Structural Firefighting Ensemble

General

This specification requires the supply of a two piece multi-layer structural firefighting ensemble incorporating a Jacket and Trouser to provide protection for firefighters against environmental hazards encountered during structure fires, non-structure fires and other emergency operations where there is a threat of fire.  The protective clothing shall provide protection for the firefighter’s upper and lower torso, neck, arms and legs but excluding the head, hands and feet.

The ensemble must meet or exceed the minimum design and performance requirements nominated for Performance Type 2 Structural Firefighting Protective Clothing specified in Australian Standard AS 4967(Int):2001 or similar firefighters PPE Standard. 

Average environmental conditions typically experienced in Victoria must have been considered in the design and construction of these garments.

Protective garments will be evaluated and rated according to the following criteria:-

1. Information and certified test data provided by the tenderers;

2. Practical testing and evaluation by Fire Service personnel;

3. Feedback from firefighters involved in the testing and evaluation;

4. Ability to effectively control the hazards identified in the attached risk assessment;

5. Whole of garment testing.

The ensemble must be independently certified to meet or exceed AS 4967(Int):2001 - Type 2 or similar firefighters PPE standard by an approved testing authority prior to final acceptance of the garments.  Where there is a conflict or difference in the performance standard required in any one of the relevant firefighting Standards, the Australian Standard shall be the minimum performance standard.  Where a particular performance criteria is required by the MFESB, and that performance criteria is not specified in the Australian Standard, the required performance level will be stated in the specification for each item of PPE. The certification label of the testing authority on every garment will signify certification.

Garment Construction

i. The outer shell shall be constructed of an inherently non-flammable fabric woven in a rip stop weave.

ii. The colour of the outer shell of the ensemble must ensure a high level of visibility. 

iii. The ensemble liner must incorporate a breathable moisture barrier to prevent entry of moisture and pathogens into the ensemble and facilitate the maximum release of metabolic heat and moisture.

iv. Certified test data for moisture barrier performance must be supplied.

v. The breathable moisture barrier used in the construction of the garment must be warranted to maintain its performance standard for the life of the garment.

vi. The thermal liner material must be an inherently non-flammable material designed to facilitate maximum release of metabolic heat and moisture through the composite.

vii. The inner liner must be an inherently non-flammable material designed to facilitate maximum release of metabolic heat and moisture through the composite and away from the body.  

viii. The inner liner fabric must minimise friction between the ensemble and the inner garments.

Jacket

i. The length of the jacket shall be mid cut in design with the hem finishing approximately midway between the hip and the knee.  

ii. Two external pockets and two internal pockets must be provided in the design of the Jacket.  Access to inner pockets must be possible without unzipping the jacket.

iii. The Jacket must incorporate a storage pocket/area for a personal radio on the left-hand upper torso of the outer shell.  

iv. The coat shall be trimmed with retro-reflective tape. 

v. The hem of the jacket liner shall be fitted with a material designed to prevent the wicking of moisture inside the garment.

vi. The storm flap of the jacket shall be secured with an aramid hook and loop fastener.

vii. The sleeves of the jacket shall protect the wrist through a full range of human body movements. 

viii. The cuffs of the sleeves must be reinforced with a fire retardant non-permeable material.  Leather reinforcement is not acceptable.

Overtrousers

i. Overtrousers shall be fitted with kneepads manufactured from an impermeable fire resistant material to provide protection against compression burns and sharp objects. 

ii. The trousers shall have two external pockets placed above the knees and offset to the side to provide ease of access and comfort.  

iii. A minimum of one 75mm wide band of retro-reflective tape must be applied running the full circumference of each leg approximately 75 mm to 100mm from each cuff of the trousers.  

iv. Cuffs are to be reinforced with a fire retardant non-permeable material. Leather reinforcement is not acceptable.

v. The cuffs of the trouser liner must be fitted with a material designed to prevent the wicking of moisture inside the garment.  

vi. Brace adjustment points must be situated at the front with provision for the retention of excess brace strap if required.  

vii. Compatibility with SCBA must be considered and braces hardware must not interfere with comfort of jacket when wearing SCBA.  Design and performance data of braces and hardware to be provided.  

ix. Braces are to be positively secured to the trouser when in use but allow for easy removal for laundering of the trousers. 

Closures

Jacket – combination of zipper and flap secured with aramid hook and loop fastener.

Trousers - combination of zipper and storm flap secured with aramid hook and loop fasteners and FR locking mechanism.

Liner – a combination of zipper in conjunction with aramid hook and loop fasteners.

Other closures – aramid hook and loop fasteners or fire resistant hardware

Composite Performance

i. The garment composite of outer shell, moisture barrier, thermal liner and inner liner must provide a HTI24 of 17 to 22 secs. when tested in accordance with the requirements of Section 3.5 of AS 4967(Int):2001.

ii. The garment composite when tested in accordance with Section 3.12.3.4 of AS 4967:2001, shall have a minimum Water Vapour Resistance rating ( 25 m2 Pa/W or equivalent minimum Total Heat Loss ( 210 W/m2.

iii. Suppliers will be required to supply samples of composite materials for independent testing and verification of performance data and comparison to data supplied in tender.

