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DEVELOPMENT APPLICATION FOR SIX SHEDS (BOND STORES)

C.T. 122266/2               PID 2046563

20 BENTWICK STREET, OATLANDS
LAND BOUNDED BY TUNNACK ROAD, BENTWICK STREET, WHYNYATES STREET & HASTINGS STREET

20 September 2020



APPLICATION DETAIL:

This is an application for six additional sheds on a 8.589 Ha title containing six existing sheds with a further six sheds currently under 
construction, leading to a total of 18 sheds.  The new sheds are proposed to be identical to those existing and will be used for the same 
purpose: as ‘bond stores’ for the storage of aging whisky barrels. The land is located at 20 Bentwick Street, Oatlands, on the southern 
outskirts of the town. The property is bounded by Tunnack Road, Bentwick Street, Whynyates Street and Hastings Street. .

The land is zoned Rural Resource (Zone 26), is mostly under pasture and has a gentle slope to the east, down to its Tunnack Road frontage.

Each shed will be 30m x 12m and no greater in height than 6.9m. They will be positioned in a new line across the property in front of the 
existing line of sheds when viewed from Tunnack Road. The six new sheds will align with the existing sheds, forming a six-shed by three-
shed grid, as indicated on the site plan. They will utilise the existing vehicular access from Bentwick Street, with vehicular access then 
gained from the internal hardstand vehicular maneuvering area surrounding the existing sheds.

They will be setback approximately 255m from the Tunnack Road frontage, 140m from the rear boundary (Whynyates Street), 27.5m from 
the eastern side boundary (Bentwick St) and 27.5m from the western side boundary (Hastings St). They will be separated from each other 
and from the existing line of sheds by 15m.

The gravel hardstand area around the existing sheds will be extended to encompass the new sheds, in accordance with the existing Bushfire 
Hazard Management Plan.

The sheds are to be used for the storage of aging whisky barrels from the soon-to-be-completed Callington Mill Distillery, to be sited next to 
Callington Mill in Oatlands. Whisky from other Tasmanian distilleries will also be stored.

Malt whisky is produced from Tasmanian barley which is predominantly grown in the Midlands region. As such, the use of the sheds is 
directly associated with the local processing of this local agricultural produce into a high-value product.

Bond stores are simply secure storage sheds. There is no machinery or processing involved and no external lighting.

Commercial vehicles accessing the site would be no more than one truck and one light vehicle per day. A forklift would be used within the 
sheds.

Staffing of the site is generally limited to the times when barrels are delivered, which is no more than once a day for a period of one or two 
hours. Facilities will therefore not be provided within the sheds, as staff can access these at their permanent place of work.

Application for Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands



BUSHFIRE HAZARD MANAGEMENT PLAN:

The site is subject to an existing certified Bushfire Hazard Management Plan (BHMP).

The requirements of the BHMP will be applied and maintained in relation to the six new sheds, including:

• A gravelled area to be established between and around the buildings extending 20 metres in all directions.

• The remainder of the land to be maintained by grazing, slashing or similar to keep the fuel load low.

• Sheds constructed to BAL 12.5.

• Each shed to have access to at least 10,000 litres of water reserved for fire fighting purposes.

DIAGRAMS

The attached diagrams detail the following:

• Diagram 1: Site Plan.

• Diagram 2: Check Survey Plan.

• Diagram 3: Elevations and Floor Plan

• Diagram 4: Images: Existing Sheds. (New sheds to be the same as existing).

• Diagram 5: Images: Location of New Sheds.

Application for Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands



BENTWICK STREET

HASTINGS STREET

TUNNACK ROAD

W
HYNYATES STREET

27.5m

140.0 m

255.0m

Application for Storage Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands
Diagram 1 - Site Plan

Hard-stand area

Six 
existing 
sheds

Six
proposed 
sheds

Existing main 
entrance and gate

Existing
cut

Existing secondary 
entrance and gate

Existing 
water 
tanks

Six sheds
under
construction

27.5m



Diagram 2 – Check Survey Plan
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Diagram 3 – Elevations and Floor Plan



Diagram 4 – Images: Existing Sheds.
Application for Storage Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands

Existing sheds: view from Hastings Street boundary 
showing rear walls (facing away from Tunnack Rd)

The new sheds will be the same design as existing.

