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04 December 2024 

To 

Dear Ruben 

1. Introduction

Chairay Sustainable Plastics (Chairay) propose to develop a recyclable plastic material recycling facility at 
Canning Vale, Western Australia. A requirement for approval of the proposed activity is to address the 
requirements of WA Department of Fire and Emergency Services (DFES) Guidance Note 04: Fire Prevention and 
Management in a Recycling Facility (DFES Guidance Note GN04).  

1.1 Purpose of this report 
The purpose of this report is to assess the total volume of fire-fighting water required to be retained in order to 
meet DFES requirements (specifically, DFES Guidance Note GN04), and to provide a conceptual strategy of how 
to achieve the fire water containment requirement. DFES requires all fire water discharge from sprinklers and 
hydrants during a fire emergency event be contained on site.  

The containment strategy considered a two stage assessment approach, with Option 1 being preferred, and 
Option 2 to be progressed if Option 1 was found to be unworkable: 

Option 1.  Bunding to contain fire water discharge from sprinklers and hydrants within the building footprint. 

Option 2.  Blind off all soak wells and provide external below ground storage and containment system for fire 
water discharge. Provide automated diversion on the stormwater drainage system linked to the fire 
alarm system to divert water from stormwater infiltration cells to the containment storage. 

1.2 Assumptions 
The below assumptions are made for the assessment: 

– Internal firefighting is considered only.

– Fire water discharge from awning sprinklers and hydrant spray on the external portions of the building is not
considered as part of this assessment, given Chairay have confirmed that feedstock and product storage
outside the building and under the awning will not be a requirement for the Works Approval application.
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1.3 Site description 
The property is located at 204 Bannister Road, Canning Vale, Western Australia, as shown in Figure 1. 

There are two (2) warehouses located at this address, with the frontmost building, referred to as Warehouse A, 
being the warehouse that is leased by Chairay for the proposed operations. Chairay are not leasing Warehouse B. 
Warehouse B therefore is not part of this review and excluded from further comment beyond this introductory 
section.  

A site layout capturing both buildings is shown in Figure 2, noting that the loading area between the warehouses is 
exclusive to the use and tenancy of Warehouse A, and is provided with a garrison auto gate. 

Figure 1 Location of the project site 

Figure 2 Site plan for 204 Bannister Road (Centuria, 2023) 

204 Bannister Road – 
Warehouse A 
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Key firefighting infrastructure requiring access by DFES include the hydrant booster, sprinkler booster, water 
storage tanks, pumps and attack hydrants. The location of these systems is shown in . 

Figure 3. 

Figure 3 Location of key fire service systems (Quick Response Fire Protection, 2023) – With markups 

The facility is understood to discharge stormwater runoff to ground via two methods: 

i. Infiltration via soak wells – several risers serve as both conveyance manholes and soak wells. 

ii. Grid stormwater detention and infiltration system – Ecobloc drainage cells are installed under the carpark 
facing Bannister Road. 

Excess stormwater is understood to be discharged to the municipal stormwater network, with the connection 
located on Bannister Road. 

1.4 Scope and limitations 
This report: has been prepared by GHD for Chairay Sustainable Plastic Co. Pty Ltd and may only be used and relied on by 
Chairay Sustainable Plastic Co. Pty Ltd for the purpose agreed between GHD and Chairay Sustainable Plastic Co. Pty Ltd as 
set out in section 1.1 of this report. 

GHD otherwise disclaims responsibility to any person other than Chairay Sustainable Plastic Co. Pty Ltd arising in connection 
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in the report 
and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and information 
reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this report to account for 
events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD described in this 
report (refer sections 1.1 and 2.2.2 of this report). GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Chairay Sustainable Plastic Co. Pty Ltd and others who 
provided information to GHD (including Government authorities), which GHD has not independently verified or checked beyond 
the agreed scope of work. GHD does not accept liability in connection with such unverified information, including errors and 
omissions in the report which were caused by errors or omissions in that information. 
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Accessibility of documents 

If this report is required to be accessible in any other format, this can be provided by GHD upon request and at an additional 
cost if necessary. 

2. Containment assessment 

2.1 Containment requirement 
The fire water run-off containment requirement is governed by DFES Guidance Note GN04, particularly Section 
6.11: 

“6.11.1.  The waste facility should have effective and automatic means of containing fire water run-
off with primary containment having a net capacity not less than the total hydraulic demand of the installed 
fire safety system.  

