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INTAKE SYSTEM

Every below-waterline opening is

a controlled connection to the sea.

Reliable isolation and sound connected pipework

turn that opening into a manageable risk.
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GUIDE OVERVIEW

What seacocks and through-hull fittings
are designed to do
Through-hull fittings allow seawater intake or discharge while seacocks provide controlled isolation at the
hull boundary. Their condition, materials, access and connected hoses directly affect flooding risk.

● Identify every below- and near-waterline through-hull, seacock, hose, strainer and connected system.
● Distinguish proper seacocks from inline valves and understand common valve types.
● Recognise corrosion, dezincification, stiffness, loose fittings, failed hoses and blocked intakes.
● Understand siphoning, discharge back-flooding, material compatibility and bonding implications.
● Prepare plugs, access and emergency actions for a failed fitting or hose.

CORE PRINCIPLE Every hull penetration below or near the waterline should have a known purpose, credible construction,
accessible isolation and a plan if the fitting or connected hose fails.
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SYSTEM ARCHITECTURE

How the sea is connected to onboard
systems
A through-hull is a complete chain from the external opening to the first secure internal boundary.
Weakness at any joint can admit water even if the valve itself is sound.

SEA OPENING

Intake, discharge,
transducer or drain

HULL FITTING

Flange, bedding and
structural support

SEACOCK

Primary isolation at
the hull boundary

HOSE / PIPE

Carries water to or
from the system

EQUIPMENT

Engine, pump, head,
watermaker or drain

Layer What it includes Owner focus

External opening Flush fitting, scoop, grate, transducer or discharge outlet through
the hull.

Damage, blockage, fouling, material and location
relative to waterline.

Hull attachment Flange, backing block, bedding, weld or integrated sea chest. Structural support, sealing and no movement when the
valve/pipe is operated.

Isolation valve Ball, cone, gate, butterfly or other seacock/valve arrangement. Full operation, positive position, serviceability and
emergency access.

Connected pipework Tailpiece, hose, clamps, rigid pipe, strainer and anti-siphon
arrangement.

Material compatibility, support, age, chafe and failure
consequences.

Working system Engine cooling, generator, heads, watermaker, air conditioning,
drains or instruments.

What is lost when isolated and whether another
system shares the intake.

TRACE BOTH

DIRECTIONS
For every fitting, know what it serves and where the connected pipe can bring water if a hose, strainer
or component fails.
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THROUGH-HULL CONSTRUCTION AND MATERIALS

The hull attachment, backing and alloy
matter as much as the valve
Unknown yellow metal, poor backing and incompatible materials are recurring risks. The fitting should
transfer operating loads into the hull without movement or local crushing.

OUTER FITTING

Flange or welded
opening in hull

BEDDING / SEAL

Stops water around
penetration

BACKING / SUPPORT

Spreads valve and hose
loads into structure

VALVE CONNECTION

Compatible thread, flange
or integrated body

Material / construction Potential concern Owner focus

Bronze / gunmetal Generally suitable marine alloy, but composition and
condition still matter.

Confirm alloy, casting quality, corrosion and compatibility
with connected parts.

Brass High-zinc alloys can dezincify, becoming pink, porous and
weak.

Do not assume yellow metal is marine bronze; investigate
unknown fittings.

DZR brass Improved resistance but still depends on alloy, water and
installation.

Markings, manufacturer approval and no incompatible
mixed components.

Composite / reinforced polymer Good corrosion resistance but vulnerable to heat, impact,
installation stress and wrong sealants.

Manufacturer system, backing, fire exposure and
UV/mechanical protection.

Stainless steel Crevice/pitting corrosion in stagnant seawater and galvanic
interaction.

Grade, oxygen-starved crevices, hull material and
inspection access.

Welded steel / aluminium fitting Hull-integrated fitting depends on coating, weld condition and
cathodic protection.

Internal/external inspection and hull-material specialist
guidance.

DO NOT RELY ON

APPEARANCE
A polished fitting can be internally dezincified or crevice-corroded. Material identification and
mechanical condition need evidence.
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SEACOCKS AND VALVE TYPES

Reliable isolation under real flooding
pressure
The valve should be suitable for continuous marine exposure, fully operable and structurally supported at
the hull. Emergency position must be obvious without relying on memory.

