our counts by
concealing ourselves in a good vantage point on the edge of the marsh
approximately one hour before sunset and counting all waterfowl that landed in the
area until darkness prevented our seeing anymore birds. We attempted to verify
our counts by returning to the area before dawn the following mornings to count
the birds as they left the area. Such attempts were unsuccessful as many of the
wood ducks left when only the faintest light brightened the sky. Therefore, only
the evening observations (E) on Table 19 for August, September, and October
accurately reflect the number of wood ducks using the area.

A number of the birds leaving the area each morning were observed moving to
Cowles Creek. As in other parts of the park, oak trees in the Cowles Creek area
provide the mast favored by wood ducks as a fall food.

In both 1978 and 1979, the numbers of wood ducks using the area decreased about a
week before the opening of the waterfowl hunting season (October 19, 1978 and
October 15, 1979). Work done on other wood duck roosts by Tolle (1973) indicates
thit this decrease could be normal dispersion or it could be the result of
disturbances such as the building of duck blinds associated with the opening of the
waterfowl hunting season. The use of the area by wood ducks and other waterfowl
was quite low after the start of the hunting season. Thirteen hunters were
observed along the marsh perimeter on opening day of the 1978 season.

Gilmer et al. (1977) studied post breeding activities of wood ducks in Minnesota and
found that 17% of the drakes and 42% of the hens that bred locally remained in the
sanme area until the hunting season began. During the flightless period, 59% of the
drakes and 48% of the hens remained in the local area. In an Illinois study, some
wood ducks regained flight by early August but others were still flightless as late as
September 29 (Bellrose 1976). During the flightless period, wood ducks remained in
areas with abundant emergent cover (Gilmer et al. 1977). Therefore, the wetland
coinplex may have provided cover for a large number of flightless ducks which were
not seen. Parr et al. (1979) studied autumn wood duck movements in Illinois and
showed that the ducks stay within 2.2 km of the roost.

As in the study by Tolle (1973), the wood ducks we observed showed a decided
preference for but tonbush cover for night roosting. We often observed wood ducks
landing in the floating-leaved zone of the marsh or in the east borrow pit, but the
birds would then swim into the shrub swamp zone. On several occasions when two
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observers were available, one would be positi,)ned to view the shrub swamp while
the other would view the wooded swamp and/or the marsh mouth area. The number
of birds using the shrub swamp was always at least ten times greater than the
number using the other habitat(s).

Mammals

Of the 48 species of mammals whose ranges include the project area (Burt and
Grossenheider 1976), we found evidence indicating that at least 16 of the species
utilized one or more of the study areas (Table 21). Most species not found were
those that are difficult to trap and leave few visible signs; such as the moles, smaill
shrews, bats, weasels, and flying squirrels, or those species for which no habitat
was available such as the pine vole. No endangered or rare species were found.

Bats were not sampled during the study although several individuals of an unknown
species were observed in the marsh area. The little brown bat, big brown bat, and
eastern pipistrel are the most common species in Ohio and probably comprise the
majority of the individuals seen in the early evening. Burt and Grossenheider (1976)
list ten species of bats which may occur in the area, including the Indiana bat, a
federally endangered species. The Indiana bat prefers riparian habitat of medium
size streams with closed or semi-open canopy (Dennis Case, Ohio DNR, pers.
comm). Cowles Creek and upper Wheeler Creek may provide such habitat.

Five species of small mammals were captured north of the marsh with Sherman live
traps and four species were captured along Cowles Creek (Table 22). Trapping
success was 13.6% of 176 trap-nights (1 trap set for 1 night) in the marsh/swamp
coinplex and 30.2% of 43 trap-nights along Cowles Creek. This indicates a slightly
greater abundance of small mammals at Cowles Creek, probably due to the lush
vegetation and greater amount of snags, logs and dense undergrowth. As expected,
the white-footed mouse was the most abundant species at Cowles Creek comprising
53% of the catch. White-footed mice prefer open woodlands and hardwood riparian
habitats with an abundance of snags and logs.

North of the marsh, the shorttail shrew was the most abundant (58% of catch)
followed by the meadow vole (26%). The shorttail shrew, which feeds on insects,
prefers a variety of habitats and would be expected to be abundant in an old field
with a diversity of mierohabitats such as in the area north of the marsh.
Grim-ihoppers were abundant during the summer and would tend to attract shrews.
The meadow vole is restricted to old fields and grasslands. The populations of this
species fluctuate drastically from year to year and may become very high in some
years. During several winter visits, a large number of air holes and push-ups
created by meadow voles in the snow were found in the old field and meadows north
of the marsh. We found evidence of an attempt by a raptor to catch a meadow vole
at tn air hole on the east side of the meadow (zone 13). Several hawks were also
observed hunting in this area during the spring and fall. Meadow voles are an
important food source for foxes, hawks, owls, skunks, and weasels.

Several fox and red squirrels were observed in the study area. Although neither
was commonly seen, the fox squirrel was most common in the picnic area east of
Cowles Creek. The large number of hickory and oak trees along the east bank of



(owles ('reek and in the woods adjicent to the swa t p 4h,, ,1(1r v -i I ent
squirrel hbitat, but squir-eAs were rar.lv ,een in these areas. Perhap- ve.r,,. ,ng
has occurred, or some other disturbance has suppre-sed the population.

The population of rabbits (eastern cottontail) was low for an area with such a
diversity of habiltts. )aiiig the winter vi isL we observed very few trae'kV t.sxrept
in a hawthorn thicket in the southeast orner of the hardwood forest (zone 16A) and
in a large tangle of grnpe vines west of the marsh eretck 'T1oth. The evere
winters of 1977/78 and 1978/79 may have led to a temporary decrease in tie
population size.

Whitetail deer tracks and ,ifrs were conmion in the marsh ttre:i and in the forest
(zone 16A). A doe was flushed from the northern edfge of the marsh in Mav. ITh
old field habitat north of the marh, with the diversity of shrubs and grasses,
provides abundant browse and bedding sites for deer.

The raccoon is by far the most abundant tarrijvore. Tracks were numerous along

the edges of the marsh, swamp, and creeks of the three study areas. Raccoon
generally travel traditional corridors during hunting, with males having a home
range of about one mile in diameter and females 3/4 mile (Schwartz and Schwartz
1959). Therefore, more than one animal may traverse the entire study area. Den
sites are usually hollow trees but may also include muskrat lodges (Urban 1968).
The number of dead trees along Cow~es Creek and in the swamp probably provide
abundant denning sites. Raccoons are important predators on ground nesting ducks,
and wood duck nests.

The red fox was probably the next most abundant species of carnivore. No dens
were found, but track s indicate the area Ls traversed often by hunting indivlduqls.
Several sets of mink tracks were found around the marsh and swamp perimeter
during the winter visits.

Fresh beaver cuttings were found along Cowles Creek and on a dike (zone 14)
between the marsh and the east borrow pit. The activity at Cowles Creek included
a recently accumulated stockpile of saplings indicating a family group may be
present rather than an isolated individual. Beaver in Ohio and the midwest
commonly den in banks along streams. The natural damming effect of the lake on

Cowles Creek may make the lower stretches of that stream attractive to beaver.

Muskrats were commonly seen in the spring and fall but less so in the summer.
Only two lodges existed in the marsh during the spring of 1979, indiveting most

animaLs denned in dikes and banks. Severe water level fluctuations in the spring
and fall and low water levels it) the winter could be detrimentail to muskrat
populations in the wetland. Several trappers that were interviewed stated they had
greater success in the borrow pits and streams (Cowles and Wheeler Creeks) than in
the wetland (marsh/swamnp complex exclusive of pits).
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maximum water levels recorded were 572.08 feet (mouth open) and 573.90 feet
(outh closed) on Cowles Creek and 571.97 feet (condition of mouth not recorded,
but probably open) and 574.07 feet (mouth closed) on Wheeler Creek.

The water level fluctuations in all three study areas are the result of two
interacting forces; 1) the flow rates of the creeks, and 2)the transport and
deposition of littoral drift material in the creek mouths due to the wave energy of
the lake. If one assumes that littoral transport is fairly uniform along the Geneva
State Park lake s' re with the exception of some interference due to a concrete
groin west of Wi Aer Creek, the major variable affecting the condition of each
creek mouth would appear to be the flow rate of the creek. This appears to be the
case as Cowleq Creek, which has the largest drainage basin, experienced the fewest
number of days when the moutJ was closed by a littorally deposited bar. The marsh
creek, with the smallest drainage basin, experienced the highest number of days
when the mouth was closed. Even on many of the days when the condition of the
creek mouths were indicated as open, the water levels in the study areas remained
above the prevailing lake level as the bars at the mouths were not completely
blown out but rather were functioning as low-head darns, allowing only a small flow
to cascade down them to the lake. This was particularly true in the summer and
fall. High flows in late winter and early spring initially opened very wide and deep
mouths at Cowles Creek and Wheeler Creek. As flow rates decreased, littoral drift
material gradually filled these deep cuts, resulting in mouths that even when open
were often quite shallow and riffle-like.