Existing sheds: view from Bentwick Street boundary, 
showing ends (and water tanks) facing Tunnack Road. 
Proposed sheds to be located to the right. 



Diagram 5 – Images: Location of New Sheds.
Application for Storage Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands

View looking east across the proposed location of the new sheds 
with respect to the existing sheds. They will be located on the 
hardstand area. 

The new sheds will be the same design as existing.

View looking north-east across the proposed location of the new 
sheds towards Tunnack Road. 
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ERA Planning and Environment (ERA) have been engaged by John Ibrahim of Lake Frederick to undertake a 

Bushfire Assessment for the use and development of Resource Processing at 20 Bentwick Street, Oatlands C.T. 

122266/2 (also known as 41 Hastings Street, Oatlands). 

The proposal requires an assessment of the bushfire risk against the provisions of E1.0 Bushfire Prone Areas 

Code of the Southern Midlands Interim Planning Scheme 2015.  

Enquiries relating to this report should be directed to: 

Clare Hester 

Principal Planner 

ERA Planning and Environment 

clare@eraplanning.com.au 

0429 359 636 

 

The subject site is bounded by Tunnack Road, Bentwick Street, Whynyates Street (unformed) and Hastings Street 

on the outskirts of Oatlands. The site has approval for 12 sheds for the storage of aging malt whisky barrels with 

six sheds constructed and six currently under construction; these approvals, included a certified Bushfire 

Assessment Report. 

The current proposal is for six additional sheds (resultant total of 18). Each shed will be approximately 6.9 m in 

height measuring 30 m x 12 m. Each shed will align with the existing sheds on the site and will use the primary 

vehicular access from Bentwick Street and the secondary access off Hastings Street. 

A graveled area will be established between and around each bond store extending a minimum of 20 m in all 

directions.  

The sheds will also be used for the storage of aging malt whiskey and will have a storage capacity of 

approximately 30,000 L per shed or an additional 180,000 L of whiskey on site: a total storage capacity on site of 

540,000 L. This quantity exceeds the Manifest Quantity for the storage of flammable liquids pursuant to 

Schedule 11 – Placard and Manifest Quantities and therefore requires an assessment against the provisions of 

the Bushfire Prone Areas Code. 

A full set of plans for the proposal are attached at Appendix A with the site plan shown in Figure 1. 

mailto:clare@eraplanning.com.au
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Figure 1: Site plan with existing sheds shown in orange, sheds under construction shown with yellow dashed 
outline and proposed sheds for bushfire assessment purposes shown in blue. 

 

The site is located approximately 1.2 km south of the centre of Oatlands and less than 400 m south of the Light 

Industrial area on Chatham Street (refer Figure 2 and Figure 3 below). 

The site is generally flat and in addition to the six existing bond stores is covered by a combination of managed 

grassland, low threat vegetation and unmanaged grassland as per the classification under AS3959-2018 Table 

2.3 Classification of Vegetation. The surrounding vegetation is used for the grazing of animals, resulting in the 

vegetation type also being grassland with some residential dwellings with gardens (LTV). The area is also 

generally flat. 

Primary access to the site is from Bentwick Street which is an unsealed 4 m wide road within a 20 m wide road 

reserve. The site includes a secondary access from Hastings Street also an unsealed 4 m wide road within a 20 m 

wide road reserve. 
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Figure 2: Subject property highlighted in blue; site is located 1.2km south of Oatlands 

 

Figure 3: site context with zoning 
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Figure 4 below identifies the fire history of the site and surrounding area.  The nearest fires occurred in 2013 – 

2014, approximately 500 m to the south and in 2015 – 2016, approximately 2km to the south west from the site.   