OPEN

Full flow with handle
or indicator aligned

TRANSITION

Moves smoothly without
excessive force

CLOSED

Positive isolation and
clear position

MANUAL BACKUP

Operable if actuator or
remote control fails

Valve type Characteristics Owner focus

Flanged seacock / ball valve Quarter-turn, clear position and low resistance when full bore. Marine-rated body, secure flange/backing and no side
load from hose.

Tapered cone seacock Serviceable tapered plug with positive mechanical
construction.

Correct lubrication/adjustment and no seizure from
neglect.

Gate valve Multi-turn valve may appear open while gate is detached or
corroded.

Generally poor emergency indication; inspect condition
and replacement plan.

Butterfly valve Compact and common on larger pipes/sea chests. Disc/seat condition, actuator position, manual override
and flange compatibility.

Inline domestic-style valve May lack hull attachment, marine alloy or structural support. Do not treat an unsupported inline valve as a proper
seacock.

Remote / quick-closing valve Adds external operation but depends on actuator, cable or
hydraulic/pneumatic power.

Local manual operation, fail position, indication and
periodic test.

EXERCISE, DO NOT

FORCE
A stiff valve needs investigation. Excessive leverage can fracture the handle, stem, tailpiece or hull
fitting at the worst moment.
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HOSES, TAILPIECES AND CLAMPS

The flexible connection is often the
weakest flooding boundary
Many flooding events occur after the seacock because a hose, clamp, strainer cover or connected
component fails. The complete run should be inspected and supported.

TAILPIECE

Correct material and
adequate engagement

HOSE

Rated, supported and
free from deterioration

CLAMPS

Correct size, position
and corrosion resistance

CONNECTED EQUIPMENT

No movement, heat or
pressure beyond design

Area Common weakness Owner focus

Hose type Domestic, exhaust or low-pressure hose used outside its
rating.

Correct reinforcement, temperature, vacuum and
seawater compatibility.

Hose age / condition Hardening, cracking, softening, swelling, delamination or
internal collapse.

Inspect full length, bends and concealed sections;
replacement history matters.

Tailpiece Short engagement, corrosion, sharp barb, incompatible thread
or unsupported load.

Adequate hose engagement, smooth alignment and
suitable material.

Clamps Perforated band corrosion, wrong size, overtightening,
inaccessible screw or clamp partly off barb.

Marine-grade construction, correct positioning and
independent second clamp where appropriate.

Pipe support Hose weight or machinery movement loads the valve/fitting. Support close to connection while allowing designed
movement.

Chafe / heat exposure Hose rubs on structure or sits near exhaust, belts or hot
surfaces.

Protection, clearance and inspection under machinery
movement.

DOUBLE CLAMPS NEED

SPACE
Two poor clamps squeezed onto a short tailpiece are not safer than one correctly fitted clamp. Follow
the hose and fitting design.
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INTAKES, SEA CHESTS AND STRAINERS

Maintaining seawater flow without
multiplying flooding risk
Strainers and manifolds protect equipment but add covers, seals and shared dependencies below the
waterline. Their isolation and cleaning procedure should be clear before a blockage occurs.

SEA / GRATE

External opening may
foul or ingest debris

SEA CHEST / VALVE

Collects and isolates
seawater source

STRAINER

Removes debris before
pump/equipment

MANIFOLD

Feeds one or more
consumers

MONITOR

Temperature, vacuum or
flow shows restriction

Area Failure mode Owner focus

External grate / scoop Fouling, plastic bag, damage or incorrect orientation restricts
flow.

Haul-out condition and whether scoop pressure can force
water through a stopped system.

Sea chest Corrosion, coating failure, inaccessible valves or shared
blockage affects several systems.

Internal inspection, venting, drains, isolation and
consequences of one chest failure.

Raw-water strainer body Crack, corrosion, loose cover, failed O-ring or air leak. Accessible closure, correct seal and pressure/height
relative to waterline.

Strainer basket Weed, shells, sediment or damaged mesh reduces flow. Clean under safe isolation and monitor
restriction/temperature changes.

Shared intake manifold One blockage or closed valve removes engine, generator, air
conditioning or fire pump together.

System priority, cross-connect plan and real redundancy.

Intake size / modification Added equipment exceeds original flow capability or creates
suction interaction.

Engineering review after watermaker, stabiliser or
air-conditioning upgrades.

