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GUIDE OVERVIEW

What emergency bilge pumping is
designed to do
Emergency bilge pumping removes unwanted water while the crew finds and controls the source. The
system must detect flooding early, move water faster than it enters and remain usable when normal power
or access is compromised.

● Identify bilge wells, suctions, pumps, manifolds, discharges, alarms and portable equipment.
● Distinguish nuisance bilge water from an increasing flooding rate.
● Understand rated pump capacity versus delivered flow through real pipework.
● Recognise blockage, loss of prime, failed power, back-flooding and inaccessible controls.
● Plan a safe response that combines isolation, pumping, dewatering and external assistance.

CORE PRINCIPLE Pumping buys time; it does not remove the cause. The highest priority is to identify and reduce the rate
of water entry while preserving stability, power and safe access.
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SYSTEM ARCHITECTURE

How detection, collection and pumping fit
together
A dependable arrangement combines early warning, clear compartment coverage, suitable pumping
capacity and a discharge route that remains effective as the yacht heels, trims or loses normal power.

WATER ENTRY

Leak, failed hose,
opening or damage

DETECTION

Bilge switch, alarm
or inspection

COLLECTION

Well, limber path
and strainer

PUMP / DISCHARGE

Fixed or portable
route overboard

CONTROL SOURCE

Isolate, patch and
monitor flooding

Layer What it includes Owner focus

Detection Bilge-level switches, high-water alarms, pump-run indication and
regular inspection.

Independent high alarm, audible coverage and a clear
compartment location.

Collection Bilge wells, limber holes, gutters and strainers that lead water to a
suction point.

Debris control, access and awareness of
compartments that do not drain together.

Pumping Automatic pumps, fixed emergency pumps, engine-driven pumps
and portable pumps.

Actual suction lift, flow, power, priming and ability to
operate in vessel motion.

Distribution Suction manifolds, valves, hoses, discharge pipework and overboard
outlets.

Correct valve line-up, secure hoses and no
cross-flooding or back-siphoning.

Control and recovery Local/manual starts, remote controls, essential power, plugs,
patches and communications.

More than one person can operate the system and call
for help before options narrow.

SHARED

DEPENDENCIES
Two pumps are not independent if they share one battery, breaker, suction manifold, blocked strainer or
discharge outlet.
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COMPARTMENT COVERAGE

Where water collects and what may be
missed
Every compartment has different flooding sources, debris and access constraints. A central bilge diagram
should show which spaces drain together and which remain isolated.

COMPARTMENT

Identify likely water
entry points

LOW POINT

Water must reach a
visible collection well

ALARM LEVEL

Warn before equipment
or stability is threatened

DEWATER ROUTE

Fixed or portable
pump can reach it

A space without an automatic pump still needs a credible means of inspection and dewatering.

Area Common issue Owner focus

Engine room Oil, rags, cable ties and machinery debris obstruct suctions;
flooding can remove propulsion and generation.

Clean wells, protected switches, high-level alarm and
access with machinery running.

Accommodation bilges Shallow spaces or insulation hide water and prevent it reaching
the pump.

Inspect under sole boards and trace limber paths after
refit.

Lazarette / steering space Rudder, stern gear, exhaust or deck-drain leaks may develop
unseen.

Independent alarm, suitable pump and route not
blocked by stored equipment.

Forepeak / chain locker Mud, rope fibres and anchor-deck water overwhelm small
drains or block suctions.

Separate drainage, strainers and awareness of
watertight boundary to accommodation.

Void / tank spaces No automatic pump or sensor because the space is intended to
remain dry.

Know how it is inspected, sounded and dewatered if
compromised.

Tender garage / beach club Large openings, drains and moving equipment create rapid
ingress and hidden low points.

Closure discipline, high-water alarms, drains and
portable-pump access.

KNOW THE UNSERVED

SPACES
Spaces intended to remain dry can be the most difficult to manage after collision, hose failure or
structural damage.
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PUMP TYPES AND CAPACITY

Selecting the right pumping method for
the casualty
Nameplate flow is normally measured under favourable conditions. Suction lift, hose length, bends,
strainers, voltage, debris and discharge head determine the flow actually delivered onboard.