 

Figure 4: Bushfire history of site (source www.thelist.tas.gov.au 23 March 2020) 

 

 

Photograph 1: Grassland to the south of site 

http://www.thelist.tas.gov.au/
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Photograph 2: Grassland to the north of site 

 

Photograph 3: Grassland to the east of site (existing Bond Stores shown) 
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Photograph 4: Grassland to the west of site 

  

Photograph 5: View from Hastings Street road reserve of rear of existing Bond Stores with water tanks 
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Photograph 6: Main entrance to the site with current works occurring for the construction of the previously 
approved bond stores 

 

Photograph 7: Secondary entrance to the site off Hastings Street  
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A bushfire prone area is defined as land that is within 100m of an area of bushfire-prone vegetation equal to or 

greater than 1 hectare. 

Bushfire-prone vegetation: means contiguous vegetation including grasses and shrubs but not including 

maintained lawns, parks and gardens, nature strips, plant nurseries, golf courses, vineyards, orchards or 

vegetation on land that is used for horticultural purposes. 

Table 2.3 of AS 3959-2018 classifies bushfire-prone vegetation types. Bushfire-prone vegetation within 100 m of 

the site is identified below: 

• North – Land to the north includes a 20 m graveled hardstand area; then 7.5 m of managed grassland 

(defined as Low Threat Vegetation pursuant to Clause 2.2.3.2 (f) of AS3959-2018); a 20 m wide road 

reserve (Hastings Street); a dwelling with managed gardens for a distance of 40 m defined as Low 

Threat Vegetation pursuant to Clause 2.2.3.2 (f) of AS3959-2018; then for a distance of 100 m+ land 

used for agricultural purposes and containing Group G - Grassland vegetation. Land to the north is flat. 

• East – Land to the east is zoned Rural Resource. For 20 m from the proposed storage sheds is graveled 

hardstand area. Further to the east the land contains Group G - Grassland vegetation for approximately 

235 m.  The land is flat.     

• South – Land to the south includes a 20 m graveled hardstand area; from the hardstand area there is 

7.5 m of managed grassland (defined as Low Threat Vegetation pursuant to Clause 2.2.3.2 (f) of 

AS3959-2018); a 20 m wide road reserve (Bentwick Street); south of Bentwick Road is land zoned Rural 

Resource and which appears to be predominantly used for agricultural purposes. Vegetation on this 

land is defined as Group G - Grassland.  Land to the south is flat. 

• West – To the west is 100 m of graveled hard stand and existing storage sheds); the development 

including the already approved storage sheds will be setback 50 m from the 20 m wide unformed road 

reserve of Whynyates Street.  Both the road reserve and the 50 m setback are zoned Rural Resource 

and contain Group G - Grassland vegetation.  Land to the west is flat. 

 

 

Grassland & LTV LTV & Grassland LTV & Grassland LTV & Grassland  

0m – 87.5m (LTV) 

87.5m – 100 m +(G) 

0m – 20m (LTV) 

20 m – 100m + (G) 

0m – 47.5m (LTV) 

47.5m – 100m+ (G) 

0m – 100m (LTV) 

100m+ (G) 
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Upslope/0° ✓ Upslope/0° ✓ Upslope/0°✓ Upslope/0°✓ 

 

>0 to 5°  >0 to 5° >0 to 5° >0 to 5° 

>5 to 10° >5 to 10°  >5 to 10°  >5 to 10° 

>10 to 15° >10 to 15° >10 to 15°  >10 to 15° 

>15 to 20° >15 to 20° >15 to 20° >15 to 20° 

 

North  

BAL 12.5 

 

East 

BAL 12.5 

 

South 

BAL 12.5 

 

West 

LOW 

 

14m 14m 14m 14m 

 

Primary access to the site will be from Bentwick Street, however the fire appliance access will be from Hastings 

Street.  The length of the access to the hydrants on the site will be greater than 30 m. Given the graveled 

hardstand area proposed and the separation of buildings the access on site will meet the requirements of Table 

E2 of the Bushfire-Prone Areas Code.  

