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Introduction

The movable transfer bridge at the Bass Harbor Ferry Terminal in Bass Harbor,
Maine allows pedestrian and vehicular traffic to load onto the ferry. The transfer
bridge is adjustable for varying tides and various loading conditions. The ferry runs
from Frenchboro and Swans Island to Bass Harbor several times a day. The ferry
terminal was constructed in 1997 and was rehabilitated in 2013.

The purpose of this manual is to describe the operation of and recommended
maintenance for the transfer bridge. Section 1 of the manual describes the general
operation of the transfer bridge. Section 2 includes maintenance recommendations
for the structural, mechanical and electrical systems. Section 3 includes trouble
shooting procedures to follow if the transfer bridge is not functioning as designed.
Section 4 contains several appendices.

Bridge Description
Deck: Open steel grid deck, with a 3ft wide concrete-filled section for pedestrians.

Transfer Bridge Superstructure: Counterweighted single-span 70ft long bascule
bridge consisting of two steel through girders with transverse floor beams.

Transfer Bridge Substructure: Two hoist tower foundations on concrete filled sheet
piles and one stub abutment. Six dolphins supported on piles.

Original Construction: 1997
Rehabilitation: 2013
Design Loading: HS 20

Appendices 4.1 contains a copy of the rehabilitation plans for Bass Harbor, dated
2010. Also included are the design plans for Lincolnville and Islesboro, dated 2008,
which were referenced because original design plans for Bass Harbor were not
available. The Islesboro ferry terminal is very similar to the Bass Harbor ferry
terminal. Key plan and elevation figures are included at the end of this section.

Transfer Bridge

The transfer bridge is a counterweighted bascule type operated by a hoist system.
At the free end of the transfer bridge is an apron that rests on the ferry. The hoists
for the bridge and apron are operated by separate brake motors. A dog and pawl
system mechanically locks the bridge in position and prevents it from dropping if the
brake were to slip.
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The transfer bridge is a non-redundant two through girder type. It is supported by a
hoist system containing components that are also non-redundant. These members
are steel and primarily in tension and are therefore considered to be fracture critical
members (FCMs). A sketch plan identifying the fracture critical members and
components is included in Appendix 4.3. The transfer bridge consist of two W36
x210 girders supported on the land side by hinge bearings resting on the abutment.
At 56ft from the hinge bearings, the two girders are supported by the transverse
hoist and counter weight beams. The transfer bridge bears on these two W36x210
beams and cantilevers an additional 14ft beyond to an adjustable apron. The
transfer bridge floor beam framing consists of nine W18x40 and two W18x50 floor
beams at 6’-7 %2” on center that support the steel grid decking above. The main
girders and floor beams are painted steel beams. The grid decking is galvanized
steel with a 3ft wide section filled with concrete for pedestrian use.

Hoist Towers

The hoists towers are located approximately 56ft from shore and support the free
end of the transfer bridge. The towers are 28 feet tall and steel framed. The hoist
towers support the main hoist, transfer bridge counterweight, and apron counter
weight mechanical system. The hoist and counter weight cables connect to either
side of the structure at the hoist and counter weight beam. The transfer bridge
bears on these two beams.

Dolphin System

The ferry terminal pen consists of six dolphins with fenders. The dolphins are
comprised of a concrete cap supported by steel pipe piles. The fenders are
attached to the concrete caps which have elastomeric fender elements supporting
steel panels faced with high density polyethylene sheeting. The steel panels are
also held in position by the 1” diameter multi-directional panel support chains.

There are access walkways at the top and between each dolphin.
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Section 1: Operating Procedures

1.1 General Operation of Transfer Bridge

The transfer bridge is operated from either a control panel located on the bridge near
the apron hinge, a control panel on the walkway accessed from the dolphin or a
hand held radio transmitting controller. The controls are not locked and as such
anyone at the location can operate the bridge -- not only the States’ designated
operators. All of the designated operators of the bridge need to.review this manual
and be thoroughly trained in all procedures required to properly operate and adjust
the bridge and apron positions. The transfer bridge and apron must be positioned so
that a smooth transition from the land to the ferry and from the ferry to the land is
achieved. Improper positioning of either component may unevenly load and/or
induce dynamic loads into the structural components, causing the vehicle to bottom
out or present a tripping hazard to pedestrians. Adjustments will also need to be
made as the loading changes on the ferry. Below is an outline of the general
operating procedures.

1.2 Operating Procedures
The following is a simplified operating procedure:

1. Ferry enters slip

2. Operator (typically anable ferry'seaman) turns on the remote control or
climbs onto the'bridge or along the dolphin to access and open a control
station if the.remote is unavailable

3. Operator'operates the bridge
4. Operator operates the apron

5. Operator monitors the unloading and loading of vehicles and pedestrians,
making adjustments to the bridge and apron positions to accommodate
vehicles of different sizes

6. Operator views the height of the ferry deck and makes adjustments as
needed

7. Operator raises apron to a predefined angle
8. Operator raises bridge to a predefined angle

9. Operator closes and latches control station if used or turns off the remote
controller

10. Operator leaves the bridge and climbs onto the ferry from the dolphin if using
a local control station

The following is a detailed operating procedure:
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1. Ferry enters the slip and achieves proper position to load or unload vehicles
and pedestrians.

2. The operator climbs onto the bridge either by transfer directly from the ferry to
the bridge or by walking from the dolphin along the walkway and onto the
bridge or the platform by the tower.

3. The operator releases the clasp and opens either the platform control station
or the bridge control station and positions the bridge using the BRIDGE
selector switch to a height at which the apron can be lowered onto the deck of
the ferry using the UP and DOWN directions. After the operator positions the
transfer bridge, he/she lowers the apron to contact the deck using the APRON
UP and DOWN directions. He/she then adjusts the position of the transfer
bridge and apron to provide as close to a straight line as possible. The E-stop
can be used at any time to stop the bridge or-apron motion. When the bridge
is lowering, the pawl is held in the withdrawn position with white globe light
not illuminated. When the bridge reaches the appropriate height, lowering
should be halted. The operator should then jog the bridge up until the pawl
engages by raising the transfer bridge slightly until the white globe light
illuminates showing that the pawl has engaged. With the pawl engaged, the
transfer bridge is locked into position and ready to safely unload or load
vehicles and pedestrians. Note that.if the bridge is lowered too far, its motion
will be halted by the BRIDGE FULLY LOWERED limit switch. If the bridge is
raised too far its motion will be halted by the BRIDGE FULLY RAISED limit
switch.

4. Using the control in the control station either on the platform or the bridge, the
operator lowers the apron onto the deck by turning APRON selector switch in
the DOWN direction. The angle of the pivot from the apron to the bridge
should then be observed to assure.that vehicles can pass over it without
bottoming out. Readjustment may be needed. When the vehicles are
unloaded, the able ferry seaman signals the passengers to begin off-loading,
allowing the vehicles to off-load first, then the pedestrians. en the ferry is
empty, the able ferry seaman signals the passengers to begin on-loading,
allowing the pedestrians to load first, then the vehicles.

5. The operator monitors the unloading and loading of vehicles and pedestrians.
Monitoring assures that vehicles do not bottom out and that the apron is in full
contact with the deck and prevents the creation of a tripping hazard for the
pedestrians.

6. The operator views the type of each vehicle and makes adjustments as
needed.

7. Upon completing the transfer of vehicles and pedestrians, the apron is raised
to a predefined angle using the APRON selector switch in the control station.
Should the apron be raised too high, the toggle block will trigger the apron
fully raised limit switch and stop the apron.
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8. Upon completing the raising of the apron, the bridge is raised to a predefined
angle using the BRIDGE selector switch in the control station. As the bridge
raises, the white pawl globe light will turn on and off, indicating that the pawl
is engaged (illuminated) or withdrawn (not illuminated). Should the bridge be
raised too high, the counterweight will contact and trigger the BRIDGE FULLY
RAISED limit switch stopping the travel.

9. The operator then closes and latches the control station. It is important to
latch the station enclosure to prevent water entry into the controls.

10.The operator leaves the bridge and climbs onto the ferry.

1.3 Operating with Radio Control

The transfer bridge system is also provided with remote controls. The remote
transmitter is carried on the ferry while the receiver is located on the machinery
platform.

The remote is provided with the same controls that the.control station provides,
including operation of the bridge, apron and emergency-stop. In addition, it remotely
controls the ship or platform tower lights.

It should be noted that the control needs to be turned on to be able to operate the
transfer bridge and if the E-stop has been depressed, stopping all motion, it must be
turned and allowed to pop up to reset and resume operation.

1.4 Backup Operating Procedures
1.4.1 Loss of Power

Should utility service fail, the generator will be started by the automatic transfer
switch which constantly monitors the utility service and the generator output power
for suitability to-operate the transfer bridge system. Should the automatic transfer
switch fail to start the generator, the generator may be started by turning the RUN-
STOP-AUTO switch to the RUN position. After about 15 seconds to stabilize, the
HERTZ (frequency) meter will show 60 and the transfer switch may be switched to
the EMERGENCY made, if not already in that mode, by the use of the manual
controls on the control face inside the exterior door of the unit. If the transfer switch
fails to switch to the EMERGENCY mode automatically or by the use of the controls
stated above, open the inside door and manually change the state of the transfer
switch with the red manual operation rod located in the unit.

Should the transfer bridge motor fail to operate electrically, the bridge may be moved
manually as described in Section 1.4.2 below. Caution needs to be used in this
operation. In order to prevent the motor from energizing while the handwheel is in
use, the motor electrical feeds must be opened by opening (turning off - handle
down) of the local in-sight disconnect switch located next to the hoist. This is the first
line of protection. The brake on the hoist brake-motor is hand released by pulling the
small release button extending from the brake cover until it latches out. This releases
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the brake to allow manual. See Section 1.4.2.1 below for manual hand cranking
procedures and manual operation of the pawl.

Should the apron motor fail to operate electrically, the apron may be moved
manually as described in Section 1.4.2 below. Caution needs to be used in this
operation. In order to prevent the motor from energizing while the handwheel is in
use, the motor electrical feeds must be opened by opening (turning off - handle
down) of the local in-sight disconnect switch located immediately to the right of the
apron brake-motor. This is the first line of protection. The brake on the apron brake-
motor is hand released by pulling the small release button extending from the brake
cover until it latches out. This releases the brake to allow manual. A pin needs to be
inserted into the manual operation reducer to motor shaft.coupling prior to operation.
See Section 1.4.2.2 below for manual hand cranking procedures.

1.4.2 Transfer Bridge and Apron Manual Operation

In the event that there is a complete loss of electrical power and the emergency
generator is unavailable or otherwise disabled, the bridge and apron can be
manually operated.

It is extremely important that lock aut/tag. out procedures discussed in Section 2.3.6
are followed to prevent inadvertent operation of the machinery drive systems during
manual operation.

1.4.2.1 Transfer Bridge Manual Operation
Perform the following steps to manually operate the transfer bridge:

1. Lock out/tag out power to.the bridge drive machinery. See Section 2.3.6 for
this procedure.

2. Install. the handwheel onto the input shaft. This will require removing the cover
that protects the input shaft. A pipe wrench may be required.

3. Disengage the pawl by turning the release bolt on the side of the parallel shaft
reducer in a clockwise direction until the pawl is disengaged. Removal of the
inspection cover on the parallel shaft reducer may be necessary to allow
visual confirmation that the pawl is disengaged. Note: Measure exposed
length of bolt prior to turning so that it can be returned to that position when
re-engaging pawl.

4. Raise/lower the bridge to the desired elevation by turning the handwheel.

5. Before allowing traffic to pass over the bridge, engage the paw! by turning the
release bolt on the side of the parallel shaft reducer in a counterclockwise
direction until it is back to its original position. Removal of the inspection cover

on the parallel shaft reducer may be necessary to allow visual confirmation
that the pawl is engaged.

Repeat these five steps in reverse order to move the transfer bridge away from the
ferry and back to its original position.

10
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1.4.2.2 Apron Manual Operation
Perform the following steps to manually operate the apron:

1. Lock out/tag out power to the apron drive machinery. See Section 2.3.6 for
this procedure.

2. Insert pin through the disconnect coupling to connect the handwheel reducer
output shaft to the drive motor input shaft. It may be necessary to rotate the
handwheel back and forth slightly when inserting the pin to‘align the holes in
the disconnect coupling with those on the motor shaft.

3. Raise/lower the apron to the desired elevation by turning the handwheel.

Repeat these three steps in reverse order to move the apron away from the ferry
and back to its original position.

11
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Section 2: Maintenance Procedures

2.1 Facility Maintenance and Structural Inspection

The facility maintenance and structural inspection recommendations are listed below
by recommended frequency. The frequency listed for each maintenance item is the
minimum recommended and it should be increased as necessary to maintain the
bridge in good condition.

2.1.1 Daily
The following maintenance items should be performed each day:

» Conduct a cursory review visual inspection of the bridge, electrical and
hydraulics system components.

» Exercise the transfer bridge through its full range of motion and check that all
bridge, electrical and hydraulics system components are functioning properly.
Look and listen for signs that the structure is not functioning properly.

2.1.2 Monthly
The following maintenance items should be performed each month:

» Walk over, under, on and around the Terminal and the transfer bridge looking
for any signs of distress or damage.

2.1.3 Seasonal

The following maintenance items should be performed during the winter, or in the
spring and the fall each year, as noted:

» Clear snow from the approaches and deck to keep bridge open for pedestrian
use during the winter. Use care during snow removal operations to not
damage the bridge deck joints. Do not use any de-icing salts on the bridge.
Use sand as necessary.

» Water wash and clean sand and other debris from the wearing surface each
spring and fall.

* Water wash and clean sand and other debris from the bridge deck joints each
spring and fall and inspect the joints for damage.

» Water wash and clean sand and other debris from the bridge seat each spring
and fall and inspect for damage.

2.1.4 Annual
The following maintenance items should be performed once per year:
* Inspect pavement on bridge approaches and repair.

» Clear any weeds or other unwanted vegetation that grows up on the bridge
approaches.

12
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Repair concrete and guardrail on bridge approaches if rails or posts are
damaged or deteriorated.

Clean any sand and debris from the bridge deck, the horizontal surfaces of
the bridge railing or curbs, and from the vertical gaps between rail panels and
posts.

Inspect the condition of the fender system each spring. Replace any missing
or damaged members or connection hardware within 6 months of notification.

2.1.5 Biennial
The following maintenance items should be performed every two years:

Engage an experienced bridge inspection team to perform a comprehensive
Fracture Critical and Routine Inspection of the entire bridge and provide an
inspection report to the State. The report should include specific
maintenance recommendations based on the inspection findings. This
biennial inspection will help identify any problems that develop in their early
stages when they can be addressed most cost effectively.

At the same time as the Fracture Critical and Routine inspection, engage
experienced Electrical and Mechanical Engineers to perform a
comprehensive Electrical and Mechanical Inspection and provide an
inspection report. The report should include specific maintenance
recommendations based on the inspection findings. This biennial inspection
will help identify any problems that develop in their early stages when they
can be addressed most cost effectively.

2.1.6 Quinquennial

The following maintenance items should be performed every five years:

Engage an experienced underwater bridge inspection team to perform a
comprehensive underwater inspection. The report should include specific
maintenance recommendations based on the inspection findings. This
biennial inspection will help identify any problems that develop in their early
stages when they can be addressed most cost effectively.

Engage an experienced bridge inspection team to perform a visual and
non-destructive inspection and testing on the pins and hardware
associated with the link bars. This quinquennial inspection will help identify
any problems that develop in their early stages when they can be
addressed most cost effectively.

13
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2.2 Mechanical Maintenance
2.2.1 Mechanical Equipment/Systems

The bridge is a counterweighted bascule type operated by the bridge hoist system.
At the tip of the bridge is an apron used to set onto the ferry itself. The apron is
operated by the apron hoist system.

2.2.1.1 Bridge Hoist Machinery

Refer to the Bridge Hoist Machinery Schematic on the following page for a graphic
presentation of the system. The machinery for the bridge hoist system is mostly
located on a fixed platform above the bridge, spanning between the two
counterweight towers. The drive consists of a motorbrake coupled to the primary
input shaft of a right angle gear reducer. This reducer provides no mechanical
advantage to normal operation of the drive system. Its purpose is to allow manual
operation of the bridge via a large handwheel. The handwheel can be mounted to
the secondary input shaft of the right angle reducer to provide a 2:1 ratio for manual
operation. The output shaft of the right angle reducer is coupled to the input side of a
25:1 ratio planetary reducer. The output shaft of the planetary reducer is coupled to
the input side of a large, parallel shaft, primary reducer.

The output shaft of the primary reducer is coupled to the main hoist drum. The hoist
drum is mounted on a shafted supported by two journal type bearings. As the drum
rotates, the one (1) inch diameter operating ropes raise and/or lower the bridge,
depending on the direction of the drum’s rotation. There are two operating ropes,
one for each side of the bridge. The operating ropes pass through a reeving system
that is symmetrically located about the centerline of the bridge in each counterweight
tower. As the operating ropes wind/unwind from the main hoist drum they travel
toward the counterweight towers where they pass over the upper sheave
assemblies. The ropes travel down to their lower sheave assemblies, back up over
their upper sheave assemblies, and then finally back down to their lower sheave
assemblies where they are anchored to their lower sheave casings. This reeving
provides a five (5) part line on each side of the bridge for hoisting operations.

A pawl system is incorporated into the primary reducer. Standard operating
procedure recommends the engagement of the pawl prior to use of the by
pedestrian or vehicular traffic. The pawl locks the primary reducer output shaft to
prevent rotation during use of the bridge for loading/unloading of the ferry.
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PARALLEL SHAFT

REDUCER (JERED
¢ ) 1" @ WIRE ROPE UPPER SHEAVE
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(MeKISSICK) ——___
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(CROSBY)
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BLOCK , TYP

o (McKISSICK)

1" @ WIRE ROPE H
(WIREROPE WORKS)

LINK BAR, TYP ————————

BRIDGE HOIST
SRPPORT BEAM (TYP)

BRIDGE HOIST DRIVE SCHEMATIC

15




Bass Harbor Ferry Terminal Transfer Bridge e Operations & Maintenance Manual

2.2.1.2 Bridge Counterweight System

Refer to the Bridge Counterweight System Schematic on the following page for a
graphic presentation of the system. The bridge counterweight system is comprised
of two separate counterweight systems, one located in each counterweight tower.
The main counterweight system is simple and straight-forward. A 54” diameter,
single groove sheave supported on a 5” diameter shaft by a pair of anti-friction roller
bearings. A 1-5/8” diameter wire rope is anchored to a bridge support beam beneath
the roadway. The rope passes up over the 54” diameter sheave, down to a sheave
assembly connected to the top of the counterweight and then back up to an
anchorage point fixed to the underside of the 54” diameter sheave platform at the
top of the counterweight tower. These two individual ropes are the only support for
the bridge and counterweight including any live loads applied to the bridge.
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54" PD SHEAVE, TYP
(McKISSICK)

OPEN SPELTER SOCKET
(CROSBY, TYP)

15/8" @ WIRE ROPE, TYP ———=
(WIREROPE WORKS)

BRIDGE COUNTERWEIGHT
SUPPORT BEAM

BRIDGE COUNTERWEIGHT, TYP

OPEN SPELTER SOCKET, TYP
(CROSBY)

BRIDGE COUNTERWEIGHT SYSTEM SCHEMATIC
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2.2.1.3 Apron Hoist Machinery

Refer to the Apron Hoist Machinery Schematic on the following page for a graphic
presentation of the system. The machinery for the apron hoist system is located at
the roadway level of the bridge. The apron drive consists of a motorbrake coupled to
the input shaft of a 200:1 worm gear reducer. The apron hoist drum is mounted on
the output shaft this worm reducer. As the drum rotates, the half (0.5) inch diameter
apron rope raises and/or lowers the apron, depending on the direction of the drum’s
rotation. The apron rope passes through a reeving system with deflector sheaves
mounted along the sides and bottom of the bridge structure. This reeving provides a
single part line for apron hoisting operations.

