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6.0PERATIONAL
APPROACHES

Understanding the opportunities for growth at the City of Barrie Marina,
the following discussion is intended to evaluate how the Marina should
it be managed, assessing whether there is there a better way to achieve
this than the current approach.

6.1 Key Issues

«  Key issues to consider in the operation of the Marina are as follows:
«  Financial sustainability;

+  Operation within a public park;

+  Decision making and management; and,

« Cost sharing and responsibilities shared between City departments.

Following is a discussion of the various operational models available to
the City.

6.1.1 Public Operation (Current Approach)

Currently, there are about seven different departments involved in
decision making at the Marina.  The City's 2000 Waterfront Master
Plan recommended the City develop a clear schedule of maintenance
responsibilities to endure the waterfront is maintained in a safe and
aesthetically pleasing manner, to do this it recommended budget
allocations and staffing be allocated to the waterfront from a variety of
departments.

Under public operation, the same core principles apply to the operation
of the City of Barrie Marina as outlined above. However, under public
operation the Marina has the benefit of achieving some additional
cost recovery (does not pay for admin, HR, garbage collection, etc.).
This presents a strong argument to maintain and improve the current
operating structure as operational surpluses are retained by the City.

An important note here is that while several departments are charged
with maintaining various pieces of marina property, the investments in
waterfront infrastructure made by the Marina benefit not just boaters,
but all of the City's residents and visiting waterfront users.  Recent
examples of this investment are numerous, and include shoreline and
pier improvements, waterfront lighting improvements and landscaping.
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Moreover, public operation of the Marina presents an opportunity for
visitor spending to be directed towards downtown Barrie. A publicly
operated Marina allows the ability for marina staff to act as City
ambassadors as they are the first point of contact for many visitors.

In our estimation, the input from various City departments in Marina
operation and maintenance are likely balanced out by the reinvestment
of marina dollars in waterfront improvements which benefit all waterfront
users alike.  That said, the current operational model appears to be
somewhat ad hoc; a more formalized structure would benefit the Marina
if public ownership and operation is continued.

6.1.2 Public Private Partnership

In a public private partnership, the Marina operation would be leased to
the private sector. Some key considerations are noted in this case:

« The private operator's core principle would be purely economic, with
strong motivation to turn a profit.  This would mean an increase in
Marina service rates to market rents, or above (likely 15% to 20%).
In addition a private sector operator would encounter additional
expenses from the City which would erode the profitability of the
Marina in this scenario which would include:

« Marina security and insurance costs be higher and a key
consideration to a private operator;

« A private operator would be exposed to both property and
business taxes not currently applied to the public model; and,

«  Aprivate operator would have to pay rent to the City.

* A private marina operator would be incentivized to capture the
economic spinoffs within the Marina itself — not in the downtown.

The benefit to the City would be a steady rent payment regardless
of market fluctuations, and no ongoing maintenance requirements.
However, in our experience with similar arrangements, private operators
tend to defer major maintenance projects to the end of their lease
period. As such, the City would likely have to be prepared to incur some
maintenance costs (dock replacement, etc.) towards the end of the lease
agreement.

6.1.3 Sell the Marina

Many of the same considerations as outlined in the Public Private
Partnership model would also become pertinent if the City were to sell
the Marina land and business to a private entity. However, the major

difference in this case would be the City’s loss of control over this land;
while the private sector would benefit by eliminating the requirement to
pay rent.

The sale of the City's marina and water lots to a private operator would
likely create a significant shift in the look and feel of the current marina
operation given the many philosophical differences noted herein. This
may also stir up some political issues given the fact that the current
operation is relatively well maintained and provides a positive net
financial benefit to the City.

6.1.4 Arm’s Length Agency — Waterfront Corporation/ Commission

Another potential operating model would be to establish an arm’s length
agency to run the Marina and/ or all waterfront facilities. In doing so, the
following would be key considerations:

« The agency would require separate administration and other human
resources which are currently provided by the City; and,

« The Marina is one of, if not the only, revenue generating facility on the
waterfront aside from perhaps the South Shore Community Centre.
Revenues from these facilities would have to cover the operation of
the agency.

Without adding some significant new  waterfront  concessions  or
engaging in the sale of waterfront land for private redevelopment,
there is likely insufficient revenue to support the creation of a separate
waterfront body. In other locations, high real estate values and large
scale redevelopment opportunities can support staff and operations.
However in this case, that redundancy and relatively limited economic
generating opportunity on the waterfront would likely not sustain such
an endeavour.



7. RECOMMENDATIONS

Understanding the current marina operation and the market outlook for
a marina in Barrie, the following are our core recommendations for the
City of Barrie Marina going forward:

Maintain public ownership and operation of the Marina. In its
current form the Marina provides positive net benefits to the City
as a whole and several opportunities exist to leverage this to a
greater degree in the future. In our view, several potential conflicts
with private operation or ownership are likely to arise given the
fact that the interests between the City and a private operator are
not aligned.  Maintaining ownership also means that the City can
develop a comprehensive strategy for the waterfront which includes
the Marina as a public asset where investments in the Marina and its
infrastructure benefit all local residents.