Sonic of the highest water levels in the marsh/swamp complex were the result of
storms that produced very strong onshore winds and some precipitation. The
resulting water levels were sufficient to completely inundate the shallow marsh
(zone 3C) and approximately 30 m of mowed grass along the northwest edge of the
parking lot. The static pool reached upstream beyond the Lake Road culvert.

Fig. 5 illustrates the typical summer condition of the marsh creek mouth. Figs. 9
and 10 illustrate the difference between marsh water levels when the mouth is open
(Fig. 9) and when the mouth is closed (Fig. 10). Figs. 11 and 12 illustrate the
importance of the marsh creek blockage to the development of the northeast
portion of the complex. There is very little water in the floating-leaved deep
marsh channel (zone 411 between zone 2A and zone 3A + 4A) when the marsh creek
mouth is open. When thp mouth is closed (Fig. 12) the water is deep enough to
prcvont most emergent growth. As the elevations of the littorally deposited bars
are am function of wave height and lake level, one could generally expect changes in
the average water levels in all three study areas to parallel long-term changes in
lake level.

Changes in water levels in a wetland are essential to the maintenance of aquatic
ve;etation. Periodic reductions in water levels and the drying out of the wetland

suhstrite serves to oxidize organic material, allow germination of aquatic plants,
and increase productivity (Weller and Spatcher 1965, Weller and Fredrickson 1974).
Likewise, high water levels (2-3 feet) thin the vegetation and create openings,
edges, and water conditions necessary for maximum wildlife use (Weller and
Fredrickson 1974).
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The low i O4 r levels in the marsh/swamp complex in the spring may reduce
waterfc duction of the area. Shroeder et al. (1976) regulated spring water
levels I ,ntrol and experimental marsh units in Colorado and found higher
waterfowl ,l 'uction in areas flooded prior to migration. Higher water levels in
prairie wetlands in Iowa created more loafing and feeding sites for territorial pairs
and increased the number of blue-winged teal breeding pairs (Weller 1979). Without
the constant redeposition of littoral drift material in the mouth of the marsh creek;
the sizc, diversity of habitat types, and waterfowl use of the wetland would be
substantially reduced.
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Table 1. Vegetation zones of the marsh/swamp complex, the Cowles Creek area,
and the Wheeler Creek area delineated during the Four-Season Study,
Geneva-on-the-Lake.*

Cover maps of the three study areas are presented in Figures 2, 3, and 4;
and species lists for each zone are provided in Tables 2, 3, and 4.

General Vegetation Zones Marsh/Swamp Cowles Creek Wheeler Creek

Periodically flooded woodland 1

Wet meadow 2A, 2B 2C, 2D, 2E 2F

Shallow marsh 3A, 3B, 3C 3D 3E

Deep marsh 4A, 4B 4C 4D, 4E

Open water 5 5 5

Shrub swamp 6

Wooded swa mp 7

Beach 10 10 10

Mowed grass 11 11 11

Past ure 12

Meadow 13

Dike 14

Ol field 15A 15B

Woodland or forest 16A 16B, 16C 16D

Island 17

*rhe vegetation zones designated by single digit numbers correspond to the
wetl:ind types described in Fish and Wildlife Circular 39, Wetlands of the United
States. The double digit numbers for the non-wetland zones were arbitrarily
selected for the purpose of this report only. When several distinct vegetative
communities occur within the same general vegetation zone or wetland type,
they are differentiated by the use of capital letters.
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Table 2. Plant species found within the vegetation zones of the marsh/swamp
complex during the Four-Season Study, Geneva-on-the-Lake.

See Fig. 2.

2A. Wet Meadow

Black willow Salix nira*
Phragrnites Phragmites communis
Bluejoint grass Calamagrostis canadensis
Fox sedge Carex vulpinoidea
Sedge Carex sp.
Sedge Carex lupulina

211. Phragmites Wet Meadow

Phragmites
Red-osier dogwood Cornus stolonifera

3A. Cattail Shallow Marsh

Narrow-leaved cattail Typha angustifolia
Bladderwort Utricularia vulgaris
Lesser duckweed Lemna minor

3B. Loosestrife Shallow Marsh

Swamp loosestrife Decadon verticillatus

3C. Emergent Shallow Marsh

Softstem bulrush Scirpus validus
Giant bur-reed Sparganium eurycarpum
Narrow-leaved cattail
Wool-rush Scis cyperinus
Broadleaf arrow-head Sagittaria latifolia
Blunt spike-rush Eleocharis obtusa
Phragm ites
Rice eutgrass Leersia oryzoides
Rose-mallow Hibiscus palustris
Dark green bulrush Scirpus atrovirens
Common threesquare Scirpus americanus
Swamp milkweed Asciepias incarnata

4A. Cattail Deep Marsh

(see 3A. for species composition)

413. Floating-Lenved Deep Marsh

Spatter-dock Nuphar advena
Bladder wort
American water-rnilfoil Myriophyllum exalhescens



Table 2. (Continued)

5. Open Water

Crisp-leaf pondweed Potamogeton crispus
Sago pondweed Potamogeton pectinatus
American water-milfoil

6. Shrub Swamp

Buttonbush Cephalanthus occidentalis
Ash Fraxinus sp.
Dead trees
Spatter-dock
Pickerel-weed Pontederia cordata
Bladderwort
Narrow-leaved cattail
Phragmites
Broadleaf arrow-head
Wool-rush
Nuttall's pondweed Potamogeton epihydrus
Mild water-pepper Polygonum hydropiperoides
Softstem bulrushSedge

7. Wooded Swamp

Dead trees
Buttonbush
Lizard's tail Saururus cernuus
Arrow-leaved tearthumb Polygonum sagittatum
Nodding smartweed olygonum lapathifolium
Dotted smartweed olygonum punta tum
Pennsylvania smartweed Polyqonum pensyivanicum
Jewel-weed Impatiens capensis

10. Beach

11. Mowed Gramq

13. Meadow

Meadow fescue Festuca elatior

14. Dike

Red-osier dogwood
Staghorn sumac Rhus typhina
Eastern cottonwood Populas deltoides
Black willow



Table 2. (Continued)

14. Dike (continued)

Willow Salix sp,
Phragrni tes
Fescue Festuca sp.
Jewel-weed
Goldenrod Soidgo sp.
Queen Anne's lace Daucus carota
Wild rose Roa sp.
Yellow sweet clover Mefiotus off icinahis
Timothy Phleum pratense
D~o-bane Apocynu sp.
Canada goldenrod Solidag~ocanadensis
Wild mint Mentha spicata
Rose-mallow
Dead trees
Path rush Juncus tenuis
Colts foot Tsiaofrfara
Cardinal-flower Lobelia cardinalis
Star-thistle Centauriu m umbela turn

15A. Wooded Old Field

Black raspberry Rubus occidentalis
Eastern cottonwood
Bigtooth aspen Populas grandidentata
Red-osier diogwood
Black willow
Alder Alnus serrulata
Staghorn sumac
Hox elder
Qunk ing aspen Populas tre muloides
Wild grape Vitus sp.
Meadow fescue
Milkweed Asciepias sp.
Goldenrod
Blue vervain Verbena hastata
Common St. John's wort Hyperieum perforatum
Common tansy Tanneetum vulgare
Lady's-thumb Polygonum persicaria
Queen Anne's lace
Scouring rush Eguisetum sp.
Daisy flenbane Erigeron annuus
Dead trees



Table 2. (Continued)

IiA. Hardwood Forest

Overstory

Red oak Quercus borealis (. rubra)
Pignut hickory Carya g1Lbr
Shagbark hickory Carya ovata
White oak quercus alba
Sugar maple Acer saccharum
Pin oak Quercus palustris
American beech Fagus grandifolia
Black walnut Juglans nigra

Understory

American basswood Tilia americana
Red-osier dogwood
Silky dogwood Cornus o!qa
Flowering dogwood Cornus florida
Black cherry Prunu sorotina
Witch hazel H'amamelis virginiana
Ironwood Carpinus caroliniana
Wild grape
Grecnbrier Smilax sp.
American chestnut Castanea dentata (root sprouts)
Northern arrowwood 'iburnum recognitum
Hawthorn Crataegus sp.
Poison ivy Rhus radicans
Blueberry Vaccinium sp.
Dead trees

17. Island

* 'The scientific name for each plant species or genus is provided only the
first time the species or genus appears on the table.
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Table 3. Plant species found within the vegetation zones of the Cowles Creek

area during the Four-Season Study, Geneva-on-the-Lake.