RATED FLOW

Catalogue capacity at
known test conditions

SYSTEM LOSSES

Lift, hose, bends,
valves and strainers

DELIVERED FLOW

Actual water reaching
the discharge

FLOODING RATE

Must be reduced below
pumping capability

Pump arrangement Strength Limitation / owner focus

Submersible electric pump Simple automatic local pumping and easy visual
testing.

Small passages block easily; motor, switch and wiring sit in the
wet environment.

Remote diaphragm pump Can self-prime and handle some air or small debris. Valves and diaphragms wear; suction hose leaks can destroy
performance.

Centrifugal fixed pump High flow when flooded or properly primed. Poor suction lift, sensitive to air and delivered flow falls sharply
with system resistance.

Engine-driven or clutch pump Large output independent of normal DC pump circuits. Requires engine availability, safe valve line-up and no conflict
with cooling or fire systems.

Manual diaphragm pump Works without electrical power and is mechanically
simple.

Crew effort, low sustained capacity and access may be poor in
heavy weather.

Portable electric / petrol pump Flexible high-capacity response to an unexpected
compartment.

Power, exhaust, fuel, priming, hose routing, immersion and
securing must be planned.

MEASURE REALISTIC

PERFORMANCE
A bucket test of a small automatic pump may prove operation, but high-capacity fixed systems should
be tested through their actual suction and discharge route.
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SUCTION AND DISCHARGE ROUTES

Priming, blockage and back-flooding
The pump is only one component. A small air leak on suction or a submerged discharge can reduce output
to almost nothing while the motor continues to run.

BILGE WELL

Water and debris
reach suction

STRAINER

Stops larger debris
before the pump

PUMP

Creates flow and
pressure

DISCHARGE LINE

Carries water safely
out of the yacht

ANTI-SIPHON

Prevents sea returning
when pump stops

Area Failure mode Owner focus

Suction strainer / rose box Blocked by rags, insulation, cable ties, sludge or loose stores. Accessible cleaning without entering unsafe water or
removing the only active suction.

Suction hose / pipe Air leak, collapse, loose clamp, damaged gasket or high point
prevents prime.

Vacuum-rated construction, secure support and spare
seals/repair materials.

Bilge manifold Wrong valve selected, multiple suctions opened, label error or
valve seizure.

Simple diagram, normal position, positive indication and
supervised operation.

Discharge hose / pipe Split, detached, frozen, kinked or routed into another
compartment.

Trace to the actual outlet and inspect connections under
flow.

Non-return valve Debris holds it open or excessive resistance reduces flow. Use only where required, keep accessible and do not rely
on it as sole anti-flood protection.

Overboard outlet Submerged by heel or following sea, blocked flap, common
header or siphon back-floods.

Height, loop, closure and behaviour in realistic trim.

A RUNNING PUMP MAY

NOT BE PUMPING
Confirm discharge flow, falling water level and no leakage into another space. Sound and current alone
are not proof.
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DETECTION AND HIGH-WATER ALARMS

Creating time before flooding becomes
obvious
A high-water alarm should operate independently of the normal automatic pump and should identify the
affected compartment while there is still time to investigate safely.

NORMAL DRY LEVEL

Minor water removed
by routine pumping

PUMP START LEVEL

Automatic pump
should operate

HIGH-WATER LEVEL

Independent alarm
requires immediate check

CRITICAL LEVEL

Equipment, stability or
access may be lost

Function Common weakness Owner focus

Automatic pump switch Stuck, fouled, incorrectly oriented, too low or sharing one
device with alarm.

Free movement, actual pump start and suitable separation
from high-water alarm.

Independent high-water switch Installed too close to pump switch, submerged in debris or not
independently powered.

Warns before equipment/subdivision is threatened and
still works after pump-circuit failure.

Pump-run indication Shows command rather than motor current or actual flow. Unexpected cycling should prompt inspection; long run
may indicate flooding or failed discharge.

Audible / visual alarm Not heard in sleeping spaces, muted, generic or difficult to
locate.

Clear compartment identity, alarm priority and
repeat/re-alarm behaviour.

Remote notification Depends on internet, app account or shore connection. Useful supplement, never the only warning route.

Alarm power Lost with the same battery, breaker or network as the pump. Essential supply or independent local alarm for critical
compartments.

INVESTIGATE

REPEATED PUMP

CYCLES

Frequent automatic operation is not normal housekeeping until the source and discharge route have
been understood.
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FLOODING CONSEQUENCE

Why pumping rate is only part of the
problem
Floodwater changes stability, access, electrical safety and the ability to operate machinery. The casualty
should be managed as a whole-vessel problem rather than a pump fault.