A CLEAR STRAINER CAN

STILL HAVE A BLOCKED

INTAKE
External fouling, a collapsed hose or closed valve may restrict flow upstream of the visible basket.
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DISCHARGES, SIPHONING AND BACK-FLOODING

Why water can enter through a system that
is not running
A pipe open to the sea can continue flowing by siphon or pressure even after its pump stops. Heel, trim and
waves may submerge outlets that are normally above the waterline.

SEA-CONNECTED OUTLET

Below or near dynamic
waterline

HOSE ROUTE

Rises to approved
anti-siphon height

VENT / BREAK

Admits air to stop
continuous siphon

SYSTEM / CLOSURE

Pump, valve or equipment
remains protected

Arrangement Potential problem Owner focus

Discharge below/near waterline Sea enters through stopped pump or failed non-return valve. Seacock, loop height, siphon break and outlet immersion
at heel/trim.

Toilet / sanitation loop Siphon continues after flushing or a vented loop blocks. Loop above heeled waterline, clear vent and correct valve
procedure.

Generator / engine exhaust injection Water siphons into exhaust or cylinders after shutdown. Anti-siphon device, installation height and
drain/inspection routine.

Bilge / deck drain outlet Following sea or heel back-floods through common header. Loop, flap/non-return arrangement and independent
closure where needed.

Air-conditioning condensate / drains Small hoses cross-connect compartments or siphon seawater
through a pump.

Trace route, check loops and avoid hidden connections
below waterline.

Vented loop Valve sticks closed/open, leaks internally or is installed too
low.

Accessible service, correct orientation and known failure
effect.

NON-RETURN VALVES

ARE NOT SEACOCKS
Debris and wear can hold a check valve open. Use a proper isolation arrangement where uncontrolled
seawater entry is possible.
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CORROSION AND MATERIAL COMPATIBILITY

Why the wrong metal or connection can
fail below the waterline
Seacocks operate in seawater, damp bilges and mixed-metal systems. Alloy selection, hull material, bonding
and anode strategy should be considered together.

FITTING ALLOY

Known marine material
for water and hull

CONNECTED METALS

Valve, tailpiece, clamps
and pipe compatibility

BONDING / ANODES

Designed corrosion
control path

INSPECTION TREND

Colour, pitting, leakage
and anode consumption

Issue Evidence / consequence Owner focus

Dezincification Pink colour, porous surface, cracking or weak brass
components.

Material identification and replacement of affected
unsuitable alloys.

Galvanic corrosion Dissimilar connected metals corrode at different rates. Compatible materials, designed bonding/anodes and no
casual metal substitutions.

Crevice corrosion Stainless fittings corrode in oxygen-starved threads, bedding
or stagnant seawater.

Grade, geometry, leakage and specialist inspection.

Composite heat damage Fire/hot exhaust weakens reinforced polymer fitting or valve. Fire-resistance requirements, shields and location.

Bonding conductor failure Anode protection may not reach the fitting, or unintended
current paths develop.

Follow design and inspect connection without making
every fitting part of one network blindly.

Coating / bedding failure Water enters hull laminate/backing or exposes metal to
concentrated corrosion.

External and internal inspection at haul-out and repair of
the structure, not just sealant.

UNKNOWN YELLOW

METAL IS A FINDING
Do not label every brass-coloured fitting as bronze. Material uncertainty below the waterline is a future
ownership and safety risk.
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ACCESS, LABELS AND EMERGENCY ISOLATION

Being able to close the correct valve
quickly
A technically sound seacock is not an effective safety control if it cannot be reached, identified or operated
when water is entering and the yacht is moving.

IDENTIFY

Plan and label show
location and service

REACH

Clear access without
major dismantling

OPERATE

Handle/tool gives full
controlled movement

CONFIRM

Position and leak trend
verify isolation

Area Why it matters Owner focus

Physical access A valve behind furniture, stores or machinery may be
unusable during rapid flooding.

Clear reach, operating arc and no dismantling before
closure.

Labels / diagram Crew lose time identifying which fitting serves the leak or
system.

Durable name, open/closed direction and current
through-hull plan.

Handle / tool Removable handle is missing or the fixed handle cannot move
through its full arc.

Dedicated secured handle/tool immediately available.

Remote operation Cable, actuator or hydraulic/pneumatic control fails or
position feedback is wrong.

Local manual closure and periodic full functional test.

High-level / hidden fitting Discharge or vent through-hull is forgotten because normally
above waterline.

Include all near-waterline openings that can submerge
with heel, trim or loading.

