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Waste Management Facilities (WMF)

Storage, treatment and handling of combustible wastes 
such as mixed wastes from domestic and commercial 
sources
Recycling plants 
Incineration plants



Recent Fires in WMF









GREEN ROOFS



Causes of Fires in WMF

Causes of Fire
In WMF

Self combustion

Plant/Equipment
failure

Electrical faults

Discarded smoking
materials

Hot works

Hot exhausts

Reactions betw
Incompatible
materials

Hot loads 
deposited 

at site

Damaged/exposed
Electrical cables



Likely Cause of fire in a waste management site in UK

Causes of fire

Others Hot surface
Electrical faults Hot works
Friction Self-heating in waste reception storage
Hot/hazardous materials



Assessment of Fire Risks at the Plant/Site

IDENTIFY

Where are the combustible
And/or flammable materials

Where are the potential
Ignition sources

FIRE SAFETY PLAN
(CONTROLS & MEASURES
IN REDUCING FIRE RISKS)



Operation of Waste Management Facilities

Typically, most WMF have 3 main areas of operation:

WASTE 
RECEPTION

AREA

TREATMENT/
PROCESSING

AREA

WASTE
STORAGE

AREA



Waste Reception
Typical 
areas

Common 
causes of 
fires

Control measures Appropriate 
detection 
system

Appropriate 
suppression 
/extinguishing 
system

Enclosed 
tipping 
halls

Reception 
pits

External 
reception 
areas

- Hot loads
- Loads 

with 
hazardous 
materials 
such as 
gas 
cylinders, 
batteries 
or 
containers 
of 
flammable 
liquids

- Robust acceptance
that prevent 
acceptance of 
unauthorized wastes

- Not accept higher-
risk loads late in the 
working day

- Instruct mobile plant 
operators to spread 
wastes out to identify 
smoulders / 
hazardous items

- Provision of an 
‘emergency 
quarantine area’ for 
suspect loads

Camera type 
detectors in 
external 
areas

*stop 
transfer 
plant 
operation 
when fire is 
detected to 
prevent fire 
spread by 
mechanical 
transfer 
means

- Deluge 
system

- Water 
monitors

- Automatic 
suppression 
system on 
conveyors to 
processing 
areas

- Water deluge 
system at the 
shredder

- Automatic
smoke vents



Waste Treatment & Processing

Typical 
areas/ 
processes

Common 
causes of 
fire/risks

Control 
measures

Appropriate 
detection 
system

Appropirate
fire 
suppression/
extinguishing 
system

Shredders, 
bag openers 
etc.

- Ignition from 
friction and/or 
metal-on-
metal contact

- Hazardous 
items in 
wastes such 
as gas 
cylinders or 
battery which 
causes 
ruptures

IR / triple IR 
detectors (fast 
acting)

- Water deluge 
or sprinkler 
system above 
shredder feed 
hoppers, 
permanent 
housings etc.



Waste Treatment & Processing

Typical 
areas/ 
processes

Common 
causes of 
fire/risks

Control 
measures

Appropriate 
detection 
system

Appropirate
fire 
suppression/
extinguishing 
system

Trommel
screens, air-
separators 
etc.

May not pose a 
high ignition risk 
but can aerate 
wastes resulting 
in a smoulder
turning into a full 
fire

Water deluge 
or sprinkler 
system at 
trommel
screen 
housings, 
and/or at 
conveyor 
outputs from 
the trommel
screen etc. to 
prevent spread 
of fire



Waste Treatment & Processing

Typical 
areas/ 
processes

Common causes 
of fire/risks

Control 
measures

Appropriate 
detection 
system

Appropriate 
fire 
suppression/
extinguishing 
system

Mechanical 
handling 
systems, 
conveyors
etc.

- May carry a fire 
rapidly through 
the plant

- An ignition 
source 
themselves as a 
result of friction

Install slip 
sensors on 
conveyors to 
determine if a 
conveyor is 
slipping on its 
drive roller –
friction caused 
by slippage 
may cause 
ignition

- IR / triple IR 
detectors 
(fast acting)

- Stop 
conveyor
movement 
upon 
activation of 
fire alarm

- Water deluge 
or sprinkler 
system under 
and over-
conveyor



Waste Treatment & Processing

Typical 
areas/ 
processes

Common causes 
of fire/risks

Control 
measures

Appropriate 
detection 
system

Appropriate 
fire 
suppression/
extinguishing 
system

Bailers and 
similar

Rupture of gas 
cylinders, aerosols 
in balers

Sprinklers at 
bailer feed 
chutes and 
hoppers

De-dusting 
systems, 
cyclones 
etc.