The preferred approach would see a coordinated effort for the
organization of broader waterfront maintenance and responsibilities
organized through an Interdepartmental Waterfront Committee that
is established through a memorandum of understanding.  This model
allows the City to maintain control of the waterfront’s evolution and
an ability to leverage the opportunities at the Marina throughout the
entire waterfront and the nearby downtown.

It is recommended that the Marina look at gradually increasing slip
rates with the service improvements proposed and charging all users
a nominal fee for boat launches and other boater services. Given
that current rates are less expensive than many other competitive
marinas, these increases will likely have a minimal effect on demand.
Any near term expansion of marina facilites should be focused
towards increasing the capacity for transient boaters.  This should
occur through physical improvements to Government Dock along
with a focused operational strategy that manages the docks and
cross promotes with the Downtown BIA.

Improvements to the dockwall east of the new transient docks should be
phased in once the transient docks are completed and occupied. Similarly the
new marina administration building on the east side of the Basin should be
phased in as funding permits.
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Table 7. Western Lake Simcoe Marina Facility Review
Western Lake Simcoe Marina Facility Review

Name

City of Barrie
Marina

Brentwood
Marina

Cooks Bay
Marina Inc.

Golden -
Medonte
Powerboat
Club

Kon Tiki
Marina Ltd.

Lake Simcoe
Marina Ltd.

Lefroy
Harbour
Resorts Inc.

No. Seasonal
Docs

326 (1 32

for 22" and

under 154

w/hydro for
0’ +)

132 (82
Covered &
50 Open)

160

55

200

92

300

N. Barry Lyon Consultants Ltd.
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Max Length Transient
Docks
35 16 (addtnl
(Seasonal) 35 at ad.
Gov. Whart
60’ basin)
(Transient) $40/day
$200/week
42 N/A
30’ Yes
30 No
46’ Yes
$1.50/ft LOA
35 N/A
60’ Yes

$1.50/ft LOA

Shore
Power

30 amp

30 amp

30 amp

N/A

30 amp

30 amp

30 amp

Draft  Fuel Repair
Services
7 Yes No
6 Yes Boat,
Engine
& Trailer
4 No No
8 Yes Engine
& Trailer
4 No Boat 7
Engine
5 No Boat,
Engine
& Trailer
6 Yes Boat,
Engine
& Trailer

Sales

No

No

Yes

No

N/A

Parts &

Yes

Storage
Facilities

Limited

Indoor
&

Indoor
&

Indoor

Indoor
&

Indoor
&

Yard

Crane

Yes

Crane &
Hydraulic
Trailer

Fork Lift

Crane &
Travel Lift

Fork Lift

Crane &
Travel Lift

Food/
Beverage
Services

No

Variety

N/A

Snack Bar

Snack Bar

Shower/

Restroom

Facilities

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Pumpout
Services

Yes

Seasonal
Slip users:

free

Non-

seasonal
users: $30

Yes

Yes

N/A

Yes

N/A

Yes

Single:
$20g

Double:
$30

Boat
Launch

Two

Yes

Yes

N/A

Yes

Yes

Yes

Seasonal Slip Rates Winter Storage Rates

-Upto 16 $1,015 -17"t0 20" $1,171
-21'to 24 $1,415
@W&m
-17t0 20 $1, 293 - 21" to 24': $1, 538
-25't0 28": $1,787 -29't0 32": $2, 032
-33't0 35" $2, 277 - Avg $ 63x LOA
Qpen Slips

- 18- 25" $2,500/year

-21"-26": $2,700 - $3, 200/year

- 26" + :$3,500+/year

Covered Slips add an additional $1,000/year

$400 per boat. Limited
availability, mostly
KBYB sailors.

Rates include 12-month service and include water storage.
- Avg $100x LOA
Up to & including 20': $1,700; Over 20’ & including 23" $1,900;

$2,000/ season for boats up to 20’ & including 23": $1,900

Uncovered: $18/ft LOA
Covered: $36/ft LOA

Indoor heated storage
available

Specific Rates based on slip location &
boat length (22’ to 46").

Rates range from $1,575 to $5,250/season,
averaging $2,735/season or $86x LOA

Rates increasing 4% in 2012

Qpen_&i?oﬁ 12'-18": $560 - $1,180/season. Qpen_aLde_LLeuTm up
to 26" $725 - $1,000. Add winter storage to above for $13/tt LOA

(untarped), or $20/ft LOA shrink-wrapped.