There is a pedestal style custom bevel reducer whose output is coupled to the rear
shaft of the motorbrake. There is a handwheel mounted on the input shaft that can
be rotated to provide manual operation of the apron in the event of a power failure.
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3/4 HP ELECTRIC MOTOR
WITH 6 FT-LB BRAKE
(REULAND STEARNS)

WORM REDUCER
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.*\<$

11 5/8" PD SHEAVE
IN APRON SUPPORT

FRAME

(McKISSICK)

1/2'@ WIRE ROPE
(WIREROPE WORKS)

DISCONNECT COUPLING

PEDESTAL REDUCER
(MANUAL OPERATOR)
(JERED)

APRON HOIST ASSEMBLY

APRON HOIST DRUM

11 5/8" PD SHEAVE
IN SHEAVE SUPPORT

TYPE A
(McKISSICK)

@

TENSION COUNTERWEIGHT
(FOR SLACK IN WIRE ROPE)

APRON HOIST DRIVE SCHEMATIC
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2.2.1.4 Apron Counterweight System

Refer to the Apron Counterweight System Schematic on the following page for a
graphic presentation of the system. The apron counterweight system is comprised
of two separate counterweight systems, one located in each counterweight tower.
The apron counterweight system is slightly more elaborate than the bridge
counterweight system. A half (0.5) inch diameter wire rope is attached to each side
of the apron support frame near the toe of the apron. This wire rope extends up to a
swivel mounted snatch block on a support pole up on the bridge hoist machinery
platform. This swivel mount allows the snatch block to move during raising/lowering
of the apron in order to maintain proper alignment of the wire rope in the snatch
block sheaves. The wire rope passes over this swivel mounted snatch block and
over a deflector sheave that is mounted to a platform on top of the counterweight
tower(s) as the bridge’s main counterweight sheaves (54" diameter sheaves). The
rope passes through the floor of this platform to a lower deflector sheave assembly
that is shackled to the top of the auxiliary counterweight and then back up to an
anchor on the bottom side of the platform.
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SNATCH BLOCK, TYP
(McKISSICK)

ROPE SWIVEL, TYP
(CROSBY)

11 5/8" PD SHEAVE
(McKISSICK)

LOWER DEFLECTOR SHEAVES
(McKISSICK)

OPEN SPELTER
SOCKET, TYP
(CROSBY) >

CHAIN SHACKLE, TYP
(McKISSICK)

3 WIRE ROPE CLIPS, TYP APRON COUNTERWEIGHT, TYP

THIMBLE CONNECTED TO
APRON SUPPORT FRAME,
TYP (CROSBY)

APRON COUNTERWEIGHT SYSTEM SCHEMATIC
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2.2.2 Mechanical Inspection and Maintenance Schedule

The importance of regular preventive maintenance cannot be over-emphasized. In
addition to regular maintenance, some of the equipment requires exercise to keep it
in operating condition. Maintenance is performed best not in response to equipment
failure, but when performed on a schedule.

Perform a visual inspection for the machinery and mechanical equipment and
associated components. Identify and record all deficiencies. Clean, remove and
replace inspection covers as required to perform the inspections. Record the date,
time and any condition that may affect the inspection results at the time of testing.

The machinery and mechanical equipment inspection includes a cursory audible and
visual examination for:

Smooth operation

Secure fasteners and mountings

Abnormal vibration

Overheating

Abnormal wear

Proper alignment

Clean and sufficient amounts of lubrication

© N o bk wDdE

Paint and coatings condition

The following Mechanical Maintenance and Inspection table lists the systems that
require inspection and/or maintenance on a regular basis. The table is to be used to
schedule regular maintenance. Lubrication Diagrams follow the table and provide a
visual reference of the lubrication points for the various mechanical components.

Maintenance Checklists have been appended to the end of this manual. They are to
be duplicated and used by maintenance personnel in the field to provide a hard copy
record of the maintenance activities performed.
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MECHANICAL INSPECTION AND MAINTENANCE SCHEDULE

. SEINE
Equipment Monthly  Quarterly Annually Annually
BRIDGE HOIST MACHINERY
Disc Brake (Stearns)

Inspect all bolts for rust, corrosion
. X X X

and tightness.
Check friction disc clearance, adjust X
if necessary.
Inspect condition of friction discs
and measure thickness, replace if X
necessary.
Electric Motor (Reuland)
Inspect mounting bolts for rust,

. : X X X
corrosion and tightness.
Lubricate motor bearings. X
Right Angle Reducer (Hub City)
Inspect mounting bolts for rust,

. : X X X
corrosion and tightness.
Inspect all flange, seal carrier and

. : X X X
bearing cover bolts for tightness.

Inspect for oil leaks. X X X X
Clean off all corrosion, dirt and oils.

: X X X
Repaint any damaged areas.
Inspect the oil level. X X X X
Inspect oil for c;ontamlnants, water X X X X
and metal particles.
Change oil. X
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Semi-

Equipment Monthly  Quarterly Annually Annually

Right Angle Reducer (Hub City) — Continued

Critically observe the reducer
through several operational cycles.
Look for unintentional movements
and listen for abnormal noises.

Planetary Reducer (Brevini)

Inspect mounting bolts for rust,
corrosion and tightness.

Inspect all flange, seal carrier and
bearing cover bolts for tightness.

Inspect for oil leaks. X X X X

Clean off all corrosion, dirt and oils.
Repaint any damaged areas.

Inspect the oil level. X X X X

Inspect oil for contaminants, water
and metal particles.

Change oil. X

Lubricate bearings. X X X X

Critically observe the reducer
through several operational cycles.
Look for unintentional movements
and listen for abnormal noises.

Parallel Shaft Reducer (JERED)

Inspect reducer supports and
support members for corrosion and X X X
indications of stress.

Inspect mounting bolts for rust,
corrosion and tightness.

Inspect all flange, seal carrier and
bearing cover bolts for tightness.
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. Semi-
Equipment Monthly  Quarterly Annually Annually
Parallel Shaft Reducer (JERED) — Continued
Inspect for oil leaks. X X X X
Clean off all corrosion, dirt and oils.

: X X X
Repaint any damaged areas.
Inspect the oil level. X X X X
Sample and test oil by a qualified
test agency. Change oil based on X
test results.
Lubr!cate cartridge and sleeve X X X X
bearings.
Critically observe the reducer
through several operational cycles.
: : X X X X
Look for unintentional movements
and listen for abnormal noises.
Remove inspection cover and
visually inspect gear teeth for X X
problems.
Observe inside housing for
. ’ X X
corrosion or other debris.
Inspect hydraulic hose for chafing or
X X
other damage.
Change hydraulic pump oil. X
Inspect pawl assembly for proper
operation while inspection cover is X X
removed.
Hoist Drum
I_nspect all external bolts for X X X
tightness.
Inspect drum rope grooves for wear X X
or imprinting damage.
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. Semi-
Equipment Monthly  Quarterly Annually Annually
Hoist Drum — Continued
Inspect drum shatft journal bearing
housings and mounting bolts for X X X
rust, corrosion and tightness.

Lubricate drum shaft bearings X X X X
Wire Rope and Deflector Sheaves
Lubricate wire ropes. X X
Inspect wire ropes for damage or
breaks, particularly at end X X
connections.
Inspect upper sheaves for cracks in

. X X
hub, web and rim.
Lubrlpate upper sheave case X X X X
bushings.
Inspect upper sheaves for cracks in

. X X
hub, web and rim.
Lubrlpate lower sheave case X X X X
bushings.
Inspect turnbuckle assembly for X X
corrosion or damage.
Lubricate turnbuckle threads. X X X
Inspect link bar and pin connections
for visual damage, as well as any

. ) X X X

rust or corrosion. Repaint any
damaged areas.
L_ubrlcate Ilpk bar upper and lower X X X X
pin connections.
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Semi-

Equipment Monthly  Quarterly Annually Annually

BRIDGE COUNTERWEIGHT MACHINERY

Lubricate wire ropes. X X

Inspect wire ropes for damage or

breaks, particularly at end X X
connections.
Inspect sheaves for cracks in hub,

. X X
web and rim.
Inspect sheave rope grooves for X X

wear or imprinting damage.

Inspect sheave bearing housings
and mounting bolts for rust, X X X
corrosion and tightness.

Lubricate sheave bearings. X X X X
Inspect turnbuckle assembly for X X
corrosion or damage.
Lubricate turnbuckle threads. X X X
Inspect guide rails for straightness

X X X
and any damaged areas.
Lubricate guide rails. X X X
Inspect guide brackets and

X X X
fasteners for any damage.
Inspect counterweight box for X X X

corrosion or damage.
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Equipment

Monthly  Quarterly Aﬁﬁ{ghy Annually

APRON HOIST MACHINERY

Pedestal Reducer (JERED)

Inspect mounting bolts for rust,
corrosion and tightness.

Clean off all corrosion, dirt and oils.
Repaint any damaged areas.

Lubricate input and output shaft
bearings.

Critically observe the reducer
through several operational cycles.
Look for unintentional movements
and listen for abnormal noises.

Inspect disconnect coupling and
manually operate it.

Lubricate disconnect coupling.

Verify presence of slide coupling
engagement pin

Disc Brake (Stearns)

Inspect all bolts for rust, corrosion
and tightness.

Check friction disc clearance, adjust
if necessary.

Inspect condition of friction discs
and measure thickness, replace if
necessary.

Electric Motor (Reuland)

Inspect mounting bolts for rust,
corrosion and tightness.

Lubricate motor bearings.
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. Semi-
Equipment Monthly  Quarterly Annually Annually
Right Angle Reducer (Cone)

Inspect mounting bolts for rust,
. , X X X
corrosion and tightness.
Inspect all flange and bearing cover
. X X X
bolts for tightness.
Inspect for oil leaks. X X X X
Check the oil level. X X X X
Change oll. X
Lubricate bearings. X X X X
Critically observe the reducer
through several operational cycles.
: : X X X X
Look for unintentional movements
and listen for abnormal noises.
Inspect hoist drum for cracks,
; T X X X
damage, corrosion or imprinting.
Wire Rope and Deflector Sheaves
Lubricate wire ropes. X X
Inspect wire ropes for damage or
breaks, particularly at end X X X
connections.
Inspect deflector sheaves for
. X X X
corrosion or other damage.
Inspect deflector sheave rope
grooves for wear or imprinting X X X
damage.
Lubrlpate deflector sheave X X X X
bushings.
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Equipment Monthly  Quarterly Aﬁr?lrjnall-ly Annually
Miscellaneous
Inspect apron hinge for any damage
. X X X
and freedom of motion.
Inspect articulating hinge for any
: X X X
damage and freedom of motion.
Inspect apron pivot for any damage X X X
and freedom of motion.
Lubricate apron hinge bearings. X X X X
Lubricate apron transverse roller. X X X X
Inspect sliding plate for damage or
X X X
bent edges.
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Equipment Monthly  Quarterly Aﬁﬁlrpall-ly Annually
APRON COUNTERWEIGHT MACHINERY

Lubricate wire ropes. X X
Inspect wire ropes for damage or X X
breaks, particularly at end

connections.

Inspect lower deflector sheaves for X X
damage and rope groove wear.

Inspect upper deflector sheaves for X X
damage and rope groove wear.

Inspect upper deflector sheave X X X
support and mounting bolts for rust,

corrosion and tightness.

Lubricate lower deflector sheave X X X X
bushings.

Lubricate upper deflector sheave X X X X
bushings.

Inspect upper swivel and snatch X X X
block for rust and corrosion.

Inspect upper swivel and snatch X X X
block for freedom of movement.

Lubricate upper snatch block X X X X
sheave bushings.

Lubricate upper snatch block swivel X X X X
bushings.

Inspect guide rails for straightness X X X
and any damaged areas.

Lubricate guide rails. X X X
Inspect guide brackets and X X X
fasteners for any damage.

Inspect counterweight box for X X X
corrosion or damage.
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MECHANICAL LUBRICATION LEGENDS

LUBRICATION FREQUENCY

Monthly

Quarterly

Semi-Annually

> n | O Z

Annually

LUBRICATION TYPE

Mobilux EP1

Mobilux EP2

Mobilgear SHC634

Mobiltac 275

Vitalife 400 or BioLube

Mobil DTE-26M

Q| M MO O|T|>

Light Oil (WD-40)

LUBRICATION TYPE

Oil Reservoir - Check Level
and Fill as Required

Grease Gun - Remove Plug,
Fill and Replace Plug

Grease Gun - Alemite Fitting

Brush or Swab

plop>|lo ¢

Oil Can
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MECHANICAL LUBRICATION SCHEDULES

Equipment Locations Frequency  Qty. Type Application
BRIDGE HOIST MACHINERY

Motor (Reuland) 1 A B A
Right Angle Reducer (Hub City) 1 A 5 Pints C <>
Planetary Reducer (Brevini) 1 A C <>
Parallel Shaft Reducer (JERED) 1 A 35 Gal C O
Parallel Shaft Reducer (JERED)

-Hydraulic Pump 1 A F <>
Drum Shaft Bearings 2 M B A
Hoist Ropes 2 S E O
Upper Sheave Case 2 M B A
Lower Sheave Case 2 M B A
Link Bar Pins (Upper) 2 M B A
Link Bar Pins (Lower) 2 M B A
Turnbuckle Threads 2 Q G =
Bridge Hinge Bearing 2 M B A
BRIDGE COUNTERWEIGHT MACHINERY

Sheave Shaft Bearings (Cooper) 2 M B A
Guide Rails 4 Q D O
Counterweight Ropes 2 S E O
Turnbuckle Threads 2 Q G =
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Equipment Locations Frequency  Qty. Type Application
APRON HOIST MACHINERY

Pedestal Reducer (JERED) 1 Q B A
Disconnect Coupling 1 M G =
Motor (Reuland) 1 A B A
Worm Reducer (Cone) 1 A 2.3Gal C ¢
Hoist Ropes 1 S E ©
Deflector Sheaves 5 M B A
Apron Hinge Bearings 2 M B A
Apron Transverse Roller 1 M B A
APRON COUNTERWEIGHT MACHINERY

Snatch Block 2 M B A
Swivel 2 M B A
Deflector Sheaves (Upper) 2 M B A
Deflector Sheaves (Lower) 2 M B A
Guide Rails 4 Q D O
Counterweight Ropes 2 S E O
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APRON HINGE BEARING

A O] @

BRIDGE HINGE BEARING

)

APRON TRANSVERSE ROLLER

A 1] m

LUBRICATION LEGEND

LUBRICANT LIST

SYMBOL APPLICATION CODE SPEC. MFR. LUBRICANT
OIL RESERVOIR— CHECK MONTHLY AND ADD A NLGI #1 MOBIL MOBILUX EP1
OIL AS REQUIRED
GREASE GUN— REMOVE PLUG, FILL AND B NLGI #2 MOBIL MOBILUX EP2
REPLACE PLUG
c ISO 460 MOBIL MOBILSHC 634
A GREASE GUN—ALEMITE FITTING
O D ASTM D445 MOBIL MOBILTAC 275
BRUSH OR SWAB
— VITALIFE 400
E CROSBY OR BIOLUBE
|:> OlL CAN - MOBIL DTE—26M
[] SERVICE FREQUENCY IN MONTHS G - WD—40 Light ol
() NUMBER OF SERVICE LOCATIONS
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LOWER LINK BAR PIN

PARALLEL SHAFT REDUCER
(OIL RESERVOIR)

<
<

RIGHT ANGLE REDUCER
<& Ll o
<> Ll o)

(1)

PLANETARY REDUCER

& 0
S

PAWL HYRAULIC PUMP
(INSIDE REDUCER) \

1" @ WIRE ROPE

& o

/

10 HP MOTOR

A [z o)

DRUM BEARINGS

A [ e

UPPER SHEAVE
BLOCK BUSHING

LOWER SHEAVE
BLOCKBUSHING

A [ e )

UPPER LINK BAR PIN

A [ )

[FAN

TURNBUCKLE

mcpY FINCY

LUBRICATION LEGEND LUBRICANT LIST
SYMBOL APPLICATION CODE SPEC. MFR. LUBRICANT
OIL RESERVOIR- CHECK MONTHLY AND ADD OIL AS A NLGI #1 MOBIL MOBILUX EP1
REQUIRED
GREASE GUN- REMOVE PLUG, FILL AND REPLACE B NLGI #2 MOBIL MOBILUX EP2
PLUG
[¢ 1SO 460 MOBIL MOBILSHC 634
A GREASE GUN-ALEMITE FITTING
b ASTM D445 MOBIL MOBILTAC 275
O BRUSH OR SWAB VITALIFE 400
c =
CROSBY OR BIOLUBE
:> OIL CAN F - MOBIL DTE-26M
|:| SERVICE FREQUENCY IN MONTHS s - W00 Light OI

NUMBER OF SERVICE LOCATIONS

BRIDGE HOIST MACHINERY LUBRICATION DIAGRAM
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LUBRICATION LEGEND LUBRICANT LIST
SYMBOL APPLICATION CODE SPEC. MFR. LUBRICANT
OIL RESERVOIR- CHECK MONTHLY AND ADD OIL AS N NLGI #1 MoBIL MOBILUX EP1
REQUIRED
GREASE GUN- REMOVE PLUG, FILL AND REPLACE B NLGI #2 MOBIL MOBILUX EP2
PLUG
c 1S0 460 MOBIL MOBILSHC 634
A GREASE GUN-ALEMITE FITTING
ASTM D445 MOBIL MOBILTAC 275
<:> BRUSH OR SWAS VITALIFE 400
c -
CROSBY OR BIOLUBE
OIL CAN -
F MOBIL DTE-26M
[] SERVICE FREQUENCY IN MONTHS o = WD40 Light O
() NUMBER OF SERVICE LOCATIONS