Note: the total hydraulic demand is the net discharge of water from both the fire hydrant and fire sprinkler 
system.  

6.11.2.   The containment system, which includes the base of any storage area, should be 
impermeable (i.e. sealed) and prevent fire water run-off from entering the ground or any surface water 
course (e.g. river, stream, lake, estuary, open sea).  

6.11.3.  Pollution control equipment such as stormwater isolation valves, water diversion booms, 
drain mats, should be provided as necessary for the facility’s emergency response procedures, and be 

kept readily accessible in the event of fire.”  

The total hydraulic demand is stated as the net discharge of water from both the fire hydrant and fire sprinkler 
systems.  

The Building 1 sprinkler design data is reproduced below in Figure 4. 

 

Figure 4 Building 1 sprinkler design data 

The net hydraulic demand is analysed in the GHD DFES Guidelines Assessment (GHD, 2024), and is reproduced 
in Table 1. 

Table 1 Fire Water Hydraulic Demand 

Device Duration of Operation Fire Water Demand 

2 x Hydrants @ 10 L/sec each 4 hr 288,000 L 

High Hazard Sprinklers @8,209 LPM 1 hr 493,000 L 

Total 781,000 L 
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2.2 Option 1  

2.2.1 Containment strategy 
Should all fire water be able to be contained within the 8,300 m2 building only, the resultant ponding would be 
~ 94 mm, assuming no freeboard or loss of volume due to debris, equipment, stockpiled materials etc.  

Total storage capacity of the loading dock (ramp and tanks/pits) is estimated to be approximately 250kL. Maximum 
fire water to be contained within building of 541kL requires perimeter bunding to a height of 66 mm if using the 
loading dock also for containment.  

It is estimated that around 50% of the hydrant water would be sprayed over the external part of the building and 
would be lost to the site stormwater system (circa 144 kL). That is, 10 L/s to internal fire fighting and 10 L/s for 
external firefighting.  

Actual containment required is therefore estimated to be 397 kL. Rounding this to 400 kL, it is calculated that 
perimeter bunding to a height of at least 49 mm will be required at doorways and entrances. 

However, some aspects of the building’s footprint will need some sealing/modification/treatment to address 
identified constraints and issues to facilitate effective containment. 

Examples of containment constraints for the warehouse facility are included in Table 2 (noting that not every 
individual containment constraint is included in Table 2, rather just examples of specific constraints).  

2.2.2 Loading dock constraints 
Use of the loading dock as part of the fire water containment storage will require additional height (perimeter 
bunding) at the top of the ramp to prevent fire water flowing out, and stormwater flowing in.  

The stormwater design drawings in the loading dock lower ramp area show three interconnected below ground 
cylindrical concrete tanks (each 1.8 m diameter and 1.2 m deep). 

A follow-up site inspection on 20 November 2024, resulted in the following findings: 

– There are 3 x interconnected soak wells in the loading dock, one with no grate and sealed under concrete 

– The loading dock soak wells not connected to the site-wide civil infrastructure 

– The loading dock soak wells accept a downpipe (DP) from the roof canopy above 

– A number of other junction pits shown on the stormwater design drawings were confirmed to be soakwells.  

In the event of a fire emergency and need for fire water containment, these soakwells would need to be capable of 
containing contaminated fire water and not permit infiltration into groundwater. Some further engineering controls 
are necessary. 

It is therefore proposed that the soakwells in the loading dock will be modified accordingly (refer Section 2.3 and 
Appendix A). 
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Table 2 Fire water containment – Constraints for internal containment (per site observations 15 October 2024) 

Description Requirement Photo 

Entrance to staff room and amenities. Bunding and/or ramp required at entrance, Or 
outside main entrance to offices - such that 
office floor area forms part of temporary 
containment. 

 

Sprinkler drain near entrance to staff room 
and amenities. 

Provision for a hand wash trough (not 
installed). Requires blocking/isolation from the 
sanitary drainage system.  

 



 

GHD | Chairay Sustainable Plastic Co. Pty Ltd | 12615011 | Report 7 
 

Description Requirement Photo 

Timber wall near the staff room and 
amenities. 

Bunding offset from the wall  
 
OR 
 

Waterproofing of wall and connection with 
floor. 

Note that if office footprint becomes part of 
containment area, there would likely be no 
need to seal this. 

 

Emergency exit (picture 1 of 3). Bunding and/or ramp required (outside PA 
door).  
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Description Requirement Photo 

Emergency exit (picture 2 of 3). Bunding and/or ramp required outside PA 
door. 