.- 1810 20: $1,650 - $2,018/season - 215 to 23" $2,075 -
$2,180/season Overall avg $95x LOA

Covered Winter storage:
- Shed: $20/ft LOA - Yard (incl. shrink-wrap): $20/ft LOA

- Yard (untarped): $13/ft LOA

Specific Rates based on slip location &
boat length (22’ to 60’).

Rates range from $1,575 to $7,350/season,
averaging $4,585/season or $129x LOA

Uncovered: $18/ft LOA
Covered: $36/ft LOA
Indoor heated storage

. . . available
Rates increasing 4% in 2012

2011

100%
(200 on
waitlist)

100%

N/A

95%

100%

N/A

100%
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Map 1 - Location of Marinas
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ATTACHMENT B — DEVELOPMENT OPTIONS

ALTERNATIVES A & B
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ALTERNATIVES C & D

- li!ﬂk. =

L1 B e o .
S

S :
P T P .

y Bl

e . i e [ s

Ay T

i g || —
. | g p.IMJ:___...

i

25




ATTACHMENT C - PROFORMA ASSUMPTIONS

« To measure the viability and impacts of various marina expansion options,
we have developed a cash flow pro forma which imputes projections of
operational costs and revenues over time. Following are key assumptions
in the pro forma:

« Base operational cost and revenue projections are generally based on five
years of financial information provided by the City of Barrie Marina (2007
to 2011);

« The recreational boating market remains strong throughout Barrie and
on Lake Simcoe, and a reasonable increase in mania fees will not affect
slip demand;

« Al costs are inflated and 1.5% per annum, except for wages and benefits
which are inflated at a rate of 3% per annum;

+ Allrevenues are inflated at 1.5% per annum;

« Operating costs increase proportionately with the rate of physical slip
growth projected in each physical marina expansion alternative;

« It is assumed that expansion alternatives would be funded by paying 20%
of the estimated expansion costs up front and financing the balance over
15 years;

« It is assumed that annual floating breakwall maintenance would be
covered by a $10,000 allocation of operating costs;

« All scenarios include a contingency fund (10% of annual operating costs),
as well as a capital reserve fund contribution estimated at around $50,000
per annum;

« It is assumed that the Marina, as a City-run entity, is exempt from paying
property taxes;

« Base summer mooring revenues are projected based on current City of
Barrie Marina rates and assumes a 23 foot average boat length, a seasonal
mooring rate of $63/ft LOA, and 326 occupied seasonal boat slips;

« Launch ramp revenues are projected based on an estimate of a total of
100 launches per week, over 16 boating weeks, at a rate of $10 per launch;

« Pump-out service revenues are projected based on an estimate of a total
of 100 launches per week, over 16 boating weeks, at a rate of $10 per
boater;

« Transient slip revenue and transient spending is projected based on a
60% transient slip vacancy rate across the boating season (112 days). It is
assumed that transient visitors spend $40 per day, and that there are two
persons per boat; and,
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ATTACHMENT D — PROFORMA STATUS QUO

Base (20115) 2013 2014 2015 2016 2017 2018 2019 2020 2021 ‘
REVEMUE
Summer Mooring $472,374 $479,460 5486652 $4930951 5501361 $508,881 $516,514 $524.262 532,126 $540,108 S$548
Pump-out & Sundry $4.320 $4,384 54,450  $4,517  $4585  S4653  S4,723 4,794 $4.866 54,939 55
Fue 5185776 $188,563 $191,391 $194,262 $197,176 S$200,134 $203,136 S$206,185 5209275 5212414 5215
Launch Ramp 56,483 $6,580  $6,679 56,779  S$6,881  $6984 57,089 57,195 $7.303 7,412 57
Winter Boat Storage 510,000 ** $10,150 $10,302 $10.457 $10,614 S$10773 5$10934 S$11,098 511,265 511,434 511
Transient Boaters $91392 *** 492753 504,154 $95567 S97,000 $98455 $99.932 $101,431 $102,952 $104,497 S106
TOTAL $781,900 $793,628 $805,533 $817,615 $820,880 $842,328 $854,963 S$B867,787 $880,804 $894
DPERATING COSTS
Operations and maintenance $307,061 **** $311,667 $316,342 $321,087 5325903 5330791 $335,753 5340790 5345902 5351090 5356
Contracted services 557 866 558734 $59.615 $60.510 S61.417 $62,338 S$63,274 564,223 565186 566,164 S67
Utilities 0,283 50423 %9564  $9,707  $9,853 510,001 510,151 510,303 510458 $10.614 510
nsurance 514881 $15,104 $15,331 $15561 $15794 S$16031 S$16271  S16516  $16763  S$17.015 5§17
Advertising 54,269 54,333 54,398  S4,484  S4531 54593 54,668 54,738 54,309 54,881 54
Sundry expenses 511,396 $11,567 S$11,741 $11917 S$12.09 S$12.277 S12.461  S12,648 512,838 513,031  $13
Fulltime Salaries 585,865 $88,441 $91,094 $03,827 $06,642 $099541 $102,527 S105,605 5108771 5112034 5115
Casuzl and Part-time Wages $50 567 $61,354 $63,194 $65,000 567,043 560054 S71.126 573260 575457 577,721 580
Benefits 523781 $24,494 $25,229 $25986 $26,765 S$27.568 $28395  $29247  $30,125  $31,028  §31
TOTAL $573,969 $585,116 5596,507 S$608,148 5620,044 5$632,201 5644,626 $657,327 5670,308 S683,578 5697
NET OPERATING INCOME $196,783 $197,121 $197,385 $197,572 $197,679 $197,702 $197,636 $197,479 $197,226 S$196
Debt Financing (retired in 2014) 554,112 553,011
CONTINGENCY FUND {10%) $58,512 $59,651 S$60,815 $62,004 S$63,220 S64,463 565,733  S$67.031 568,358  S$69
Net 384,160 584,459 $136,570 $135,568 5134459 $133,239 5131904 5130448 S128868 $127