BRIDGE COUNTERWEIGHT

SYSTEM LUBRICATION

DIAGRAM
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WORM REDUCER

3/4 HP ELECTRIC MOTOR

/A [ o)

DISCONNECT COUPLING

PEDESTAL REDUCER

A o)

DEFLECTOR SHEAVE

A [ o)

1/2"@ WIRE ROPE

&Gy [ o

LUBRICATION LEGEND LUBRICANT LIST
SYMBOL APPLICATION CODE SPEC. MFR. LUBRICANT
OIL RESERVOIR- CHECK MONTHLY AND ADD OIL AS A NLGI #1 MOBIL MOBILUX EP1
REQUIRED
GREASE GUN- REMOVE PLUG, FILL AND REPLACE B NLGI #2 MOBIL MOBILUX EP2
PLUG
c 1SO 460 MOBIL MOBILSHC 634
A GREASE GUN-ALEMITE FITTING
b ASTM D445 MOBIL MOBILTAC 275
BRUSH OR SWAB

O USHOR'S . - CrosBY VITALIFE 400
OR BIOLUBE

|:> OlL CAN F - MOBIL DTE-26M

|:| SERVICE FREQUENCY IN MONTHS s - W00 Light Ol

—

NUMBER OF SERVICE LOCATIONS

APRON HOIST MACHINERY LUBRICATION DIAGRAM
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SNATCH BLOCK SWIVEL

A [ @)

SNATCH BLOCK SHEAVE
(2)

UPPER DEFLECTOR SHEAVE

A [ @

LOWER DEFLECTOR SHEAVE

A [ @

x 1/2" DIA. WIRE ROPE
& L] @
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Gy B @

LUBRICATION LEGEND LUBRICANT LIST
SYMBOL APPLICATION CODE SPEC. MFR. LUBRICANT
OIL RESERVOIR- CHECK MONTHLY AND ADD OIL AS A NLGI #1 MOBIL MOBILUX EP1
REQUIRED
GREASE GUN- REMOVE PLUG, FILL AND REPLACE B NLGI #2 MOBIL MOBILUX EP2
PLUG
[¢ 1SO 460 MOBIL MOBILSHC 634
A GREASE GUN-ALEMITE FITTING
b ASTM D445 MOBIL MOBILTAC 275
O BRUSH OR SWAB VITALIFE 400
c =
CROSBY OR BIOLUBE
:> OIL CAN F - MOBIL DTE-26M
|:| SERVICE FREQUENCY IN MONTHS s - W00 Light OI

—

NUMBER OF SERVICE LOCATIONS

APRON COUNTERWEIGHT SYSTEM LUBRICATION DIAGRAM
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2.2.3 Inspection and Maintenance Equipment

The following equipment and tools need to be included as a kit for the inspection and
maintenance of this bridge:

» Screw driver and wrench sets
* Flashlight

* Grease Gun

» Scraper (for grease removal)
* Feeler Gages

* Vernier Caliper

2.2.4 Inspection and Maintenance Procedures

The following are the inspection and maintenance procedures for each machinery
system. In the cases of complex equipment which have been provided with their
own maintenance manuals, those manuals will be referred to.

2.2.4.1 Bridge Hoist Machinery

The major portion of the bridge hoist machinery is located on a platform above the
roadway that spans between the counterweight towers. Manufacturers’
maintenance manuals for this equipment are included for reference in Appendix
4.4.5.
The bridge hoist machinery is made up of the following components:

» Brake

* Motor

* Right angle reducer

* Planetary reducer

» Parallel shaft reducer

» Hoist drum

* Hoist Drum Shaft and Bearings

* Drive machinery support

* Operating ropes

» Deflector sheave assembly (upper)

» Deflector sheave assembly (lower)

* Link bar assemblies

* Handwheel (for manual operation)
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2.2.4.2 Bridge Counterweight System
The bridge counterweight system is made up of two separate, identical systems, one
located in each counterweight tower. Manufacturers’ maintenance manuals for this
equipment are included for reference in Appendix 4.4.5.
Each bridge counterweight system is made up of the following components:

* Bridge counterweight sheave

* Bridge counterweight sheave shaft and bearings

* Bridge counterweight sheave support and cover

» Bridge counterweight rope

* Bridge counterweight and balance plates

» Bridge counterweight guide rails

* Bridge counterweight support beam

2.2.4.3 Apron Hoist Machinery
The apron hoist machinery is located at the cantilevered end of the bridge, along the
sides and below the roadway. Manufacturers’ maintenance manuals for this
equipment are included for reference in Appendix 4.4.5.
The apron hoist machinery is made up of the following components:

» Pedestal reducer

* Motorbrake

*  Worm reducer

» Hoist drum

» Drive machinery support

» Operating rope

» Operating rope tensioner

» Deflector sheaves

2.2.4.4 Apron Counterweight System
The apron counterweight system is made up of two separate, identical systems, one
located in each counterweight tower. Manufacturers’ maintenance manuals for this
equipment are included for reference in Appendix 4.4.5.
Each apron counterweight system is made up of the following components:

» Apron counterweight rope

» Apron deflector sheaves

* Apron counterweight rope swivel assembly
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* Apron counterweight and balance plates
» Apron counterweight guide rails

2.2.5 Safety Precautions

Tag out and lock out electrical equipment before attempting to work on associated
mechanical items. Mechanical equipment should never be inspected or replaced
without first disconnecting the electrical power for the machinery system.

The bridge and apron motors are provided with the ability to manually operate but
are not provided with manual operation interlocks. This can cause serious injury if
the system is manually operated during the inspection or maintenance procedure.

When all maintenance or repairs have been completed, replace all guards and
covers over sheaves, gears, and other rotating machinery before reapplying power
to the system(s).

All machinery components and fabricated equipment must be lubricated properly
before operation, as per the manufacturer’s requirements and the procedures of this
manual.

Listen for and report any unusual sounds while equipment is operating. They could
be a warning of equipment problems or failure.

Wear protective equipment to prevent damage to eyes, hearing, and hands when
performing maintenance or repairs.

Use only tools, which are designed and defined as proper for any given task.

When lifting heavy objects without lifting equipment, use correct lifting techniques
and wear a back brace.

When lifting heavy components or pieces of equipment, ensure that the lifting
equipment is adequately rated for the weights involved.

Keep all work areas clean and clear of clutter that might cause an accident or
damage to equipment.

Use cutting torches and other sources of fire carefully. Gears, wire ropes and other
components have lubricants that burn readily.

Observe all safety instructions given in equipment supplier’s instructions.
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2.3 Electrical Maintenance
2.3.1 Introduction
General Description

The transfer bridge is a counterweighted bascule type operated by a hoist system. At
the free end of the transfer bridge is an apron that rests on the ferry. The apron is
operated by a separate winch system.

Individual brake-motors operate the hoist and winch for the bridge and apron,
respectively. The bridge hoist is also provided with a pawl system to physically lock
the bridge in position and prevent it from dropping if the brake should slip or with a
live load on the bridge.

The motors are powered from across the line starters in a control panel on shore.
The control system and interlocking are provided within the control panel also. The
actuation of both the apron and bridge takes place from small control stations
mounted to the handrail of the bridge and the tower in addition to a remote control
carried on the ferry.

Utility power is provided as 480 VAC 3 phase. Standby power is available from a
local generator.

In addition, the bridge, flood, walkway, ship and dolphin lighting is powered from the
control panel, the lighting and auxiliary circuit breaker panel, and the astronomical
timer.

2.3.2 Electrical Inspection and Maintenance Schedule

The importance of regular preventive maintenance cannot be over-emphasized. In
addition to regular maintenance, some of the equipment requires exercise to keep it
in operating condition. Maintenance is performed best, not in response to equipment
failure but when performed on a schedule. Table 2.3.2-1 lists the systems that
require inspection and/or maintenance on a regular basis. Following this is the test
equipment required, general inspection and maintenance procedures.

Perform a visual inspection of the electrical control equipment and associated
components. Identify and record all deficiencies. Clean, remove, replace and secure
equipment covers as required to perform the inspections. Inspect for damage to or
deterioration of conduit, fittings and boxes. Record the date, time and any condition
that may affect the inspection results at the time of testing.

The electrical equipment inspection includes a cursory examination for smooth
operation, uniform and regular movement, proper and secured mounting, evidence
of vibration or overheating, wear, cracking, rust, moisture, loose terminations,
alignment, spring tension, evidence of arcing, dirt accumulation, grounding and
bonding, safety interlocks, weather tightness and paint condition. Also perform
insulation resistance and motor current draw testing.
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Table 2.3.2-1 should be used to schedule regular maintenance.

TABLE 2.3.2-1 ELECTRICAL INSPECTION AND MAINTENANCE SCHEDULE

Equipment

Weekly Monthly Quarterly

Bi-Yearly Yearly

Control Equipment

Standby Generator

Automatic Transfer Switch

X

Molded case circuit
breakers - inspection

X

Molded case circuit
breakers — trip test

Biennially

Breaker Panels

X

Flexible cables and conduit

Bridge and Apron Hoist
Motors

Brakes and pawl operation

Contactors and Overload
Relays

Control Relays and Timers

X | X |[X | X

Exterior lighting &
photocells

Transformers

Fuses

Limit Switches and
actuators

Motor Disconnects

Control Station Pilot
Devices

Bypass Switches

Radio Control System

Equipment Security

Panel Heating

Conduit and Wiring
Systems
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Terminations X

Enclosures and Boxes X

Control switches X

Pawl indication X

Receptacles X

Surge arrestors X

Monthly
. Test operation
. Exercise all limit switches
. Check cabinets for moisture buildup

Seasonally

. See Annually below. Perform annual maintenance each year just before
peak season.

Annually
. Test operation
. Motor and conductor insulation testing and charting
. Motor load current

2.3.3 Inspection and Test Equipment

The following equipment and tools need to be included as a kit for the inspection
and maintenance of this bridge:

. Screw driver and wrench sets

. Flashlight

. Circuit tester

. VOM

. Recording VOM

. Clamp-on ammeter

. Megohm meter

. Receptacle tester including GFI trip test
. Electricians toolkit

. Battery load tester (Generator starting battery)
. Battery hydrometer
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Personal Protective Equipment

2.3.4 Inspection and Maintenance Procedures

The following are the inspection and maintenance procedures for each equipment
group. In the cases of complex equipment which have been provided with their own
maintenance manuals, those manuals will be referred to.

2.3.4.1 Control Equipment

The major portion of the control equipment is located in and around the control panel
at the abutment to the bridge approach. Manufacturers’ maintenance manuals for
this equipment are included for reference in the appendix.

The controls are made up of the following components:

Standby Power Generator

Automatic transfer switch

Circuit breakers - 1, 2 and 3 pole 480 volt
Starters

Contactors

Overload relays

Time delay relays

Astronomical Timers

Photocells

Power distribution blocks

Grounding box, grounding bar and ground bonding
Utility service disconnect

Ship-Shore power disconnect

In addition, the system is provided with:

Bridge fully raised and fully lowered limit switches

Apron fully raised and fully lowered limit switches

Pawl proximity switch

Control stations with operator controls and emergency stop buttons
Radio control transmitter and receiver

Lighting and lighting control

Warning! Disconnect power to all electrical and electromechanical equipment before

servicing!
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2.3.4.2 Standby Generator

The Standby Generator is located in the generator building next to the ticket house
at the top of the approach. Manufacturers’ maintenance manuals for this equipment
are included for reference in Appendix 4.5.3.

Because of the durability of diesel engines, most maintenance is preventive in
nature. Preventive diesel engine maintenance consists of the following operations:

. General inspection

. Lubrication service

. Cooling system service

. Fuel system service

. Servicing and testing starting batteries
. Monthly engine exercise

It is a good idea to establish and adhere to a schedule of maintenance and service
based on the specific power application and the severity of the environment. If the
generator set will be used frequently or subjected to extreme operating conditions,
the recommended service intervals should be reduced accordingly. Some of the
factors that can affect the maintenance schedule include:

. Using the diesel generator set for continuous duty (primary power)
. Extreme ambient temperatures

. Exposure to weather

. Exposure to salt water

. Exposure to dust, sand or other airborne contaminates

In addition to time intervals, the best way to keep track of maintenance intervals is to
use the running time meter on the generator set to keep an accurate log of all
service performed.
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GENERATOR MAINTENANCE SCHEDULE

Maintenance ltem

Weekly

Monthly

Biannually

Yearly

Biennially

Inspection

Check coolant heater

Check coolant level

Check oil level

Check fuel level

Check/clean air cleaner

Check battery charger

Drain fuel filter

Drain water from fuel tank

Trim surrounding vegetation

Check coolant concentration

Check drive belt tension

Drain exhaust condensate

Check starting batteries

Check and clean louvers

Check batter charger

Change oil and filter

Clean crankcase breather

Change air cleaner element

Check radiator hoses

Change fuel filter

Clean cooling system
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General Inspection

WARNING - The engine generator may start automatically at any time. It is
provided with a remote control in the automatic transfer switch. Prior to any work
on this unit, turn off the automatic control.

When the generator set is running, maintenance personnel need to be alert for
mechanical problems that could create unsafe or hazardous conditions.
Following are several areas that should be inspected frequently to maintain safe
and reliable operation.

Exhaust System

With the generator set operating, inspect the entire exhaust system including the
exhaust manifold, muffler and exhaust pipe. Check for leaks at all connections,
welds, gaskets and joints, and make sure that the exhaust pipes are not heating
surrounding areas excessively. Repair any leaks immediately. Verify that rain
water cannot enter exhaust pipe.

Fuel System

With the generator set operating, inspect the fuel supply lines, return lines, filters
and fittings for cracks or abrasions. Make sure the lines are not rubbing against
anything that could cause an eventual breakage. Repair any leaks or alter line
routing to eliminate wear immediately.

DC Electrical System

Check the terminals on the starting batteries for clean and tight connections.
Loose or corroded connections create resistance which can hinder starting.
Verify that the battery charger is fully functional.

Engine

Monitor fluid levels, oil pressure and coolant temperatures frequently. Most
engine problems give an early warning. Look and listen for changes in engine
performance, sound, or appearance that will indicate that service or repair is
needed. Be alert for misfires, vibration, excessive exhaust smoke, loss of power
or increases in oil or fuel consumption.

Lubrication Service

Check the engine oil level when the engine is shut down at the interval specified
in the table. For accurate readings on the engine’s dipstick, shut off the engine
and wait approximately 10 minutes to allow the oil in the upper portions of the
engine to drain back into the crankcase. Follow the engine manufacturer’s
recommendations for API oil classification and oil viscosity. Keep the oil level as
near as possible to the “full” mark on the dipstick by adding the same quality and
brand of oil.
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Change the oil and filter at the intervals recommended in the table. Check with
the engine manufacturer for procedures for draining the oil and replacing the oil
filter. Used oil and filters must be disposed of properly to avoid environmental
damage or liability.

Cooling System Service

Check the coolant level during shutdown periods at the interval specified in the
table. Use a coolant solution as recommended by the engine manufacturer.

Inspect the exterior of the radiator for obstructions and remove all dirt or foreign
material. Use care to avoid damaging the radiator fins. If available, use low
pressure compressed air or a stream of water in the opposite direction of normal
air flow to clean the radiator. Check the operation of the coolant (core) heater by
verifying that hot coolant is being discharged from the outlet hose.

Fuel System Service

Diesel fuel is subject to contamination and deterioration over time, and one
reason for regular generator set exercise is to use up stored fuel over the course
of a year before it degrades. In addition to other fuel system service
recommended by the engine manufacturer, the fuel filters should be drained at
the interval indicated in the maintenance schedule. Water vapor accumulates and
condenses in the fuel tank and must also be periodically drained from the tank
along with any sediment present.

House exhaust and makeup air louvers are to be checked for any blockage from
dirt or debris or insect nests. These must be completely cleared or the engine
generator will be de-rated.

The engine air intake components should be checked at the interval indicated in
the table. The frequency of cleaning or replacing air cleaner filter elements is
primarily determined by the conditions in which the generator set operates. Air
cleaners typically contain a paper cartridge filter element which can be cleaned
and reused if not damaged.

Starting Batteries

Weak or undercharged starting batteries are the most common cause of standby
power system failures. Even when kept fully charged and maintained, lead-acid
starting batteries are subject to deterioration over time and must be periodically
replaced when they no longer hold a proper charge. Only a regular schedule of
inspection and testing under load can prevent generator starting problems. See
the manual for the recommended inspection interval for the batteries and
charging system.

Testing Batteries

Checking the output voltage of the batteries is not indicative of their ability to
deliver adequate starting power. As batteries age, their internal resistance to
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current flow goes up, and the only accurate measure of terminal voltage must be
done under load. Use a manual battery load tester to verify the condition of each
starting battery.

Cleaning Batteries

Keep the batteries clean by wiping them with a damp cloth whenever dirt appears
excessive. If corrosion is present around the terminals, remove the battery cables
and wash the terminals with a solution of baking soda and water (1/4-pound
baking soda to one quart of water). Be careful to prevent the solution from
entering the battery cells, and flush the batteries with clean water when done.
After replacing the connections, coat the terminals with a light application of
petroleum jelly.

Checking Specific Gravity

Use a battery hydrometer to check the specific gravity of the electrolyte in each
battery cell. A fully charged battery will have a specific gravity of 1.260. Charge
the battery if the specific gravity reading is below 1.215.

Checking Electrolyte Level

Check the level of the electrolyte in the batteries at least every 200 hours of
operation. If low, fill the battery cells to the bottom of the filler neck with distilled
water.

Generator Set Exercise

Generator sets on standby must be able to go from a cold start to being fully
operational in a matter of seconds. This can impose a severe burden on engine
parts. However, regular exercising keeps engine parts lubricated, prevents
oxidation of electrical contacts, uses up fuel before it deteriorates, and, in
general, helps provide reliable engine starting. Exercise the generator set at least
once a month for a minimum of 30 minutes loaded to the maximum extent
possible. Operate the bridge hoist a number of times during that period to load
the generator and help prevent wet stacking.

For additional technical support, please contact the local Caterpillar distributor.
See generator manual on site for further information.

2.3.4.3 Automatic Transfer Switch

The Automatic Transfer Switch is located on the equipment pad furthest from the
ferry terminal. The manufacturers’ maintenance manual for this equipment is
included for reference in the appendix.

Reasonable care in preventive maintenance will ensure high reliability and long life
for the ATS. An annual preventive maintenance program is recommended.

The following preventative maintenance should be performed quarterly:
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» Clean the ATS enclosure: Brush and vacuum away any excessive dust
accumulation. Remove any moisture with a clean cloth. A hair dryer may also
help.

» Check the transfer switch contacts: Remove the transfer switch insulating
contact covers and check contact condition. Replace the contacts if they
become pitted or worn excessively. Reinstall the insulating contact covers
carefully.

* Maintain transfer switch lubrication: Renew factory lubrication on all
movements and linkages. Re-lubricate the solenoid operator if the transfer
switch coil is replaced. Do not use oil; order manufacturer recommended
lubrication Kit.