See Fig. 3

1. Periodically Inundated Woodland

Dead trees
Northern arrowwood Viburnum recognitum*
Red-osier dogwood Cornus stolonif era
American elm Ulmus americana
Red oak Quercus borealis (Q. rubra)
Bittersweet nightshade Solanum dulcamara
Jewel-weed Impatiens eapensis
False nettle Boehmeria cylindrica
Poison ivy Rhus radicans
Ash Fraxinus sp.
Hawthorn Crataegus sp.
Buckthorn Rhamnus sp.
Rice cutgrass Leersia oryzoides
Moneywort y chia nummularia
Red raspberry Rubus idaeus L. var. strigosus
Solomon's seal -olygonatum sp.
Iris Iris sp.
Cardinal-flower Lobelia cardinalis

2C. Wet Meadow

Soft rush Juncus effusus
Phragmites Phragmntes communis
Narrow-leaved cattail Typha angustifolia
River bulrush l_!u fluviatilis
Sedges Carex sp.
Pigweed Amaranthus tuberculatus
Yellow sweet clover Melilotus officinalis
Goldenrod Solidago sp.
Rice eutgrass
Lady's-thumb Polygonum persicaria
Arrow-head gittaria s.
Swamp milkweed Asclepias incarnata
Wild mint Mentha sicata
Common tansy Tanacetum vulgare
Aster Aster sp.
Ir q
Virginia wild-rye Elymus virginicus

2D. Wet Meadow

Jewel-weed
Giant bur-reed Sparganium eurycarpum
Narrow-leaved cattail

/



'Pabl- 3. (Continued)

2D. Wet Meadow (continued)

Phragmites
Rice cutgra&ss
Sedges
Arrow-head
Wool-rush Scirpus cyperinus
Canada wild-rye Elymus canadensis

2E. Wet Meadow

Reed canary grass Phalaris arundinacea
Fescue Festuca sp.
Narrow-leaved cattail
Sedges
Phragmnites
Goldenrod
Sof t rush
Blue vervain Verbena hastata
Rose-mallow Hibiscus palustris

3D. Shallow Marsh
Arrow-head
Narrow-leaved cattail
Red-osier dogwood
Rice cutgrass
Walter's millet Echinochloa walteri
Jewel-weed
Phragmites
Nodding smart weed Polygonu m lapathifolium
Sweet flafl Acorus calamus
Duck weed Lemna sp.
Prnirie cord gras Spartina pectinata

4C. Floating-Leaved Deep Marsh

Spatter-dock Nuphar advena

5. Open Water

10. Rench

11. Mowed Grass

1613. Open Woodland Park

White oak quercus alba

led



Table 3. (Continued)

16C. Hardwood Forest

Overstory

White oak
American basswood Tilia americana
American beech Fagus grandifolia
Ash
Pignut hickory Cary glabra
Shagbark hickory Carva ovata
Chinquapin oak Quercus muehlenbergii

Understory

Ironwood Carpinus caroliniana
American basswood
Northern arrowwood
Silky dogwood Cornus obliqua
Wild rose Rosa sp.
Red oak
Paw paw Asimina triloba
Wild grape Vitus sp.

* The scientific name for each plant species or genus is provided only the
first time the species or genus appears on the table.
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Tablo 4. Plant specie,; found within the vegetation zones of the Wheeler Creek
aren during the Four-Season Study, Genev a-on-the- Lake.

See Fig. 4.

2F. Wet 'Mendow

Fescue Festuca sp.*
Reedl canary grass Phalaris arundinacea
Bluejoint grtvi Calamagrost is cainadensis
GIrass-leaved goldenrod Soliago grainiiTohiY
Yellow sweet ('lover Meliotus off icinalii
Milkweed Asclepias sp.
Red-osicr dogwood CornuIs stolonifera
Dogwood Comaus sp.
IIek willow Salix n1j11ra

Stughorn sumac Rhus tvphina
Raspberry Ruhus Sp
Chickweed Stellaria sp.
Queen Anrne's lace DaUCUS earota
Soft rush Juncus efuu
Fox sedge Carex vulpinoiden
Sedge Carex stipata
Sedges Carex spp.

3E. Shallow Marsh

Sedges
Bluejoint grass
Black willow
Wool-rush Scirpus cyperinus
Dogwood
Arrow-head Sagittaria sp.
RiVc' OUtgrass Leersia oryzoides
lUcid trees
River bulrush Scirpus fluviatilis
Swamp loosestrife Decadon verticillatus
Soft rush
Elderberry Sambucus sp.

4D. Deep Marsh

Arrow-he ad(
Giant bur-reed Sparfganium cuycarum
Narrow-leaved cattail Typha angutif~olia
Pickerel-weed Pontederia cordata

4 E. Floating-Leaved Deep Marsh

Spatter-dock Nuphar advena
Le,,-er duckweed Lernna minor
White water-lily Nymphaea tuberosa



Table 4. (Continued)

5. Open Water

Pondweed Potamogeton sp.

10. Beach

1i1. Mlowed Grass

12. Pasture

U5B. Woo-Led Old Field

Red-osier dogwood
Bu ttonbush Cephalanthus occidentalis
Ash Fraxinus sp.
Black willow
Wild grape Vitus sp.
Wild rose Rosa sp.
Black cherry Prunus sorotina
Apple Pyrus malus
Sassafras Sassafras albidumn
Sugar mnaple Acer saccharum
Red canary grass
Sedges

16D. Woodland

Sugar maple
Black willow
Ash
Red-osier dogwood
Dog wood
Wild grnpe
Buttonbush

*The scientific name for each plant species or genus is provided only the
first time the species or genus appears on the table.



Table 5. Plant species known to occur within Geneva State Park and on the

proposed list of threatened and endangered plants for the State of Ohio.*

Common and Scientific Name Status** Location***

Inland sea-rocket PPT 1, 4, 5
Cakile edentula var. lacustris

Seaside spurge PPT 1, 5
Euphorbia polygonifolia

Inland beach-pea PT 1, 5
Lathyrus maritimus

Purple sand-grass PPT 1
Triplasis purpurea

Leafy tussock sedge PE 5
Carex aquatilis

Water-starwort PT 2, 3
Calli tr iche verna

American water-milfoil PPT 2
Myriophyllum exalbescens

Slender naiad PPT 2
Najas flexilis

Nuttall's pondweed PPT 2
Potamogeton epihydrus

Information provided by Natural Heritage Program, Division of
Natural Areas and Preserves, Ohio Department of Natural Resources.
All sightings occurred from 1975 through 1979.

** Status: PPT- proposed potentially threatened
PT - proposed threatened
P E - proposed endangered

* Location: I - upper beach zone between marsh mouth and bathhouse
2 - marsh/swamp
3 - upstream of wooded swamp
4 - upper beach zone on either side of Cowles Creek mouth
5 - upper beach zone on either side of Wheeler Creek mouth
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Table 6. Distribution and relative abundance of fish species collected during the
Four-Season Study, Geneva-on-the-Lake.*

Cowles Wheeler

Species Marsh/Swamp Creek Creek

American brook lamprey - - SE
Gizzard shad A C U
Coho salmon - U R
Rainbow trout (steelhead) R U R
Rainbow smelt R C C
Central mudminnow U R
Grass pickerel U -

Stoneroller - C C
Goldfish U C
Carp C C U
Golden shiner A C
Emerald shiner A A C
Striped shiner - VC A
Spottail shiner U A VC
Sand shiner - VC VC
Bluntnose minnow U A A
Longnose dace R R R
Creek chub - C U
Quillback - R
White sucker U A VC
Northern hog sucker - U
Spotted sucker - U C
Golden redhorse - U
Shorthead redhorse - R
Black bullhead R -

Yellow bullhead - R R
Brown bullhead C C A
Stonecat - R
Trout-perch - A VC
White bass - R
Green sunfish U U
Pumpkinseed C C R
Bluegill VC C
Largemouth bass VC R
White crappie A -

Black crappie A U U
Johnny darter - R R
Yellow perch U -

Logperch - U U
Freshwater drum - C -

Total number of species 22 35 23

The relative abundance terms used are comparable to those used by
Trautman and Gartman (1974) and are defined as follows:

A - Abundant. A numerically dominant species.
VC- Very Common. A species readily caught in large numbers.
C - Common. A species caught in moderate to large numbers.
U - Uncommon. A species caught regularly but in small numbers.
R - Rare. A species caught infrequently and in small numbers.

SE - State endangered. A species on list of endangered wild animals

in Ohio. /7



Tauble 7i. Comoiin~ und scientific naines of fish species collected during the
Four-Season Study, Geneva-on-the-Lake.

Common Name Scientific Name

American brook lamprey Lampetra lamottei (Lesueur)
Gizzard shaid Dorosoma cepedianum (Lesueur)
Coho salmon Oneorhynchus ks~utch (Walbaum)
Rainbow trout (steelhead) Salmo gairdneri Richardson
Rainbow smelt O5smerus mordax (Mitchill)
Central mudminnow Umbra lim-i (Kirtland)
Grass pickerel Esox americanus vermiculatus Lesueur
Stoneroller Campostomna anomalum (Rafinesque)
Goldfish Carasius auratus (Linnaeus)
Carp Cvprinus capi Linnaeus
Golden shiner Note migonus crysoleucas (M itchill)
Emerald shiner Notropis atherinoides Rafinesque
Striped shiner Notrops' chrysoephaus (Rafinesque)
Spot tail shiner Notropis husnu Clinton)
Sand shiner Notroois stramineus (Cope)
Blunt nose minnow Pimephales notatus (Rafinesque)
Lonfgnose dace Rhinichthys cataractae (Valenciennes)
Creek chub Seilu atromaculatus (Mitchill)
Quillhack Carpjodes cyprinus (Lesueur)
White sucker Catsto commersoni (Lacepede)
Northern hog sucker Hypentelium n~grcans (Lesueur)
Spotted sucker Minytrema melanops (Rafinesque)
Golden redhorse Moxostorma erythrurum (Rafinesque)
Shorthead redhorse Moxostoma macrolepidotumn (Lesueur)
Black bullhead Ictalurus melas (Rafinesque)
Yellow bullhead Ictalurus natalis (Lesueur)
Brown bullhead Ictalurus nebulosus (Lesueur)
Stonecat Noturus flavus Rafinesque
Trout-perch Pereopsis omisoma cus (Walbaum)
White bass Morone chrysops (Rafinesq ue)
Green sunfish Lepornis cyanellus Rafinesque
Pumpkinseed Lepomis ibbosus (Linnaeus)
Blucgill Lepomnis macrochirus Rafinesque
Largemouth bass Micropterus salmoides (Laeepede)
White crappie Pomoxis; annularis Rafinesque
Black crappie Pomoxis nigromaculatus (Lesueur)
Johnny darter Etheostoma nirum Rafinesque
Yellow perch Perca f lav~sce-nsMit chill)
Logperch Percina caprodes (Rafinesque)
Freshwater drum Ap oino;tus grunniens Rafinesque

Follows nomenclature in: Bailey, R.M., editor. 1970. A list of common and
scientific names of fishes from the United States and Canada (third
edition). Amer. Fish. Soc. spec. pub. No. 6. 150 p.