 

The site does not have access to reticulated water infrastructure.  The site will utilise two tanks of 110,000 kL 

each (total water supply of 220,000 L on site) accessed from Hastings Street. The water system will include 

reticulated infrastructure with hydrants located within 90m of each building area. 

Details of the water supply can be found in the Fire Safety Engineering Report (Appendix D). 

 

There are no other known restrictions on the site or the area that would impact on the bushfire assessment. 
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The purpose of the Bushfire-Prone Areas Code (the code) is identified under clause E1.1.1 of the Southern 

Midlands Interim Planning Scheme 2015 as follows: 

The purpose of this Code is to ensure that use and development is appropriately designed, located, serviced and 

constructed to reduce the risk to human life and property and the cost to the community, caused by bushfire. 

In accordance with clause E1.2.1 the code applies to a hazardous use: 

(b) a use, on land that is located within, or partially within, a bushfire-prone area, that is vulnerable use or 

hazardous use… 

 

 

There is no acceptable solution under clause E1.5.2 Hazardous uses, accordingly P1 must be satisfied. 

P1 

A hazardous use must only be located in a bushfire-prone area if a tolerable risk from bushfire can be 

achieved and maintained, having regard to: 

(a) the location, characteristics, nature and scale of the use; 

(b) whether there is an overriding benefit to the community; 

(c) whether there is no suitable alternative lower-risk site; 

(d) the emergency management strategy and bushfire hazard management plan as specified in A2 and 

A3 of this Standard; and 

(e) other advice, if any, from the TFS. 

The proposal is for the expansion of an existing resource processing use, which involves the storage of a 

flammable liquid (whiskey).  The whiskey will initially be processed at 99 High Street, Oatlands and then stored 

on the subject site whilst it is aging.  A resource processing use is an allowable use in the rural resource zone and 

given the size and utilitarian nature of the proposed sheds, the requirement for the size of the land and the 

operational need for the whisky aging process to be undertaken within proximity to 99 High Street, the subject 

site is ideal to meet the operational requirements of the use. 

There are limited suitable alternative sites within proximity to the processing site at 99 High Street.  With the 

requirement for a large site, all of the potential sites are on the edge of town as the use and development is 

prohibited within the General Residential and General Business zones and accordingly any alternative site would 

also be in a bushfire prone area.  The subject site and surrounding land are flat, contains only grassland 

vegetation and has good road access. Given the above, the site presents a tolerable risk. 

The proposal, which complies with A2 and A3 of this standard is consistent with the requirements of P1. 
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A2 

An emergency management strategy, endorsed by the TFS or accredited person, that provides for 

mitigation measures to achieve and maintain a level of tolerable risk that is specifically developed to 

address the characteristics, nature and scale of the use having regard to: 

(a) the nature of the bushfire-prone vegetation including the type, fuel load, structure and 

flammability; and 

(b) available fire protection measures to: 

(i) prevent the hazardous use from contributing to the spread or intensification of bushfire; 

(ii) limit the potential for bushfire to be ignited on the site; 

(iii) prevent exposure of people and the environment to the hazardous chemicals, explosives or 

emissions as a consequence of bushfire; and 

(iv) reduce risk to emergency service personnel. 

The preparation of an emergency management strategy is critical to the mitigation of bushfire risk for the site 

and to achieve a tolerable level of risk for the proposed use. The emergency management strategy described 

below identifies the nature of the bushfire hazard and the mitigating risk considerations. 