» Check all cable connections & retighten them.
» Exercise the ATS monthly with the exercise of the generator.

2.3.4.4 Breaker Panels and Molded Case Circuit Breakers

Panelboards require inspection that includes removing the cover and breaker
retention plate and checking that the breakers are properly seated and that the
connections are tight. Also check for connection and conductor overheating and
insect and rodent infestation and enclosure corrosion.

Manually actuate each breaker to assure mechanical operation.

In addition to manual operation, molded case breakers should be trip tested every
other year. This will typically require hiring a testing company to perform the work
with specialized equipment.

2.3.4.5 Flexible Cables and Flexible Conduit

The bridge is provided with several types of cables. These are exposed flexible
cables not carried in any type of conduit or enclosed wireway. They are called droop,
trail or festoon cables. Other flexible cables are conductors carried in flexible
conduit.

The cables are to be inspected twice per year for jacket fatigue, especially at the
minimum bend radius, and fittings, chafing, jacket and insulation hardening and
connection condition. The connections must be tight and show no evidence of
overheating or oxidation. Also examine flexible conduit for exterior jacket damage
and deterioration and internal strength member distortion if possible.

Check the flexible conduit for damage to jacket or armor. Damaged armor, if not
protruding through the jacket, will show distortion in the jacket.

Check that flexible cable basket grips are actually supporting the cables. They
should not be loose at all on the cable. If it is not possible to get the grip to grab the
cable, push the cable up into the grip to provide slack at the entry into the cabinet,
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then add a stainless steel hose clamp at the end of the grip farthest from the fitting
causing it to grip the cable.

2.3.4.6 Apron and Bridge Hoist Motors

The machinery is driven by one 10 HP 460 volt 3 phase bridge hoist winch motor
and one 0.75 HP 460 volt 3 phase apron drive brake-motor. The NEMA Design letter
of the motors are unknown and therefore are assumed to be design B.

The motors should be inspected yearly for bearing condition and lubrication, exterior
paint condition, mountings and mounting hardware. The primary (stator) should be
given an insulation resistance test and a log produced with that value to determine
any deterioration trend in the insulation over time. In the case of low reading, the
value must be above 1 megohm or the motor will need to be rehabilitated. In
addition, the motor current draw should be recorded for full travel and in both
directions for both the bridge and apron motors and compared to that of the previous
inspections in order to determine changes in motor condition and also as an
indication of change in bridge or apron balance or friction.

The hoist motor and brake are provided with 120 volt winding heaters. These
heaters should be tested yearly by measuring the current to them. Note that opening
the disconnect switch will not open the circuit to the motor heater nor to the thermal
sensor therefore they remain live when the motor disconnect is opened (turned off)
and present a shock hazard if working in the motor terminal box. Power for these
items must be disconnected at breaker in the control panel before testing.

2.3.4.7 Bridge and Apron Brakes

Each motor is provided with a solenoid actuated brake. The bridge hoist motor brake
is separately actuated while the apron motor brake is powered from the motor leads.
It should be noted that the apron motor brake has been disabled. The brakes should
be tested for current draw and insulation resistance. These values should be
recorded for a year to year comparison. The brake covers should be removed once
a year and the solenoid checked for freedom of movement and rust on the armature.
Unless stated otherwise by the manufacturer, no lubricant should be used on the
armature itself but light machine oil may be used on the remaining mechanism. Any
collection of dirt or rust on the armature pole piece faces will cause the solenoid to
draw more than design current and may cause it to overheat if not cleaned.

2.3.4.8 Pawl Solenoid Actuated Valve

The bridge is provided with a pawl system in order to guarantee that the bridge does
not lower under gravity and load as it would be if it was only held by the solenoid
brake.

The pawl is driven by a hydraulic oil pump and controlled by a solenoid valve. The
pump is powered by 120 volts from the RLP and is provided with its own overload
relay. The solenoid valve is separately controlled. Energizing the valve withdraws the
pawl. De-energizing engages the pawl.
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A proximity switch senses the position of the pawl, engaged or disengaged, and is
used to drive a white pawl engaged status light.

The hoist hydraulics are provided with a 120VAC heater with thermostat. The heater
current should be checked during an inspection.

2.3.4.9 Relays, Contractors, Time Delay Relays and Time Clocks

Relays, contactors, time delay relays and time clocks should be cleaned by
vacuuming. Dirt in the pole pieces can cause the relay coil to burn out prematurely.
Compressed air should not be used as it can drive dirt into components. They
should be watched in operation for smooth and secure operation and no humming. If
possible, contacts should be viewed for possible wear and burning or at least
evidence of arcing. The mounting should be checked for security and all terminals
checked for tightness. Conductors near the terminations should be checked for
evidence of overheating.

The period of operation of timing devices should be checked for accuracy. Time
clocks should also be checked for total setting.

2.3.4.10 Enclosures and Boxes

Inspect enclosures and boxes annually. Inspect boxes for cracks, corrosion,
deterioration and damage. Inspect conduit fittings for corrosion and deterioration.
Note the condition of paint if applicable. Note condition of covers, hinges and screws
and replace if necessary. Assure all boxes are completely closed and secured.

2.3.5 Safety Precautions

Electrical equipment should never be inspected or replaced without first
disconnecting the power at the branch circuit disconnecting switch for that device if
not also upstream of the device. Also, the bridge and apron motors are provided with
the ability to be manually operated. Serious injury can result if the motor energizes
while being manually operated and so the local disconnect must be opened (turned
off) during manual operation.

2.3.6 Maintenance Procedure for Lockout/Tagout System
2.3.6.1 Overview

Lockout-tagout (LOTO) or lock and tag is a safety procedure to ensure that
dangerous equipment is properly unpowered and not started up again prior to the
completion of maintenance or servicing work. "Lock and tag" works in conjunction
with a lock and lockbox usually locking the power source disconnect handle, and
placing it in such a position that no hazardous power sources can be turned on. The
procedure also requires that a tag be affixed to the locked device indicating that it
should not be turned on without permission.

The responsibility for seeing that this procedure is followed is binding upon all
employees. All employees shall be instructed in the safety significance of the lockout
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procedure by (designated individual). Each new or transferred affected employee
shall be instructed by (designated individuals) in the purpose and use of the lockout
procedure.

Employees authorized to perform lockout shall be certain as to which switch, valve,
or other energy isolating devices apply to the equipment being locked out. More than
one energy source (electrical, mechanical, or others) may be involved. Any
questionable identification of sources shall be cleared by the employees with their
supervisors. Before lockout commences, job authorization should be obtained.

Control of Hazardous Energy
Lockout/Tagout

OSHA 3120
2002 (Revised)

2.3.6.2 Sequence of Lockout Procedure

Notify all affected employees that a lockout is required and the reasons. If the
equipment is operating, shut it down by the normal stopping procedure. Operate the
switches or other energy isolating devices so that the energy source(s) (electrical,
mechanical, hydraulic, and other) is disconnected or isolated from the equipment.
Lock out energy isolating devices with an assigned individual lock. Lock out the
generator engine starting control or disconnect the starting battery when working on
the generator or on equipment that may be energized should the generator turn on.
After ensuring that no personnel are exposed and as a check on having
disconnected the energy sources, lock out all emergency stop buttons. The
equipment is now locked out.

2.3.6.3 Restoring Equipment to Service

When the work is complete and equipment is ready for testing or normal service,
check the equipment area to see that no one is exposed. When equipment is clear,
remove all locks. The energy isolating devices may be operated to restore energy to
equipment.

2.3.6.4 Procedure Involving Multiple Persons

In the preceding steps, if more than one individual is required to lock out equipment,
each shall place his/her own personal lock on the energy isolating device(s). One
designated individual of a work crew or a supervisor, with the knowledge of the crew,
may lock out equipment for the whole crew. In such cases, it may be the
responsibility of the individual to carry out all steps of the lockout procedure and
inform the crew when it is safe to work on the equipment. Additionally, the
designated individual shall not remove a crew lock until it has been verified that all
individuals are clear.

2.3.6.5 Rules for Using Lockout Procedure
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All equipment shall be locked out to protect against accidental or inadvertent
operation when such operation could cause injury to personnel. Do not attempt to
operate any switch, or other energy isolating device bearing a lock.
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Section 3: Troubleshooting

3.1 General Troubleshooting Precautions

WARNING: Contacting high voltage components can result in severe personal injury
or death. Keep all doors closed and covers in place during troubleshooting, except
for those involved in the work.

Don't let familiarity create a careless attitude toward safety. Do not assume that a
circuit is deenergized before beginning work. First use a non-contact voltage
detector to check for energized circuits. If voltage is detected, deenergize. If not
detected, use a digital VOM to contact and check actual circuits as the non-contact
unit should be used to just to scan for live circuits and not to determine if a circuit is
not live. Consider all voltages to be dangerous. Always follow lockout/tagout
procedures.

Always work with a partner and wear personnel protection equipment (PPE),
including safety shoes, hard hat, goggles, voltage rated gloves and reflective vest if
outdoors. Never leave open enclosures unattended. Keep all unauthorized persons
from the active work area. Provide barriers and warning signs.

Upon completion of the work, always apply proper latching and clamping to
enclosure covers and doors to prevent water entry. Always check that heating, if
present, is available and that breathers and drains are not clogged. Always lock or
padlock enclosures to assure protection from vandalism.

3.2 Troubleshooting Precautions Related to Generator

Although the bridge may not be running during servicing, 480 volt power is available.
It should be noted that the generator may kick on unexpectedly due the action of the
automatic transfer switch and because of this the automatic starting of the generator
may need to be inhibited during troubleshooting.

WARNING: In the generator housing, ignition of explosive battery gasses can cause
severe personal injury or death. Arcing at the battery terminals, light switch or other
equipment, flame, pilot lights and sparks can ignite battery gas. Do not smoke, or
switch trouble light ON or OFF near battery. Discharge static electricity from body
before touching batteries by first touching a grounded metal surface. Ventilate
battery area before working on or near battery — Wear goggles — Stop genset and
disconnect charger before disconnecting battery cables — Disconnect negative (-)
cable first and reconnect last.

WARNING: Accidental starting of the generator set can cause severe personal injury
or death. Prevent accidental starting by disconnecting the negative (-) cable from the
battery terminal.

When troubleshooting the generator when it is shut down, make certain the
generator set cannot be accidentally re-started as follows:

Check the following on these generators:
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1. Move the RUN/OFF-RESET/AUTO switch on the control panel to the OFF
position.
2. Turn off or remove AC power from the battery charger.

Remove the negative (-) battery cable from the generator set starting
battery.3.2.1 Generator Status Indicators

3.2.1 Generator Status Indicators
(See Operators Manual on site)
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3.3 Troubleshooting Tables

The mechanical systems and electrical systems troubleshooting tables in this
section were developed to assist with finding the source of a problem and effecting a
repair. Note that maintenance personnel must be thoroughly familiar with the entire
mechanical and electrical system before attempting to trace and repair a problem.

The electrical systems troubleshooting tables in this section assume that all wire
connections are tight. Control Power available is indicated by the CONTROL
POWER ON indicating light at the top of the control panel. This also assumes that
the E-Stop buttons have not been activated. In general the electrical systems
troubleshooting tables assume that the control power is available.
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TROUBLESHOOTING TABLE - MECHANICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Corrective Action

Apron will not raise

Brake will not release

There is no manual release incorporated into the brake. Back cover will need
to be removed and some method employed to manually release brake.
WARNING: Be careful of electrical hazards and unexpected operation of
motor shaft.

Wire rope is broken

Replace wire rope

Apron out of balance

Apron heavy, check for significant sized objects on movable portion of apron
and remove if safe to do so.

Deflector sheaves do not rotate freely

Inspect deflector sheaves and remove any foreign objects.

Deflector sheaves do not rotate freely

Lubricate deflector sheave bearings.

Foreign objects caught in counterweight
guides

Inspect counterweight guides and remove any foreign objects.

Foreign object caught in apron hinge

Inspect the apron hinge for the source of interference and remove any foreign
material.

Deflector sheave bearing is seized

Verify that deflector sheavs busings are free of contaminants and are
adequately lubricated.

Counterweight sheave bearing is seized

Verify that counterweight sheave busings are free of contaminants and are
adequately lubricated.

Gearbox failure

Replace failed component or entire gearbox.

Apron is already at fully raised position

Visually verify that apron is fully raised, then lower apron if safe to do so.

Apron will not lower

Brakes will not release

There is no manual release incorporated into the brake. Back cover will need
to be removed and some method employed to manually release brake.
WARNING: Be careful of electrical hazards and unexpected operation of
motor shaft.

Wire rope is broken

Replace wire rope.
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TROUBLESHOOTING TABLE - MECHANICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Corrective Action

Apron will not lower
(Continued)

Counterweights out of balance

Check for large objects on counterweights, removes item if safe to do so.

Deflector sheaves do not rotate freely.

Inspect deflector sheaves and remove any foreign objects.

Lubricate deflector sheave bearings.

Foreign objects caught in counterweight
guides

Inspect counterweight guides and remove any foreign objects.

Foreign object caught in apron hinge

Inspect the apron hinge for the source of interference and remove any foreign
material.

Deflector sheave bearing is seized

Verify that deflector sheavs busings are free of contaminants and are
adequately lubricated.

Counterweight sheave bearing is seized

Verify that counterweight sheave busings are free of contaminants and are
adequately lubricated.

Gearbox failure

Replace failed component or entire gearbox.

Apron is already at fully raised position

Visually verify that apron is fully raised., then lower apron if safe to do so.

Apron will not rotate in
horizontal plane

Apron pivot corroded.

Clean pivot and lubricate.

Transfer bridge will not
raise

Brakes will not release

Manually release brake by pulling handle knob on end of brake.

Wire rope is broken

Replace wire rope.

Bridge out of balance

Bridge heavy, check for significant sized objects on movable portion of bridge.

Foreign objects caught in counterweight
guides

Inspect counterweight guides and remove any foreign objects.

Binding at joint between bridge and
approach due to excessive thermal
expansion

Wait for the temperature of bridge to decrease sufficiently and then eliminate
interference.

Foreign object caught in the joint
between bridge and approach

Inspect the joint, locate the source of interference and remove any foreign
material.
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TROUBLESHOOTING TABLE - MECHANICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Corrective Action

Transfer bridge will not
raise (Continued)

Deflector sheave bearing is seized

Verify that deflector sheavs busings are free of contaminants and are
adequately lubricated.

Bridge hinge bearing is seized

Verify that hinge busings are free of contaminants and are adequately
lubricated.

Drum bearing is seized

Verify that drum busings are free of contaminants and are adequately
lubricated.

Counterweight sheave bearing is seized

Verify that counterweight sheave busings are free of contaminants and are
adequately lubricated.

Gearbox failure

Replace failed component or entire gearbox.

Bridge is already at fully raised position

Visually verify that apron is fully raised, then lower bridge if safe to do so.

Transfer bridge will not
lower

Brakes will not release

Manually release brake by pulling handle knob on end of brake.

Pawl is still engaged

Retract pawl by turning bolt clockwise on side of parallel shaft reducer.

Wire rope is broken

Replace wire rope.

Counterweights out of balance

Check for large objects on counterweights, removes item if safe to do so.

Foreign objects beneath bridge

Inspect below bridge and remove any foreign objects.

Foreign objects caught in counterweight
guides

Inspect counterweight guides and remove any foreign objects.

Binding at joint between bridge and
approach due to excessive thermal
expansion

Wait for the temperature of bride to decrease sufficiently and then eliminate
interference.

Foreign object caught in the joint
between bridge and approach

Inspect the joint, locate the source of interference and remove any foreign
material.

Deflector sheave bearing is seized

Verify that deflector sheavs busings are free of contaminants and are
adequately lubricated.
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TROUBLESHOOTING TABLE - MECHANICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Corrective Action

Transfer bridge will not
lower (Continued)

Bridge hinge bearing is seized

Verify that hinge busings are free of contaminants and are adequately
lubricated.

Drum bearing is seized

Verify that drum busings are free of contaminants and are adequately
lubricated.

Counterweight sheave bearing is seized

Verify that counterweight sheave busings are free of contaminants and are
adequately lubricated.

Gearbox failure

Replace failed component or entire gearbox.

Bridge is already at fully raised position

Visually verify that apron is fully raised, then lower bridge if safe to do so.

Brake is overheating or

noisy

Disc pack is dragging

Inspect endplate, hub and discs for dirt, burrs, wiring and other sources of
interference preventing disc “float”.

Friction disc excessively worn (disc can
wear to 1/2 original thickness)

Replace friction discs.

Endplate, stationary disc or pressure
plate warped

Replace warped or worn component.

Reducer is overheating or

noisy

Insufficient amount of oil

Fill with clean oil to proper level.

Wrong type of oil causing breakdown of
lubricant

Drain, flush and fill with proper type of oil.

Bearings are damaged

Consult a qualified technician for repair.

Loose or foreign object inside of
housing

Open inspection cover and look for loose, broken or foreign object, the
remove/repair as necessary.

Bearing is overheating or

noisy

Insufficient amount of grease

Pump in additional grease.

Housing over packed with grease

Bearing will purge excess grease during operation.

Wrong type of grease causing
breakdown of lubricant

Flush and pump in proper type of lubricant.

Grease passage blocked

Inspect and clean grease ports and fittings, then pump in clean grease.
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TROUBLESHOOTING TABLE - MECHANICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Corrective Action

Bearing is overheating or
noisy (Continued)

Foreign matter or corrosive agent
entering bearing

Flush and purge contaminants out, pPump in clean grease.

Bearing has failed

Replace bearing in-kind.

Sheave is not rotating at proper speed
oris frozen

Inspect snatch blocks for foreign objects or other interferences and remove
the interference.

Also see Bearing "Possible Causes"

Also see Bearing "Corrective Action".

Wire rope is wearing on
sides

Sheave groove is worn

Measure groove radius. Replace sheave as required.

Wire rope is not staying
in drum groove

Wire rope is misaligned

Check fleet angle of rope and compare to expected fleet angle. Adjust/realign
mislocated component as necessary.

Bridge handwheel does
not operate machinery

Handwheel will not slide onto right
angle reducer input shaft

Wire brush clean reducer shaft and bore of handwheel. Apply lubricant (WD-
40) to facilitate installation if needed.

Handwheel rotates but does not turn
input shaft of reducer

Verify that key has been inserted and secured in keyway.

Apron handwheel does
not operate machinery

Handwheel will not slide onto right
angle reducer input shaft

Wire brush clean reducer shaft and bore of handwheel. Apply lubricant (WD-
40) to facilitate installation if needed.

Handwheel rotates but does not turn
input shaft of reducer

Verify that key has been inserted and secured in keyway.

Handwheel rotates but does not turn
input shaft of reducer

Verify that slide coupling is in engaged position.