Table 8. Date, method, and location of fish collections made in the marsh/swamp
complex during the Four-Season Study, Geneva-on-the-Lake.

4/6/78 A preliminary survey was performed by biologists from East Lansing and
Columbus Field Offices prior to formal initiation of four-season study.
Electroshocked the marsh with the small backpack shocker. Overnight
trap net sets (1" sq. mesh body, 2" sq. mesh leads) in east and west pits
and in marsh.

10/18/78 Electroshocked east and west pits and shrub swamp with the small
backpack shocker for approximately 30 minutes in each location.

3/22/79 Overnight trap net set (0" sq. mesh body, 2" sq. mesh leads) in marsh
creek mouth pool. Creek mouth open to lake.

3/28/79 Overnight trap net set (Q" sq. mesh body, 2" sq. mesh leads) in marsh
creek mouth pool. Creek mouth open to lake. Overnight rain covered
net with debris. No fish were captured.

4/4/79 Overnight trap net set (0" sq. mesh body, 2" sq. mesh leads) in marsh
creek mouth pool. Creek mouth open to lake. No fish were captured.

4/5/79 10:30 a.m. to 12:30 p.m. Electroshocked swamp from foot bridge
upstream to Lake Road using Smith-Root Model VII backpack shocker.

4/11/79 Overnight trap net set (0" sq. mesh body, 2" sq. mesh leads) downstream
of foot bridge. Creek mouth closed.

5/10/79 Overnight trap net set (4" sq. mesh body and leads) downstream of foot
bridge. Creek mouth slightly open to lake.

6/22/79 12:30 a.m. to 1:15 a.m. Seined beach at closed mouth of marsh creek
using 100' x 6' x 4" sq. mesh bag seine.

8/7/79 Overnight trap net sets (4" sq. mesh body and leads) in SE corner of east
pit and SE corner of west pit.

8/8/79 Overnight trap net sets (4" sq. mesh body and leads) off NW corner of
island in east pit and in SW corner of west pit. Seined NE and NW
corners of east pit with 100' x 6' x I" sq. mesh bag seine from 2:30 p.m.
to 7:30 p.m.

8/9/79 Overnight trap net set (" sq. mesh body and leads) in marsh off west
dike of east pit. Seined NE and NW corners of west pit with 100' x 6" x
4" sq. mesh hag seine from 12:30 p.m. to 4:30 p.m.

/ 0/



Table 9. Date, method, and location of fish collections made in Cowles Creek
during the Four-Season Study, Geneva-on-the-Lake.

10/18/78 8:30 a.m. to 9:10 a.m. Electroshocked lower 50 meters of creek using the small
backpack shocker.

3/22/79 Overnight trap net set (" sq. mesh body, 2" sq. mesh leads) in mouth
pool. Creek mouth open to lake.

4/25/79 Overnight trap net set (1" sq. mesh body and leads) in mouth pool.
Creek mouth open to lake.

5/10/79 Overnight trap net set (0" sq. mesh body and leads) downstream of
abandoned Lake Road bridge on west branch.

5/24/79 Overnight trap net set (" sq. mesh body and leads) in mouth pool.
Heavy rain washed out the net but some fish were captured.

6/21/79 11:30 p.m. to 6/22/79 12:30 a.m. Seined mouth pool using 100' x 6' x i" sq.
mesh bag seine. Creek mouth open to lake.

7/19/79 Noon to 3:00 p.m. Electroshocked from mouth upstream to fork and 75
meters up each branch, using Coffelt VVP-15 electroshocker mounted
in a johnboat. Creek mouth closed.

8/9/79 Electroshocked 300 meters of west branch downstream of Rt. 534
near southern corporation limit of Geneva-on-the-Lake using Smith-
Root Model VII backpack shocker.

,("1



Table 10. )ite, method, and location of fish collections made in Wheeler Creek
during the Four-Season Study, Geneva-on-the-Lake.

4/4/79 Overnight trap net set (1" sq. mesh body, 2" sq. mesh leads) in mouth
pool. Creek mouth open to lake. Wind switched to NW, causing lake
surge up creek and washing out net. No fish were collected.

4/11/79 Overnight trap net set (i" sq. mesh body, 2" sq. mesh leads) in mouth
pool. Creek mouth slightly open to lake.

4/25/79 Overnight trap net set (i" sq. mesh body and leads) upstream of Lake
Road bridge. Creek mouth open to lake.

5/24/79 Overnight trap net set (i" sq. mesh body and leads) in mouth pool.
Creek mouth was closed when net was set but overnight rain opened
mouth and washed out the net. Some fish were collected.

6/22/79 1:30 a.m. to 2:30 a.m. Seined the mouth pool using a 100' x 6' x I" sq.
mesh btg seine. Creek mouth open to lake.



Table Ii. Number, life stage, and capture date by species of fish collected from
the marsh/swamp complex during the Four-Season Study,
Geneva-on-the-Lake.

4/6/78 4/6/78 4/6/78 10/18/78

Trap Net &
Shocker Trap Net Trap Net Shocker

Shrub
Marsh East Pit West Pit Swamp

American brook lamprey
Gizzard shad
Coho salmon *
Rainbow trout (steelhead)
Rainbow smelt 1
Central mudminnow
Gras pickerel IA
Stonerollor
Goldfish
Carp 2A 4A/IJ
Golden shiner 4J
Emerald shiner
Striped shiner
Spot tail shiner 2
Sand shiner
Bluntnose minnow 1A
Longnose dace 1A
Creek chub
Quillbuck
White sucker *

Northern hog sucker
Spotted sucker
Golden redhorse
Shorthend redhorse
Black bullhead
Yellow bullhead
Brown bullhead 1J 14A 1A
Stonecat
Trout-perch
Whitc bass
Green sunfish IA
Pumpkinseed 10J 2J
Bluegill 3A/6J 4A 2YOY
Largemouth bass IJ IA 1A
White crappie 36J 11A 3J
Black crappie 33A 12A lA/3J
Johnny darter
Yellow perch
Logperch
Freshwater drum

Two coho salmon and two white suckers were captured in trap nets set in

the lake off the mouths of the marsh creek and Cowles Creek.
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Table 11. (Continued)

10/18/78 10/18/78 3/22/79 4/5/79
Shocker Shocker Trap Net Shocker

Wooded
East Pit West Pit Mouth Pool Swamp

American brook lamprey
Gizzard shad
Coho salmon
Rainbow trout (steelhead) 1J
Rainbow smelt
Central mudminnow 4A
Gras pickerel 1A IA 1A
Stoneroller
Goldfish
Carp
Golden shiner 1A
Emerald shiner
Striped shiner
Spottail shiner 3A
Sand shiner
Bluntnose minnow
Longnose dace
Creek chub
Quillback
White sucker 1A/2J
Northern hog sucker
Spotted sucker
Golden redhorse
Shorthead redhorse
Black bullhead
Yellow bullhead
Brown bullhead
Stonceat
Trout-perch
White bass
Green sunfish IA
Pumpkiinseed 3J/2YOY Abundant J&YOY IA IJ
Bluegill 5J/4YOY Abundant J&YOY
Largemouth bass IA/1J IJ/IYOY
White crappie IA 8J
Black crappie
Johnny darter
Yellow perch
Logperch
Freshwater drum



rable t 1. (Continued)

4/11/79 5/10/79 6/22/79 8/9/79

Trap Net Trap Net Seine Trap Net

Foot Bridge Foot Bridge Beach Marsh

American brook lamprey
Gizzat-d shad
Coho salmon
Rainbow trout (steelhead)
Rainhow smelt
Centrd mudmirutow 3A
Grass pickerel
Stoner-oller
Goldfish 1J
Carp
Golden shiner 1J 1A
Emerald shiner
Striped shiner
Spottail shiner 1A
Sand shiner
Bluntnose minnow
Longnose dace
Creek chub
Quillbatck
White sucker
Northern hog sucker
Spotted sucker
Golden redhorse
Shortheird redhorse
lllI('k Il)tIlIfi(1
Yellow bullhead
Brown inlllhictid
Stoiec,,t
Trout-perch
White ha,-,
Green sunfish 3A
Punmji6nseed IJ
Bluelgill Ui 1A 2YOY
Largemouth bass YOY
White cruppie
Black ('r'lI)pie 3 2
Johnny dirter
Yellow perch 1
LoIgpere-h 1A
Freshwater drum