Mote:Cost/revenue estimates are generally based on the City of Barrie's annual financial statements.

* Projected based on anaverage 23 boat length, with 326 occupiedslips, at arate of S63/LOA.

** Estimate based on 25 boats, at arate of 5400/ea/ perseason.

%% Petimate based on a 540/night fee 60% vacancy across the boating season.
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3 Analysis of Wave Climate to Assess Floating Breakwater Feasibility

1.0 INTRODUCTION

The City of Barrie is located on the shores of Kempenfelt Bay on Lake
Simcoe and includes over 10 km of waterfront. In November 2011, The
Planning Partnership, with Baird & Associates (Baird) as sub-consultant,
was retained by the City of Barrie to update the 2000 Waterfront Master
Plan, including the development of a Marina Strategic Plan and a
Waterfront Strategic Plan. Baird’s role was to provide coastal engineering
expertise to the project.

The Marina Strategic Plan includes: development and clarification of the
City's Marina mandate to become an economic and tourism destination;
review of the marina business model; development of a long term
strategic plan; development of conceptual designs for the possible
marina expansion including the Spirit Catcher open space; consideration
of operational and safety issues; recommendations regarding the Sea
Cadets facility; and assessment of the impacts of the City's marina for
future  development, considering marina proposals within  the study
limits.

In May 2012, Baird completed a coastal assessment, to support the
development of concept level marina expansion alternatives.  Simplifying
assumptions were made in assessing the coastal environment and no
field work was undertaken for the study, aside from a site reconnaissance.
Various alternatives  were  evaluated including  both  rubblemound
breakwaters and floating breakwaters. ~ Recognizing the limitations of
floating breakwaters, particularly when exposed to more severe wave
climates, it was recommended that additional analyses should be
undertaken to better understand the wave climate at the site and to
assess the ability of a floating breakwater to provide adequate protection
for the marina.

In July 2012, Baird was retained to undertake a more detailed coastal
analysis to define the design wave climate at the project site. The analysis
focused on the recreational boating season and considered wind, wave
and water level analyses. This report describes the findings of that study.
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2.0 SITE DESCRIPTION

The Barrie Marina is a small craft marina located at the head of Kempenfelt
Bay on Lake Simcoe (see Figure 2.1). The public marina accommodates
approximately 326 permanent users and 50 transient boats, which include
a combination of motor boats and sail boats. The marina is currently full,
with a waiting list of approximately 200.

Although the marina is located at the end of Kempenfelt Bay, it is exposed
to waves generated on Lake Simcoe. In particular, during a northeast
wind, the site is exposed to waves generated over a 40 km fetch (the
distance the wind blows over to generate waves).

The marina is sheltered from wave action by two breakwaters, constructed
of fill, and protected with armourstone.  The inner breakwater was
recently repaired after storm damage. A steel sheet pile dock wall with
timber decking provides access to floating finger piers that extend from
the dock. There are additional slips along the inshore side of the outer
breakwater.

Depths immediately offshore of the existing breakwaters are in the range
of 6 m. The lakebed drops off steeply and depths along the alignment of
the outer breakwater, where a new breakwater would be considered for
a marina expansion, are in the range of 8 mto 10 m.

3.0 ENVIRONMENTAL
AND SITE CONDITIONS

The coastal environment has a significant impact on the performance
of floating breakwaters and the two most important factors are waves
and water levels. This section summarizes relevant metocean conditions
used to support the development of design conditions at the project
site. Water levels and wave conditions are defined as a function of return
period. Figure 3.1 provides an overview of the data used in this study to
estimate design conditions at the marina.

