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Water kept outside protects

stability, equipment and time.

Sound boundaries and disciplined closure

limit one leak becoming a whole-yacht casualty.
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What watertight integrity is designed to do

Watertight integrity limits water entry and prevents flooding from spreading. It depends on structure,
closures, seals, penetrations, drainage and the crew keeping the correct openings secured for the
conditions.

Identify the hull, deck, bulkheads, openings, penetrations and closure systems that form watertight boundaries.

Distinguish watertight, weathertight and splash-resistant arrangements.

Recognise damaged seals, corroded frames, distorted structures, blocked drains and unsecured openings.

Understand downflooding, progressive flooding and free-surface consequences.

Plan inspection, closure discipline and temporary damage control before offshore use.

CORE PRINCIPLE

A yacht remains safer when water is kept outside and, if it enters, confined to the smallest practical
volume. Pumping cannot replace sound boundaries.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 2
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Keeping water outside and limiting the
volume affected

Watertight integrity is a property of the complete boundary. A strong door cannot compensate for a failed
cable gland, open vent or corroded frame beside it.

EXTERNAL SEA INTERNAL SUBDIVISION PUMP / RESPONSE
Wave, heel, trim or Hull, deck, door, Bulkheads and closures Controls residual water
structural damage hatch or window limit progression after containment

Prevention, containment and dewatering form separate layers of damage control.

Term Meaning Owner focus

Watertight Designed to prevent water passing through under a specified Boundary strength, gasket compression, dogs and
pressure head. penetration integrity.

Weathertight Designed to prevent water entering in expected sea and weather Door/hatch orientation, coamings, drains and closure
exposure from outside. during adverse conditions.

Downflooding point Opening through which external water can enter internal spaces as  Height, ability to close and effect on stability
heel, trim or waves increase. assumptions.

Subdivision Internal boundaries limit the volume affected by one breach. Doors, penetrations, valves and passages must preserve

the intended boundary.

Progressive flooding Water moves from the first damaged space into adjacent Close openings, monitor both sides and control hidden
compartments. routes.

Reserve buoyancy Enclosed volume above the waterline supports the yacht after Do not compromise with open hatches, garage doors or
damage or heavy weather. unsealed penetrations.

Follow the path around the complete opening or compartment. Every hinge, frame, seal, fastener, cable
and drain is part of the system.

BOUNDARY THINKING

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 3
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The foundation of watertight integrity

Closures and seals rely on the surrounding structure remaining sound and correctly aligned. Corrosion,
impact or deflection can create leaks even when the gasket looks serviceable.

STRUCTURE CLOSURE SEAL LINE
Hull, deck and Transfers load around Door, hatch or plate Gasket compression
bulkhead carry load the aperture resists pressure blocks water path

Area Common concern Owner focus

Hull plating / laminate Impact damage, corrosion, delamination, cracking, poor repair ~ Survey history, internal access and evidence around
or local thinning. high-load fittings and previous damage.

Deck and superstructure Cracks, failed bedding, corroded joints or water paths around  Leaks after heavy rain/sea, moisture damage and repair
fittings. quality.

Welds / structural joints Fatigue, corrosion, distortion or incomplete repair beside Look for staining, coating cracks, repeated repairs and
openings. alignment changes.

Bulkhead attachment Detached tabbing, cracked weld, penetrations or furniture Continuity from hull to deck and no undocumented
hiding the boundary. cut-outs.

Collision / forepeak boundary Anchor gear, chain, drains or later equipment compromise the  Inspect from both sides and preserve access to close or
space. plug penetrations.

Stern / garage boundary Large doors, hydraulic rams, drains and seals face dynamic Alignment, locking, alarms and closure limits before
water pressure. operating offshore.

A closure that suddenly needs more force, catches one corner or shows uneven seal marks may indicate
hinge, frame or structural movement.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 4
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Seals, dogs, frames and operating

discipline

A closure is only dependable when the frame is sound, the gasket is continuous and every locking point
applies suitable compression. Ease of routine operation is part of readiness.