TFS have endorsed the emergency management strategy on the 6 November 2020 with the following 

comments: 

In relation to clause E1.5.1 A2, TFS has endorsed your emergency management strategy. The final bushfire 

emergency plan will need to be approved by TFS prior to occupancy. I note the facility will likely already 

have an emergency plan that deals with other types of risks so it would make sense to incorporate 

bushfire procedures into that document, in consultation with your client, rather than create a separate 

stand-alone EP for bushfire. 

 

As identified within section 2 of the report the potential bushfire risk is generated primarily from existing 

grassland vegetation to the north, south and east of the site – noting that the land to the west is existing 

graveled hardstand containing the previously approved storage sheds. Furthermore, given the location of 

Oatlands to the north, Lake Dulverton to the east and the prevailing summer winds from the north, the bushfire 

risk is highest from the north-west and west.  The hazard management provisions that will form part of the 

bushfire hazard management plan include a graveled area for 20 m in all directions as well as a 50 m hazard 

management area to the west and east of the site and Bentwick and Hastings Street to the south and north 

respectively. 

Given the larger context of the site, being entirely within the Midland Irrigation Scheme, the area being flat, and 

the incremental development of intensive farming enterprises such as cherry orchards and vineyards, the fuel 

load, structure and flammability of the nature of the bushfire prone vegetation is considered tolerable. 

Importantly, the graveled area surrounding, and between the sheds exceeds the minimum separation required 

to comply with the BAL 12.5 by 40%. 

The potential bushfire scenario is likely to be impacted by ember attack only.  Importantly, it is unlikely that 

direct flame contact will occur given the minimum separation distance of nearly 50 m from grassland vegetation. 
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The risk cannot be completely avoided given the proximity to grassland vegetation and the fundamental purpose 

of the use being for the storage of aging whiskey.  The following is a breakdown of the risk. 

 

The risk is associated with the resource processing use; specifically, the storage of a flammable liquid (whiskey); 

there will be no other flammable substances on the site.  The sheds will be constructed to a BAL 12.5 and in 

combination with a 20 m setback, direct flame contact is unlikely; the flammable liquid will be isolated.  

 

The proposal will include a maximum of 1 – 2 staff which will visit the site 2 – 3 times per week. The period of 

time that the site will be visited will be between 7am and 7pm and will vary in length from 1 – 4 hours. Staffing 

of the site is limited to when the barrels are delivered; amenities such as toilets or a staff kitchen are not 

provided onsite, as staff will access these at their permanent place of work. It is notable that each staff member 

will always have a vehicle to access or leave the site. 

The proposed use is operationally benign with the occupancy characteristics for the site reflecting this.   

 

The site is located within an area used for agricultural purposes and is approximately 500 m south of the edge of 

the Oatlands township.  The site is not within proximity to schools, the town centre or neighbourhood centres, 

with the nearest residential use being over 50 m from the site.   

 

The proposed sheds will each have a floor area of 360 m2; each shed will be surrounded by a 20 m graveled area, 

will be constructed to BAL 12.5 and will each be serviced by a specialised water system using both 220,000 L of 

water storage and reticulated infrastructure with double head hydrants. 

In addition to the area surrounding the hazardous use exceeding the setback requirements from the bushfire 

prone vegetation, the unlikely scenario of direct flame contact, the site has two road access points: Bentwick 

Street and Hastings Street.  

 

As described above, the barrels holding the liquid will be stored within a building constructed to BAL 12.5, and 

will be stored in accordance with AS1940-2004 The storage and handling of flammable and combustible liquids, 

thereby isolating the hazardous substance from the risk.  A detailed Fire Engineering Report can be found in 

Appendix D. 

The risk is further mitigated by the graveled area having a minimum width of 20m.   

 

It is highlighted that given the site is located within proximity to the township of Oatlands, the emergency 

management in terms of bushfire must be undertaken in a manner that is consistent with the management of 
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the entire town. Should the town be put on notice, evacuated or otherwise then the management of the site 

needs to be undertaken accordingly. 