,- q



Table 11. (Continued)

8/7&8/79 8/8/79 8/7&8/79 8/9/79

Trap Net Seine Trap Net Seine

East Pit East Pit West Pit West Pit

Anicrioaii brook lamprey
Gizzard shad 3A/1J/2YOY 4A/137Y0Y 4J/9YQY 5A/16OYOY
Coho salmon
Rainbow trout (steelhend)
Rainbow smelt
Central mudinnow
Grass~ pickerel
Stoncroll--r
Goldfish 1A
Carp 1A 1A
Golden shiner 2A 11lA&J 1A/13JorYOY
Emerald shiner IA 322A&J 34A&J
Striped shiner
Spottiil shiner
Sand shiner
Bluntnose minnow 2A
Long nose dace
Creek chub
Qu iill)aek
White slicker 2A/5J
Northern hog sucker
Spotted sucker
Golden redhorse
Shorthend redhorse
Black bullhead 1A
Yellow bullhead
Brown bullhead 6A 8A/2J/1YOY
Stonecat
Trou t-percl
White bflS
Green sunfish 3A
Ptimpkinseed 1A/1J
Bluegill 2A/3J 17JI4YOY 15A/9J 1A/12J/3YOY
Litrgeinouth his.s 1YOY 3YOY 81YQY
Wilit erniii 22 A/2J 104A/92J/93Y0Y iJ
liimek vrappie 14A/3.J/3YOY 6A/52J/I3YOY 1OA/6J 4A/16J/8YOY
.Ioliry darter
Yellow perch 3J
I ogpereh
Freshwater diran

A - Adult .J - Juvenile YOY -Young of the Year



Table 12. Number, life stage, and capture date by species of fish collected from
Cowles Creek during the Four-Season Study, Geneva-on-the-Lake.

10/18/78 3/22/79 4/25/79 5/10/79

Shocker Trap Net Trap Net Trap Net

Lower Lake Road
50 Meters Mouth Pool Mouth Pool Bridge

American brook lamprey
Gizzard shad 13 5
Coho salmon *
Rainbow trout (steelhead)
Rainbow smelt 4A
Central mudminnow IA
Gras's pickerel
Stoncroller
Goldfish 3A/3J 3
Carp 1A 1
Golden shiner 2A
Emerald shiner 1A 134A&J 1
Striped shiner
Spottail shiner IYOY 138A&J 176A&J
Sand shiner
Blntnose minnow IA
Longnose dace
Creek chub
Quillbnck 1
White sucker 6A/2J 1OA&J
Northern hog sucker 1
Spotted sucker
Golden redhorse
Shorthend redhorse 1A
Black bullhead
Yellow bullhead
Brown bullhead 1YOY 13J 6
Stonecat
Trout-perch 100A&J 480A
White ba.-ss
Green sunfish
Pumpkinsecd 6YOY
Bluogill 13YOY
Largemouth bass
White crappie
Black crappie 3A 2
Johnny darter IA
Yellow perch
Logperch
Freshwater drum 2

local fisherman indicated he had caught coho salmon and rainbow trout

(steelhead) from the creek and beach area during March and April.

..... .- - -.



Table 12. (Continued)

5/24/79 6/21/79 7/19/79 8/9/79

Trap Net Seine Shocker Shocker

Lower
Mouth Pool Mouth Pool 250 Meters West Branch

American brook lamprey
Gizzard shad 1 3J** 12A&J/1YOY
Coho salmon
Rainbow trout (stecilhead)
Rainbosv smelt
Central inudminnow
Grass pickerel
Stoneroller 9A,J&YOY 1A/4J 22A&J
Goldfishi 4A&J
Carp 29A&J/IYOY 2YQY
Golden sliin(r IA** 33A&J
EInIeraild shiner abundant 1A/1J
Striped shiner very common 3A 3A&J
Spottail shiner very common
Sand shiner very common
Bluntnose minnow 102A&J/1YOY 6A&J
Loncrnosc (lace 3A
Creek Chub 2A 31A&J
Qtiillhnck 5 YOY
White sucker 24A&J/49Y0Y 50AdcJ/4YOY
Northern ho- sticker IA
Spotted sucker 3J
Golden redlholse 3J
Sluortheaud redhorse

Yellow bulillend 2A
Birown blha 118 YOY
S tolle('lit 1A**
'f'rou t-pereh
White hwa- 3J**
Green sunfish 1
Pumpk inseed UJ

Lariternouth bass 1A

Blauck ertippie IA
Jiohnny darter
Yellow peh
I ,Ofl)Ct'ClI 9A
Frieshwter t( (rnin U (J**I

** All ov muost of .peeiinvns for indicitted species -were collected in t.he shallow mixing
zone where the( creek meets the lake.

A - Adult .1 - Juvenile YOY - Young of the year
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Tuble 13. Number, life stage, and capture date by species of fish collected from

Wheeler Creek during the Four-Season Study, Geneva-on-the-Lake.

4/11/79 4/25/79 5/24/79 6/22/79
Trap Net Trap Net Trap Net Seine

Upstream
Mouth Pool of Bride Mouth Pool Mouth Pool

American brook lamprey
Gizzard shad 3J iJ
Coho salmon
Rainbow trout (steelhead) *
Rainbow smelt
Central mudminnow
Gra i pickerel
Stoncroller 3A/7YOY
Goldfish
Carp 1J 1A
Golden shiner
Emerald shiner 3A 13A&J
Striped shiner 49A&J
Spottail shiner 18A 1A IJ
Sand shiner 14A&J
Bluntnose minnow 96A&J
Longnose dace IA
Creek chub IA
Quillback
White sucker 6A 1A 7J/6YOY
Northern hog sucker
Spotted sucker 8A J
Golden redhorse
Shorthead redhorse
Black bullhead
Yellow bullhead 1A
Brown bullhead 30A IA
Stonecuit
Trout-perch 13A
White bas
Green sunfish
Pumpkinseed
Bluegill
Largenouth ba,,-;
White crappie
Bllack crappie 3A/1J
Johny darter 1A
Yellow perch
Logperch 2A
Freshwater drum
• Conversations with park personnel and local fishermen revealed that rainbow trout

(steelhead) and salmon (probably coho) were caught in the creek during March 1979.
• * On April 24, 1979, a local fisherman collected a number of American brook lampreys

(state endangered species) several miles upstream of mouth.
~ * Substantial smelt run occurred in creek during the third and fourth weeks of April 1979.

• Several pumpkinseeds were caught by fishermen during early summer, 1979.

A - Adult J - Juvenile YOY - Young of the year
1 &



Table 14. Relative abundance and distribution of reptiles and amphibians observed
during the Four-Season Study, Geneva-on-the-Lake.

Relative
Species Abundance Distribution

Snapping turtle C Marsh
Chelydra serpentina

Midland painted turtle A Marsh, Cowles, Wheeler
Chrysemys picta marinata

Blanding's* turtle U Marsh
Emydoidea blandingi

Northern water snake C Marsh, Cowles, Wheeler
Natrix s. sipedon

Eastern garter snake C Marsh
Thamnophis s. sirtalis

Spotted salamander U Forest near swamp
Ambystorna maculatum

Red-backed salamander C Forest near swamp
Plethodon c. cinereus

American toad C Marsh
Bufo armericantis

Bull frog U Marsh
Rana eate,;ceiana

Green frog A Marsh, Cowles, Wheeler
Rana clamitans melanota

Northern leopard frog C Marsh, Cowles, Wheeler
Rarn pipiens

A - Abundant

C -Common

U -Uncommon

-7



Table 1.. Distribution and status of birds observed during the Four-Season Study,
Geneva-on-the-Lake.

Area in which observed

Speies Marsh Cowles Wheeler Status

Common loon x M
Gitvia immer

H-orned gr'ebe x x x M
Podiceps auritus

Pied-billod grebe x x M
Podilymbus podiceps

Great blue heron x x T
Arden herodias

Green heron x x x B
Butorides vireseens

Great egret x M
Casrnerodius albus

Black-crowned night heron x x M
Nyctecorax nyceticorax

Amcrienn bittern x M
Rotiiurtis letiinos

Caindr goose x B
lirmita ennadensis

Mall-ird x x x B
A nas pin tyrhynchos

Bilack (hick x m
A -ns rtubripes

Pintail x M

(Green-winged teail x M
Ann-, carolinensis

flue-winged teal x x 1*
Ann., (iscors

Amnerican wigeon x M
Arvis americana

Northern shoveler X M
Aasj clypenta

Wood duck x x x B
A ix Sponsa

Ring-riecked dhick x M
Aythyti collaris



Tnble 15. (Continued)

Area in which observed

______pecies Marsh Cowles Wheeler Status

Canvasback x M
Aythya valisineria

Scaup x x M
Aythya sp.