Crew familiarisation Only one person knows locations, especially in guest or crew
accommodation.

Walk-through, photographs and emergency task
allocation.

MAKE THE

THROUGH-HULL PLAN

USABLE

A simple compartment plan with numbered fittings, photographs and normal positions is often more
useful in an emergency than a dense shipyard drawing.
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SHARED INTAKES AND HIDDEN DEPENDENCIES

When one valve or blockage affects several
systems
Consolidated sea chests and manifolds reduce hull penetrations but create common dependencies.
Redundancy must be assessed through the complete water path.

COMMON SEA CHEST

One hull opening serves
several consumers

MANIFOLD / STRAINER

Shared isolation and
filtration

MULTIPLE SYSTEMS

Engines, HVAC, fire,
watermaker or stabilisers

SINGLE FAILURE

Blockage, leak or power
removes many functions

Shared arrangement Operational consequence Owner focus

Main engine and generator share intake One blockage or valve failure removes propulsion charging
and hotel power together.

Independent intake/cross-connect capability and cleaning
under way.

Air conditioning / stabiliser /
watermaker manifold

Added load or valve error reduces flow to another system. Flow priority, pipe sizing and labelled isolation.

Fire pump shares sea chest Engine-room damage or blocked chest removes fire-water
supply.

Alternative suction and access outside the casualty space.

Heads share one discharge Blockage or valve closure disables several toilets and can
cause backflow.

Isolation by branch and no hidden sanitation flooding
route.

Multiple systems on one strainer Cleaning requires closing all consumers and one cover seal
can flood the space.

Operating procedure, spare seal and consequences during
passage.

Remote valves share control power Blackout or control-network fault leaves several valves in
unknown positions.

Fail position, local manual operation and position
verification.

COUNT INDEPENDENT

ROUTES, NOT VALVES Two pumps on the same blocked sea chest do not provide two seawater supplies.
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FLOODING RESPONSE

Closing, plugging and protecting the hull
boundary
The first objective is to isolate the sea. If the seacock cannot do that, use a plug, clamp, patch or external
measure while pumping and monitoring the compartment.

LOCATE

Identify exact fitting,
hose or component

CLOSE

Operate correct seacock
or remote isolation

PLUG / CLAMP

Reduce flow if valve or
hose has failed

PUMP / CONTAIN

Control water and protect
adjacent spaces

ESCALATE

Seek haul-out or
assistance early

Failure Immediate thinking Avoid

Hose split / detached Close seacock, stop connected pump, control electrical exposure and
plug/secure hose if needed.

Grabbing a pressurised hose without isolating
the sea source.

Valve will not close Reduce inflow with plug, clamp, external patch or downstream
isolation; prepare pumping and assistance.

Applying excessive leverage that fractures the
fitting.

Through-hull loose or cracked Support fitting, reduce motion/pressure, apply plug/patch and
monitor hull around it.

Twisting the valve or hose and enlarging the
hull opening.

Strainer cover leak Close upstream seacock, stop consumers and renew/seat the correct
seal.

Opening a flooded strainer before isolation is
confirmed.

Blocked engine intake Reduce load, monitor temperature, change to safe alternate intake if
designed and investigate.

Continuing until overheat damages machinery
or exhaust components.

Flooding cannot be isolated Pump, contain, communicate early, prepare survival equipment and
seek shelter/assistance.

Waiting until power, access or stability are lost.

KEEP PLUGS AT THE

FITTING
A correctly sized softwood plug secured beside each vulnerable through-hull can be reached when the
compartment is dark, wet and under pressure.
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HAUL-OUT INSPECTION AND FUNCTIONAL TESTING

Checking the fitting from sea opening to
working system
The best inspection combines external access, internal material/structural condition, valve operation, hose
condition and a leak/flow check after launch.

IDENTIFY

Match external fitting
to internal service

INSPECT MATERIAL

Flange, body, backing,
corrosion and coating

OPERATE VALVE

Full travel without
hull movement

RENEW / REBED

Use approved materials
and method

CHECK AFTER LAUNCH

Leak, position and flow
under real operation

Inspection / test What it should show Limitations / owner focus

External haul-out inspection Fouling, impact, flange condition, scoop/grate, coating and
anode relationship.

Identify every fitting against the onboard plan.

Internal visual / hammer or mechanical
assessment

Corrosion, dezincification, backing, bedding and movement. Material-appropriate specialist method; do not damage
composite or thin fittings.