3.1 Bathymetry

Lake Simcoe bathymetry was extracted from the 1957 field sheet obtained
from the Canadian Hydrographic Service (scale 1:3000). Landsat imagery
was used to define shoreline features around the lake. This information
was used to support the development of the numerical model mesh,
which describes the bathymetric features in the computational domain.
Figure 3.2 provides an overview of the bathymetry in Lake Simcoe and
Figure 3.3 shows the bathymetry at the marina (note that the depths on
the CHS chart are in feet). The horizontal projection of the data is UTM
17N NAD83. Kempenfelt Bay is relatively deep with water depths in the
range of 30 m to 40 m.




3.2 Water Levels

Water level data is available for three locations on Lake Simcoe: Atherley
Narrows, Jackson Point and Gamebridge. Water level data dating back
to the 1960s are shown in Figure 3.4, a summary of annual conditions is
provided in Figure 3.5. All depths are relative to Chart Datum, which is
218.7 m above the Geodetic Survey of Canada (GSC) Datum.

Data for Atherley Narrows and Jackson Point are available from 1998
to 2006 and data from the Gamebridge gauge are available for 1960 to
1995; therefore a data gap exists between 1995 and 1998. The highest
peaks in the water level record are in 1967 and 1991 (nearly 0.65 m above
chart datum) with lows in 1961 and 1965 (0.20 m below chart datum).

Water levels also vary seasonally, with higher water levels occurring in
May to June and low water levels occurring in December and January.
Historically, the range in seasonal fluctuations of water level on Lake
Simcoe was nearly 0.70 m (during the 1960s), however it has more
recently been in the range of 0.4 m, likely due to regulation.

An extreme value analysis based on annual maxima was carried out
on the available water level data. Figure 3.6 summarizes water level
as a function of return period based on the Three-Parameter Weibull
distribution.  The annual (taken to be a return period of 1.5 years) and 50
year water levels were determined to be 0.46 m and 0.64 m, respectively.

3.3 Wind Conditions

Wind conditions on Lake Simcoe were analysed using measured data
collected from the three stations summarized in Table 3.1 (station
locations are shown in Table 3.1)

Table 3.1 Lake Simcoe Wind Stations

Station | ID | Source Period of Coverage
Wind Data

Lagoon City 6114295 | Environment Canada 1994 to 2012 (hourly)
Barrie 6117700 | Environment Canada 2003 to 2012 (hourly)
Lake Simcoe Buoy C45151 | Environment Canada 1999 to 2012 (hourly)

Wind data at the Barrie station was limited to only nine years of data (2003
to 2012). The Lagoon City station contained the longest period of record
(1994 to 2012) and was ultimately used to define the wind conditions at
the site given the period of coverage and the relatively close comparison
with measured winds from the buoy. The Lake Simcoe buoy (C45151),
which measured winds back to 1999, is only deployed during the ice-
free season (nominally April to November).  This corresponds generally
to the boating season, and is the period considered for this study. As

such, recorded wind data at the buoy were used to assess and correct for
the difference in wind speed strength between land stations and water
stations. This is discussed in more detail below.

In general, wind conditions on Lake Simcoe during the ice free season
are dominated by westerly winds (NW to SW) as shown in Figure 3.7,
which summarizes wind conditions at buoy C45151 in the form of a wind
rose. The largest waves at Barrie Marina are wind-waves generated by
less frequent NE winds, and waves generated by the dominant westerly
winds are smaller due to the limited fetch from this direction.

The strength of the wind speeds measured at land stations such as Barrie
and Lagoon City are not necessarily representative of conditions over
water, as topographical features, buildings, and the location of the gauge
may cause an underestimation of the wind speed. In order to utilize the
longer data series collected at Lagoon City, wind speeds were compared
with data measured at buoy C45151. Although the period of coverage at
the Barrie gauge is limited and the data were not used to define extreme
winds, a similar analysis was carried out given its proximity to the marina.
A statistical summary of the comparison is presented in Figures 3.8 and
3.9 in the form of Quantile-Quantile (Q-Q) plots. A Q-Q plot is a graphical
technique for assessing whether two datasets are statistically equivalent.
In this approach the quantiles (percentage of data points below a given
wind speed) were plotted against the quantiles of the second dataset.

Wind speeds from the Lagoon City station compared well with the wave
buoy, however the wind speeds measured at the Barrie station were
lower; this may be due, in part, to the location of the gauge, which is
further inland relative to the Lagoon City station.  Based on the findings
from this analysis and recognizing that Lagoon City has the longest
period of record, this station was used to define extreme wind events.

Although a relatively good comparison was observed between Lagoon
City and buoy C45151, a directional analysis was carried out and wind
speeds were corrected to the buoy data in order to improve the statistical
comparison. The results are presented in Figure 27.