Common goldencye x M
Bucephtila clangula

Buf flehead x M
Bieeohailn albeola

Oldsquiiw K x M
Clang1fula 1hyeinalis

Rtuddy duck x M
Oxyurn jainnicensis

Hooded merganser x M
Lophodytcs cucullatus

Common merganser x x x M
Mcrgus merganser

Rcd-brcustcd merganser x x x M
Me-,sserrator

Turkey vulture x m
Catli'mrtes aura

Sharp-shinned hawk X X xM
Accipiter striatus

Red-tailed tvawk x x SR
yjut!o ja mit icemisis

Marsh hawk x x M
Circus cyancus

American kestrel x x x M
Filco spitrverius

Ruffed [,i x b
!3onw-,~ mbellu%

Sora x M
Porzaiin carolina

Common gallinuic. x M
(alimiii chloropus

Amieriennm c-oot x x M
Fiflien amnericana

Kx illdeer x x B
'haramdrius vociferus

AdJ



Table 15. (Continued)

Area in which observed

____ Species Marsh Cowles Wheeler Status

American woodcock x x b
Philohela minor

Common snipe x M
Capella gallinago

Spotted sandpiper x x x B
Actitis macularia

Solitary sandpiper x M
Tringn solitaria

YellowlegIs x M
Tringa sp.

Least sandpiper x M
Cnlidt-Ls minutilla

Hcerring, grull x x T
L rargen tatus

Ring-bi-Iled gull x T
Larus- delawarensis

Bonaparte's gull x M
L1ir i philadelphia

Mlourn irn (k-e x x x b
Ztonmiin macroura

y.llow-billed cuckoo x b
(:Ccyziis Rinericanus

Gr('at horned owl x x x SR

Ch i i ney swift x x SR
Chmmettirpt pelagicti

Ruhy-throated hummingbird x b
Archilochus colubris

Belted kingfisher x x x B
Mefraceryle alcyon

Common flicker x x x B

Colapte auratus

RCei-heflded woodpecker x x B

Melin2Epes crythrocephalus

Downy woodpecker x x B

Picoides pubescens



Table 15. (Continued)

Area in which observed

Species Marsh Cowles Wheeler Status

Eastern kingbird x x x B
ryrannus tyrannus

Great crested flycatcher xB
Myiarchus crinitus

Eastern phoebe B

Sayornis phoebe

Willow flycatcher x x B
Empidonax traillii

Least flycatcher x B
Empidonax minimus

Eastern wood pewee x b
Contopus virens

Tree swallow x x x B
Iridoprocne bicolor

Bank swnllow x x SR
Riparin ripatria

Barn swallow x x x B
Hlirundo rustica

Purple martin x x B
Progne subis

Blue Jay x x m
Cyanocitta cristata

Common crow x x x SR
Corvus hrachyrhynchos

Black-capped chickadee x x b
Parus atricapillus

Tufted titmouse x b
Parus bicolor

Whitc-breasted nuthatch x B
Sittn enrolinensis

Brown creeper x m
Certhit fniniliarsL

Long-billed marsh wren x x B
("istothorus palustrLs

Gray catbird x x B
D)urnctella earolinensis



Table 15. (Continued)

Area in which observed

Species Marsh Cowles Wheeler Status

American robin x x x B
Turdus migratorius

Wood thrush x b
Hylociehla mustelina

Cedar waxwing x x b
Boinbycilla cedrorum

Starling x x b
Sturnus vulgaris

Red-eyed vireo x x b
Vireo olivaceus

Warbling vireo x B
Vireo gilvus

Yellow warbler x x x B
Dendroica petechia

Yellow-rumped warbler x M
Dendroica coronata

Common yellowthroat x x xB
Geothlypis trichas

flooded warbler x m
Wilsonia citrina

American redstart x b
Setophaga ruticilla

*Eastern mneadowlark x m
Sturnella magna

Red-winged blackbird x x x B
Agelaius phoeniceus

*Northern oriole x x B
Ic tcrus galbula

Common grackle x x x B
Quiscalus quiscula

Brown-headed cowbird x b
Molothrus ater

Cardinal x x B
Cardinalis cardinalis

Indigo bunting x B
Pas-,erina cyanen



Table 15. (Continued)

Area in which observed

Species Marsh Cowles Wheeler Status

American goldfinch x x b
Carduelis tristis

Tree sparrow x M
Spizella arborea

Song sparrow x x x B
Melospiza melodia

M - migrant, observed during normal migration period for the species and seldom
or never found breeding in northeastern Ohio.

m - probable migrant, observed during normal migration period for the species
but known to regularly breed in Ashtabula County.

T - transient, seen outside of normal migration period for species but not known
to breed in Ashtabula County.

B - breeding within study areas (see Tables 16 and 17).

b - probable breeding species, occasionally seen during normal breeding season
in study area and likely to be breeding within or near study area.

SR - summer resident, seen during breeding season and known to breed in Ashtabula
County but daily forage range too large to determine if species is breeding
within or near study area.

I* - drake was seen in marsh several times during breeding season but no nest
or brood were found.



Table 16. Breeding birds observed in the marsh/swamp complex during the
Four-Season Study, Geneva-on-the-Lake.

Number of Number Number
Breeding of Nests of Broods

Species Pairs Observed Found Observed

Green heron 1

Canada goose 1 1

Mallard 1

Wood duck 2 2

Killdeer I I

Spotted sandpiper 1

Common flicker 2

Red-headed woodpecker I

Eastern kingbird 2 2

Great crested flycatcher 1

Eastern phoebe 1

Willow flycatcher 1

Least flycatcher I

Tree swallow Numerous

Barn swallow Numerous 1

White-breasted nuthatch I

Long-billed marsh wren 1

Gray catbird 4

American robin I

Warbling vireo I

Yellow warbler 7

Common yellowthroat 4

Red-winged blackbird 10+ 10

Northern oriole I

Cardinal I

Song sparrow 4

'V



Table 17. Breeding birds observed in the Cowles Creek area during the Four-Season
Study, Geneva-on-the-Lake.

Number of Number Number
Breeding of Nests of Broods

Species Pairs Observed Found Observed

Mallard 1 1

Wood duck 2 2

Spotted sandpiper 1

Belted kingfisher 1

Common flicker 1

Red-headed woodpecker 1

Downy woodpecker 1

Eastern kingbird 2

Willow flycatcher 1

Tree swallow Common

Barn swallow Numerous

Purple martin Common

Gray catbird 3

American robin 2

Yellow warbler 4

Common yellowthroat 2

Red-winged blackbird 4

Common grackle 2

Cardinal 3

Indigo bunting I

Song sparrow 4



Table 18. Waterfowl production, Four-Season Study, Geneva-on-the-Lake.

Nest*
Clutch Brood Date Initiation

Species Size Size Class Discovered Date

Marsh/Swamp

Canada goose 5 - - May 24 April 23 - April 28

Mallard. - 5+ IC July 26 June 2 - June 10

Wood duck - 4 IC July 4 May 5 -May 9

Wood duck - 4 IIA Aug 7 June 1 - June 9

Cowles Creek

Mallard - 5 IC July 4 May 10 - May 14

Wood duck - 7 IIA July 4 May 2 - May 10

Wood duck - 9 IC July 4 May 5 - May 9

Wheeler Creek

Wood duck - 3+ - July 4

Estimate using an incubation period of 28 days for Canada goose, 30
days for wood duck, and 28 days for mallard laying one egg per day with
average clutch size.
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Table 21. Relative abundance and distribution of mammals found in the project
area during the Four-Season Study, Geneva-on-the-Lake.*

Relative
Species Abundance Distribution

Opposum U Marsh
Didelphis marsupialis

Shorttail shrew A Marsh, Cowles
Blarina brevicauda

RPe, .)on A Marsh, Cowles, Wheeler
Procyon lotor

Mink R Marsh
Mustela vison

Red fox U Marsh
Vulpes fulva

Woodchuck C Park
Marmota monax

Eastern chipmunk C Marsh, Cowles
Tamias striatus

Eastern fox squirrel U Marsh, Cowles
Sciurus niger

Red squirrel U Marsh
Tamiasciurus hudsonicus

Beaver U Marsh, Cowles
Castor c nadensis

White-footed nouse VC Marsh, Cowles
Peromyscis leucopus

Meadow vole VC Marsh, Cowles
Microtus pennsylvanicus

Muskrat C Marsh
Ondatra z bethica

Meadow jumpii 4 mouse R Marsh
Zu s hudsonius

Eastern cottontail U Marsh, Cowles
Sylvilagus floridanus

Whitetail deer C Marsh
Odocoileus virginianus

* Presence noted by visual observations, live trapping, tracks, and seats.

A - Abundant
VC- Very Common
C - Common
U - Uncommon
R - Rare
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Table 22. Small mammal trapping success on the marsh/swamp complex and
Cowles Creek area during the Four-Season Study, Geneva-on-the-Lake.

Number % of
Species Caugh Catch

Marsh/Swamp

Shorttail shrew 14 58

Eastern chipmunk 1 4

White-footed mouse 2 8

Meadow vole 6 26

Meadow jumping mouse 1 4

Total 24 100

Cowles Creek
Shorttail shrew 3 23

Eastern chipmunk 2 16

White-footed mouse 7 53

Meadow vole 1 8

Total 13 100



Table 23. Water levels in the marsh/swamp complex during the Four-Season Study,
Geneva-on-the-Lake.