However, the Emergency Management Strategy will be reliant on the training of staff regarding the emergency 

management procedures in the event of a bushfire and importantly, understanding the alert levels for a bushfire 

risk and the trigger for the closure of the site to personnel.  The training will include: 

• Monitoring the Fire Dander Index (FDI) for the day.  If the FDI is severe or greater (50+) then all staff (at 

the 99 High Street operation) are to be on high alert and monitor the bushfire threats in the area 

through the Tas Fire Service website (www.fire.tas.gov.au). 

• If there is a bushfire in the area, the bushfire is to be continually monitored until the bushfire is no 

longer a risk. 

• Understanding the trigger (through consultation with the fire agency) and the procedure for alerting all 

relevant personnel that the site is not to be accessed. 

• Compulsory staff training is to be part of the induction process for all personnel that visit the site with 

the site managers being given a greater level of training involving the monitoring, alert levels, and the 

necessary contact people. 

 

The site is located on the edge of an established township.  The monitoring of the fire in addition to the site 

managers role will be undertaken therefore on a whole of township basis in accordance with the direction of the 

Tasmanian Fire Service.     

 

Whilst the storage of flammable liquid is a hazardous use, the materials are isolated from the bushfire hazard 

due to the barrels being stored within a building constructed to a BAL 12.5 and the graveled area surrounding 

the sheds.   

The risk is manageable due to the following key factors: 

• The site is on the edge of an established township which contains the first stage of the whiskey 

processing, ensuring that any risk of fire and associated alert levels will be continually monitored by the 

Tasmanian Fire Service. 

• The expansive area surrounding the sheds which will be graveled (i.e. managed in a minimum fuel load 

condition).  

• The site having good access to high quality public roads. 

• Each shed having access to a minimum of 10,00 L in water supply. 

• Infrequency of staff being located on site, whilst still having staff within 1.5km of the storage sheds. 

• The ease of shutting the site down to personnel.  

• The preparation of a Bushfire Emergency Management Plan in accordance with Bushfire Emergency 

Planning Guideline.  The Bushfire Emergency Management Plan is a written set of instructions which 

detail what occupants and visitors to a site should do in preparation, response and following a bushfire 

emergency. 

http://www.fire.tas.gov.au/
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Accordingly, the proposed hazardous use on the subject site has a tolerable level of risk. 

A3 

A bushfire hazard management plan that contains appropriate bushfire protection measures that is 

certified by the TFS or an accredited person. 

Appendix B shows bushfire management plan certified by the TFS.  A3 is satisfied. 
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The proposal for the final six bond stores to be located on the site at 20 Bentwick Street, Oatlands has a 

tolerable level of risk and is consistent with the requirements of the Bushfire Prone Areas Code. 

A condition is recommended for the planning permit that requires the proposal be consistent with the Bushfire 

Assessment Report and Hazard Management Plan.
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DEVELOPMENT APPLICATION FOR SIX SHEDS (BOND STORES)

C.T. 122266/2               PID 2046563

20 BENTWICK STREET, OATLANDS
LAND BOUNDED BY TUNNACK ROAD, BENTWICK STREET, WHYNYATES STREET & HASTINGS STREET

20 September 2020



APPLICATION DETAIL:

This is an application for six additional sheds on a 8.589 Ha title containing six existing sheds with a further six sheds currently under 
construction, leading to a total of 18 sheds.  The new sheds are proposed to be identical to those existing and will be used for the same 
purpose: as ‘bond stores’ for the storage of aging whisky barrels. The land is located at 20 Bentwick Street, Oatlands, on the southern 
outskirts of the town. The property is bounded by Tunnack Road, Bentwick Street, Whynyates Street and Hastings Street. .

The land is zoned Rural Resource (Zone 26), is mostly under pasture and has a gentle slope to the east, down to its Tunnack Road frontage.