An extreme value analysis was completed using the corrected winds from
the Lagoon City station. Only the NE quadrant was considered given that
the Barrie Marina is subjected to the largest waves from approximately
NE. Figure 3.11 summarizes the wind speeds as a function of return
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Figure 2: Map Showing Metocean Stations used in the Study
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Figure 3: Lake Simcoe Bathymetry (depths in metres)

APPENDIX A: MARINA STRATEGIC PLAN 29



30

period. The annual wind speed from the NE was determined to be 11
m/s, while the 50 year return period event was estimated to be 16 m/s.
The 50 vyear return period wind corresponds to the extreme wind that
would be expected to occur once in 50 years. It is noted that the exireme
value analysis was based on 18 years of data and prediction of longer
return period events have a higher level of uncertainty.

4.0 DESIGN WAVES

4.1 Design Life and Return Period

The design life of a project is the service life, or period over which it is
expected to function. The design life is not equivalent to the return
period of the design conditions. Return period is selected based on the
acceptable risk.  Figure 4.1 provides a series of distributions between
acceptable level of risk and return period for varying design life.  The
design life of a floating breakwater may be in the range of 20 years. If we
assume a 20 year design life and 50 year return period water levels and
waves, this results in an acceptable level of risk of 33%, i.e. there is a 33%
risk of the breakwater being exposed to the design condition within its
design life. The acceptable level of risk should be determined with input
from the client. For the wave analysis, the 50 year return period event
will be used, along with a more frequent event of approximately 1 year
return period. In this case, transmission of waves through the breakwater
during its design life, the acceptable level of wave agitation for boaters,
and the potential for damage to boats are also important considerations.

4.2 Wave Modelling

In the previous phase of this study, Baird completed a preliminary
investigation to define the operational wave climate at the site for the
purpose of evaluating concept level expansions for the marina (Baird,
2012). Based on that analysis, the estimated significant wave height for a
10 year return period event was approximately 0.45 m with wave periods
in the range of 3 seconds. Considering the preliminary nature of the
analysis, it was noted that the results were not suitable to support design
decisions.  The results from the wave analysis generated conditions that
were close to the performance threshold limits for floating breakwaters.
As such, further analysis was recommended following that work, to
improve the design wave estimates.  This involved an examination of
key elements, including: the sensitivity of numerical formulations for
modelling waves down long narrow fetches, a review of mesh type
and resolution, and a more detailed understanding of extreme wind
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conditions from the NE (as addressed in Section 3.0).

Design waves were derived at the project site using a combination of
numerical and desktop methods. Parametric wave hindcasting was
initially used to estimate wave height and period at the site based on
fetch, storm duration and depth of water in the generating area. Note
that fetch is the distance the wind blows over the water to generate
waves. These simplified methods were used to guide the design process
and provide initial data for reference against the more detailed two-
dimensional spectral wave model, which is required given the complexity
of modeling waves down long narrow fetches such as Kempenfelt Bay.
Various numerical (spectral and time) formulations were considered in
order to examine the impact on wave conditions at the project site.

Design waves at the project site were ultimately predicted using the
Danish Hydraulic Institute’s (DHI) spectral wave model (MIKE21 SW).
MIKE21 SW is a full plane two-dimensional phase averaging model that
simulates the growth, decay and transformation of wind-generated
waves. Figure 4.1 provides an overview of the model mesh. The strength
of the flexible mesh approach is that higher resolution can be applied in
regions of interest. The resolution of the Lake Simcoe mesh ranges from
400 m out in the main lake down to 80 m near the project site.

The MIKE21 SW model was used to predict waves for both the annual (1.5
year return period) and 50 year return period wind and water level events;
these are summarized in Table 4.1. This selection of wind and water level
conditions provided the upper and lower boundaries of the design wave
envelope as it describes both operational and extreme events.

Return Period Wind Speed (m/s)* Water Level (m) CD

Annual 11 0.46

50 year 16 0.64
* Wind speeds based on an analysis of winds from the NE quadrant

The Barrie Marina is subjected to waves generated from NE winds. The
model simulations that were carried out considered both constant and
variable wind conditions to ensure that the design waves were captured
at the project site. Variable winds were based on a consistent NE event
that occurred on October 19, 2004. The wind speeds on this date were
scaled accordingly to match the annual and 50 year speeds presented
in Table 4.1. It should be noted that both the constant and variable
wind simulations showed similar wave heights suggesting that the peak
waves were captured in the modeling process. Figure 4.2 compares the
predicted wave heights under fully developed seas for the annual and 50

year event. The results showed that larger waves do propagate down the
main channel of Kempenfelt Bay. Wave periods in the bay ranged from 3s
to 4s for the 1 year event and 4s to 5s for the 50 year event; this is a critical
design component for floating breakwaters which are generally effective
for periods under 3s. This is discussed further in Section 5.