 

Emergency exit (picture 3 of 3). Bunding and/or ramp required outside PA 
door. 
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Description Requirement Photo 

Cracking between the floor and wall slabs. Repair cracking and fill/waterproof voids with 
suitable non-shrink sealant. 

 

Connection between the floor and wall 
slabs. 

Fill/waterproof gaps/voids. 
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Description Requirement Photo 

Opening for conduits to switch boards. Steel plate is required to remain accessible. 

Bunding (e.g. barrier kerb) required 
surrounding the switch board. 

 

Opening for conduits to switch boards. Steel plate is required to remain accessible. 

Bunding (e.g. barrier kerb) required 
surrounding the switch board. 
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Description Requirement Photo 

Column example. Fill/waterproof voids. 

 

Note this issue is consistent across the site 
and waterproofing/void filling will be required 
for all columns.  

 

Column example. Fill/waterproof voids. 

 

Note this issue is consistent across the site 
and waterproofing/void filling will be required 
for all columns. 
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Description Requirement Photo 

Sealant failing between expansion joints. Replace sealant. 

 

Sprinkler control valves Sealing/waterproofing required around pipe 
connections to floor slab.  

Bunding also required around the door (per 
previous descriptions).  

Bunding would be most suitable around the 
control valve cage. 
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Description Requirement Photo 

Dock levelling platform. 

 

Note extra doors in the background. 

Assume dock levelling platforms can be 
allowed to flood and water to spill to lower 
(loading dock) ramp area outside. 

 

Roller doors in the background require 
trafficable bunding and/or a ramp surrounding 
the inlet. 

 

Dock levelling platform. 

 

Allow water to spill to loading dock ramp area. 
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Description Requirement Photo 

Service connection through the floor slab. Waterproofing of the service hole. 

 

Wastewater inspection opening. Waterproof wastewater inspection opening.  

Note it is assumed that this opening is 
infrequently accessed, and proposed sealant 
can be removed and reinstalled before and 
after undertaking wastewater inspections 
along this line.  
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2.2.3 Containment assumptions 
The analysis relies on several assumptions which require confirmation to confirm suitability. Should the 
assumptions be unworkable, alternative containment strategies will need to be considered. Alternatives may either 
result in a reduction in the building footprint available to be used for fire water containment or product storage, or 
may require alternative containment measures.  

The critical assumptions for Option 1 containment include: 

1. The levelling docks can be allowed to flood and spill water to the lower level ramp outside the building.  

2. The roller doors require trafficable bunding to enable fire water containment at the doors.  

3. Emergency exits, and the entrance to the amenities, require either: 

a. Raising of the floor level (will require some form of ramp for wheelchair access). 

b. Bunding offset outside the exit door (will require some form of ramp for wheelchair access). 

Providing a containment solution near the roller doors and levelling dock would potentially complicate forklift 
vehicle access during operations, particularly for product loading and storage. Two options have been considered 
(refer Figure 5): 

– Option 1A: A raised trafficable bund / speed hump inside the roller doors.  A raised trafficable bund / speed 
hump outside the building at the top of the loading dock ramp to prevent overflow of fire water containment 
into the site stormwater system. This would require any vehicles to be able to drive over it if/when required. 

– Option 1B: A raised trafficable bund / speed hump or ramp isolating the levelling ramps at the loading dock.  A 
raised trafficable bund / speed hump outside the building at the top of the loading dock ramp would not be 
necessary. This would require forklifts to be able to drive over it if/when required (likely less preferred). 
Containment bunding would need to be higher than for Option A since loading dock and tanks would not 
contribute to fire water containment. 

Figure 5 Fire water containment options at roller doors and loading dock levelling ramps 

  

Option 1A: Trafficable 
bunding/speed hump inside the 
roller doors. Also, at top of 
ramp outside loading dock. 

Option 1 B: Trafficable bunding 
also isolating the loading dock 
levelling ramps.  
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A markup of the containment requirements is included in Appendix A. The storage requirements for the two roller 
door options are detailed in Table 3.  

Table 3 Fire water containment requirement 

Fire water containment requirement Ponding Area Resulting Ponding1 

Option 1A: Full building footprint with containment in loading dock and 
existing in-ground tanks (soakwells modified to prevent infiltration). 