<9

Bass Harbor Ferry Terminal Transfer Bridge o Operations & Maintenance Manual

TROUBLESHOOTING TABLE - ELECTRICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Action

Apron will not raise

Fully raised limit switch tripped or
seized

Apron already in the fully raised position or the
fully raised limit switch seized in the actuated
position. Exercise limit switch if required.

Tripped overload relay

Reset the overload on DA/UA. If the overload
trips again on the next operation, see mechanical
binding below, motor winding issue, megger
motor windings to check for ground fault.
Continuity check motor windings to check for
open winding. Check power on load side of
overload for single phasing.

Mechanical binding

Check for binding in the apron machinery and the
motor gear reducer.

Circuit breaker tripped (480V power
loss)

Circuit breaker CB-4 tripped. Also check for short
in wiring, ground fault in motor and wiring and
single phasing of motor. Also check status of CB-M
and Disconnect Means #2. Check that ATS
(automatic transfer switch) is in normal position
with normal power available, or is in emergency
position with generator running.

Contactor or relay coil burned out
(UA and Apron Relay)

Check coil continuity. Check applied coil voltage
while attempting to operate.
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TROUBLESHOOTING TABLE - ELECTRICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Action

Control switch or control switch
wiring failed

Check action of apron control switches at the
control stations on the bridge and platform. Check
available voltage at control switches.

Motor disconnect open (off)

Check disconnect in proximity of the motor that
its door is closed and secured and the operating
handle is on the closed or ON position.

Control Power Loss

Check if control power is available. Check control
power breakers CB-1 and Main Breaker in RLP. If
the platform control station functions, but the
bridge control station and radio control fail to
function, check if safety lockout switch S-1 in
control panel is closed.

Apron operates from control station
but not from radio transmitter

Check that the E-stop on transmitter is not
depressed. Check batteries in transmitter and
verify that receiver is powered and functions

properly.

Apron will not lower

Fully lowered limit switch tripped or
seized

Apron already in the fully lowered position or the
fully lowered limit switch seized in the actuated
position. Exercise limit switch if required.
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TROUBLESHOOTING TABLE - ELECTRICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Action

Tripped overload relay

Reset the overload on DA/UA. If the overload
trips again on the next operation, see mechanical
binding below, motor winding issue, megger
motor windings to check for ground fault.
Continuity check motor windings to check for
open winding. Check power on load side of
overload for single phasing.

Mechanical binding

Check for binding in the apron machinery and the
motor gear reducer.

Circuit breaker tripped (480V power
loss)

Circuit breaker CB-4 tripped. Also check for short
in wiring, ground fault in motor and wiring and
single phasing of motor. Also check status of CB-M
and Disconnect Means #2. Check that ATS
(automatic transfer switch) is in normal position
with normal power available, or is in emergency
position with generator running.

Contactor or relay coil burned out
(DA and Apron Relay)

Check coil continuity. Check applied coil voltage
while attempting to operate.

Control switch or control switch
wiring failed

Check action of apron control switches at the
control stations on the bridge and platform. Check
available voltage at control switches.
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Problem

Possible Cause

Action

Motor disconnect open (off)

Check disconnect in proximity of the motor that
its door is closed and secured and the operating
handle is on the closed or ON position.

Control Power Loss

Check if control power is available. Check control
power breakers CB-1 and Main Breaker in RLP. If
the platform control station functions, but the
bridge control station and radio control fail to
function, check if safety lockout switch S-1 in
control panel is closed.

Apron operates from control station
but not from radio transmitter

Check that E-stop on transmitter is not depressed.
Check batteries in transmitter and verify that
receiver is powered and functions properly.

Transfer bridge will not raise

Fully raised limit switch tripped or
seized

Bridge already in the fully raised position or the
fully raised limit switch seized in the actuated
position. If the switch cannot be accessed or
reset, actuate the FULLY RAISED LIMIT SWITCH
BYPASS (S-3) switch in the control panel. If the
bridge becomes functional, check limit switch and
wiring.
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Problem

Possible Cause

Action

Tripped overload relay

Reset the overload on DB/UB. If the overload
trips again on the next operation, see mechanical
binding below, motor winding issue, check
megger motor windings to check for ground fault.
Continuity check motor windings to check for
open winding. Check power on load side of
overload for single phasing.

Mechanical binding

Check for binding in the bridge machinery and the
motor gear reducer.

Circuit breaker tripped (480V power
loss)

Circuit breaker CB-5 tripped. Also check for short
in wiring, ground fault in motor and wiring and
single phasing of motor. Also check status of CB-M
and Disconnect Means #2. Check that ATS
(automatic transfer switch) is in normal position
with normal power available, or is in emergency
position with generator running.

Contactor or relay coil burned out
(UB and BU interposing relay)

Check coil continuity. Check applied coil voltage
while attempting to operate.

Control switch or control switch
wiring failed

Check action of control switches in bridge and
platform control stations. Check available voltage
at control switches.




0L

Bass Harbor Ferry Terminal Transfer Bridge o Operations & Maintenance Manual

TROUBLESHOOTING TABLE - ELECTRICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Action

Brake failed to release

Check that the brake fully releases. Test brake coil
for continuity. Check that solenoid is not seized.

Motor disconnect open (off)

Check disconnect in proximity of the motor that
its door is closed and secured and the operating
handle is on the closed or ON position.

Control Power Loss

Check control power is available. Check control
power breakers CB-1 and Main Breaker in RLP. If
the platform control station functions, but the
bridge control station and radio control fail to
function, check safety lockout switch S-1 in
control panel is closed.

Bridge operates from control station
but not from radio transmitter

Check that the E-stop on transmitter is not
depressed. Check batteries in transmitter and
verify that receiver is powered and functions

properly.

Motor internal thermal tripped

Motor continuously operating, jammed
machinery. Excessive duty cycle. Allow motor to
cool for 30 minutes and attempt restart.
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Problem

Possible Cause

Action

Transfer bridge will not lower

Fully lowered limit switch tripped or
seized

Bridge already in the fully lowered position or the
fully lowered limit switch seized in the actuated
position. If the switch cannot be accessed or
reset, actuate the S4 bridge fully lowered bypass
switch in the control panel. If bridge becomes
functional, check limit switch and wiring.

Tripped overload relay

Reset the overload on DB/UB. If the overload
trips again on the next operation, see mechanical
binding below, motor winding issue, check
megger motor windings to check for ground fault.
Continuity check motor windings to check for
open winding. Check power on load side of
overload for single phasing.

Mechanical binding

Check for binding in the bridge machinery and the
motor gear reducer.

Circuit breaker tripped (480V power
loss)

Circuit breaker CB-5 tripped. Also check for short
in wiring, ground fault in motor and wiring and
single phasing of motor. Also check status of CB-M
and Disconnect Means #2. Check that ATS
(automatic transfer switch) is in normal position
with normal power available, or is in emergency
position with generator running.
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TROUBLESHOOTING TABLE - ELECTRICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Action

Contactor or relay coil burned out
(DB and BD interposing relay)

Check coil continuity. Check applied coil voltage
while attempting to operate.

Control switch or control switch
wiring failed

Check action of control switches in bridge and
platform control stations. Check available voltage
at control switches.

Bridge down delay timer failed

Apply jumper across timer terminals, several
seconds after selecting bridge lower to allow pawl
to be withdrawn.

Pawl failed to release as indicated by
white pawl indicating light

Check hydraulic pump motor wiring. Verify that
brake contactor “BRIDGE CONTACTOR U&D” has
been energized and is applying power to motor.
Check power at load side of CB-1 in the RLP, at
load side of the Main Breaker, at load side of
Panelboard RLP Circuit Breaker CB-1 in the control
panel, and status of the ATS and generator.

Brake failed to release

Check that the brake fully releases. Test brake coil
for continuity. Check that solenoid is not seized.

Motor disconnect open (off)

Check disconnect in proximity of the motor that
its door is closed and secured and the operating
handle is on the closed or ON position.
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Problem

Possible Cause

Action

Control Power Loss

Check control power is available. Check control
power breakers CB-1 and Main Breaker in RLP. If
the platform control station functions, but the
bridge control station and radio control fail to
function, check safety lockout switch S-1 in
control panel is closed.

Bridge operates from control station
but not from radio transmitter

Check that E-stop on transmitter is not depressed.
Check batteries in transmitter and verify that
receiver is powered and functions properly.

Motor internal thermal tripped

Motor continuously operating, jammed
machinery. Excessive duty cycle. Allow motor to
cool for 30 minutes and attempt restart.
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Problem

Possible Cause

Action

Bridge motor circuit breaker trips

Short circuit in motor

Open (turn off) motor disconnect switch. Check
line to line resistance of the motor at the
disconnect switch. It should indicate continuity
with a very small value. Special equipment
would be needed to read the actual value but
only continuity is needed here. Check line to
ground resistance using a megohm meter and
assure that the value compares to that of the
previous reading and is at least 1 megohm. If
these values are good, check flexible cables
for damage, and insulation resistance and
interior of flexible cable junction boxes for
moisture. Check bridge flexible conduit for
damage and conductors within for insulation
resistance.

Water in motor

Open conduit box and examine for water or
moisture. It may necessary to unmount motor
and inspect the interior for water or moisture. If
no moisture is found but motor insulation
resistance is below 1 megohm, replace and/or
send to shop for rehabilitation.
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TROUBLESHOOTING TABLE - ELECTRICAL OPERATION & EQUIPMENT

Problem

Possible Cause

Action

Apron motor circuit breaker trips

Short circuit in motor

Open (turn off) motor disconnect switch. Check
line to line resistance of the motor at the
disconnect switch. It should indicate continuity
with a very small value. Special equipment
would be needed to read the actual value but
only continuity is needed here. Note that the
brake windings are connected to two of the
motor windings. Check line to ground
resistance using a megohm meter and assure
that the value compares to that of the
previous reading and is at least 1 megohm. If
these values are good, check flexible cables
for damage, and insulation resistance and
interior of flexible cable junction boxes for
moisture. Check bridge flexible conduit for
damage and conductors within for insulation
resistance.

Water in motor

Open conduit box and examine for water or
moisture. Remove cover from brake and examine
for water or moisture. It may necessary to
unmount motor and inspect the interior for water
or moisture. If no moisture is found but motor
insulation resistance is below 1 megohm, replace
and/or send to shop for rehabilitation.
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Problem

Possible Cause

Action

Bridge hoist pump motor circuit
breaker in RLP

Short circuit in motor, motor starting
capacitor or water or oil entry

Open (turn off) motor disconnect switch. Check
line to line resistance of the motor at the
disconnect switch. It should indicate continuity
with a very small value. Special equipment
would be needed to read the actual value but
only continuity is needed here. Check line to
ground resistance using a megohm meter and
assure that the value compares to that of the
previous reading and is at least 1 megohm. If
these values are good, check flexible cables
for damage, and insulation resistance and
interior of flexible cable junction boxes for
moisture. Check bridge flexible conduit for
damage and conductors within for insulation
resistance.

Water or oil in motor

See hoist manufacturer’s manual

Bridge and/or apron cannot be
controlled from the bridge control
station

Lockout switch S-1 open

Close switch S-1 when safe to do so.

Bridge and/or apron cannot be
controlled from the radio control
system

Lockout switch S-1 open

Close switch S-1 when safe to do so.
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Problem

Possible Cause

Action

Radio control will not operate the
apron, or the bridge, or the
ship/sign lights.

Bad battery

Replace battery with unit as called out in the
manual.

Emergency stop depressed

Check if the emergency stop latching button is
depressed and if so rotate to release.

Radio receiver non-functional

Check radio receiver in cabinet in machinery
platform by hoist.

Radio control system locked out

Check that switch S-1 is in the normal position.

White pawl globe light will not
illuminate

Bulb is burned out

Check and change bulb if necessary.

Bad proximity switch

See hoist manufacturer’s manual for testing and
replacement of the proximity switch.

No utility 480V power

Control panel main breaker CB-M or
Disconnect Means #2 open

Check voltage at circuit breakers CB-M and
Disconnect Means #2 in the control panel. CB-M
is provided with a 150 amp trip, and Disconnect
Means #2 is provided with a 70 amp trip. Verify
that the breakers are not tripped and that
balanced three phase voltage is available. The
voltage phase to phase should be between 440
and 490 volts.

Generator does not start on power
loss

Generator not in Auto mode

Check that the switch on the control panel of the
generator is in the AUTO position.
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Problem

Possible Cause

Action

Automatic Transfer Switch failure

On power loss, the transfer switch is provided
with a contact which closes to start the generator.
Check the Kohler automatic transfer switch
manual for troubleshooting.

Generator does not start by local
means

Generator does not start when the
control switch is in the RUN position

Check fuel and battery. Otherwise, see generator
troubleshooting in generator manual.

Automatic Transfer Switch does not
switch from Utility power to
Generator power

Generated power does not meet
required power parameters
programmed into the automatic
transfer switch

See ATS manual

ATS failure

See ATS manual (Note ATS may be switched
manually with the manual actuation rod).

Automatic Transfer Switch does not
switch from Generator to Utility
power

Utility power does not meet required
power parameters programmed into
the automatic transfer switch

Check CB-M if tripped and check voltage at CB-M.

ATS failure

See ATS manual (Note ATS may be switched
manually with the manual actuation rod).

Flood lights will not illuminate

Bulb burned out

Check other floodlight for illumination.

Contactor LC non-functional

Check contactor LC coil for continuity. Check
power to LC coil.
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Problem

Possible Cause

Action

One or both safety interlock switches
(E-Stop)depressed

Determine why the safety lockout switch(s) (E-
Stop switches) is depressed and reset if
appropriate. (Note that consideration should be
given to moving the circuit to a point that is not
affected by these switches.

Control power failure

Check for 120 VAC at circuit breakers RLP ckt-1
and 2CB-M. Check CB-1 for 480V.

Power failure to fixture

Check breaker RLP Circuit 10/12. Check fixture
wiring.

Walkway lights do not illuminate

Bulb burned out

Check other walkway lights for illumination. If
illuminated, change bulb. If all lights out, proceed
to next step.

Power failure to fixture

Check RLP ckt-14. Check astronomical timer TC in
control panel. Check contact, motor and settings
of timeclock TC. The clock circuit can be checked
by jumping the timeclock contact. If jumpering
turns on the light, check the operation of TC.

Ship lights (platform tower lights)
will not illuminate

Bulb burned out

Check other ship light for illumination. If
illuminated, change bulb.

Failed lighting contactor

Operate S-6 bypass switch on the interior of the
control cabinet. If the lights illuminate, check
contactor RC. Check contacts and coil of RC
contactor in the control cabinet for proper
operation.
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Problem

Possible Cause

Action

Power failure to fixture

Check RLP ckt-10 and ckt-12 in the panelboard
RLP.

Failed remote control

Recheck operation from the remote control
system. If it does not operate the lights, and the
contactor is good, check the remote control
transmitter and receiver. Check if transmitter
operates the apron and bridge. If so, check radio
receiver.

Ship-Shore power unavailable

No power available

Check that the Ship-Shore disconnect switch is
closed (on). If the Ship-Shore circuit breaker near
the control panel is tripped, reset once and test.
If the breaker trips again, with the breaker off,
test line to line and line to ground insulation
resistance. A breaker is located within the
receptacle housing. Test here also. Check the
primary and secondary voltages at the
transformer. Also verify that the ferry did not
overload the system.
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INSTALL NEW FENDER ELEMENTS
AND MODIFY TURNING DOLPHIN
FENDER PANEL (TYP)

SEE SHEET X-10

SIDE DOLPHIN No.2

EXISTING ALUMINUM

INSTALL NEW FENDER ELEMENTS
AN

INSTALL NEW FENDER ELEMENTS
AND MODIFY TURNING DOLPHIN
FENDER PANEL (TYP)

EE SHEET X—10

TURNING DOLPHIN No.1

Norow s~

10175

! ]
IllI‘I|I|I|IIII\l]lllllllI|||!||||I|I|I|I

U
EXISTING WAVE FENCE (TYP)

TURNING DOLPHIN No.2

WAVE_FENCE f

SEE SHEET X-13

INSTALL NEW FENDER ELEMENTS
AND MODIFY SIDE DOLPHIN
FENDER PANEL (TYP)

SEE SHEET X-10

SIDE DOLPHIN No.1
NEW ALUMINUM

INSTALL NEW FENDER ELEMENTS
AND CLEATS AND MODIFY HEAD
DOLPHIN FENDER PANEL (TYP)

SEE SHEET X-09

FENDER CAPACITIES:

FENDER UNITS: PER FENDER ELEMENT.

HEAD DOLPHIN FENDERS ENERGY = 32 kNm
REACTION = 148 kN

SIDE AND TURNING DOLPHIN  ENERGY = 18 kNm
REACTION = 98 KN

CHAIN:
HOT DIPPED GALVANIZED LONG LINK DOCK CHAIN WITH MINIMUM
BREAK STRENGTH = 72,000 Ibs (3/4" CHAIN).

CHAIN TENSIONER:
HOT DIPPED GALVANIZED WITH A MINIMUM WORKING LOAD OF
21,000 Ibs.

SHACKLES:

HOT DIPPED GALVANIZED BOLT TYPE ANCHOR SHACKLE WITH A
MINIMUM WORKING LOAD LIMIT OF 24,000 Ibs WITH FACTOR OF
SAFETY = 5 (1 1/4" SHACKLE)

NOTE:
EXISTING CHAINS AND SHACKLES MAY BE

REUSED IF IN GDOD CONDITION AND
APPROVED BY THE RESIDENT ENGINEER

A TRANSFER BRIDGE
74—o—/9 TRANSFER BRDGE

— -

10i50 1025

HEAD DOLPHIN No.2

NEW ALUMINUM

34" WALKWAY

SEE SHEET X-13
AND NOTE

PILE INSTALLATION BASELINE
DETERMINED FROM CORNER
OF DOLPHINS (TYP)

PROPOSED BASS HARBOR TERMINAL PLAN

SCALE: 1°=10"-0"

g

¢ HINGE BEARING @
STA 9+23.5
FROM MAINE DOT DRAWINGS
"BASS HARBOR/SWAN ISLAND
FERRY TERMINALS,

VEHICLE TRANSFER BRIDGE
PROJECT" MARCH 1993.

TRANSFER BRIDGE FOUNDATION (TYP)
SEE SHEET X-11

NEW WAVE_ FENCE

SEE SHEET X-13

NOTE:

w

CONTRACTOR SHALL VERIFY
REQUIRED LENGTH OF WALKWAYS.

. ESTIMATED TIMBER PILE LENGTHS

ARE 60 FEET FOR OUTSHORE WAVE
FENCE,

CONTRACTOR SHALL ASSUME 7
EXISTING TIMBER PILES CAN BE
REUSED FOR BIDDING PURPOSES.

Fox: (508) 358-2751

\dseng.com

Phons: (508) 369-8845

CHILDS ENGINEERING CORPORATION
BOX 333 MEDFIELD, MASSACHUSETTS 02052 U.S.A.