FRAME / COAMING

Sound, clean and

correctly aligned

Hinges and pins

Dogs / latches

Gasket / seal

Coaming / sill

Hydraulic / powered closure

Open/closed alarm

DOGS / LOCKS

Continuous elastic

sealing surface

Even compression and

positive engagement

INDICATION

Crew can verify truly

closed and secured

Wear, corrosion or distortion prevents even closure.
Uneven adjustment, seized thread, damaged wedge or
incomplete engagement.

Hardening, cuts, compression set, paint or contamination
creates a leak path.

Damage, corrosion, stored equipment or blocked drain lets
water bridge the boundary.

Loss of power, pressure, sensor or locking leaves the opening
unsecured.

Switch shows handle or actuator position rather than physical
sealing.

Failure mode Owner focus

Smooth operation, secure retention and no sag at the free
edge.

All dogs operate, indicators are clear and compression is
even.

Correct profile/material, clean contact and continuous
witness mark.

Clear height, clean seating surface and no hoses/cables
across it.

Manual closure, local indication, lock engagement and
emergency release.

Local confirmation and alarm testing with the closure
genuinely secured.

DO NOT ROUTE
SERVICES THROUGH
CLOSURES

A cable, hose or strap across a gasket can defeat the boundary and may prevent emergency closure.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice.
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Managing exposed openings above and
near the waterline

Glazing failures can admit large volumes of water and may be difficult to repair at sea. Replacement
material, bonding method and storm-cover provision should match the exposure and structure.

GLAZING

Material and thickness

resist impact/pressure

SEAL / GASKET

Transfers load into

structure the perimeter

Stops water around

STORM COVER

Provides temporary or

secondary protection

Area Common concern Owner focus

Glazing material

Frame and fasteners

Bedding / sealant

Opening portlight dogs

Deadlights / storm covers

Large bonded windows

Cracking, crazing, edge damage, delamination or unsuitable
replacement thickness.

Corrosion, loose fasteners, galvanic attack or frame distortion.

Age, UV, movement or poor preparation creates leakage.
Incomplete compression, worn hinge, missing safety catch or
damaged gasket.

Missing, inaccessible, wrong fasteners or cannot be fitted
from inside.

Adhesive degradation, unsupported edges or replacement
outside builder method.

Original specification, exposure category and replacement
records.

Internal/external inspection and no hidden water path
behind trim.

Staining, movement, previous patching and correct
rebedding procedure.

Operate every unit and confirm closure before exposed
passages.

Correct location, fast deployment and crew familiarity.

Specialist inspection, age/UV history and signs of
movement or water ingress.

Water staining around a window can indicate seal, frame or structural movement. Cosmetic resealing
may hide the real path.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 6
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Preserving subdivision after equipment
installation and refit

Every pipe, cable, duct and access panel passing through a watertight boundary must preserve the
intended strength and water resistance. Later modifications are a frequent weak point.

BULKHEAD

Structural boundary

contains water

Pipe penetration

Cable transit / gland

Ventilation duct

Shaft / mechanical penetration

Access panel / manhole

Later cut-out

Pipe, cable, duct

COLLAR / TRANSIT

Restores boundary

or shaft passes around service

SUPPORT INSPECTION

Prevents movement and Both sides remain

seal damage accessible

Potential weakness Owner focus

Missing collar, cracked weld/laminate, failed seal or pipe
movement.

Unused holes, mixed cables, failed compression or
sealant-only repair.

Open duct bypasses bulkhead unless fitted with an
appropriate closure or route.

Seal wear, alignment or structural movement creates leakage.

Wrong gasket, uneven bolts, damaged landing or panel not
restored after work.

Cable tray, pipe or furniture opening passes through the
intended boundary.

Boundary rating, support either side and no unapproved
enlargement.

Approved transit system, spare insert management and
inspection after rewiring.

Damper/closure location, remote operation and
interaction with fire boundaries.

Manufacturer service, leak trend and emergency
packing/closure where applicable.

Correct torque sequence, gasket and independent check
after closure.

Compare current installation with subdivision drawings
and refit records.