SOURCE RATE

How fast water is
entering

PUMP RATE

How much can be
removed

CONTAINMENT

What boundaries stop
progression

STABILITY / POWER

What capability is
being lost

Consideration Why it matters Owner focus

Flooding rate A small pressure-fed hose can introduce water faster than
several domestic pumps remove it.

Close or reduce the source first; estimate whether water
level is rising or falling.

Free-surface effect Water moving across a wide compartment reduces effective
stability.

Contain water, correct list carefully and avoid opening
additional boundaries.

Progressive flooding Water passes through doors, ducts, cable penetrations,
limbers or damaged bulkheads.

Secure boundaries and monitor adjacent spaces, not only
the first bilge.

Electrical exposure Rising water reaches batteries, panels, motors or fuel systems. Preserve essential power and isolate threatened circuits
where safe.

Pump placement Suction becomes uncovered by heel or buried under floating
debris.

Use more than one low point or move portable suction as
conditions change.

Discharge effect Pumped water may re-enter, flood another space or pollute
the sea with oil/fuel.

Confirm safe outlet and manage contamination within
emergency priorities.

A FALLING LEVEL IS THE

KEY EVIDENCE
If the level is not falling, add capacity, reduce system losses or control the source before access and
stability worsen.
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PORTABLE PUMPING AND DAMAGE CONTROL

Extending capability beyond fixed systems
Portable equipment is valuable because flooding rarely occurs in the most convenient compartment. It
must be ready to deploy quickly with compatible power, hose and secure discharge arrangements.

ACCESS

Reach casualty without
trapping crew

REDUCE SOURCE

Plug, clamp, close or
apply patch

DEPLOY SUCTION

Place where water and
debris collect

ROUTE DISCHARGE

Secure hose clear of
other compartments

MONITOR

Track level, list, power
and crew safety

Equipment Useful capability Planning requirement

Portable submersible pump Can be lowered into an isolated or unexpected
compartment.

Cable length, connector, essential power, strainer, securing
and overboard hose route.

Portable petrol/diesel pump High flow independent of yacht electrical supply. Exhaust, carbon monoxide, hot surfaces, fuel, priming and
safe deck location.

Eductor / jet pump Moves dirty water with no electric motor at the flooded
space.

Requires a reliable high-pressure water source and creates
additional water demand.

Damage-control plugs Can reduce flow from a failed hose, fitting or small
opening.

Correct sizes, accessible location and awareness of pressure
and sharp edges.

Soft patch / collision mat Reduces inflow across an irregular opening from inside or
outside.

Materials, strong points, rigging and practice before an
emergency.

Portable lighting / communications Supports safe access and coordination after power loss. Waterproof, charged, intrinsically safe where required and
carried by the response team.

PRACTISE THE SETUP A portable pump still in its box, with the wrong plug or no route for a stiff discharge hose, is not a
dependable backup.
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POWER AND TRUE REDUNDANCY

What remains after the first failure
Bilge redundancy should be assessed by complete pumping routes, not pump count. A casualty can remove
power, access, suction and discharge at the same time.

PRIMARY PUMP

Normal automatic or
fixed dewatering

INDEPENDENT BACKUP

Different power and
preferably route

PORTABLE OPTION

Can reach another
compartment

MANUAL / DAMAGE CONTROL

Works after wider
system loss

Dependency How it can fail Owner focus

Battery / DC bus Flooding reaches the bank or one fuse/breaker feeds all
automatic pumps.

Separate feeds, essential power and pump location above
expected water level.

Generator / AC supply Engine-room flooding removes generator and high-capacity
electric pump together.

Alternate source or engine-driven/portable arrangement
outside casualty space.

Common suction manifold One blockage, air leak or wrong valve position disables
several pumps.

Independent local suctions and a tested manifold plan.

Common overboard header Blocked outlet, closed valve or back-flooding affects all
connected pumps.

Trace outlet, non-return/loop arrangement and
independent discharge where justified.

Control network / central panel One display or I/O module removes remote starts and alarm
indication.

Local manual control and independent high-water alarms.

Crew access Smoke, heat, water depth or machinery prevents reaching
valves or strainers.