=

e

Decriion

09/20/10

RGF [ 221910-X-04,

RGF

RGF

CTT

X
APL

Foret o

N

MAINE DEPARTMENT

MAINE STATE FERRY SERVICE
OF

BASS HARBOR TERMINAL
PROPOSED LAYOUT PLAN

Sheet
reference

X—04
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10-07

__#6 @ 67 0.c. — CUT 2" AWAY FROM PILES

# @ 127 0C.

a<—| =

4 MIN.
COVER (TYP)

I}
z
=
oW
x A A .
o4 A g
Blon LB H N
~ 5 F -
a3 ©
! £
g REINFORCING CUT
MAX. 2" FROM
% L~ piEs (vp)
°
£
MENEIIND I}"
o J T g CHAFRR | / 1'-9" CHAMFER
17 CHAMFER 1 TYP) 17 CHAMFER (TYP)
e B« o (TrP) o (TYP)
PLAN @ TOP REINFORCING
(SIMILAR @ ELEVATION +9.5’
PLAN @ BOTTOM REINFORCING W/ CUT OUTS FOR PILES)
¢ DOLPHIN ¢ DOLPHIN
4 @ 12" #6 @ 12" EL +18.25' 4 MIN
47 MIN. COVER (TYP) / cover (1ve)
EL +18.0" | r EL +18.0° | l’
& Sl . —
— ‘ — T -
=1 #6.@ 12" ‘
| 1% (ALL SIDES)
b | # @ 12"
CONCRETE CONCRETE ____ (ALL SIDES)
DOLPHIN DOLPHIN i ‘ o
" @12’
PILE CUT OFF I @ 12" pie cut oFF
EL +11.0° EL 110" |
R %) — — —
|
Lo o o sl m] i [ Doo p|lg omg oo G
PILE SHEAR __ 1 | © E
REINFORCING |
o §a ‘ oo o fina [ ] m]‘[m o Oo oo
EL 430 — T e O] LIS e EL +3.0° T T
N I N
|
| |
# @ 6" # @ 6 —1—|
‘ | BATTER FRONT
12 () PILES 12 ON 4
7
O O o o o o
16" DIA. STEEL 16" DIA. STEEL/
PIPE PILE (TYP) PIPE PILE (TYP)
SECTION A-A SECTION B-B

SIDE DOLPHIN REINFORCING DETAILS

SCALE: 3/8"=1"-0"

136

#6 @ 6" 0.C. — CUT 2" AWAY FROM PILES

#6 @ 12" oc.

| 1" CHAMFER ON
‘ CORNERS (TYP)

1" CHAMFER ON
CORNERS (TYP)

M

I
il

4" MIN

COVER (TYP)

b1l

#6 @ 12° 0.

REINFORCING CUT
MAX, 2" FROI

#6 @ 67 0.C. — CUT 27 AWAY FROM PILES

1" CHAMFER <J
) B

PILES (TYP)

4" MIN.
COVER (TYP)

1'~8" CHAMFER
ON CORNER
NEAREST 10 SLIP ¢

PLAN @ TOP REINFORCING

1'-8" CHAMFER
ON CORNER
NEAREST TO SLP ¢

4" MIN.
rCOvER (TYP)

#6 @ 12"
; (ALL SIDES)

@ 12"

1" CHAMFER )
PLAN @ BOTTOM REINFORCING (TYP) (SIMILAR @ ELEVATION +9.5
W/ CUT OUTS FOR PILES)
DOLPHIN ¢ DOLPHIN
#6 @ 12" #6 @ 12" EL +18.25'
4" MIN. COVER (TYP) /
EL +18.0° r EL +180'
— — P
#6 @ 12" |
CONCRETE (ALL SIDES)
DoLPHIN el CONCRETE r
DOLPHIN
o
PILE CUT OFF PILE CUT OFF
EL +11.0 EL +11.0° !
-
|
o 0o poo 3[4 DQo ooo
PILE SHEAR ©
REINFORCING ! |
0 oD 0o oo oo ‘m] o O oo
EL +3.0' EL +3.0° Y I I s =
T
— y !
#6506 Hos ‘

16" DIA. STEEL
PIPE PILE (TYP)

SECTION A-A

HEAD DOLPHIN REINFORCING DETAILS

16" DA, STEEL
PIPE PILE (TYP)

SECTION B-B

SCALE: 3/8"=1"-0"

NOTE:
HI

THIS DRAWING IS FROM MAINE DOT PROJECT FBD-7826(10)
"BASS HARBOR FERRY PIER” 2001. THIS SHEET IS TO BE USED
FOR REFERENCE. ALL DIMENSIONS, MATERIAL AND LAYOUTS SHALL

BE FIELD VERIFIED.

BOX 333 MEDFIELD, MASSACHUSETTS 02052 U.S.A.
Fox: (508) 358-2751

Phons: (508) 359-8845
E-mall: mall@chiidaang.com
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Decriion

09/20/10
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RGF [221610-X-05
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MAINE STATE FERRY SERVICE
MAINE DEPARTMENT
OF
BASS HARBOR TERMINAL
EXISTING DOLPHIN
REINFORCING DETAILS
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VERTICAL WT 8 (TYP)

COPE HOR\ZONTAL <

COPE CﬁRgO(NTAL WT 8x20 (TYP)

VERTICAL S 8 ~\

10" DIA. SCH 40

PIPE SECTION (TYP) o
[ T
WT 8x20 (TYP)
" 10" DIA. SCH 40 NOTES: P
/" PIPE SECTION (TYP)

Fox: (508) 358-2751

1.) ATTACH PLATE TO WT s FLANGE WITH PLAN @ HORIZONTAL WT MEMBERS &

CONTINUOUS V" GROOVE Wi EAMS TO OCCUR AT . . ” o

EXCH WT & BOTH-HORIZONTALLY D VERTICALLY 2-0" | 2-0" 20" 2= i
3/4" CHAMFER (TYP)

ALIGNED WITH THE STEM, EXCEPT AT ANGLED [
CONNECTIONS WHERE SEAM OCCURS AS SHOWN. L 6x3 1/2x5/16 WT 8x20

BOX 333 MEDFIELD, MASSACHUSETTS 02052 U.S.A.

Phons: (508) 359-8845

CHILDS ENGINEERING CORPORATION

e ey |S e
78 3/4" CRANFER (TP) i, DA A3 ShoR o A5 RECOUENED 57
COPE HORIZONTAL VERTICAL PLAN @ HORIZONTAL WT MEMBERS THE UHMW WEAR SURFACE MANUFACTURER. = = == e
E (TYP) VERTICAL S & G_ [ [ 1
/ 2-0 7-0" 70" 3.) FRAMES TO BE WATERTIGHT.
& ‘ ‘ (5) STUDS EQUALLY SPACED ‘ J l o
77 wr sxaa .5 o T —
/N SN a®)
~ / < Laxax1/2
;a’/ \% NOTE:
PLAN @ HORIZONTAL ANGLES TOP PLATE NOT SHOWN
‘ , 7/16" TOP WT 8x20 (TYP) FOR CLARITY.
CONNECTIONS SHOWN ARE. TYPICAL /2 | 1 (5) STUDS EQUALLY SPACED 1 \ 7 pe /e
FOR ALL DOLPHINS. (TvP) i
A B B I
TYPICAL FRAME CONNECTION DETAILS 3/NOTE !
o HoE ——<
SCALE: V=10 PLAN @ HORIZONTAL ANGLES 105 piate noOT SHOWN ‘
7/16" ToP FOR CLARITY. . ole o
e PuE ‘ ‘ ‘ \
R g ] ‘ ‘ ‘ ) :
— B
. Laxdx1 /2
. . . . e (™
:o‘ SEE WT 820 |
® NOTE 1) ;; — —
WT 8x20 (TYP) —
| 7/16" PLATE ON 5 f
B e AL FACES , i
SEE W 8x20 — wr 8x20< —
NOTE 1
‘ ‘ ‘ ‘ ‘ ‘ A "
I L6x3 /M/m 91
-1 ANGLE @ 18" 0.C. (TYP) "\ ‘ ‘ ‘ ‘ ‘
wr 820~ oo %
[ T
[~ |76 puare on K Iy .
AL FACES \ N
™ : : : g
7 . H
| B ™ L 3x3x3/8 (TYP)
] : i \L ‘ ‘ ‘ ‘ r
——1
’; [ L6x3 1/2x5/16 | — 5/8 NOTE 2 . \
ANGLE ® 18" 0.C. (TYF) |
i i : 5/8" DIA. THREADED STUDS I
B \ ] NOTE: ADDITIONAL STUDS MAY BE N ° ° 1y
SEE \ REQUIRED DEPENDING ON_SIZE OF T
5/8 NOTE 2 | UHMW PIECES AND MANUFACTURER'S
' \ ATTACHMENT REQUIREMENTS. . . R R
| [
| 5/8" DA, THREADED STUDS
5/8" DIA. THREADED STUDS | AT EVERY HORIZONTAL 8| -
™ NOTE. ADDITIONAL STUDS WAY B : 1 G O . . . oA : L 2 i
REQUIRED DEPENDING ON SIZE OF Sed
UHMW PIECES AND MANUFACTURER'S | \L SlEs s
— ATTACHMENT REQUIREMENTS. R N . 1 e »-1/4 353 |e
| B B B B ol e o S o e
5/8" DIA. THREADED STUDS | ™ o . N R
\A{ EVERY HORIZONTAL | L6x3 ‘(ﬁéf{‘; 7/18 F-LATET — slrs| o
L L MEMEER e e : 18" 0c () 5 &
—! — . B B B e 1 bz
2 H H
ve >/ :
[ R ° ° ~1! . . . . ol e B
LBx3 1/2x5/16 “ 7/16" PLATE L] | ,_ - ~
s i T L e y 3
o o (WP) ¢ oo . B B B /16" EDTK)M/ u) ez S
I PLATE 552 &2
SECTION ELEVATION g F<
fig cw
e e £R5 32
1 ] g8 &F
L e zoE Ef
" / HEAD DOLPHIN FENDER FRAME M
7/16" BOTTOM w=oc (v}
BPLATE SCALE: 1/2"=1"-0" H %%
SECTION ELEVATION NOTE: ]
THIS DRAWING IS FROM MAINE DOT PROJECT FBD—7826(10)
"BASS HARBOR FERRY PIER” 2001. THIS SHEET IS TO BE USED Sheet
SIDE & TURNING DOLPHIN FENDER FRAME FOR REFERENCE. ALL DIMENSIONS, MATERIAL AND LAYOUTS SHALL frict
SCALE: 1/2'=1'-0 BE FIELD VERIFIED. X—06
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BE FIELD VERIFIED.
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1 2 3 4
z
Oia
R
<>
xae
ogh
g
5t
e
1)
A
[
ER N
Wt
CHAIN CONNECTION BRACKET X
CHAIN CONNECTION BRACKET Shoe
N i w=gg
24" WIDE P
LADDER oxtt
EXEa
I
3]
&
NOTE \
Laxdx1/2
TOP PLATE NOT SHOWN
NOTE: FOR CLARITY.
TOP PLATE NOT SHOWN PLAN 3/16 m’;[g EACH
FOR CLARITY. 318 SUPPORT
WT 8x20 (TYP) FRAME (TYP)
— e o|le
— e o|le
E
] e e T i
i \ i
3 — e olle E
Laxdx1/2
7/16" PLATE 7/16" PLATE x1/:
e o|le ) °
™ LOCATION OF CHAIN CONNECTION 0 o A 5
BRACKET ON BACK SIDE (TYP) L ON BACK SIDE (1YP) \
— e olfle ° ® H
i
) a7 . . °el ° ° 5/8" DIA. THREADED 3 5/8" DIA. THREADED o N Loser
— __1-_1/2" OR MIN. MANUFATURER'S ) STUDS W/ NUTS & WASHERS . STUDS W/ NUTS & WASHERS —| ¥
RECOMMENDED THICKNESS .
C C! COUNTERSUNK 1/4" MIN. (TYP) COUNTERSUNK 1/4” MIN. (TYP) s
— o olle ® ° o | 3
\1/2" OR MIN. MANUFATURER'S &
RECOMMENDED THICKNESS A
1/4" MIN. . g
: 4 e oo ® ° ® o g
© €
IF REQUIRED, SEAMS IN UHMW WEAR /4" MIN. s
— e o|le ) ° ) ) - SURFACE SHALL OCCUR 1/2 ° o ) ) )
DISTANCE BETWEEN STUDS (9") WITH =
STUDS ADDED ACCORDING TO LHMW
MANUFACTURER'S RECOMMENDATIONS ¥ REQUIRED, SEAUS N |
I " I o « 0 = = — UHMW WEAR SURFACE SHALL © of © © © o
1 1/2" UHMW N o olllo ° o o ollo o OCCUR 1/2 DISTANCE e ) ° ° olle e
WEAR_SURFACE W/ 1 —— = = = SIS T . BENVEEN STUDS (89 WiTH T =5 = = = ST
ki CHAMFER ON ALL EDGES i STUDS ADDED ACCORDING T0
w — e ol|le ® e ® eflle o ™ UHMW_MANUFACTURER'S ® ® e ® elfe e
. RECOMMENDATIONS
11/2" UHMW
= = WEAR SURFACE W/ 1" = =
- o dlb o 0 =0 dls o CHAMFER ON ALL'EDGES . A 0 0 0 | —
11/2" UHMW =
WEAR SURFACGE W/ 17 of 5| =
CHAMFER ON ALL EDGES Slx| 2
F— e o|le ) ° o oflle e ° o ) ) olfle e Sleeols #
L slie i~
7T a e
— o o|le ° o ° oflle o ° ° ° ° olflo o Gles| &
11/2" UHMW = ==
WEAR SURFACE W/ 1" B i
CHAMFER ON ALL EDGES H L
— o olle ® ° o eflle e ° o ® ® elle o '
4}
=
— e o|le ) ° o oflle e ° o ) ) olfle e y 25
— §23 Zo
Sc ==z
SECTION ELEVATION SECTION ELEVATION Bs X,
Hos B8
g2 ==
bg, I
w n
SIDE DOLPHIN FENDER FACING HEAD DOLPHIN FENDER FACING E 2o
SCALE: 1/2"=1-0" SCALE: 1/2°=1"-0" = 5
=
NOTE: =l
THIS DRAWING IS FROM MAINE DOT PROJECT FBD—7826(10) Sreet
» » refzrence
BASS HARBOR FERRY PIER” 2001. THIS SHEET IS TO BE USED ¥
FOR REFERENCE. ALL DIMENSIONS, MATERIAL AND LAYOUTS SHALL X—07




1 2 3 4 5
z
S«
caf
<>
a2
1/4" GALVANIZED LINKED ogi
CHAIN CONNECTING cdg
TO DOLPHIN HANDRAIL ors
! o
LY
it
A
ziol
Gsge
" |
zge?d
FENDER UNIT (TYP) GERd
ZeEs
w8 E
iy
20" 252
I
CONTROL POINT ©
P CENTER ON FACE
° %
CONTROL POINT - ~ k& &
(MID-POINT OF L i
CONCRETE FACE) CONTROL PO\NT\‘”\ Ed
T
2 S
g N
~
FENDER UNIT wl
8
T
FENDER UNIT z B
13 A
PLAN (SHOWN WITH WEDGE) PLAN o b
EL +25° EL +75°
T T NOTE: i
n m
SEE_HEAD DOLPHIN
FENDER ATTACHMENT
—~ —~ FOR CROSS SECTION.
TURNING DOLPHIN FENDER ATTACHMENT
] ] SCALE: 3/8"=1"-0"
STEEL FENDER WEDGE (VARIES)
SEE DETAL THIS SHEET
WELDED STUD AS REQURED
lrw'fs 3/18” (" BY FENDER MANUFACTURER (TYP) fl
i
1 1/4” SHACKLE @ 11/4" SHACKLE @
¢ (TvP) r CONNECTIONS (TYP)
10 1/18" 10 1/16" 10 1/18" 10 1/18"
n m ] —— ] —
|_—— SUPPORT CHAIN |—— SUPPORT CHAIN |
1 1/2° 18" TURNBUCKLE ® 11/2°% 18" TURNBUCKLE . H
1 TIGHTENED TO FIT > A TIGHTENED TO FIT Nl 1 1/8" DA HOLE (1vP)
< . 3/4" PLATE
“ — - ; s SlE FRONT ELEVATION \_ 3 /00 iy FRONT ELEVATION /"
- - - ° h) 5-0" 50"
— STEEL FRAMED FENDER — STEEL FRAMED FENDER ‘ 374" PLATE ‘
W/ UHMW WEARING PAD W/ UHMW WEARING PAD 3/4” PLATE /-
SEE SHEETS 8 & 9 SEE SHEETS 8 & 9 / T
m m [
400mm DEEPx1500mm LONG 500mm DEEPx1500mm LONG \3/“' PLATE 3/4" PLATE (TYP)
BUCKLING COLUMN BUCKLING COLUMN 3/4" PLATE (TYP)
FENDER UNIT (TYP) — FENDER UNIT (TYP) PLAN 17 DIA. DRAIN HOLE (TYP) PLAN
1 - N P AL
CAST-IN-PLACE ANCHOR T N WELDS
BOLT AS REQUIRED BY —f TP ALL NN EQ. SP.  EQ. SP.  EQ. SP. EQ. SP.  EQ. SP.  EQ. SP. o N
FENDER MANUFACTURER WELDS /'5/16] ~ =3 ‘-——‘———‘ 1.1/8" DA 1.1/8" DIA. N T
] i HOLE (TYP) HOLE (TYP) S @
B i
— — NOTE: o) f H i
CONNECTION OF FENDER UNITS TO . i &
CONCRETE DOLPHIN AND FENDER FRAME 3/4" PLATE e 2
I MLW EL ] MW EL MAY VARY DEPENDING ON FENDER SHAPE 3/4" PLATE B 5
— — AND MANUFACTURER'S RECOMMENDATIONS. SECTION BACK ELEVATION SECTION BACK ELEVATION 3 H
SECTION @ DOLPHIN CENTERLINE SECTION @ DOLPHIN CENTERLINE SIDE DOLPHIN Nou WEDGE SIDE DOLPHIN Nou2 WEDGE i H
SIDE DOLPHIN FENDER ATTACHMENT HEAD DOLPHIN FENDER ATTACHMENT STEEL FENDER WEDGE " 2
8
SCALE: 3/8"=1'-0" SCALE: 3/8"=1'-0" SCALE: 1/2"=1'-0" Z 2 z 2
B2 2@
g5 gl
¥EE FZ28
134 &
58 wile
the oz
wo2 @l
2ug 2z
£2F <FI
LES. 47i1s]
wis T8I
z it
oY=
@
NOTE:
THIS DRAWING IS FROM MAINE DOT PROJECT FBD—7826(10)
"BASS HARBOR FERRY PIER" 2001. THIS SHEET IS TO BE USED Shest
FOR REFERENCE. ALL DIMENSIONS, MATERIAL AND LAYOUTS SHALY >
BE FIELD VERIFIED. X—08
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@ VERTICAL FRAME AND FENDER

‘ NEW 500mm CELL
FENDER ELEMENT (TYP)

G VERTICAL FRAME AND FENDER

NEW 500mm CELL FENDER ELEMENT

—

STEEL PLATE TO BE
REMOVED AS REQUIRED

NEW STEEL SHIM TO BE

ADDED TO FENDER PANEL AS
REQUIRED FOR FULL BEARING,

MINIMUM  THICKNESS 1/4"

3/4” THICK MOUNTING PLATE
NEW 500mm CELL FENDER ELEMENT

\— REMOVE_EXISTING

L3-1/2"%6" ANGLE AS
REQUIRED FOR INSTALLATION
OF NEW STEEL BEAM

N

Il
2
s v

~——— CONCRETE DOLPHIN
EL +25'

PLAN

27"%27"x3/4” STEEL
MOUNTING PLATE (TYP)

DETAIL
\eofos/

NEW 500mm CELL
FENDER ELEMENT (TYP)

- MODIFY FENDER PANEL FOR
FENDER ELEMENT (TYP)
SEE DETAIL

¢ FENDER

CHAIN_ TENSIONER
TO BE ADDED (TYP)

STEEL FRAMED FENDER
W/ UHMW FACING

————SUPPORT CHAIN (TYP)

MODIFY FENDER PANEL FOR
- FENDER ELEMENT (TYP)
SEE DETAIL

C FENDER

CONCRETE DOLPHIN /

CHEMICAL CONCRETE ANCHOR BOLT
AS REQUIRED FOR FENDER ELEMENT

WITH 12" MINIMUM EMBEDMENT (TYP) MW EL 0.0°

SECTION @ FENDER CENTERLINE

EEL BACK PLATE TO BE REMOVED AS

ST
REQUIRED AND REPLACED FOR MODIFICATIONS

ELEVATION

NOTE:

ANY DAMAGED COATING EITHER EXISTING OR DUI

E
TO WELDING OR HANDLING SHALL BE RECOATED

ACCORDING TO PROJECT SPECIFICATIONS.