REVIEW AFTER EVERY
REFIT

New wiring, stabilisers, watermakers, air conditioning and entertainment systems can create hidden
routes through watertight boundaries.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice.
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Removing water without creating another
path inside

Drainage and ventilation openings are intentional breaches in the envelope. Their height, routing, closures
and freedom from blockage determine whether they protect or compromise the yacht.

WATER ON DECK DRAIN / SCUPPER DOWNFLOOD RISK
Rain, spray or green Cockpit, gutter or Carries water clear Nearby opening must
water arrives locker receives it without blockage remain protected

Feature Failure mode Owner focus

Deck scupper Blocked by leaves, ropes or stores; outlet submerged or Clear path, adequate capacity and no hose failure below
damaged. the waterline.

Cockpit / well drain Slow drainage allows free surface and downflooding through  Test with realistic water, inspect hoses and keep openings
doors. clear.

Ventilator / dorade Water trap fails, drain blocks or closure cannot be secured. Know which vents are weathertight, closable or must

remain open for machinery.

Engine-room air intake Green water enters or closure is unavailable during Height, spray separation, drains and remote closing
flooding/fire. procedure.

Anchor locker drain Mud blocks outlet and water progresses aft through Clean outlet, sound boundary and no stored items
penetrations. preventing inspection.

Overboard discharge / vent Back-siphoning, submerged outlet or failed non-return Loops, closures, hose condition and behaviour at
arrangement admits water. heel/trim.

A drain that passes a hose test at the berth may be inadequate when the cockpit receives a boarding sea
or the yacht is heavily heeled.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 8
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Maintaining even compression around the
complete perimeter

A seal works by continuous contact and suitable compression. Excessive force may hide structural or
alignment problems and can damage dogs, hinges and gasket material.

CLEAN LANDING

Smooth continuous

contact surface

Seal issue

Compression set

Cuts / missing section

Paint / corrosion on landing

Incorrect lubricant / cleaner

Uneven dog adjustment

Cold / age / UV effects

EVEN COMPRESSION

Correct section and

material uniform load

Dogs and hinges apply

WITNESS / TEST

Evidence confirms full

perimeter contact

Flat hard gasket no longer springs back or shows an uneven
witness line.

Visible damage, joint separation or leakage at corners.

Rough surface prevents continuous contact and damages
gasket.

Swelling, softening, cracking or dirt retention.

One area is over-compressed while another does not touch.

Seal stiffness or surface cracking changes with environment.

Evidence Owner focus

Replace with correct profile and adjust dogs only within
design limits.

Continuous seal and correctly bonded joints.

Repair the landing/frame, not only the seal.

Use manufacturer-approved care products.

Check alignment, hinge wear and closure geometry
before tightening harder.

Material suitability and replacement interval for intended
cruising climate.

DO NOT SOLVE
ALIGNMENT WITH
FORCE

A closure that needs a bar, hammer or extreme dog pressure is not in a dependable condition.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice.
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Keeping the right openings secured for the
conditions

Watertight integrity is partly an operating system. Owners need a simple closure plan and a physical
verification routine that reflects weather, sea state, heel, trim and machinery needs.

ASSESS VERIFY MONITOR ADAPT EARLY
Weather, sea, route Choose harbour, coastal Physically check key Watch conditions, alarms Secure more before
and vessel condition or offshore plan openings and drains and water ingress access becomes unsafe

Operating area Good practice Why it matters

Closure plan Lists which doors, hatches, portlights and vents are closed for = Removes ambiguity and links closure state to risk.
harbour, coastal and offshore conditions.

Pre-departure round Physically checks critical openings, dogs, garage doors, storm A remote display may show actuator position without a
covers and drains. complete seal.
Heavy-weather preparation Secures openings before conditions make access hazardous. Avoids sending crew onto exposed decks after water

starts boarding.

Ventilation compromise Balances machinery air, accommodation habitability and Know what can close, for how long and what
downflooding protection. temperatures/alarms change.
Refit / maintenance control Tracks closures or penetrations opened for work and verifies ~ Temporary cables and hoses often defeat boundaries.

restoration.

Watchkeeping Monitors water ingress, door indications, bilge alarms and Closure state may need to change before the original plan
changing weather/trim. becomes unsafe.