Liner

i. The liner of both jacket and overtrousers must be detachable to provide access for routine inspection of both the thermal liner and moisture barrier and to facilitate decontamination and cleaning of the garments.  

ii. A zipper in conjunction with aramid hook and loop fasteners shall secure the liner to the outer shell of the garments.  

iii. Garments must be designed to prevent them being worn without the liner installed.  

iv. Garments must be designed to prevent entry of moisture and pathogens at the jacket and trouser closure systems, jacket hem and trouser cuff.

High Visibility Trim

Fluorescent reflective tape shall so be fitted to the garments to comply with the test requirements of Appendix A of AS 4967(Int):2001.  Proof of certification must be provided.

Compatibility

The ensemble must be compatible with and not impair the safe operation of ancillary items of PPE including helmets, gloves, footwear and Self-Contained Breathing Apparatus.

Mobility

The garments should incorporate design features at the shoulder, elbow, crotch and knee that maximise mobility and comfort for the wearer through the full range of human body movements relevant to structural firefighting.  e.g.  Climbing, crawling, reaching up, bending, carrying, wearing SCBA, etc.  The supplier must list and describe the function and location of each of the design features. 

Sizing

i. Ensembles must be available in an extensive range of sizes including male and female sizes.  

ii. Multiple sleeve fittings must be available in jackets.  

iii. Trousers must be available in multiple lengths.  

iv. Made to measure garments may be required for personnel unable to be accommodated within the normal sizing ranges.  

v. Details of sizing range and increments must be included in the tender documents.

vi. Alterations to garments must be carried out by the manufacturer or the manufacturers representative in accordance with the manufacturers instructions.  Alterations must not adversely affect the design, fit, comfort or performance requirements of the garments.

Pockets

i. The ensemble must provide adequate pockets/storage areas for ancillary items of PPE including – gloves, protective eyewear, ear plugs, dust masks, pens etc.  

ii. External pockets/storage areas should be designed for ease of access when wearing self-contained breathing apparatus and should be capable of being opened with a single gloved hand.  

iii. Pockets must be of sufficient size to accommodate ancillary items carried by firefighters.

Hanging Loops

i. Both the jacket and trouser must incorporate a hanging loop to enable the garment to be placed on a hook when not in use.  

ii. The loop must be of sufficient strength to support the garment when saturated with water.

Fireground identification

The ensemble must incorporate a system to provide fireground identification incorporating the current Fire Service rank structure (copy attached).  Rank structure systems or corporate identification must be provided as separate samples.  Outer shells of sample garments must have no markings of any kind except that garment/s required to be supplied for mannequin testing must be fitted with rank identifiers and any other garment attachments.

Explanatory notes

General

The performance and design criteria of AS 4967:2001, Performance Type 2 or similar Standard have been selected because they require the inclusion of protection against the penetration of liquids.  This protection is to be provided by the inclusion of a breathable moisture barrier within the liner of the garment.  The moisture barrier will provide the following:-

(a) Moisture and pathogen protection;

(b) Steam and compression burn protection;

(c) Comfort – keeping the wearer dry as possible;

(d) A high level of breathability.

Comprehensive climate data has been provided in the risk assessment to assist manufacturers in the design and construction of the structural ensemble.  

Note:  Manufacturers should design and construct garments to provide the minimum required level of thermal protection whilst minimizing the weight of the garments and maximizing the ability of the ensemble to shed metabolically produced heat and moisture.  

Garments will be assessed and allocated a rating for:-

(a) Heat transfer;

(b) Water Vapour Resistance;

(c) Liquid penetration;

(d) Surface wetting;

(e) Penetration by chemicals;

(f) Weight.

Results and ratings points from each of the following assessments will also be used to assess and compare structural ensembles:-

(a) Testing under controlled conditions;

(b) Feedback from firefighters;

(c) Control strategies employed to mitigate hazards identified in the risk assessment; and

(d) Whole of garment (mannequin) testing results (to be provided by supplier on request).

The ratings points will contribute toward the final selection of the successful supplier.

Garments must be designed and constructed to meet the specifications required by the Fire Service.  The garments must be certified to AS 4967 Protective Clothing for Firefighters - structural firefighting ensembles prior to awarding of the tender.  The certification label of the testing authority on every garment will signify certification.

Garment Construction

Outer shell materials will be evaluated for inherent fire resistance properties and performance under conditions of extreme heat.