Remote isolation, external portable suction and task
allocation.

TEST ONE FAILURE AT A

TIME
Ask what still works after loss of the engine-room DC panel, one generator, one manifold or the central
control system.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-028  |  UNDERSTANDING EMERGENCY BILGE PUMPING

Educational guidance - not a substitute for vessel drawings, survey, emergency procedures, coding or vessel-specific professional advice. 11

DEBRIS, CONTAMINATION AND HOUSEKEEPING

Keeping suction paths available during a
real casualty
Bilge systems that work with clean test water may fail when flooding carries insulation, stores, oil and
structural debris into the low point.

SOURCE MATERIAL

Water carries oil,
rags and debris

STRAINER LOAD

Suction area becomes
restricted

PUMP DAMAGE

Impeller, valves or motor
lose performance

CLEAN / REPOSITION

Crew must clear or move
the suction safely

Condition Effect on pumping Owner focus

Oil or fuel in bilge Creates fire, slip and pollution risk and may attack unsuitable
pump materials.

Control source, use safe equipment and follow
emergency/environmental obligations.

Rags and loose stores Wrap around impellers or block strainers and limber holes. Good housekeeping and secure storage are
damage-control measures.

Insulation / foam Breaks apart and blocks small suction openings rapidly. Protect vulnerable insulation and provide removable
coarse screens.

Mud / sand / anchor debris Abrasive material damages pumps and settles in
hoses/manifolds.

Clean forepeak/chain-locker routes and use a pump
suitable for solids.

Sewage / contaminated water Creates biological exposure and may require special disposal. PPE, hygiene and isolation of failed sanitation systems.

Saltwater on equipment Corrosion and insulation faults continue after the
compartment is dry.

Plan preservation, fresh-water cleaning where approved
and post-casualty electrical inspection.

HOUSEKEEPING IS

PREPAREDNESS
Loose rags, cable offcuts and stores become pump blockers when water starts moving through the
compartment.
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EMERGENCY RESPONSE

Detect, control, isolate, dewater and
escalate
The crew should manage flooding as a coordinated damage-control event. Assign roles for investigation,
pumping, isolation, navigation, communications and monitoring.

DETECT

Identify compartment
and trend

CONTROL SOURCE

Close, clamp, plug
or patch

CONTAIN

Secure boundaries and
monitor adjacent spaces

DEWATER

Use effective route and
confirm falling level

ESCALATE

Call assistance before
options disappear

Situation Immediate thinking Avoid

High-water alarm Confirm compartment, call assistance, inspect safely, start suitable
pump and locate the source.

Silencing and assuming the automatic pump will
cope.

Rapid engine-room flooding Protect people, propulsion/control options, fuel/electrical isolation
and watertight boundaries.

Entering deep or energised water without a
safe route and backup.

Pump runs but level rises Check discharge, suction blockage, wrong valve, air leak and whether
source rate exceeds capacity.

Adding pumps without controlling a
pressure-fed source or progressive flooding.

Loss of normal power Use essential, engine-driven, manual or portable pumping and shed
non-essential load.

Flattening the remaining battery on domestic
loads or an ineffective pump.

Unknown list or trim Check adjacent spaces and tanks, contain free surface and avoid
moving other liquids blindly.

Correcting the list before identifying whether
flooding is still progressing.

Capacity becoming inadequate Escalate early, transmit position and situation, prepare survival
equipment and consider safest assistance/diversion.

Waiting until communications, power or
stability are already lost.

COMMUNICATE EARLY A flooding report should include location, suspected source, water-level trend, pumps in use, stability
effect and assistance required.
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TESTING AND DRILLS

Proving the complete response rather than
individual components
Testing should confirm detection, pump performance, discharge, power, communications and crew action.
A motor that turns during a button test may still fail to move water in an emergency.

PLAN

Choose compartment,
route and controls

ACTIVATE

Use approved water or
signal test

VERIFY FLOW

Observe discharge and
falling level

RESTORE

Return valves, breakers
and alarms to normal

RECORD

Capture time, flow,
defects and actions

Test or drill What it should prove Limitations / safety

Automatic pump test Switch starts pump, water moves and pump stops at the
intended level.

Use clean water/approved method and avoid running dry
or contaminating bilges.

High-water alarm test Independent switch, sounder, display, location text and
remote station operate.

Do not assume a panel lamp test proves the sensor path.