Valve operation Full smooth travel, clear position and no movement at hull
connection.

Operate in water only when system consequences are
understood.

Hose / clamp inspection Full-length condition, engagement, support, chafe and
corrosion.

Hidden sections may require removal of joinery or
equipment.

Leak test after launch Bedding, flange, cover seals, threaded joints and hoses remain
dry under operating conditions.

Inspect immediately and again after machinery has run
and hull has settled.

System flow test Intake provides sufficient water and temperature/vacuum
remain normal under load.

A valve that passes water at idle may still be restricted at
full demand.

INSPECT AFTER

LAUNCH
A dry fitting ashore can leak after immersion, hull movement, hose loading or system pressure. Recheck
before leaving support.
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MAINTENANCE STRATEGY

Preserving isolation, containment and
system flow
Maintenance should keep every fitting identifiable, operable and structurally supported. Repeated
stiffness, staining, corrosion or clamp replacement deserves investigation of the complete assembly.

Area Good evidence Why it matters

Valve exercise Routine full movement, no seizure, clear position and no leakage at
stem/body.

Preserves emergency isolation and reveals
deterioration early.

Fitting / backing Known material, sound bedding, no movement, corrosion or water
damage.

Maintains the hull boundary under hose and valve
loads.

Hoses / clamps Correct rating, age, support, chafe protection and clamp condition
recorded.

Reduces the most common post-seacock flooding
paths.

Strainers / sea chests Clean baskets, sound seals, clear grates, coating and inspection
history.

Preserves flow and prevents cover/structure
leakage.

Corrosion protection Bonding/anodes follow the design and consumption/material are
monitored.

Avoids hidden alloy loss and inappropriate
substitutions.

Plan / labels / plugs Current through-hull diagram, visible labels and correctly sized plugs
at fittings.

Supports rapid isolation by more than one crew
member.

Useful spares and tools
● Correct strainer-cover seals, hose and marine-grade clamps for critical sizes.
● Manufacturer-approved valve service parts, handles or actuator/manual-override tools.
● Tapered softwood plugs, rubber sheet, wedges, clamps and patch materials.
● Portable lighting, PPE and a suitable bilge/dewatering arrangement.
● Current through-hull plan, material records and haul-out contacts.

WORK TO REFER Unknown alloys, structural backing, welded fittings, hull penetration replacement, bonding changes and
major sea-chest/manifold work require competent specialists.
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OFFSHORE READINESS

Buyer questions and readiness checklist
An offshore-ready installation uses suitable materials, reliable isolation, supported hoses and clear access,
with plugs and pumping available if the first boundary fails.

Area Questions for purchase or survey

Inventory Is there a complete current plan of below- and near-waterline fittings, including hidden discharges and transducers?

Materials Are fitting, valve, tailpiece and clamp materials known and compatible with the hull and bonding system?

Operation / access Can every seacock be reached, identified and fully closed without excessive force?

Hoses / strainers Are hoses, clamps, strainers and sea chests supported, dry and free from repeated defects?

Siphon / discharge Are anti-siphon loops, vents and outlet heights suitable for heel, trim and intended loading?

Redundancy Do critical engines, generators, fire pumps or stabilisers share one intake or control dependency?

Emergency response Are plugs, pumping, closure tools and haul-out/assistance plans credible for the cruising area?

Quick readiness check
Readiness statement

□ I can identify every below- and near-waterline through-hull and the system it serves.

□ Each seacock is accessible, labelled and can be operated through its full travel.

□ Fitting, valve, tailpiece, hose and clamp materials are known and compatible.

□ There is no unresolved corrosion, pink metal, leakage, movement, stiffness or damaged hose.

□ Strainers, sea chests, siphon breaks and discharges have been traced and tested.

□ Critical shared intakes and the effect of one blockage or valve failure are understood.

□ Correctly sized plugs and a usable dewatering response are available near vulnerable fittings.

□ More than one person knows how to isolate a failed hose, strainer or through-hull.

KEY TAKEAWAY
Seacocks and through-hull fittings should be judged as complete flooding boundaries: known materials,
sound hull attachment, operable isolation, secure connected pipework, controlled siphon risk and
immediate emergency access.

Guidance to consult
Use current through-hull, cooling, sanitation and drainage drawings, hull-builder and equipment manufacturers' instructions, together with applicable
flag-state, coding, class, insurance, corrosion and yard requirements.
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