Visibility is an extremely important safety consideration for firefighters.  Firefighters are often required to work day and night on roadways, around heavy machinery, in adverse weather conditions including fog, heavily smoke logged buildings and so on.  A light coloured outer shell enhanced by fluorescent reflective tape has been specified to provide the highest level of visibility during all types of conditions and assist in the location of missing firefighters in an emergency scenario.  A light coloured shell will show soot and contaminants and identify that the garments are dirty and need to be cleaned.  A light coloured shell will absorb less radiation than a darker colour and will slow down the build up of heat within the garments from radiated heat and solar radiation.

The moisture barrier plays a vital role in the structural ensemble and as such should pass the most stringent of testing regimes as well as retaining its performance requirements over the life of the garments.  In order to assess the performance and durability of the moisture barrier, suppliers are required to provide certified performance data for moisture vapour resistance, resistance to washing and dry-cleaning, resistance to heat and overall liquid penetration. 

In addition to providing thermal protection to the wearer, the thermal barrier should not unduly inhibit the release of metabolic heat and moisture. 

An inner liner that assists wicking of perspiration away from the body will increase comfort for the wearer and assist in the cooling process.  An inner face cloth that minimises friction between the undergarments and the liner of the firefighting garments is preferred to enhance mobility and reduce stress.

Jacket 

The radio storage pocket/area must allow the radio to be secured in place whilst still allowing the wearer to operate the radio buttons.  It should be positioned so that the aerial of the radio will not come into contact with the face of the wearer or interfere with SCBA facemask and straps.

The current configuration of reflective trim on the MFESB jacket is a 50mm strip running the full circumference near the hem of the outer shell.  One 50mm strip shall be sewn around each sleeve approximately 100mm above the cuff with a further 50mm strip sewn around each sleeve above the elbow.  One 50 mm strip shall be applied running the full circumference at the level of the chest and aligned with the upper sleeve strips.  Other configurations will be considered.

Anti-wicking material must be incorporated in the hem and storm flap of the jacket.  The purpose of the anti-wicking material is to prevent water being absorbed by the thermal liner at the jacket hem and at the storm flap.  Moisture associated weight gain will also be reduced.  Performance data for anti-wicking material must be provided

Leather is not to be used reinforcement material as it is heavier than alternative materials, will absorb water making it even heavier and it may also absorb contaminants at a fire or minor Hazardous Materials incident.  A high level of penetration protection is a requirement of reinforcement materials used in the construction of these garments.  Performance data is to be supplied for reinforcement materials.

Overtrousers

An impermeable reinforcement has been specified to provide the highest level of protection for the knees against penetration by sharps and compression burns. A high level of penetration protection is a requirement of reinforcement materials used in the construction of the overtrousers.  Performance data is to be supplied for reinforcement materials.

External cargo pockets must be offset to the side of the leg to provide greater mobility and comfort for the wearer.

75mm wide tape has been specified for the legs of the overtrousers due to the heavier wear and tear sustained in this area.  A larger surface of fluorescent reflective tape will provide enhanced visibility as there are only two strips of tape on the overtrousers.

The audit of PPE in 2000 revealed that the cuffs of the overtrousers sustain the highest level of wear and tear with many cuffs found to be badly frayed. Fraying and incorrect fit of overtrousers poses an unacceptable trip hazard and must be addressed in the garment design.  A non-permeable fire resistant reinforcement has been specified to address this problem. Leather is not a suitable reinforcement due to problems identified previously in this specification.

Anti-wicking material must be incorporated in the cuffs of the liner of the overtrousers.  Firefighters are routinely required to wade through calf deep water in the performance of their duties.  The purpose of the anti-wicking material is to prevent water being absorbed by the cuff of the liner and prevent wicking of water, household chemicals etc. up through the over-trouser liner.  Moisture associated weight gain will also be reduced.

Brace adjustment points must at the front of the overtrousers and as close to the waist as possible to avoid large buckles at the chest area.  If braces are designed with an adjustment strap, any excess brace strap must be secured to the braces to prevent it hanging.  Braces must be comfortable, allow freedom of movement and be detachable from the overtrousers.

Liner

A detachable liner has been specified for the following reasons:-

(a) It allows routine inspection of the thermal liner and moisture barrier;

(b) It allows the outer shell and liner to be washed separately as recommended in international care and maintenance standards for firefighting garments ensuring a more thorough cleaning process and prevents outer shell contaminants from being washed through the liners;

(c) It allows the liner to be reused should the outer shell become non-viable due to staining and/or cuts and tears;

(d) It allows liners to be interchanged to provide different liners for Winter and Summer;

(e) The outer shell and liners may have differential wear rates.  A detachable options allows replacement of either the outer shell or the liner;

(f) Speed and ease of removal/installation for cleaning, inspection, replacement purposes.

A zipper in conjunction with hook and loop fastener securing system has been specified as it ensures the liner will be secured in place around the entire edge of the liner leaving no gaps in the thermal barrier.  Additional FR fasteners may also be incorporated.

Garments must incorporate a system to prevent the garments from being worn inadvertently or deliberately without the thermal liner and moisture barrier in place. 
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