Dust explosion 
risks

Subject to an 
assessment 
requiring 
hazardous area 
classification 
(ATEX zoning)



Waste Storage

• External Storage 
• Internal Storage



Waste Storage

General 
considerations

Safe storage
capacity

EVA Access

Seasonal 
variations

Reduce fire spreadStock 
rotation

Storage times

Self heating Specific storage limits
For each type of waste

Access requirements

Fire break
Firewall between stacksRemove older wastes to reduce 

Risk of self-combustion

Monitor the
Temperature
Of the wastes
If stored> 3 mths

Small particle wastes – 1 mth
Shredded wastes – 3 mths
Non-shredded/bailed wastes – 6 mths

Balance 
Between in-take
And off-take



External Waste Storage
Volume of waste stored are much higher than internally 
stored wastes
Consider stack size and separation distance between stacks

Rule of thumb: Maximum stack height = 4m
maximum width = 20m

Use of fire walls / bunkers
Camera type detection system for external storage areas
Need on-site fire hydrants, drencher, deluge systems etc.



Summary tables of standard stack separation distances 
and stack sizes (Source: WISH)



Summary tables of standard stack separation distances 
and stack sizes (Source: WISH)



Summary tables of standard stack separation distances 
and stack sizes (Source: WISH)



Summary tables of standard stack separation distances 
and stack sizes (Source: WISH)



Summary tables of standard stack separation distances 
and stack sizes (Source: WISH)



Internal Waste Storage
Consider stack size and separation distance 
between stacks
Use fire walls / bunkers
Provide smoke venting to storage areas
Provide fire suppression system such as sprinklers / 
deluge system 
Oscillating water monitors



Overall Site Storage Example



Design of Fire System in WMF

Detector robustness and example application



Design of Fire System in WMF

Detector robustness and example application



Design of Fire System in WMF

Summary table automatic fire systems, issues and example applications



Design of Fire System in WMF



Example Application of Fire Service System in WMF



Case Study - WMF

Features of the Site
Located at a remote island with large site area
Consisted of various plant buildings
WMF adopting incineration as waste 
treatment



WMF



WMF



Case Study - WMF

Recycling
Plant

Waste
Reception 

Area

Admin 
Bldg

BunkersBoilers

DG Stores

Desalination/
Wastewater

Treatment Plant

Steam
Turbine

Generators

Sub-
Station

Chimney

Workshop

SEA

SEA
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e
r
t
h
i
n
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Flue Gas 
Treatment



Causes of Fires in WMF

Fire Safety 
Issues

EVA

Involvement of 
Fuel Oil

Boilers

Involvement of
Chlorine

Other FS
Provisions

Involvement of 
DG

Fire Engineering
Issues

Fire Control
Centre

Emergency
Evacuation

Classification of 
Premises

Refuse 
Bunkers

In-house
Fire Team

Water supplies
For Fire Fighting



Emergency Vehicular Access

Fireman access to island by fire boat
Major fire boat location and travelling time to 
fire scene
FS requirements for berthing of the major fire 
boat and protection of the jetty
EVA deficiency 
Remote area



Classification of Premises

The WMF is a designated area of special 
hazard Para 3.2) Gp II
Design of FSI systems to cope with the 
intended purpose of each building



Classification of Premises



Involvement of Fuel Oil

FS requirements for the jetty, berthing facilities, 
loading & unloading areas etc.
FS requirements of the plant / equipment using 
fuel oil
FS requirements for the fuel oil storage tanks 
(U/G)
Means of conveyance of fuel oil to U/G storage 
tanks (U/G oil pipe?)



Refuse Bunkers

Large compartmentation
Classification according to Building Code 
requirements 
FS requirements



Boilers

Classifications according to Building Code 
requirements
Means of Escape (Staircase provision and travel 
distance)
FS requirements especially fuel oil pipe



Involvement of Chlorine

Waste water treatment plant involving chlorine 
is considered as potential hazardous 
installations
FS requirements



Water supplies for fire fighting and strategy of Fire 
Service tanks arrangements

Centralized / Decentralized FS tank
Duration of storage and other requirements
Design of storage capacity (Aggregate vs 
single fire scenario)
Reliability of water storage
Potable / sea water



Other Fire Safety Provisions

Maintaining a suitable balance between 
FSD/EPD/Insurance Company requirements

Insurance
Company

FSD EPD

FSI 
Provisions



Involvement of DG

Siting Requirements
Fire Service Requirements
DG Classifications
Compatibility of DG chemicals
Application of DG licenses



Fire Engineering Issues

Fire engineering may be required to address 
issues on building code non-compliances such 
as:

Large compartmentation (e.g Bunkers) or 
other plant rooms
MOE in large plant buildings



In-house Fire Team and Rescue Facilities during 
Operation

Fire fighting squad
Emergency fire fighting and rescue facilities



Emergency Evacuation

Evacuation procedures for each of the building 
or plant area under emergency condition
Duties and roles of different management staff 
and parties
Deployment of staff under emergency 