Condition Water Elevation at Gauge Water
Date & Approximate of Creek Foot Elevation

Time of Reading* Mouth Mouth Bridge Road of Lake**

4/11 3 PM Open 572.37 572.97 574.44 571.70

6 PM Closed 2.73 2.97 4.44 1.70

4/12 9 AM Closed 3.17 3.27 4.48 1.77

4/18 6 PM Open 2.54 2.76 4.15 2.04

4/19 9 AM Closed 2.83 2.87 4.11 2.05

4/26 6 AM Open 2.15 2.62 3.96 2.04

5/10 2 PM Closed 3.03 3.03 3.72 2.07
5/24 2 PM Closed 3.27 3.27 3.64 2.13
6/5 7 AM Open 2.62 2.59 3.64 2.22

6/6 9 AM Open 2.69 2.73 3.64 2.34

6/13 7 PM Closed 3.79 3.75 3.80 2.23

6/22 11 AM Closed 3.47 3.45 3.49 2.23

7/3 5 PM Closed 3.45 3.43 3.54 2.26

7/4 9 AM Closed 3.49 3.47 3.54 2.30

7/19 10 AM Closed 3.06 3.06 3.14 2.19
7/25 3 PM Closed 2.87 2.89 3.14 2.10

7/26 9 AM Closed 2.87 2.87 3.14 2.16

8/9 10 AM Closed 3.43 3.47 3.44 2.18

8/23 5 PM Closed 3.69 3.69 3.72 1.96

8/24 9 AM Closed 3.75 3.73 3.77 2.03

8/31 8 AM Closed 3.79 3.79 3.82 2.05
9/5 5 PM Closed 3.67 3.69 3.71 2.08

9/13 8 AM Closed 3.50 3.49 3.54 1.89
9/26 6 PM Closed 3.27 3.27 3.29 1.89
10/3 9 AM Closed 3.47 3.37 3.54 1.76
10/11 6 PM Open 3.92 3.82 4.54 1.52

10/29 1 PM Closed 4.21 4.21 4.24 1.50

12/20 1 PM Closed 4.12 4.12 4.60 1.39

All dates are for calendar year 1979.

** Elevation of Lake Erie derived from 1979 Hourly and 1979 Daily Mean
Water Levels, IGLD (1955), Fairport Harbor, U. S. Department of Commerce,
NOAA, Rockville, Maryland.

V14'



Table 24. Water levels in Cowles Creek during the Four-Season Study,
Geneva- on- the- Lake.

Date & Approximate Condition of Water Elevation Water Elevatior

Time of Reading* Creek Mouth of Cowles Creek of Lake**

4/11 3 PM Open 572.08 571.70

4/12 10 AM Open 2.66 1.89

4/18 6 PM Open 2.25 2.04

4/19 8 AM Open 2.28 2.09

4/25 6 PM Open 2.18 2.02

6/4 8 PM Not recorded 2.30 2.26

6/5 9 AM Not recorded 2.38 2.23

6/6 11 AM Open 2.30 2.32

6/13 8 PM Not recorded 2.30 2.21

6/22 1 PM Open 2.50 2.20

7/3 6 PM Open 3.06 2.22

7/4 10 AM Not recorded 3.10 2.30

7/19 It AM Closed 3.25 2.19

7/25 4 PM Open 3.08 2.09

8/24 10 AM Open 2.55 2.06

8/31 11 AM Closed 2.78 2.05

9/5 6 PM Closed 2.90 2.08

9/13 10 AM Closed 3.90 1.88

9/21 9 AM Open 2.40 1.89

9/26 10 AM Open 3.07 1.87

10/3 9 AM Open 3.00 1.85

10/11 6 PM Open 2.30 1.52

10/29 2 PM Open 2.81 1.50

12/20 2 PM Open 2.95 1.39

* All dates are for calendar year 1979.

* Elevation of Lake Erie derived from 1979 Hourly and 1979 Daily Mean
Water Levels, IGLD (1955), Fairport Harbor, U. S. Department of
Commerce, NOAA, Rockville, Maryland.



Table 25. Water levels in Wheeler Creek during the Four-Season Study,
Geneva-on-the-Lake.

Date & Approximate Condition of Water Elevation Water Elevation

Time of Reading4 ' Creek Mouth of Wheeler Creek of Lake**

4/12 8 AM Open 572.95 571.80

4/18 6 PM Open 2.49 2.04

4/19 8 AM Open 2.34 2.08

4/25 7 PM Open 2.25 2.04

4/26 10 AM Open 2.20 2.06

5/10 3 PM Not recorded 2.63 2.08

5/24 2 PM Closed 3.17 2.13

6/5 Noon Open 2.73 2.28

6/6 6 AM Open 2.35 2.36

6/13 8 PM Not recorded 1.97 2.20

7/3 7 PM Not recorded 3.93 2.23

7/4 Noon Not recorded 4.05 2.30

7/25 8 PM Closed 3.29 2.10

8/31 11 AM Closed 2.45 2.05

9/5 6 PM Closed 2.85 2.08

9/13 11 AM Closed 3.53 1.87

9/21 11 AM Closed 3.55 1.98

9/26 5 PM Open 2.13 1.86

10/3 10 AM Open 2.74 1.83

10/l 5 PM Open 2.55 1.49

10/29 2 PM Open 2.35 1.50

12/20 Noon Open 4.07 1.39

* All dates are for calendar year 1979.

* Elevation of Lake Erie derived from 1979 Hourly and 1979 Daily Mean
Water Levels, IGLD (1955), Fairport Harbor, U. S. Department of Commerce,
NOAA, Rockville, Maryland.
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Fig. 3. Cover map of the vegetation zones within the Cowles Creek area.

Four-Season Study, Geneva-on-the-Lake
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Four-Season Study, Geneva-on-the-Lake
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Fig. 5. Marsh/Swamp Complex. View of beach (zone 10) and Salix/Populus
association on north edge of forest (zone 16A). Closed mouth of marsh
visible in left foreground. Photographed 8/79 looking west.

Fig. 6. Marsh/Swamp Complex. View of wooded swamp (zone 7). Photographed
10/78 from NE side looking SW.



Fig. 7. Marsh/Swamp Complex. View of shrub swamp (zone 6). Photographed 8/79
from wooden foot bridge looking north.

Fig. 8. Marsh/Swamp Complex. View of floating-leaved marsh (zone 4B) in
foreground, and shallow cattail marsh (zone 3A) and dike (zone 14) in
background. Photographed 8/79 from SW side of marsh looking NE,



Fig. 9. Marsh/Swamp Complex. View of marsh mouth approximately 40 m south of
lake shore, looking south. Photographed 3/79 when marsh was open to the
lake.

N"'

Fig. 10. Marsh/Swamp Complex. View of marsh mouth approximately 40 m south of
lake shore, looking south. Photographed 9/78 when marsh mouth was closed
to lake.



Fig. 11. Marsh/Swamp Complex. View of NE part of floating-leaved deep marsh
(zone 4B), looking SE from near marsh mouth. Photographed 3/79 when
marsh was open to the lake.

- o . -

Fig. 12. Marsh/Swamp Complex. View of NE part of floating-leaved deep marsh
(zone 4B), looking SE from beach on SW side of marsh mouth. (Willow tree
just right of center in Fig. 11 is just left of center in Fig. 12)
Photographed 8/79 when marsh mouth was closed.



I" ("
United States Department of the Interior

IN R&FLY RzFRR T0:
FISH AND WILDLIFE SERVICE

East Lansing Area Office
Manly Miles Building. Room 202

1405 South Harrison Road

East Lansing. Michigan 48823

Colonel George P. Johnson
District Engincer
U. S. Army lngincer District

Hu'f ;do
1776 Niagara Street
Buffalo, New York 14207

Der Colonel Johnson:

This is our final Fish and Wildlifce Coordination Act Report for the proposed Geneva-on-
the-Lake Small Boat llarbor on Lake Erie, Ashtabula County, Ohio. The project planning
wus undertakcn pursuant to Section 6 of Public Law 79-14, approved March 2, 1945. This
report has been prepared under the authority of and in accordance with provisions of the
Fi:;h ind Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.) and in
compliance with the intent of the National Environmental Policy Act of 1969.

Our earlier coordination with your office concerning the reformulated harbor project
included phining aid letters dated March 7 and May 15, 1978; letters dated May 4 and
July 2, 1979 providing comments on the four suggested alternative harbor layouts; and the
results of the Four-Season Study submitted April 3, 1980.

Alternatives Considered

On May 28, 1980, representatives of the U. S. Fish and Wildlife Service and the Ohio
Department of Natural Resources (ODNR) met to discuss the four structural alternatives
still i)eing considered, those bcing:

Altcrnaitive 1 - All-Weather Harbor at Cowles Creek

Alt:rntive 2 - All-Wether Offshore/Onshore Harbor

Alternutive 3 - All-Weathcr Wetland/Parking Lot Harbor

Alternative 4 -11-Weather Wetland Harbor

It waNs :,;recd thnt with appropriate fish and wildlife mitigation, a modified version of
Alternative 3 was acceptable to both parties.

