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Introduction

Existing Condition

Timber piles, walers, cable
tiebacks, and armor rock are at or
beyond useful life. Stability of the
overall structural system is
compromised.

The most advanced structural deterioration
was observed at the end of the south
breakwater.

Voids in the riprap reduce the system’s
wave protection capability.
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Design Objectives

Overview

The guiding objectives are to provide a
breakwater rehabilitation/replacement
design that:

* Provides wave protection for the Point Hudson
Marina for a minimum design life of 30 years.

* Responds to community concerns to maintain the
aesthetic of the existing breakwater.

« Can be permitted, constructed and maintained.




Design Objectives
Considerations
Engineering. Protect the existing marina and the d o

Port operations against wind waves and vessel e . B
waves for at least the next 30 years. Considers 3 X f}y 4. ‘
navigation channel impacts. . \» R | i Egg;;)g;t
Aesthetics. Similar in appearance to the existing L[ 7T | | J
breakwater (rocks and piles) using modern i) (1 :
materials. L il
Permitting. Remove creosote and reduce i [~
footprint of the breakwater to minimize offsite YEEA
mitigation requirements. Constructiblity: L '*g:w:\//j__v Boei
Constructability. Minimize risks to the Port from Working around the 1 et o
potential cost overruns, delays, errors, and SREDLRTEE, x/
obstacles during construction. «
Cost. Cost efficient designs that minimize capital

and maintenance costs.

Permitting:




Selected Concept

Exterior Bare Steel Piles, Mesh
Lagging System, and New Rock
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Section A-A

Stainless Steel mesh system
spanning between piles

Bare Steel
Pipe Pile
(16” diameter)

Based on the objectives, this design concept was selected
as the best alternative. Layout options include
encapsulation or reconstruction but both options would look
similar from the outside.
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Mesh Lagging System

Mesh would retain rock between piles for
encapsulation options.

May or may not be used for the reconstruction
options.

Mesh would be marine grade stainless steel to
reduce maintenance and increase design life.

5.3"

11.6"




Encapsulation vs. Reconstruction
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Existing structure remains except for a few creosote
timber piles removed for permitting.

Piles driven in a batter outside of existing structure,
expand footprint by 2.5 ft each side.

Reduces demo costs but increases installation costs
and offsite mitigation costs.

Reduces navigation width in the navigation channel.

Existing structure is completely removed including
piles and rock.

Piles driven plumb with new rock installed between
the rows of piling.

Self mitigating because of the reduction in footprint
and creosote removal.

Improves navigation channel width.
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Layout Alternatives

Using the selected concept look at
different layout alternatives and compare
against objectives.

Considerations will be:
« Engineering

« Aesthetics

«  Permitting

«  Constructability

* Cost




Alternative 1

Full Length Encapsulation
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Entire length of the existing south breakwater leg is encapsulated Wlth e M sooooosoto

new piles, rock, and lagging.
Large expansion of footprint.

Offsite mitigation needed for expansion of area and remaining creosote.

Narrows navigation channel width.
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Alternative 2

Partial Replacement with Encapsulation

FUTURE TIMBER NEW THREADED BAR TIEBACK AND BTG ARMOR ROCKL
WALKWAY = :
DEMOLISH FULL FOOTPRINT OF

THE EXISTING BREAKWATER
(PILES AND ROCK)

ING SIGNAL

i

NEW STEEL WALER, TYP.

T.0. PILE EL +16.0' 4 2 |
15 - ¥ & ‘
NEW ARMOR ROCK I
(2'-4' SIZE TBD), TYP. 2 n
10 - 7 MHHWEL 8.25' az !
= '6' clm -~ 3'TO 4 TYP. OFFSET
5 3 ; FROM EXISTING
L 3 )
NEW ARMOR ROCK, TYP. w E I
= 9 o
hvi MLLW EL 0.0 !
ER - $
= -
= :
= -5
o NEW ARMOR ROCK
z (9"-18" SIZE TBD), TYP.
2 o F s . . oW
e — A . o Bodtetuit
P H’W - - © o T |i EXISTING SOUTH BREAKWATER = — —
= 15 Ty I SR O "= \S——— =~ WALKWAY TO BE REPLACED IN - = =
w I | e NEW 160 PIPE . - FUTURE PHASE = — =
PILE, TYP. = etk b
20 - - == a5t
0 10 20 e N 15's FOOTPRINT REMOVA 7l =
25 B T o CREOSOTE —— BTeh b LI === ===
25 TIMBER PILES, TYP. - EXISTING MOORING == 3 ExiSTING SOUTH EXISTING NAVIGATIONAL AID LIGH
SCALE IN FEET . PLATFOR ~  BREAKWATER - Eir e
a0 ! ! ! 1 1 1 L § —o=o===
— 45

0 10 20 20 40 50 60 70
Partial length of the existing south breakwater leg removed and reconstructed and
the remaining is encapsulated with new piles, rock, and lagging.

Overall structure footprint is maintained, some creosote remains.

Potentially self mitigating for area.

Narrows navigation channel width.
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Alternative 3

Full Replacement
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Entire length of the existing south breakwater leg is removed and reconstructed with
new piles, rock, and lagging.

Reduction in footprint, removal of creosote, reduction in environmental impacts.
Self mitigating for area and creosote.
Widens navigation channel.



M Other Considerations

oTT M * Materials. Alternative materials will be considered

MACDONALD for full replacement and reconstruction option
(Alternative 3) including the use of composite
piling with black HDPE sleeves at 3 ft centers.
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+ Mitigation. Complete removal of Quincy Street Dock
needed as offsite mitigation for full length
encapsulation option (Alternative 1).

« Partial removal may be needed for Alternative 2.




Alternative Assessment

Summary

Alternative 1

Existing structure remains and is
encapsulated.

Category

Description

Alternative 2

Partial reconstruction and
encapsulation.

Alternative 3

The entire leg to be reconstructed
in a smaller footprint.

Engineering and g
Performance

Challenging to design and
construct around the existing
structure.

* Reduced navigation

» Most complex and challenging.
Additional maintenance.
» Partially reduced navigation

Built from ground up with most
control of end product.
Improved navigation

O idtiaeloll [y « Difficult to install new piles and
rock around existing structure,

risks of slow downs and issues.

Permitting

$5.1M - $5.6M
» Includes $500k for offsite
mitigation.

+ Very challenging and risky to
demolish only part of the
structure.

Easiest to construct and control.
Lowest risk but still challenging.

» Footprint maintained.

* May be self mitigating.

» Creosote is still exposed to salt
water.

Reduced footprint, completely
removes creosote piles.
Would be self mitigating.
Creosote completely removed.

$5.4M - $5.9M
» Additional demo costs
» Possibly no mitigation costs.

$5.1M - $5.9M

Full demo costs
No mitigation costs.
Potential for composite piles.

*Costs include engineering, permitting and construction management. Costs in 2019 dollars.




North Jetty

South Jetty alternatives will be similar for
North Jetty improvements.

» North Jetty can be encapsulated or
reconstructed as previously shown.

* Pros and Cons will be similar to the South
Jetty Project.

« Mitigation (Quincy St. Dock) may not be
available.

« Cost ranges from $4.0M - $4.5M (2019
dollars)

«  Combined South and North project costs
$9.0M to $10.4M (2019 dollars)
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