Wave heights were extracted offshore of the existing marina along the
north and south side of the bay. The extraction location and model
results are presented in Figure 32.\

The results showed that a significant wave height of 0.6 m to 0.7 m could
occur at the project site on an annual basis with wave heights of 1.25 m to
1.36 m under the 50 year event. This is based on relatively consistent NE
wind events. Wave periods ranged from 3 to 5 seconds and as previously
discussed may exceed the threshold criteria for floating breakwaters. This
is discussed further in Section 5.
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0.0 MARINA

AND FLOATING
BREAKWATER DESIGN
CONSIDERATIONS

5.1 Wave Criteria for Marinas

There are no universal criteria defining acceptable performance of a
marina with respect to wave agitation (Fisheries and Oceans, 1992).
Ultimately, this is a decision for the marina operator and users. Threshold
wave height and frequency of occurrence criteria are a balance between
performance and cost. Typically, improved performance (such as
very infrequent wave action in the basin) means higher costs for
protection structures.  Factors to consider when evaluating performance
requirements include:

«  Type and size of boats;

«  Type of docks;

+  Requirements and expectations of marina users; and

+  Degree of risk of unacceptable performance that the owner accepts.

Isaacson, Kennedy and Baldwin (1996) report that a design wave height
of 0.3 m is often cited as the maximum allowable Hs inside a marina under
normal operation conditions.  This implies a consideration of frequency
of exceedance. Further, they note that since small craft are particularly
sensitive to beam waves, additional wave agitation criteria also include
the influence of wave direction and wave period. Typical recommended
criteria from ASCE (2000, 1994) include a yearly maximum Hs of less than
0.3 m and a 50 year return period wave event Hs of less than 0.6 m for
head seas. Lower values are recommended for beam seas.

Based on the wave analysis provided in Section 4, a significant wave
height of 0.6 m to 0.7 m could occur at the project site on an annual
basis with wave heights of 1.25 m to 1.36 m under the 50 year event. This
means a floating breakwater must be capable of providing a transmission
coefficient of 0.46 for the 1 year event and the 50 year event.
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9.2 Floating Breakwater Performance

Floating breakwaters have been considered in several of the marina
expansion alternatives for Barrie Marina.  They are less costly than
traditional rubblemound breakwaters at this site, where the lakebed
drops off steeply.

Floating breakwaters reduce wave energy through wave reflection, wave
transformation and dissipation of wave energy. The ability of a floating
breakwater to reduce wave energy in its lee is a function of several factors
including the incident wave height and period, water depth and the
natural oscillation of the breakwater. The performance is governed by the
breakwater geometry and mass distribution, and the mooring system.

Floating breakwaters are generally effective for wave periods in the
range of 3 seconds or less. For higher wave periods, the orbital velocities
of the wave increase, creating larger forces on the breakwater. Where
wave periods exceed the period of the breakwater oscillation, the waves
are transmitted through the breakwater.  Therefore, careful design and
often modeling (numerical and/or physical) are required to assess the
performance of the floating breakwater.

The effectiveness of a floating breakwaters is defined in terms of Kt, the
transmission coefficient. ~ Kt is defined as the transmitted wave height
divided by the incident wave height. A higher Kt value indicates that the
breakwater is less effective.

The Barrie Marina is exposed to wave periods in the range of 3.5 s during
the 1 year event, and 4.5 s during the 50 year event. The breakwater
would be located in depths in the range of 8 to 10 m. This is at the limit
of the conditions for which floating breakwaters are generally effective.

Various types of floating breakwater systems are available including
pontoon, caisson and perforated wall.  There are also a number of
manufacturers. Two manufactures were consulted with regards to
application of their system at the Barrie Marina:

+  RIXO-bryggan (Bohusgjuteriet Ab, Sweden)
«  KROPF (Parry Sound, On, Canada)

RIXO-bryggan floating  breakwaters, manufactured in  Sweden and
shown in Figures 5.1 and 5.2, have been installed at numerous locations
around the world, including the North Sea and the Mediterranean. The
manufacturer was provided with site location information including site
maps, bathymetry and the wave conditions described in Section 4. RIXO
indicated that the predicted wave periods are beyond the capabilities
of floating breakwaters in general, and their standard product.  They
also noted concerns with exposure to ice. This is consistent with Baird’s
findings.

KROPF floating breakwaters have been installed at various locations
around North  America including Kingston, Ontario and on Lake
Champlain in Vermont. The manufacturer was provided with site location
information including site maps, bathymetry and the wave conditions
described in Section 4.  KROPF recommended their largest floating
breakwater, a diffuser attenuator shown in Figures 5.3 and 5.4, with the
following specifications:

«  5/16” x 34" spiral-welded steel floatation pipes
«  Welded HSS crossers cut through pipes with saddle plates
+ Diffuser baffle system below pipes

« 12" wide main attenuator sections with maximum lengths possible
for specific layout

« 30’ stabilizing fingers on lee side of attenuator to increase effective
width

+  Rugged tire connection system
«  Steel catwalks for service work only — no decking
« 27 six ton anchor blocks

« System anchored with a combination of 5/8” Gr 100 chain and 1"
Amsteel rope

«  Submersion option for winter storage (requires approximately 2 days
labour for 4 man crew)

«  Supplied, delivered, and installed by Kropf Industrial Inc.

