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10.

MOVED by Carl Bunnin, SECONDED by Bryce Young,
That the Southern Gulf Islands Harbours Commission:

1. Direct staff to award the fabrication and delivery of the float ladders to JR
Manufacturing Ltd.; and
2. Direct staff to competitively tender the Float Ladder Project and manage as a
separate project to the 2016 Improvements Project.
CARRIED

Dock Infrastructure 2016 Improvements Project (Verbal Update & Attachment)

lan Sander reported that work is proposed for Piers Island and Swartz Bay next week
but is weather dependant. Work is to be completed by mid December.

Correspondence re Miners Bay

lan noted that on the website there are drawings for each facility. The approaches to
Miners Bay were not painted but will be included in the future; lights are all working; rotten
planks will be replaced; repairs to the decking will be replaced; float #2 will be pressure
washed and will be replacing boards; floats B and C transition plate was replaced this
summer but is showing wear.

Carl reported on his experience with a severe ferry wash from two combined ferry wakes.
When the tide is low the chains securing the floats are slack and he recommends the
use of kellets on the chains. Carl agreed to send information to lan in this regard.
Commission members expressed concern that any dangerous situation should be a
priority and further noted unease regarding the use of Miners Bay as the gateway to the
Experience the Gulf Islands project.

It was agreed to move agenda Item #15 to be included here. Director Howe agreed to
arrange a meeting with BC Ferries wherein Ben, Director Howe and Ted will attend.

lan questioned if the cleats on the west and south faces of the Miners Bay wharfhead
should be kept. The boards they are mounted on are rotten. Commission members
agreed that any larger vessels could fasten to the tie-rails instead and that the cleats be
removed.

Lyall Harbour and Horton Bay Repair Work by Small Craft Harbours

Dan reported that work will commence next week. It was suggested that while there is a
contractor working there, perhaps they could install the ladder on the float. Dan agreed
to talk to them in this regard.

Lyall Harbour Dock Divesture Opportunity (Verbal Update)

Ben and Ted attended the meeting the goal of which was to see if an agreement could
be in place by this spring. It was noted:

« wharfhead is fee simple and some small buildings extend into it;
e may be necessary to apply for a new water lot lease;

e a contribution agreement gives more flexibility;

e First Nation consultation is required; and

« Interest was expressed by Salt Spring Island.

IWSS-928280410-4976



































































































































http://www.geogratis.gc.ca/


























































































































































Conceptual Layouts for Piers Island Float M&N #: 9369-55
January 12, 2017 MEMORANDUM

FIGURE 2.6: ESTIMATED EXTREME VALUE DISTRIBUTION OF SIGNIFICANT WAVE HEIGHT AT PIERS ISLAND

Source Moffatt & Nichol

TABLE 2.2: ESTIMATED RETURN PERIOD WAVE HEIGHTS AND CORRESPONDING PEAK PERIODS (SEC)

Return Period (years) Significant Wave Height (m) Corresponding Wave Period (s)’
1 0.36 1.5
2 0.39 1.5
5 0.42 1.6
10 0.45 1.6
25 0.48 1.7
50 0.51 1.7
100 0.53 1.8

! Estimated using Goda (2000):
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2.4. \Vessel Generated Waves

Due to the frequency of passenger ferry vessels and cargo vessels passing near the project area,
vessel-generated wakes are evaluated in the following section. Table 2.3 lists a few of the passenger
ferries and cargo vessels passing near Piers Island and their dimensions and location of the sailing
route with respect to the Piers Island site.

TABLE 2.3: VESSELS PASSING NEAR PIERS ISLAND

Proximity of
Sailing Route the sailing
route to site

Length Beam | Draft
(m) (m) (m)

Vessel Name

Spirit of British 28 5.0 Tsawwassen < > Swartz South
Columbia 167.5

Spirit of Vancouver 33 5.0 Tsawwassen < > Swartz South
Island 167.5

Skeena Queen 110.0 24 33 Fulford < > Swartz East

Mayne Queen 85.0 19 3.8 Southern Gulf Islands < > Swartz East

Princess Superior 118.0 20 5.4 Tilbury < > Swartz East

Queen of Cumbertland = 100.0 21 3.8 Southern Gulf Islands < > Swartz East

Using the methodology presented by Delft Hydraulics (1989)2, vessel wakes can be estimated using
the vessel sailing speed (vs), sailing distance to the project site (s) and water depth (h) as presented
in the relation:

*( S j—0.33 .
H= o, H FS

where: F, = \%E (Froude Number)

The coefficient a; described vessel characteristics such as the vessel’'s shape, draught, and entrance
length. Recommended values for a; are:

a1= 1.0 for tugs, patrol boats, and loaded conventional inland motor vessels;

a1= 0.5 for empty European barges;

a1= 0.35 for empty conventional motor vessels.