The safest time to secure an exposed hatch, storm cover or garage door is before the weather or motion
makes the task dangerous.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 10
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Why one failed opening can become a
whole-yacht casualty

The danger is not only the water entering the first space. Loss of stability, reserve buoyancy and essential
equipment can accelerate as flooding crosses internal boundaries.

FIRST INGRESS

Opening or hull damage

admits water

Consequence

Downflooding

Free surface

Progressive flooding

Loss of reserve buoyancy

Electrical / machinery loss

Structural loading

BOUNDARY FAILS / OPEN

Free surface and local

equipment loss

Water progresses to

adjacent volume

DOWNFLOODING

Heel or trim exposes

additional openings

Heel, trim or waves bring an open/failed opening close to the
sea surface.

Water moves across wide decks or compartments, reducing
effective stability.

Water passes through doors, penetrations, ducts, drains or
damaged bulkheads.

Enclosed above-water volume fills through windows, hatches
or ventilation openings.

Floodwater reaches panels, batteries, engines, steering or
generators.

Trapped water and slamming loads stress damaged
boundaries or closures.

Identify critical downflooding points and secure them
before stability is reduced.

Contain water and avoid opening cross-connections.
Monitor adjacent spaces and secure all routes, not only
the visible leak.

Protect superstructure openings and storm covers on
exposed routes.

Preserve essential systems and isolate threatened
equipment safely.

Reduce speed/heading and avoid pressure differences
that worsen damage.

MONITOR BOTH SIDES

A closed door or patched opening does not end the casualty until adjacent spaces and water-level

OF THE BOUNDARY trends remain stable.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 11
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Containing water while reducing structural
and crew risk

Temporary repair aims to reduce inflow and preserve the next boundary. It should not create new
structural loads, trap crew or prevent necessary escape and machinery access.

DETECT / LOCATE CLOSE / CONTAIN PATCH / SHORE MONITOR / ESCALATE
Find the actual water Alter speed, heading, Secure boundaries and Use prepared materials Track progression and
path and affected space heel or system pressure isolate penetrations and strong points seek assistance

Damage or leak Immediate thinking Temporary option

Door / hatch leaking Reduce pressure/exposure, clear landing, tighten evenly and monitor =~ Additional wedges, soft packing or internal
structure. barrier only if safe and not trapping crew.
Broken portlight / window Keep people clear, reduce speed/heading and contain water. Pre-cut storm cover, plywood/metal patch, soft

seal and strong internal/external securing.

Failed penetration / pipe Identify whether water is external sea, tank or system pressure and Plug, clamp, blank, packing or local patch
isolate source. appropriate to material and pressure.

Structural crack / hole Reduce loading, contain flooding, monitor propagation and preserve  Collision mat, soft patch, wedges or backing
stability. patch with specialist guidance.

Compromised bulkhead Secure surrounding boundaries and avoid pressure that enlarges the  Shoring, bracing and secondary barrier only
failure. with safe load paths.

Closure cannot be secured Change route/operation, keep personnel away and prevent Lash, wedge or temporary cover while seeking
additional downflooding. shelter/assistance.

Plywood, rubber sheet, wedges, timber, fasteners, lines and storm covers are only useful when
dimensions, access and securing methods have been considered.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 12
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Proving condition, closure and crew

response

Watertight integrity is verified through condition inspection, controlled leak testing, closure operation and
comparison with drawings. No single test proves every pressure or sea condition.

PLAN

Identify boundary,

exposure and test method

Test / inspection

Visual closure inspection

Chalk / witness test

Hose / spray test

Powered closure test

Penetration inspection

Closure / flooding drill

OPERATE / TEST

Structure, seal, dogs, Close, indicate and

penetrations and drains apply controlled water

RESTORE RECORD
Dry, lubricate, secure Capture leak location,

and remove test items adjustment and repair

Frame, hinges, dogs, gasket, coaming, drains and corrosion
condition.

Continuous gasket contact and uneven compression.
Leaks under controlled external wetting.
Actuator, manual mode, locks, local/remote indication and

alarms.