« The approximate cost for this floating breakwater is $6,000 - $7,500
per linear metre.

The manufacturer claims that the diffuser attenuator will provide a
Kt value of 0.2 to 0.3 for waves periods of 3 s or less. During extreme
events such as the 1 year and 50 year events defined in Section 4, the
manufacturer predicted a Kt in the range of 0.7. This would result in wave
heights of 0.5 m in the marina during the 1 year event, and 0.9 m during
the 50 year event.

The manufacturer further recommend that the docks behind the
attenuator be well-constructed steel tube docks as other dock designs,
such as aluminum or wood frames, may be damaged during storm
events, based on the predicted wave heights. During the winter season,
the manufacturer recommended that docks located behind the floating
breakwater should be relocated behind the rubblemound breakwaters.
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RECOMM EN D ATIONS Two floating breakwater ~ manufacturers were contacted  and
provided with the predicted wave conditions at the site. The Swedish

manufacturer  (RIXO-bryggan) concluded that the predicted wave

periods are beyond the capabilities of their standard products. They ‘ L Lake Simcoe
6.1 Summarv also expressed concerns about exposure o ice.
« A coastal analysis has been completed to define the wave climate + KROPF, out of Parry Sound concluded that their product would
offshore of the Barrie Marina, in order to determine whether floating provide a Kt value of 0.2 to 0.3 for waves periods of 3 s or less. During
breakwaters can provide adequate protection to the marina; extreme events such as the 1 year and 50 year events defined in
Section 4, the manufacturer predicted a Kt in the range of 0.7. This
«  Water levels from three gauges on Lake Simcoe were used to define would result in wave heights of 0.5 m in the marina during the 1
extreme water levels on the lake. The predicted 1.5 and 50 year return year event, and 0.9 m during the 50 year event. These wave heights
period water levels are 0.46 m and 0.64 m above Chart Datum. These exceed recommended wave heights for marinas and could result in =0
values were used in the wave modelling. damage to docks and boats. E -
N -
«  Wind data from three stations were reviewed and used to define E
extreme winds for the boating season. The 18 year wind record from =
Lagoon City was corrected using the more representative buoy data, Figure 11: Numerical Model Mesh of Lake Simcoe (air photo
and used to predict extreme wind events. The annual wind speed courtesy of Bing)

from the NE, which represents the longest fetch exposure for Barrie
Marina was determined to be 11 m/s, while the 50 year return period
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These compare to a predicted 10 year wave of 0.45 m with a period
of just over 3s in the more simplistic analysis undertaken in the first
phase of the study.
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« Floating breakwaters are generally effective for wave periods in ka15000 4915000 |
the range of 3 seconds or less. Waves with larger periods can be ¥
transmitted through the floating breakwater. 1010000 R

« Although there are no universal criteria defining acceptable

performance of a marina with respect to wave agitation, recommended [fResn bl

criteria from ASCE (2000, 1994) include a yearly maximum Hs of less

than 0.3 m and a 50 year return period wave event Hs of less than 4900000 4900000 e

0.6 m for head seas. Lower values are recommended for beam seas.

Ultimately, this is a decision for the marina operator and users. — 4895000 |
« The effectiveness of a floating breakwaters is defined in terms of -

Kt, the transmission coefficient. Kt is defined as the transmitted Figure 12: Map of Significant Wave Height under A) Annual Event and B) 50 Year Event?
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Figure 13: RIXO-bryggan Breakwater (photograph from www.rixo.com)

Figure 16: KROPF Diffuser Attenuator in Kingston, Ontario (photograph
curtsy of KROPF)

Figure 14: RIXO-bryggan Breakwater During Storm Event (photograph
from www.rixo.com)

Figure 15: KROPF Diffuser Attenuator (photograph curtsy of KROPF
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Kempenfelt Bay

Wave Conditions
Easterly Wind Condition | Hmax (m) Hs (m) Tp (s)
1 year (11 m/s) 1.22/1.45 | 0.60/0.70 3.4/3.8
50 year (16 m/s) 2.52/2.75 | 1.25/1.36 4.4/4.9

Figure 17: Predicted Wave Conditions at the Project Site for the Annual and 50 year Wind Events (air photo courtesy of Bing)

6.2 Recommendations

Based on the predicted waves at Barrie Marina, standard floating
breakwater products do not provide sufficient protection from
extreme wave events.

« There are concerns with exposure to ice and it is recommended
that the floating breakwaters would have to be stored in a sheltered
location for the winter.

The level of confidence in the predicted wave climate would be
improved, if the model were calibrated with measured wave data.
This would require deployment of a wave recorder in Kempenfelt Bay.

« Updated bathymetry data, particularly in the vicinity of, and
immediately offshore of the marina would be beneficial for future
analyses
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