For this analysis, a value of ai1= 0.75 was utilized for the passenger ferry and cargo vessels.

The angle between the sailing line and the direction of wave propagation can be estimated from the
individual wave celerity and vessel sailing speed (CEM 2002)3. The relevant terms for estimation of
vessel wake for each of the vessels listed in Table 2.3 are presented in Table 2.4.

2Verhey, H.J, and Bogaerts, M.P.(1989). “Ship Waves and the Stability of Armour Layers Protecting Slopes.” Proceedings of the 9"
International Harbor Congress, Antwerp, Belgium.
3 USACE (2002). Coastal Engineering Manual. Part II- Chapter 7: Harbor Hydrodynamics.
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TABLE 2.4: VESSEL NAVIGATION PARAMETERS

Vessel Name g;:‘e d (‘kﬁf::)l Sailing Direction | Water Depth (m) Eii:;i;) to Piers
Spitit of British Columbia 16.0 320° 15 750
Spirit of Vancouver Island 16.5 320° 15 750
Skeena Queen 11.5 25°/200° 15 450
Mayne Queen 12.5 30°/170° 15 450
Princess Superior 11.0 48° 15 450
Queen of Cumberland 12.5 42°/180° 15 450

Based on these characteristics, vessel wakes that can be expected at the Piers Island dock are
presented in Table 2.5.

TABLE 2.5: VESSEL WAKE AT PIERS ISLAND DOCK

Vessel Name Wave Height (m) Wave Period (s) Angle of Wave Approach
Spirit of British Columbia 0.7 4.3 355°
Spirit of Vancouver Island 0.7 4.5 355°
Skeena Queen 0.2 3.1 350°/235°
Mayne Queen 0.3 3.4 355°/205°
Princess Superior 0.2 3.0 13°
Queen of Cumbetland 0.3 3.4 7°/215°

Figure 2.7 graphically depicts the approximate angle of wave approach for the worst case vessel (Spirit
of British Columbia and Spirit of Vancouver Island) wakes as represented in Table 2.5.
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FIGURE 2.7: APPROXIMATE ANGLE OF WAVE APPROACH AT PIERS ISLAND DOCK

Wave Crests

Approximate Angle of Wave Approach

Source Image by Google Earth

3.  Conceptual Layouts for Float Reconfiguration

The existing triangular shaped timber float at Piers Island is considered by Capital Regional District
(CRD) to be an inefficient layout for accommodating boats due to wasted berthing area in the middle
of the float. Currently, the approximate total berth length of the existing triangular float is 55.1 metres.

The CRD atlas was used to provide the location and layout of the water lot boundary for the site. The
water lot boundary constraints the layout of the reconfigured floats to be sited within that area. Also,
from site observations and anecdotal information, there is (are) rock outcrop(s) to the east of the
existing float, so concept float layout will be oriented as far as possible from the east side to avoid
potential conflict.

Option 1 is a T- shaped linear float layout as shown on Drawing Sk-001 in Appendix A. The total
berthing length is approximately 60.4 metres. This alternative layout provides approximately a 5.3m
increase in berth length over the original float configuration with very little improvement on berth
capacity over the original triangular float configuration.

Option 2 is a U-shaped float configuration as shown on drawing SK-002 in Appendix A. The total
berthing length for this alternative is 115.3m, an increase of 60.2m on the original float. Each of the
two legs of the floats were oriented parallel to the estimated main vessel wake wave direction, and
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has a T-shaped end to provide some wave sheltering and attenuation for vessel wake waves incident
to the dock.

The proposed float width is assumed to be 3.0m overall and is similar to the 2.74m width of the original
float.

4.  Opinion of Probable Cost

For the estimate of the opinion of probable cost for Options 1 and 2, we have made the following
assumptions for the conceptual design:

e Existing triangular shaped timber float and timber piled dolphins will be removed and disposed
of;

¢ New structures will be designed to current codes of practice and standards;
o New replacement timber framed floats installed;

e Guide piles will be steel pipe piles as per Department of Fisheries and Oceans (DFO) current
requirements; and

e Steel guides piles are conservatively assumed to be rock socketed based on close proximity
of bedrock outcrop. If soils are granular and have sufficient depth for pile fixity, piling costs will
likely to lower.