Fixed emergency pump test Each intended suction can prime and deliver meaningful
overboard flow.

Control valve line-up and avoid drawing oil or
contaminated water overboard.

Portable pump deployment Crew can carry, power, prime, secure and discharge it from a
difficult space.

Manage exhaust, electrical protection, hose reaction and
deck trip hazards.

Flooding scenario drill Roles, communications, plugs, patches, boundaries and
escalation decisions are understood.

Use simulation; do not create uncontrolled flooding or
defeat safety systems.

Blackout bilge test Essential alarms and at least one credible pumping option
remain available.

Plan source restoration and protect critical
navigation/communications.

RESTORATION

MATTERS
After every test, confirm valves, strainers, alarm inhibits, portable equipment and electrical supplies are
back in their intended readiness state.
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MAINTENANCE STRATEGY

Keeping the system clean, testable and
ready to deploy
Bilge maintenance is not simply replacing small pumps. It includes compartment housekeeping, alarms,
power, manifolds, discharge routes and realistic damage-control equipment.

Area Good evidence Why it matters

Bilge wells / limbers Clean, visible, dry enough to inspect and free from loose debris. Allows early leak detection and reliable suction.

Pumps and motors Flow, current, priming, seals, impellers/diaphragms and service history
recorded.

Shows performance rather than simple operation.

Switches and alarms Independent functional tests with location and annunciation
confirmed.

Creates warning when automatic pumping is
unavailable or overwhelmed.

Pipework / manifolds Secure hoses, clear labels, exercised valves and traced discharge
routes.

Prevents air leaks, wrong line-up and back-flooding.

Portable equipment Compatible power, fuel, hoses, strainers, plugs, patches and
deployment records.

Turns flexible equipment into a credible recovery
option.

Drawings and plans Current bilge diagram, compartment list, pump capacities and
emergency procedure.

Supports rapid action by crew and external
responders.

Useful spares and tools
● Pump fuses, relays, switches, impellers or diaphragms appropriate to installed equipment.
● Hose, clamps, couplings, gaskets, strainers and repair materials rated for suction/discharge duty.
● Tapered softwood plugs, wedges, rubber sheet, collision-mat/patch materials and securing lines.
● Portable lights, communication equipment, PPE and absorbent materials.
● Current bilge drawings, valve line-up and emergency contact information.

WORK TO REFER Major manifold changes, structural flooding repairs, high-capacity pump installation, electrical design
and contaminated-water disposal require competent specialists.
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OFFSHORE READINESS

Buyer questions and readiness checklist
An offshore-ready bilge arrangement detects flooding early, contains it, delivers credible pumping capacity
and gives the crew more than one independent means of response.

Area Questions for purchase or survey

Coverage Which compartments have automatic pumps, independent high-water alarms and a fixed or portable dewatering route?

Capacity Is delivered flow known through actual suctions and discharges, and is it credible for likely flooding sources?

Redundancy What remains after loss of one power source, manifold, discharge, central panel or access route?

Condition Are bilges clean, pipework secure, valves operable and pumps free from repeated unexplained faults?

Alarms Are high-water alarms independent, clearly located and audible at bridge and sleeping positions?

Portable response Can crew deploy pumps, plugs and patches in realistic sea conditions?

Records / suitability Do drawings, tests and drills support the yacht's intended offshore programme?

Quick readiness check
Readiness statement

□ I can identify each compartment, likely flooding source, bilge well, pump and discharge.

□ Automatic pumps and independent high-water alarms have been functionally tested.

□ Delivered flow and limitations are understood for the principal fixed and portable pumps.

□ Suction paths, manifolds and overboard routes are labelled, clear and protected from back-flooding.

□ At least one pumping option remains after loss of normal DC or AC power.

□ Plugs, patches, hoses and portable equipment are compatible and accessible.

□ A flooding response assigns investigation, isolation, pumping, navigation and communications roles.

□ More than one person knows when to escalate and prepare for abandonment.

KEY TAKEAWAY
Emergency bilge pumping should be judged by the complete casualty response: early detection, source
control, containment, delivered flow, resilient power and a crew able to act before stability and access
are lost.

Guidance to consult
Use current bilge and damage-control drawings, pump and alarm manufacturers' instructions, stability information, pollution procedures and applicable
flag-state, coding, class, insurance and yard requirements.
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