UHMW FACING MATERIAL SHALL BE REMOVED
BEFORE WELDING ON ADJACENT STEEL.

SEE SHEET X-05 FOR DOLPHIN REINFORCING.
EXISTING CHAINS AND CONNECTORS SHALL BE

REUSED UNLESS DAMAGED OR CORRODED. THE
ENGINEER SHALL DETERMINE IF REPLACEMENT IS
REQUIRED.

TYP FOR
REPLACING PLATE
GRIND WELD SMOOTH

NEW SEx18.4 STEEL BEAM (TYP)

COPE WHERE REQUIRED NEW S8x18.4 STEEL BEAM

2-3"
8
(TYP)
T
£l %
3/4" PLATE \Q

HEAD DOLPHIN FENDER ATTACHMENT
SCALE: 3/8"=

0"

SECTION
/ 1 \ MODIFICATION DETAIL
Roslog/ sewe r=1-o"
FENDER CLEAT
PLAN
PANEL FRAMING \
CLEAT (TYP)
SEE DETALL
(3
e[/
EL +165
—— LADDER AND
SUPPORT FRAMING
ﬁ] L 4125
ﬁ] EL 485
FENDER ELEMENT UHMW FACING °
ﬁ] EL +60°
11/4% BAR
ROUND
STAINLESS STEEL EDGES (TYP)
TUD, .
RUT 4 REQUIRED. 57 s Bag (11P)
FOR FENDER (TYP) T
ELEVATION 1/2" PLATE
HEAD DOLPHIN FENDER CLEAT ATTACHMENT 3 FENDER CLEAT DETAIL

/ 2\  MOUNTING PLATE DETAIL

o

\oolog)  scae: 1 172

\oofog/ scae: 1 1/27=1-0"

Fox: (508) 359-2751

Phone: (508) 359-8945
E-mail: mail@childseng.com

CHILDS ENGINEERING CORPORATION
BOX 333 MEDFIELD, MASSACHUSETTS 02052 U.SA.
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¢ OF DOLPHIN FACE
AND FENDER PANEL

2-0" | 20

gntia

- — |5 G OF DOLPHIN FACE
AND FENDER PANEL

_— —|—L @ OF NEW FENDER (TYF)

PLAN-SIDE DOLPHINS
EL +25

PLAN—TURNING DOLPHINS

12°Hx24"Wx3 /4"
MOUNTING PLATE (TYP)
25' SLOPE OF FENDER PANEL
FENDER PIPE EXTENSION AS
SPECIFIED BY MANUFACTURER (TYP)

o

! 1'-9 5/16" SIDE DOLPHIN #1

¢ FENDER ——| 2'-0 5/16" SIDE DOLPHIN #2
)—d\ 18 3/4" TURNING DOLPHIN

MODIFY FENDER PANEL FOR
FENDER ELEMENT (TYP)

EL +18.0°

3/8" STIFFENER PLATE

CONE FENDER (TYP) 12%24"x3/4”

SEE DETAL
@ C OF FENDER —\ MOUNTING PLATE NOT SHOWN FOR CLARITY

2-07

-——-——r—f--1-¢ OF DOLPHIN FACE
AND FENDER PANEL

o

R% CHAIN TENSIONER TO
BE ADDED (TYP)

STEEL FRAMED FENDER
W/ UHMW FACING

/SUPPORT CHAIN (TYP)

'~10 5/8” SIDE DOLPHIN #1
1 5/8” SIDE DOLPHIN #2
8 1/4" TURNING DOLPHIN

17

€ FENDER

2'-0"

EL +30°

CONCRETE DOLPHIN -/

EXISTING W8

3/8" STIFFENER PLATE
@ ¢ OF FENDER

\ NEW S8x18.4 STEEL BEAM

STEEL PLATE TO BE
REMOVED AS REQUIRED

NNy ii e

12°424"%3 /4
MOUNTING PLATE

REPLACING PLATE
GRIND WELD SMOOTH

CHEMICAL CONCRETE ANCHOR BOLT
AS REQUIRED FOR FENDER ELEMENT
WITH 12" MINIMUM EMBEDMENT (TYP)

STEEL PLATE TO BE REMOVED AS REQUIRED
MW EL 0.0° FOR MODIFICATIONS AND REPLACED  (TYP)
SECTION @ FENDER CENTERLINE

SIDE AND TURNING DOLPHIN FENDER ATTACHMENT
SCALE: 3/8°=1"-0"

NOTE:

0

ANY DAMAGED COATING EITHER EXISTING OR DUE
TO WELDING OR HANDLING SHALL BE RECOATED
ACCORDING TO PROJECT SPECIFICATIONS.

UHMW FACING MATERIAL SHALL BE REMOVED
BEFORE WELDING ON ADJACENT STEEL.

SEE SHEET X—05 FOR DOLPHIN REINFORCING.

»

EXISTNG CHAINS AND CONNECTORS SHALL BE
REUSED UNLESS DAMAGED OR CORRODED. THE
ENGINEER SHALL DETERMINE IF REPLACEMENT IS
REQUIRED.

NEW S8x18.4 STEEL BEAM (TYP)
COPE WHERE REQUIRED

ELEVATION SECTION
1 MODIFICATION DETAIL

\ofro)  seae: 0"

Fox: (508) 358-2751

E-mall: mall@chiidaang.com

Phons: (508) 359-8845
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SoUTH

20-3"+

13-3"%

TOP OF CONCRETE
PIER EL. +15.0'+

SHEET PILE COFFERDAM
WITH CONCRETE FILL

6'+x1'+ SPALLED CONCRETE WITH VOID
AND EXPOSED REINFORCING STEEL ON
TOP OF FOOTING TO BE REPAIRED

SEE DETAIL
\ufre/

1/8" WIDE x 3+ LONG
CRACKS IN CONCRETE AT EL.
+13.0'+ TO BE REPAIRED.
DETAIL

CONCRETE PIER

1/2" THICK STEEL PLATE

TRANSFER BRIDGE /
P

PLAN
16717+
12+ 18"

n O e}— ANCHOR BOLT, NUT AND WASHER
} (TYP) (SOME BOLTS ARE MISSING)
|

ACCESS LADDER

EL. +9.0"
CONSTRUCTION JOINT

[~ 1/2" THICK STEEL PLATE TO
BE REMOVED AND REPLACED.
SEE DETAIL

2-5'%

I— 24°x12"+ AREA OF SPALLED CONCRETE
WITH EXPOSED REINFORCING STEEL TO EL +9.0
BE_REPAIRED. CONSTRUCTION JOINT
SEE DEAL 5\ —
49+ SQ. FT. AREA OF SPALLED
‘CONCRETE T0 BE_REPARED
35 SQ. FTAREA OF SPALLED SEE DETAL
CONCRETE TO BE REPARED /2
SEE DEAL 5\
ol 4'xa:/m oF
'x74 AREA OF SPALLED CONCRETE W/FALED CONCRETE
N AL CONCRETE PATCH AND_EXPOSED REINFORCING
PATCH A € RENFORCING STEEL TO BE_REPARED-
SEE DETAL : (3
&

NORTH

203"+

2 CRACKS WITH POSSIBLE
CONCRETE DELAMINATION @ EL.
+B+ TO 9'+ TO BE_REPAIRED.

SEE DETAIL

GBASE
UMY

TOP OF CONCRETE
PIER EL. +15.0'+

SHEET PILE COFFERDAM
WITH CONCRETE FILL

CONCRETE PIER

1/2" THICK STEEL PLATE

TRANSFER BRIDGE —

PLAN
16-1"%
18"+ 12°¢
ANCHOR BOLT, NUT AND WASHER
(TYP) (SOME BOLTS ARE MISSING) T

1/2" THICK STEEL PLATE TO
BE REMOVED AND REPLACED. . .
SEE DETAIL —|

NEEEY 26"t

AREA OF SPALLED CONCRETE

Fox: (508) 358-2751

mall@chiidsang.com

i
k3

CHILDS ENGINEERING CORPORATION
BOX 333 MEDFIELD, MASSACHUSETTS 02052 U.S.A.

=

2'4x8'+ AREA OF SPALLED
'CONCRETE.

NOTE:

203"+

ELEVATION

NORTH FACE - SOUTH PIER HOIST TOWER FOUNDATION

SCALE: 3/ o

»

5 |

REMOVED BY HIGH PRESSURE WATER

EXISTING MARINE GROWTH TO BE
AND/OR MECHANICAL MEANS.

203"

AMOUNT OF CONCRETE TO BE REPAIRED
BE REVISED AFTER REMOVAL OF
STEEL PLATES AND MARINE GROWTH.

ELEVATION

SOUTH FACE - NORTH PIER HOIST TOWER FOUNDATION
SCALE: 3/8" .

Decriion

09/20/10
221610-%-11
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MAINE DEPARTMENT

MAINE STATE FERRY SERVICE
OF

BASS HARBOR TERMINAL
TOWER FOUNDATION CONDITIONS
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EXPOSED REINFORCING STEEL SHALL BE CLEANED AND
COATED WITH ZINC—RICH PRIMER. IF EXISTING BAR IS

ADJACENT TO THE EXISTING. REMOVE CONCRETE TO FULL

EXISTING SPALLED SURFACE SIZE REBAR AND ATTACH BY DOWELING INTO CONCRETE
OR WELDING TO EXISTING BAR. NEW REBAR TO BE

REMOVE DETERIORATED CONCRETE |

TACK T0 oD CONCRETE COATED WITH ZINC—RICH PRIMER.

Fox: (508) 358-2751

EXISTING SPALLED SURFACE

I
1
A

BOX 333 MEDFIELD, MASSACHUSETTS 02052 U.S.A.

Phons: (508) 359-8845
E-mall: mall@chiidaang.com
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DEPTH OF I e Al RS 7
CRACKS UNKNOWN - ngm%ﬁ%f AR
EPOXY MORTAR DAM - Vr Mé&éf.ﬁ%@ﬁ{ﬂ%g)ﬁﬂﬂ AR
A s &4@.&{%%/%?[/ CONCRETE REPAIR QUANTITIES: n
NS VAR AR e —
- < G R e A \
vdint CONCRETE SPALL REPAR TYFE 1
doe 5 (WF T0 3 DEER) LIMIT OF REPAR (WDTH & LENGTH VARY)
INJECTION PORT (PLASTIC) H @ v ELEVATION OF SURFACE
« CONGRETE SPALL REPAR TYPE 1 SUBMERGED:
= a0 REMOVE DETERIORATED CONCRETE LIMIT OF REPAIR (WIDTH & LENGTH VARY) 32 SQ.FT. (UP TO 3" DEEP) -
P : BACK TO SOUND CONCRETE 2
% a0 e ELEVATION OF SURFACE CONCRETE SPALL REPAR TYPE 2: a9 4 a ”
S " a
EXISTING CONCRETE SURFACE —_ . 94 SOFT. (UP TO 12" DEEP) ] N <
= - CONCRETE SPALL REPAR TYPE 2 SUBMERGED: 4 3 MINIMUM
20 SQ.FT. (UP TO 12" DEEP) T T [ CoveRrace
INJECTED EPOXY — CRACK SHALL BE FILLED EXISTING CRACK CLEANED OF ALL CONCRETE CRACK REPAIR
WITH EPOXY RESIN FULL DEPTH UNTIL RESIN LOOSE CONCRETE AND MARINE GROWTH 26 LINFT
CAN BE SEEN THROUGH ADJACENT PORTS
R NoTE: T
CHIP OUT EXISTING CONCRETE 3/47 SAW CUT AROUND
M 1. EXTENT OF CONCRETE REPAR MAY BE TO EXPOSE REINFORCING STEEL FAW Jes
(1) CONCRETE CRACK REPAIR © e LA e
2/ o o 1/4" SAW CUT AROUND NEW NON-SHRINK GROUT PATCH = §
L7 REPARED AREA EXISTING SPALLED AREA 2. AREAS OF SPALLED CONCRETE ALWAYS EXPOSED EXISTING REINFORCING STEEL EXISTING SPALLED AREA
SUBMERGED SHALL BE CLEANED OF i
MARINE_GROWTH AND DETERIORATED
SECTION A-A CONCRETE_AND PATCHED WITH SECTION A-A
UNDERWATER GROUT.
(2 \ CONCRETE SPALL REPAIR - TYPE 1 (3 \ CONCRETE SPALL REPAIR - TYPE 2
2] seae s=1— 2] seae: = g
H
i

ANCHOR BOLT, NUT
AND WASHER (TYP)

TOP OF CONCRETE ] ‘* L
PIER EL. +15.0't

NEW 1/2" THICK STEEL PLATE . . H
TO REPLACE EXISTING ——
27 (ve)

|~ NEW
ANCHOR

EL +9.0'+
CONSTRUCTION JOINT

EXISTING BOLTS MAY BE REUSED eF
IF NOT CORRODED. IF NEW o2
BOLTS ARE REQUIRED LOCATION 1o
TO BE ADJUSTED BY 4"+ ALONG g3
DGE OF PLATE 52
=
. o =
o T =
Sl x N
glEel %
SlEgEd
B R L
i R
. . slra| &
glie| @
o ‘ B —s
. [ L
EL 0.0 i A H
o o
g8 2
Zz
‘ - g=3 33,
203"+ 78 5;5(
xEE M3
NOTE: 3 =L
ELEVATION : pEE x36
SQUTH FACE ON NORTH FIER SHOWN, wos B
NORTH FACE ON SOUTH PIER SIMILAR. 2P <
NELE
z ar
[ 4 \ HOIST TOWER FOUNDATION STEEL PLATE REPAIR ES 2
&
tliz)  seae: 378
Sheet
refzrence
¥
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48"
CLEAR

|
WALKWAY
‘ Ve HANDRAIL

2°x8" WALKWAY DECKING —

#%107 STRINGER (TYP) —

EL +18.0°
(2) 8"10" SPUT PILE CAP @
o
v
o,
38" CROSS BRACING /N7 -
WITH 17 BOLTS —

MHW +11.3"

10°x10" WALE (TYP)

MLW 0.0°

EL -30°

SECTION

=
HANDRAIL POST (TYP) g
=]

SPACED EVENLY
WA
- 4’x10x18' LONG
TIMBER WAVE FENCE ———————|
\\ K2
P2

-0

& ow) | |-

ELEVATION

EXISTING WAVE FENCE/WALKWAY DETAILS
y

SCALE: 1/4"=

4710 TIMBER

" WAVE FENCE \

12°x12" WALE

FENCE CONNECTION

1”8 GALVANIZED
THROUGH BOLT W/NUTS

AND DOCK WASHERS,
COUNTERSUNK AT EACH PILE

12°x12" WALE

WALE CONNECTION

[ 1 \ WAVE FENCE CONNECTIONS

\7/5"11 GALVANIZED
THROUGH BOLT W/NUTS

AND DOCK WASHERS (TYP)

\13 13)  scaE: 3/4"=1"-0"

5/16" DIA. HOLE FOR ATTACHMENT
(EACH

1/4" PLATE (TVP).

(4) REQUIRED
(SEE DETAIL)

TP
ASSEMBLY

[ 2 \ TIMBER PILE POINT

8" MINIMUM END DISTANCE _,
FOR BRACING (TYP)

TIMBER PILE (TYP)

[ 410" DIAGONAL

BRACING (TYP)

EL +2.0'%

% 4"x10" CROSS BRACING

5-0" CLEAR ‘
ALUMINUM_ WALKWAY
W (SUPPORTED BY CONCRETE DOLPHINS)
ki SEE DETAL
’ .
(2) 612" PILE "\ e+

CAP BOTH SIDES

4'x10" TIMBER
WALE (TYP)

EL 4110

EL +13.0'

(2) 612" SPLIT
PILE CAP

+15.0"

12°x12" TIMBER WALE (TYP)

— ——=

ONE SIDE ONLY (TYP)

PROPOSED SECTION

PROPOSED WAVE FENCE DETAILS

i

12"x12" TIMBER /
WALE

(TYP)

4’10 TIMBER PLANKS TO BE
PLACED ON BOTH SIDES OF
TIMBER WALE WITH 8 GAP
BETWEEN PLANKS (TYP.

—— 5
= _—

===

EL -3.0°

112" MINIMUM FOR 12%12"
AND 47x12" WALES

— = ——~ ——— —=—
Fa P

Tij

I

—_— b\_‘

8 GAP (TYP, “ L

NOTES: ")

1. ALL BOLTS ARE 1" GALVANIZED WITH NUTS AND DOCK
WASHERS, EXCEPT WHERE NOTED.

2. ALL TIMBER ASSOCIATED WITH WAVE FENCE SHALL BE 2.5
CCA TREATED

3. ALL TIMBER PILE SHALL BE DRIVEN TO A CAPACITY 16
TONS WITH A MINIMUM EMBEDMENT OF 20" UNLESS
REFUSAL IS ENCOUNTERED.

PROPOSED ELEVATION ‘

4. AL TIMBER PILES SHALL HAVE A PILE POINT SEE DETALL.

5. EXISTING TIMBER PILES MAY BE REUSED IF NOT DAMAGED,
CAN_BE DRIVEN TO THE REQUIRED CRITERIA AND APPROVED
BY THE ENGINEER. CONTRACTOR SHALL ASSUME 7 PILES
CAN BE REUSED FOR BIDDING PURPOSES.