8,300 m2 49 mm 

Option 1B: With bunding proposed as per Option A – without bund at 
top of loading dock ramp outside building but trafficable bund added 
inside building to isolate loading dock levelling ramps and prevent 
spillage of fire water into loading dock and in-ground tanks. 

7,940 m2 98 mm 

Other general assumptions include: 

– The openings for conduits for switchboards require waterproofing and/or bunding. 

– The sewer inspection opening requires waterproofing. 

– Voids surrounding columns and expansion joints require waterproofing. 

– Internal sprinkler drains require isolating. 

– Plasterboard walls (and other non-waterproofed material) require waterproofing to the ponding height, unless 
office floor area considered part of fire water containment footprint and bunding and ramp installed outside 
office entrance.  

– A freeboard, and allowance for lost volume due to debris, are to be added to the ‘Resulting Ponding’ level to 

determine the final height of the bund and associated measures. 

– Soakwells in the loading dock can be sealed to prevent infiltration. 

2.3 Engineering controls to be implemented 
As described throughout this report, there will be a need to install perimeter bunding and localised sealing to 
contain fire water within the building footprint in the event of a fire emergency. 

The three interconnected soakwells in the loading dock will require the following engineering controls to be 
implemented: 

1. Sealing up to prevent infiltration 

2. Installation of a submersible pump and rising main to transfer uncontaminated stormwater to the existing civil 
stormwater management system 

3. Control interlock to automatically power off the submersible pump in a fire event (e.g. on activation of the fire 
sprinkler system).  

4. Diversion of the DP from the canopy above the loading dock to the existing adjacent gravity draining 
stormwater system. 

In the event of a fire emergency, fire water contained within the building perimeter and collected in the three 
interconnected tanks within the loading dock would be removed via vacuum truck, with the tanks effectively acting 
as a low-point collection sump for pump-out. 

2.4 Next steps 
The assumptions and proposed controls described as Option 1 in this report will be considered in conjunction with 
planned operational requirements and protocols. Based on site inspections and subsequent engineering 
assessment, it is considered that progression of Option 2 (external storage of firewater) is not required. 

Following assessment of the environmental Works Approval application by DWER, it is proposed that detailed 
design of engineering controls for Option 1 would be progressed and implemented as described throughout this 
report, to achieve conformance with DFES Guidance Note GN04.

 
1 Pond depth only – final bund height will need to consider freeboard and displacement of structures, baled material stockpiles etc. 
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Appendices 
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Appendix A  
Fire water containment sketch markups 
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7

15.40

11.62

20.00

19.59

17.00

20.17

8.24

10
.19

16.702.52 16.70 16.7016.54

3.0
7

1 7. 00
1 7. 00

14.50

17.50 17.50 17.50 19.75 17.00 17.00 19.70

17.00

16.70 16.70 16.70

C ISSUE FOR REVIEW 29/08/22 JO JO
D ISSUE FOR REVIEW 5/02/23 JO JO ISSUED FOR CONSTRUCTION
0 ISSUE FOR CONSTRUCTION 13/02/23 JO JO

DP

DP FROM CANOPY ABOVE
CONNECTS TO
SOAKWELL.

SOAKWELLS 1.6M DEEP
FROM GRATE LEVEL

SOAKWELL, NO GRATE OR
ACCESS LID.

GRATED SOAKWELL 2.1M DEEP

GRATED SOAKWELL
SOAKWELLS IN LOADING DOCK ARE
INTERCONNECTED AS PER PLAN.

DISCUSSED PROVIDING BUND AROUND DOCK
LEVELER. AND CONTAINIONG WITHIN
BUILDING ONLY. RUBEN TO CHECK IF THE
HEIGHT OF THE DOCK LEVELER COULD BE
ADJUSTED TO MATCH THE BUND HEIGHT. 

SEALING UP 3 X SOAKWELLS AND PROVIDING
STORMWATER SUBMERSIBLE PUMP TO PUMP
STORMWATER TO CIVIL SYSTEM. DURING A
FIRE EVENT PUMPS AUTOMATICALLY POWER
OFF.

DIVERTING DP FROM CANOPY ABOVE.

SEALING UP 3 X SOAKWELLS AND
CONNECTING TO THE SITE CIVIL SYSTEM BY
GRAVITY. THIS WOULD REQUIRE A VALVE
THAT WOULD AUTOMATICALLY TURN OFF IN
THE EVENT OF A FIRE.

SITE INSPECTION NOTES
RH
20.11.2024.
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