Transits, collars, supports and refit changes preserve the
boundary.

Crew can secure exposed openings, fit storm covers and
respond to a failed boundary.

What it should show Limitations / safety

Remove trim only when appropriate and inspect both
sides where possible.

Use a suitable non-damaging method and interpret with
alignment condition.

Not equivalent to hydrostatic pressure or boarding-sea
loads; protect interiors/electrics.

Control pinch/crush hazards and prevent operation with
people in the opening.

Specialist test may be needed for rated or inaccessible
systems.

Simulate safely without creating real flooding or trapping
personnel.

Any work near a frame, bulkhead, cable transit, window or door should be followed by an appropriate
integrity and closure check.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 13



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-029 | UNDERSTANDING WATERTIGHT INTEGRITY

Preserving structure, seals and closure
discipline

Watertight integrity is maintained through routine operation, inspection and controlled repair. Cosmetic
sealant around a leak should not replace investigation of the frame, structure or original water path.

Doors / hatches Smooth operation, even dogs, sound seals, clean coamings and no Ensures the opening can be secured quickly in real
forced closure. conditions.

Windows / portlights Glazing, frames, fasteners, bedding, storm covers and leak history Supports exposed-opening reliability and future
recorded. replacement planning.

Bulkheads / penetrations Current drawings, intact transits, supports and no undocumented Preserves subdivision after refit.
openings.

Drains / vents Clear drains, sound hoses, working closures and known downflooding  Prevents water accumulation and uncontrolled
points. entry.

Structure / coatings Corrosion, cracking, impact and repairs inspected around boundaries. Maintains frame alignment and pressure resistance.

Closure plan / drills Posted plan, pre-departure checks, heavy-weather procedure and Converts physical integrity into operational
crew practice. readiness.

Useful spares and materials

®  Correct gasket sections, approved adhesive/lubricant and selected dogs, pins or fasteners.

®  Pre-cut or rapidly adaptable storm-cover materials and securing hardware.

®  Rubber sheet, plywood, timber, wedges, softwood plugs, sealant/packing suitable for emergency use.
®  Portable lighting, PPE, hand tools and water-detection materials.

®  Current subdivision, closure and damage-control drawings.

WORK TO REFER Structural repair, bonded glazing, pressure testing, rated penetrations, large powered closures and
stability/downflooding assessment require competent specialists.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 14
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Buyer questions and readiness checklist

An offshore-ready yacht has sound boundaries, serviceable closures, controlled penetrations and a crew
who secure openings before the sea makes the task difficult.

Area Questions for purchase or survey

Subdivision Do current drawings identify watertight bulkheads, doors, downflooding points and compartment boundaries?
Closures Do doors, hatches, portlights and large garage/transom openings close, lock and seal without force?

Structure Is there corrosion, distortion, impact damage or repair around frames, coamings and bulkheads?

Penetrations Have later cables, pipes, ducts and equipment preserved the original boundary?

Drainage / ventilation Are scuppers, cockpit drains, vents and intakes protected against blockage and downflooding?

Temporary response Are storm covers, patch materials and securing points practical for the exposed openings?

Suitability Does the closure condition and operating plan support the intended offshore route and weather exposure?

Quick readiness check

I
| can identify the yacht's main watertight boundaries and critical downflooding points.

Doors, hatches, portlights and large openings operate, lock and seal without excessive force.

Gaskets, frames, coamings, drains and closure indications are in credible condition.

Bulkhead penetrations and refit modifications match current drawings.

Storm covers and temporary patch materials are available for exposed openings.

A closure plan defines harbour, coastal, offshore and heavy-weather states.

Bilge/high-water monitoring supports detection on both sides of important boundaries.

O 0Oo0oooogooao

More than one person can secure openings and respond to a failed boundary.

Watertight integrity is created by structure, seals, subdivision and operating discipline. The yacht should
resist initial water entry, contain flooding and preserve enough stability and access for an effective
response.

Guidance to consult

Use current general-arrangement, subdivision, stability and damage-control information, closure and glazing manufacturers' instructions, and applicable
flag-state, coding, class, insurance and yard requirements.

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 15
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