SCALE: 3/ 3

SPIKE

PLATE)

10 7/16"

1/4" PLATE DETAIL

NOTE: DIMENSIONS SHOWN SIMILAR

\3lis)  seae a=1—0"

TO PILE POINT MANUFACTURED BY
ASSOCIATED PILE & FITTING.

CONTRACTOR SHALL FIELD VERIFY
REQUIRED LENGTH OF WALKWAY

ALUMINUM

WALKWAY

CONNECT GANGWAY AT ONE END
WITH 3/4" ANCHOR BOLT WITH
CHEMICAL ADHESIVE AND 6"
EMBEDMENT

4'x4" CONNECTION ANGLE

i [ WELDED TO GANGWAY FRAME
. [ < <. 2"WFULL WIDTH1/2"THK
Vs 1l W WEAR STRIP ATTACHED
v N "—" < 47770 WALKWAY W/ S.S. BOLTS
- 18" Mi N ON BOTH ENDS OF WALKWAY
CONCRETE . v, "B ) GONCRETE
DOLPHIN A [

TRANSITION FROM CONCRETE DOLPHIN TO CONCRETE DOLPHIN

[ 3 \ WALKWAY TRANSITION DETAILS

ol
EXTEND FENCE 2'-0"
BEYOND END BENTS (TYP)

3'-0" CLEAR

SECTION A-A

\1 3(13/  SCALE: 1/2=1"-0"

Fox: (508) 358-2751
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NO WORK IN THIS AREA
SHOWN FOR REFERENCE ONLY

N

8 )

EXISTING PAVED ACCESS ROA——————————————————

" DIA. LIQUD TIGHT, PVC_COATEL
ek e oot chpea

EXISTING TRANSFER BRIDGE

16" X 18" CAST METAL
SPLICE BOX EXISTING OPENNG
IN GUARD RALL

EXSTING 120/2400
LIGHTING PANEL.

& SHORE POJER RECEPTACLE

Mmu""“"mm""'""“'“““%"
"ﬁﬁi\m“\\\\\\‘|w

N e

WAVE FENCE EXISTING CONCRETE
SIDE DOLPHIN No.2 WAVE FENCE

EXISTING CONCRETE SIDE
DOLPHIN No.1

EXISTING BASS HARBOR TERMINAL - ELECTRICAL DEMOLITON PLAN

FVERE DUTY, SUNLIGHT RESISTANT
ROBaER JAOKETED, FIeNaE
CABLE FOR MAXMOM BRIDGE
TRAVEL

2" DA LIQUID TIGHT, PVC COATED.
FLEXIBLE METAL CONDUIT (TYPICAL)

POSIION JLNCION BOXES S0 THsT

EXTRENE BRIDGE POSITION:

T
TIDES THE FLEXIBLE CABLE wu Nor
BE MMERSED IN SALT WATEF

HINGE BEARING ero
POINT OF

EXSTING
CONCRETE.
PAD

\BE A MININUM OF
EXE

ISTNG
GONCRETE PAD

EXISTING SHORE POWEF

R
TRANSFORMER FRIMARY DISCONNECT DSconNEeT

BUSTING 45 KVA
ENCAPSULATED TRANSFORMER

DEMOLITION NOTES:

A\ Reuo suneTon aox Ao NG, SEAL uouNTHG

HOLES N CONCRETE DOLPHIN WITH WEATHERPROOF
SEALING CONPOUND.

A oo cowur o wane
A oo o poie. saice ror msTawTaN As

SHOWN ON SHEET E-3.

Fox. (308) 359-2751

MASSAGHUSETTS 02052 USA

Phons: (508) 359-8945
mai@childsang.com

CHILDS ENGINEERING CORPORATION
B0X 333 MEDRELD,

EQUIPVENT ENCLOSURES SHALL
6.

Tt

EXSTING SHORE POVER
RMER SECONDARY

ot

BASS—E1

RFS

e

BMC

T

T

MAINE STATE FERRY SERVICE
MAINE DEPARTMENT
oF
BASS HARBOR TERMINAL
ELECTRICAL
DEMOLITION PLAN




o

LASS FARBOR

STEEL GUARD RAIL WOOD FOST & X 8"

2 OONDU\Ts/ \TWCI 2-HOLE PIPE CLAMPS

CONDUIT ATTACHMENT DETAIL
NOT TO SCALE

(TYPICAL)
/ \
25 WOOD POSTS 6°X8” @ & 0.C.
STONE SLOPE
S TO OPENING AT BRIDGE CONTROLLER
I-BEAM GUARD RAIL SUPPORT
CAST METAL, WATER PROOF
JUNCTION BOX WITH THREADED HUBS
1-1/4" PVC COATED RMC
L1 START OF
GALVANIZED STEEL
CONTINUE TO ———————| GUARD RAIL
AUTOMATIC (EXISTING)
TRANSFEV [ ——
SWITCH

2" PVC COATED RMC TWO SLIP_FITTINGS FOR

/ FROST MOVEMENT
Va GRADE

2" PVC COATED RMC /2" SCHEDULE 40 PVC

T 3
"
AT

\1 1-1/4" SCHEDULE 40 PVC
PVC/RMC TRANSITION COUPLING
1-1/4" PVC COATED RMC

1B
GUARD RAIL
SUPPORT

BELOW GRADE TO ABOVE GRADE TRANSISTION DETAIL
TOT 10 SCALE

CONSTRUCTION NOTES

SEE GENSET CONCRETE MOUNTING PAD DETAIL. SEE SHEET
E-3,

PROVIDE ONE 1-1/2" SCHEDULE 40 PVC CONDUIT
(CONTROLS) AND ONE 2” SCHEDULE 40 PVC CONDUIT
(POWER) AT LEAST 24" BELOW FINISHED GRADE.

PROVIDE A SCHEDULE 40 PVC TO RMC COUPLING IN_EACH
CONDUIT BELOW GRADE BEFORE CONDUITS RISE TO BREAK
GROUND.

PROVIDE SLIP FITTINGS IN RMC TO ALLOW FOR FROST
MOVEMENT.

ATTACH CONDUITS TO BACK SIDE OF POSTS SUPPORTING THE
GUARD RAIL. SEE SUPPORT DETALS. SUPPORT CONDUIT AT
EVERY GUARD RAIL POST.

SEE BELOW GRADE TO ABOVE GRADE TRANSITION DETAIL.
CONTINUE TO AUTOMATIC TRANSFER SWITCH.

PROVIDE KOHLER ENGINE GENERATOR # SOREOZJC, 480/277V,
3—PHASE, 4—WIRE, 50 KW, WITH # 4P8 ALTERNATOR AND #
3000 VOLTAGE REGULATOR. PROVIDE SUB BASE DIESEL FUEL
TANK WITH CAPACITY FOR 36-HOUR FULL LOAD OPERATION.
PROVIDE REMOTE ANNUNCIATOR. PROVIDE WEATHERPROOF,
SOUND ATTENUATED ENCLOSURE ~WITH A MAXIMUM NOISE
LEVEL OF 62dBu AT 23 FEET FROM THE ENCLOSURE.
PROVIDE A 5-YEAR COMPREHENSIVE WARRANTY. PROVIDE
REMOTE AND LOCAL EMERGENCY STOP CONTROL. PROVIDE
BLOCK HEATER. PROVIDE BATTERY CHARGER IN GENSET
ENCLOSURE. PROVIDE LOCAL GENSET START CONTROL AT
GENSET AS WELL AS AUTOMATIC/MANUAL START ATS.

[5] PROVIDE SYSTEM BONDING JUMPER BETWEEN GENERATOR
NEUTRAL AND FRAME AND GROUNDING ELECTRODE
CONDUCTOR. CONNECT GENERATOR SO AS TO BE A

SEPARATELY DERIVED SYSTEM.

HARBOR TERMINAL ELECTRICAL SITE PLAN
1= 20"

GRAPHIC SCALE

( IN FEET )
1inen = 20 f

Fox. (308) 359-2751

Phons: (508) 359-8945
E-mai: moi@childsang.com
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o STNG F.
SERVICE DROP EXISTING MAIN 2an
——— 150 AMP, 4-POLE, 480/277V FROM BHE DISCONNECT PER
2 BOLT-ON RATED AUTOMATIC TRANSFER SWITCH UTILITY POLE CIRCUIT BREAKER #1 Lo
-~ IN 316 STAINLESS STEEL, WATER (480/277V, 3-PHASE) 88
B CuPs s TVO CoNDUTS BroF SoLeSoRe L Geoszr. ) 82
~ SUPPORT ] ]
POST a ofe
/ OF
GUARD RALL (o o2t
—_ le
3
A . 0 - 9%,
NOTE 1 AR
— Ml
- 1 EXISTING NOTE 2 CERE
B 5 POWER o BRIOGE EXISTING_POWER Zdg:
] g8z
METER CoNTROL T0 LGHTING oE" 8
& 1I 3 GENERATOR TRANSFORMER zdg
ELECTRICAL CONTROLS, BLOCK W=
GONDUITS HEATER AND BATTERY w8
& 7 1] 7 3 CHARGER G02P QX
[5 ) 238
I
\ m O \ H
NOTE 1 REUOVE EXSTING CONDUCTORS, FROM THE LOAD SIDE OF 150 AUE AN
BREAKER #1. PROVIDE NEW CONDUCTORS FROM TO SHORE POWER
z BT T 1010, S5 OF THE VN, OSCOWECT GIRGUT SREAKER. $1 10 THE TRANSFORME
FRAMING NORMAL TERMINALS OF THE AUTOMATIC TRANSFER SWITCH,
CHANNEL. GRADE EXISTNG MAIN
/ NOTE 2: PROVDE NEW CONDUCTORS FRON THE LOAD TERMINALS OF THE EXISTING DISCONNECT
—_— L AUTOMATIC TRANSFER SWTCH AND CONNEGT. THEM T0 THE CONDUCTORS GRIDGE CIRCUT BREAKER 42
GHAT WEke RREVOUSLY CONNECTED T0 THE LOAD TERMINALS OF THE CONTROL ENCLOSURE
150A3P MAIN DISCONNECT CIRCUIT BREAKER #1
CONDUIT_SUPPORT AT GUARD RAIL — |-BEAM POST
o To SALE MODIFICATION TO EXISTING POWER DISTRIBUTION SYSTEM

NOT 10 SCALE

EXISTING PAVED ACCESS ROAD:

o,

EXISTING TRANSFER BRIDGE EXISTING OPENNG i
Gl

‘ . IN GUARD RALL
* EXISTING NEW
GUARD RAL. CONCRETE CONCRETE
PAD FAD

EXSTING 10 REVAN e

REPLACE 1* AID 2" cONBUTS

Xi
0 REMAN-|

lo. FASTEN CONDUIT TO STARTIN THESE TWO
NEW TIMBER WALKWAY SIDE DOLPHIN No.2 UNDERSIDE OF WALKWAY. Ex\srws usr MUAL BOXES
W/ WAVE FENCE (TYP) ! BRIDGE METER 5
FASTEN CoNDUIT TO FASTEN CONDUIT TO GonTRoL a0y H
UNDERSIGE OF WALKWAY RS Ee & W war d9 % o/ BRIDGE. FOUNDATION ey H
astﬁe NEW/RELOCATED
UcH poLE

/SHGRE PUWER

RECEPTACLE SEE EMERGENCY POWER EQUIPMENT AND CONNECTION DETAIL ON SHEET E-2.

HEAD DOLPHIN #2

CONSTRUCTION NOTES:

NEW/RELOGATED [ PROVIDE FLEXIBLE CONDUI TRANSITION BETWEEN
LIGHT POLE MOVABLE AND_ STATIONARY STRUCTURES AS SHOWN IN
FLEXBLE ELECTRICAL JOINT DETAL ~ SEE SHEET E-4.

WAVE FENCE
NEW/RELOCATED
LGHT POLE.

SECONDARY NEW GFCI TYPE DUPLEX SIDE DOLPHIN No.1

TURNING DOLPHIN No.2

AR~ RECEPTLE a0k 26 A —
WAVE FENCE 5
BASS HARBOR TERMINAL PROPOSED ELECTRICAL LAYOUT
ScaLE: 3/32° = 1'=0"
e PR - i} et CONCRETE
Lo 3|~ MounTiNG
- 1 o
b GENSET pn
BOND OUT
NEW/RELOGATED ~ tocaTon
oBSTRUCTION NEW/RELOGATED LIGHT POLE. LIGHT FOLE TO FOR CONDUITS i | g
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BURNER PIPING DETAIL

UNIT# | [DOWN FLOW FURNACE,
| 771 8 DISCHARGE PLENUM
(P COATED) TO TWO (2) 12%
SUPPLY RUMS UNDER SLAB,

oucT

BURNER EMERG.
SWITCH.

| &' FLEX IN ATTIC

TO 1 7218 RETURN
PLENUM.

e
e 2% OIL ILL, I - }/2" VENT

FLEL OlL
STORAGE TANK, 275 GAL.
CAPACITY, B0MA4'G0,
12 F.0.5, UNDER. SLAB
TO BURNER.

AL JCT-
WORK, SHALL BE M/C
COATED,

HEATING & VENTILATING PLAN

SYMBOLS LEGEND

HENEINK

MO0

»@rgj

300

SUPPLY DUCT ( UF )
RETURN DUCT (UP )
SUPPLY DUCT ( DN )
RETURN DUCT (DN )

FIRE DAMPER. { TYPE "B")
MANUAL VOLUME DAMPER
MOTOR OPERATED DAMPER

ELBOW W/ TURNING VANES

THERMOSTATS

OUTLET TYPE
CFM

FAN SCHEDULE

SCALE: 1/4%= |-OF

AIR DEVICES

SYMBOL| LOCATION | MOD.NO. | CFM | NOISE | T.5.F | RPM ELEC. REMARKS
X TOILET Fig 140 | 3.1 0375 | 1640 |1 5-11-Goriz CEILING MOUNTED
Pr2 | HCTOWET Fad 140 | 3. 0.375 | 1640 | 115¥-1F-60rZ CELING MOUNTED

FLOOR REGISTERS SHALL BE HART ¢ COOLEY
#531 WITH O.B. DAMPER.

RETURN GRILLES SHALL BE HART ¢ COOLEY
#AGS0.

£-26,FLODR. PLAN CHANGE

5-97 , CHANGED EF- 142 TO THRU RDOF ,
TEXT CHANGES.

8-28 , FLOOR PLAN CHANGE AS PER
ARCHITECTS DRAWINGS.

1-87,FUEL OIL TANK, RELOCATED

33

3

DATADETAIL SCHEDULE # LEGEND

JWB | wmPs | FLOCR PLAN / HEATING ¢ VENTILATING

TREMONT
FERRY TERMINAL

SHLT

M-1




PLUMBING SYMBOLS LEGEND

S0IL OR, WASTE ABOVE FLOOR
S0IL OR, WASTE BELOW FLOOR
ROOF DRAIN ABOVE FLOOR
ROOF DRAIN BELOW FLOOR
VENT ABOVE FLOOR

VENT BELOW FLOOR

COLD WATER

HOT WATER

HOT WATER RECIRCULATION

—T———-——— TEMPERED HOT WATER

—— T, TEMPERED HOT WATER RECIRCULATION
e GATE VALVE

—l CHECK VALVE

—=l——  GLOBE VALVE
—
—_—————

BACKWATER VALVE
GAS PIPING
AIR PIPING HYDROPNEUMATIC TANK
e |
e B 2 e PIPING SCHEVATIC :
U~ ANTI-SIPHON TRAP
FD  FLOOR DRAIN
RD  ROOF DRAIN

SPRINKLER

|
|-
PLUMBING FIXTURE SCHEDULE

THE FOLLOWING NUMBERS ARE BASED ON AMERICAN STANDARD - U.R.

AND KOHLER ARE ACCEPTABLE. \ o3
| \.
P-1, WATER CLOSET : AMERICAN STANDARD 2164 |.5 12" ROUGH ELONGATED WITH - § ]
BEMIS |1 500D SEAT AND CS40 | DL SUPPLY. | FORCH -3
* 3' WASTE , 2' VENT , 1/2* COLD WATER * =
F —{T — 3= — —T — ———— e
P-IH , HANDICAPPED WATER CLOSET : AMERICAN STANDARD 2 108.408 1.5 17" HIGH , LS Esg
1 2* ROUGH ELONGATED WITH BEMIS | 500D SEAT AND CS401DL gg
SUPPLY. g
* 3" WASTE , 2° VENT, /2" COLD WATER * FLOOR PLAN / PLUMBING iel o
P-2, WALL HUNG LAVATORY : AMERICAN STANDARD 0355.012 20x 18 WALL HUNG g : ﬁ £
LAVATORY WITH 2385.449 FAUCET , |-1/2x1-1/4 |7 GAUGE CHROME "P* TRAP HERI A
AND CS400A SUPPLIES. — L
* |-1/2" WASTE , |-1/2" VENT , /2 HOT ¢ COLD WATER *
P-2H, WALL HUNG HANDICAPPED LAVATORY : AMERICAN STANDARD 0355.01 2 3
20x1 8 WALL HUNG LAVATORY WITH 2385.478 FAUCET , |-1/2x1-1/4 |7 GAUGE e
*P* TRAP AND CS400A SUPPLIES AND TRUBRO INSULATING KIT. =
* |-1/2* WASTE , 1-1/2* VENT , 1/2" HOT & COLD WATER * %3
P-3, WATER HEATER : RHEEM MODEL #EGSP- | 0 COMMERCIAL WATER HEATER , 10 Sk
GALLON CAPACITY , 2000 WATT COIL , 240V-1PH-GOHZ. | 6" RND x 24" HIGH. I'g 3
FLOOR CLEAN OUTS : ADJUSTABLE , CAST IRON BODY W/ GAS TIGHT PLUG AND ROUND e

SCORIATED TOP. ZURN ZN 1400 OR EQUAL BY JOSAM , SMITH OR WADE.
FLOOR. DRAINS : 5* DIAMETER ZURN 2ZN4 | 5 OR EQUAL BY JOSAM , SMITH OR WADE. 9

FREEZE-PROOF SILL COCKS : ANTI-SYPHON , NON FREEZE WITH BACKFLOW PREVENTOR ,
BRONZE BODY , STAINLESS STEEL FACE AND LOOSE KEY.ZURN Z-1310 OR EQUAL BY
JOSAM , SMITH OR WADE.

P-1
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