It is important to note that the conceptual layout and Order of Magnitude cost estimate has been
developed based on:

e M&N preliminary analysis of wind waves and vessel wake waves; and

¢ Information gathered for the above and below water 2015 Condition Inspection of the existing
facility.

e Quotes provided by contractors and suppliers.

We wish to emphasize that preparation of an accurate construction budget (e.g., within +/- 10% to
15%) cannot be completed until more detailed site investigations, engineering and analysis are
completed. Even then, it is important to note that the final costs may vary significantly from the estimate
due to fluctuations in currency, materials and labour costs that are beyond our control.

Contractor bid prices can also vary widely even after detailed engineering plans are prepared. Such
variability is a function of market conditions which exist at the time of bidding and are difficult to predict
in advance.

In view of the above uncertainties and the importance of not under-estimating the costs, we have
included a contingency amount of 30% to reflect the fact that these are indicative estimates.
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However, until actual detailed engineering is carried out, these estimates will necessarily be subject
to change.

For the cost estimation, we have assumed that the replacement floats will be timber construction and
steel guide piles will be used to support the proposed float system.

Tables 4.1 and 4.2 summarizes the Order of Magnitude Cost Estimate of Options 1 and 2 respectively.
Totals for each option include a 30% contingency.

The Order of Magnitude cost estimate excludes design engineering costs, CRD’s project management
and administrative costs, permit applications costs, and any environmental habitat compensation
costs.

Details of the Order of Magnitude Cost Estimate is included in Appendix B.

TABLE 4.1: ORDER OF MAGNITUDE COST ESTIMATE - OPTION 1

Task Description Amounts
Mobilization and Demobilization $33,000
Demolish Floats and Piles $29,000
Replacement Marina Floats $340,000
TOTAL $402,000

TABLE 4.2: ORDER OF MAGNITUDE COST ESTIMATE - OPTION 2

Task Description Amounts
Mobilization and Demobilization $33,000
Demolish Floats and Piles $29,000
Replacement Marina Floats $650,000
TOTAL $712,000

5.  Next Steps

If CRD intends to move forward with a preferred float concept, the next steps for the preliminary and
detailed design of the float replacement are:

e Get input from stakeholders for preferred float arrangement;

e Obtain any previous geotechnical reports or pile driving data to guide pile design;
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e Conductlocalized bathymetry and water lot check for the area to confirm adequate water depth
is available and to ensure that floats are positioned to avoid dredging;

o Perform detailed vessel wake wave numerical analysis to determine wave direction, height
and loadings on the float system;

e Design guide piles and float system;
o Prepare new cost estimates to establish project budget and;

e Complete and submit permit applications to Navigable Water Protection Division, Transport
Canada, and Department of Fisheries and Oceans.

Attachments:  Appendix A: Conceptual Layout Drawings
Appendix B: Order of Magnitude Cost Estimates
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Appendix A:
Conceptual Layout Drawings
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Appendix B:
Order of Magnitude Cost Estimates
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OPINION OF PROBABLE COST

SHEET

OF

OWNER AND LOCATION
Capital Regional District
Vancouver Island, British Columbia

CONSTRUCTION CONTRACT NO.

PROJECT TITLE

ESTIMATED BY

Moffatt & Nichol

mofftaltt & nichel

Piers Island STATUS OF DESIGN M&N JOB ORDER NUMBER
Draft 9369
QUANTITY LABOUR, MATERIAL & EQUIPMENT COST ENGINEERING ESTIMATE
ITEM DESCRIPTION NUMBER | UNIT UNIT COST TOTAL UNIT COST | TOTAL
Marina Floats - Option 1
Timber framed floats with timber/composite deckin 138 sg.m. $500 $69,000
Pile Hoops 4 No. $750 $3,000
Guide piles - 20" (508mm) dia. 4 No. $14,225 $56,900
Pile hats 4 No. $500 $2,000
Mooring Cleats 16 No. $111 $1,768
Fender System 16 No. $210 $3,360
Float assembly and installation 1 sum $125,000.00 $125,000
Sub-Total Estimated Construction Cost $261,028
30% Contingency $78,308
Total Estimated Construction Cost $339,336
TOTAL OPINION OF PROBABLE COST SAY: | $340,000 |
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