On Jme 26, 1980, representatives of the above two agencies and the Buffalo Corps met at
the project site to finalize the selection of the recommended alternative and to discuss
mitigation. The recommended ,Ilternativc, as suggested in the July 17, 1979 letter from

-; Hi 13, T 6r-3
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Mr. SwartzmillIr (ODNI) to Vr. Liddell of your staff, is a modification of Alternative 3
designed to accomodate 360 boats. A minor realignment of the west boundary of the
marina was zurreed to by all parties and is illustrated in your August 1980 drawing titled
Alternative Plan 3b (360 Boat Marina). The major features of that drawing are reproduced
in Fi-rure I (attached).

impaets of Recommended Alternative Plan 3b

The major potential impacts of Alternative Plan 3b are listed below.

1. The construction of the breakwaters flanking the entrance channel will prevent
the formation of a littorally deposited bar across the mouth of the marsh creek.
Data from our Four-Season Study indicate that without the bar, the water level
within the marsh/swamp complex would be approximately the same as the lake
level; resulting in a loss of water surface area of greater than 50 percent.
Vegetative diversity would aLso decrease as water level fluctuations would be
minimized.

2. The excavation of the harbor basin along the east side of the marsh where the
existing bottom elevation is approximately +3 feet (all elevations refer to low
wutcr datu.n elevation 568.6 feet above mean water level at Father Point,
Quebec (IGLD 1955)) would partially dewater the marsh/swamp complex even if
the marsh creek mouth were blocked by a littorally deposited bar.

3. The excavation of the harbor basin will result in the loss of approximately 1.3
acres of marsh (shallow and deep marsh combined) and approximately one acre of
wet meadow. During the Four-Season Study, it was noted that the area of marsh
proposed to be excavated produced one brood of Canada geese and served as a
feeding area for wood duck broods, mallards, and coots. The section of marsh
nearest the parking lot also contained the most diverse community of aquatic
vegetation found anywhere in the study area.

4. Use of the shrub swamp for night roosting by wood ducks may be reduced in
Aug!tiA, September, and October due to human activity in the harbor or along
foot truik; adjacent to the shrub swamp.

Fish :in(l WildliFe Mitigation Plan

The following mitigation measures have been agreed to in principle by the Service, ODNR,
and the Corps to prevent or reduce losses of fish and wildlife resources associated with
the selection of Alternative Plan 3b.

I. To maintain water levels within the wetland, a water control structure will be
built ,eross the mouth of the marsh creek. It will consist of an earthen dike with
a top elevation of +6 feet. Contained within the dike will be a stop-log structure
with aluminum logs. The stop-log structure will be approximately five feet wide,
with a bottom elevation of +3 feet, and a top elevation of +6 feet. Seasonal
water level control in approximately 6-inch increments will be possible. The
water levels should be selected to encourage waterfowl production and to provide
feeding and resting areas for spring and fall migrants. These levels should
approximate the following elevations:



(
3.

]ce-out to mid-June +5 feet

Mid-June thru August +4.5 feet

September to ice-out '-5.5 feet

As the final selection of seasonal water levels can only be made after an analysis
of tile condition and diversity of the aquatic vegetation, the management of
water levels should be overseen by wildlife biologists from the Ohio Division of
Wildlife.

2. To prevent water loss from the wetland into the harbor basin, an impermeable
dike with a top elevation of +8 feet will be constructed along the entire west side
of tile harbor. The dike will have a top width of ten feet and will be riprapped on
the harbor side. A four-foot wide path will be maintained on the harbor side of
the dike to allow access to the water control structure.

3. To compensate for the loss of wetland areas excavated for the harbor, some of
the excavated material will be used to partially fill ponds "A" and "B" to increase
their value to waterfowl. While the partial filling will decrease the warmwater
fish communities in the ponds and may decrease use of the ponds by diving ducks,
use of these areas by puddle ducks should increase substantially. Loss of fish
production in the ponds and fishermen use should be more than offset by the
construction of the rubble mound breakwaters flanking the entrance channel.

In an attempt to insure the best possible substrate for the development of
aqu')tic vegetation in the ponds, the fill material should be placed in the ponds
with tile broken shale and clay subsoil in the bottom layer, covered with a top
layer (at least one foot thick) of organic muck and topsoil that has been
excavated fron the wetland portion of the harbor basin. The fill material should
be compacted and sown with perennial rye grass. The approximate desired
surface elevations for the fill material are illustrated in Figures 2 and 3
(attached). To insure proper placement of the material, the ponds need to be
dewatered by pumping. Upon completion of the work in Pond "A", the existing
shallow connection between the pond and the main wetland should be deepened to
an elevation of +4 and widened to a five-foot bottom width with 3:1 side slopes.

The concrete, asphalt, and soil contaminated with petroleum products that will
be excavated from the parking lot and sidewalks is not suitable material for use
as fill in the poltis. These materials, plus all other unused excavated materials,
should be taken to tn upland disposal site, such as the campground sites.

In its exi:ting state, the wetland is often flushed of sediments and dead plant
mnterial by the breaching of the sandbar and the rapid dewatering of the
wetland, thus counteracting the natural aging process of the wetland.
Repli.iting this flushing action within the partially filled ponds by the use of the
water control structure may not be possible. If the accumulation of sediment
ind plant debris substantially reduces the water depths of the modified ponds,
mncolmiecl removal of the accumulated material may become necessary to
insure the continued use of the areas by waterfowl. Such maintenance for a
period equal to the useful life of the harbor should be guaranteed as a part of the
fish and wildlife mitigation plan for the project.
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4. To provide a visual and auditory buffer between the harbor and the wetland,
shrubs will be planted along almost the entire length of the 1200-foot dike
constructed on the west side of the harbor. Only the 175-foot south end of the
dike need not be planted with shrubs. A mixture of red-osier dogwood (Cornus
stolonifera), silky dogwood (C. amomum) and red-panicle dogwood (C. racemosa
is preferred. Plants should be spaced approximately four feet apart in two rows,
one row on the west edge of the dike top (elevation +8 feet) and another row on
the west slope of the dike at an approximate elevation of +7 feet. A ground
cover of perennial rye grass which is commonly used on the state refuge dikes
would be appropriate on the harbor dike.

After the partial filling of pond B has been completed, the access road should be
covered with topsoil and planted with perennial rye grass. Shrub plantings should
aLso be made along the south and west sides of the shrub swamp area to augment
the present vegetation and to further reduce human disturbance of night roosting
wood ducks. If the rate of survival of the planted shrubs is insufficient to
establish an adequate barrier, replacement plantings should be made. See Figure
4 (attached) for desired configuration of plantings along the dike and adjacent to
the shrub swamp.

If a foot trail is to be built adjacent to the wetland for interpretive purposes,
care should be taken so that increased human activity does not substantially
reduce the use of the wetland by waterfowl.

Summary

If properly implemented and maintained, the proposed mitigation plan should adequately
offset the impacts upon the wetland habitat caused by the construction of the small boat
harbor as proposed under Alternative Plan 3b. However, the success of the proposed
mitigation measures in maintaining high waterfowl use in the wetland depends on
sufficiently minimizing human disturbance of the wetland. Such control is often difficult
tof achieve and rests on the efforts of ODNR.

We tre presently working with ODNR to retrieve data from their Lake Erie Shoreline
Creel Cens;us that might be useful in a further analysis of the economic justification for
capping one or both of the harbor breakwaters for improved fisherman access. The data
will include fishing pressure and harvest at the eleven survey sites in Ashtabula and Lake
Counties for 1975, 1976, and 1977. We have also solicited data from ODNR concerning
the projected number of campers and day-users for Geneva State Park and an estimate of
th'e pereentag.e of these users that would be expected to fish from the shoreline at the
park. We will be sending copies of all data to your office when available and will be in
further contact concerning the analysis of the data.

Sincerely yours,

Area -/2 /2

Area Manager
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APPENDIX If

PLATES

GENEVA-ON-THE-LAKE SMALL-BOAT HARBOR

DRAFT REFORMULATION |IIASE I GENERAL DESIGN MEMORANDUM

U. S. Army Engineer District, Buffalo
1776 Niagara Street
Butffalo, NY 14207



APPENDIX It

PLATES

Plate Number Description

1 Regional Location Map

2 Existing and Future Development at Geneva

State Park

3 Geneva-on-the-Lake Considered Improvements

4 Changes in Original Harbor Location

5 Shoreline Erosion Demonstration Project

Offshore Breakwater Plan

6 Plan View of Groin Field at Cabin Area

7 Plan View of Groin Field at Picnic Area

8 Soils Map

9 Wetlands Within the Project Area

10 Generalized Land Use Map

11 Locality Map Showing Recreational Boating

Facilities

12 Alternative Plan 1 - Cowles Creek Harbor

13 Alternative Plan 2 - Offshore/Onshore Harbor

14 Alternative Plan 3 - Wetland/Parking Lot Harbor

15 Alternative Plan 4 - Wetlands Harbor

16 Alternative Plan 3b - Modified Wetland/Parking

Lot Harbor
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