Each shed will be 30m x 12m and no greater in height than 6.9m. They will be positioned in a new line across the property in front of the 
existing line of sheds when viewed from Tunnack Road. The six new sheds will align with the existing sheds, forming a six-shed by three-
shed grid, as indicated on the site plan. They will utilise the existing vehicular access from Bentwick Street, with vehicular access then 
gained from the internal hardstand vehicular maneuvering area surrounding the existing sheds.

They will be setback approximately 255m from the Tunnack Road frontage, 140m from the rear boundary (Whynyates Street), 27.5m from 
the eastern side boundary (Bentwick St) and 27.5m from the western side boundary (Hastings St). They will be separated from each other 
and from the existing line of sheds by 15m.

The gravel hardstand area around the existing sheds will be extended to encompass the new sheds, in accordance with the existing Bushfire 
Hazard Management Plan.

The sheds are to be used for the storage of aging whisky barrels from the soon-to-be-completed Callington Mill Distillery, to be sited next to 
Callington Mill in Oatlands. Whisky from other Tasmanian distilleries will also be stored.

Malt whisky is produced from Tasmanian barley which is predominantly grown in the Midlands region. As such, the use of the sheds is 
directly associated with the local processing of this local agricultural produce into a high-value product.

Bond stores are simply secure storage sheds. There is no machinery or processing involved and no external lighting.

Commercial vehicles accessing the site would be no more than one truck and one light vehicle per day. A forklift would be used within the 
sheds.

Staffing of the site is generally limited to the times when barrels are delivered, which is no more than once a day for a period of one or two 
hours. Facilities will therefore not be provided within the sheds, as staff can access these at their permanent place of work.

Application for Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands



BUSHFIRE HAZARD MANAGEMENT PLAN:

The site is subject to an existing certified Bushfire Hazard Management Plan (BHMP).

The requirements of the BHMP will be applied and maintained in relation to the six new sheds, including:

• A gravelled area to be established between and around the buildings extending 20 metres in all directions.

• The remainder of the land to be maintained by grazing, slashing or similar to keep the fuel load low.

• Sheds constructed to BAL 12.5.

• Each shed to have access to at least 10,000 litres of water reserved for fire fighting purposes.

DIAGRAMS

The attached diagrams detail the following:

• Diagram 1: Site Plan.

• Diagram 2: Check Survey Plan.

• Diagram 3: Elevations and Floor Plan

• Diagram 4: Images: Existing Sheds. (New sheds to be the same as existing).

• Diagram 5: Images: Location of New Sheds.
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Diagram 1 - Site Plan
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Diagram 2 – Check Survey Plan
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Diagram 3 – Elevations and Floor Plan



Diagram 4 – Images: Existing Sheds.
Application for Storage Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands

Existing sheds: view from Hastings Street boundary 
showing rear walls (facing away from Tunnack Rd)

The new sheds will be the same design as existing.

Existing sheds: view from Bentwick Street boundary, 
showing ends (and water tanks) facing Tunnack Road. 
Proposed sheds to be located to the right. 



Diagram 5 – Images: Location of New Sheds.
Application for Storage Sheds (Bond Stores) - CT 122266-2, 20 Bentwick Street, Oatlands

View looking east across the proposed location of the new sheds 
with respect to the existing sheds. They will be located on the 
hardstand area. 

The new sheds will be the same design as existing.

View looking north-east across the proposed location of the new 
sheds towards Tunnack Road. 
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The following design and construction requirements apply to property access:
(a) all-weather construction;
(b) load capacity of at least 20t, including for bridges  and culverts;
(c) minimum carriageway width of 4m;
(d) minimum vertical clearance of 4m;
(e) minimum horizontal clearance of 0.5m from the  edge of the carriageway;
(f) cross falls of less than 3 degrees (1:20 or 5%);
(g) dips less than 7 degrees (1:8 or 12.5%) entry and  exit angle;
(h) curves with a minimum inner radius of 10m;
(i) maximum gradient of 15 degrees (1:3.5 or 28%) for sealed roads, and 10 degrees (1:5.5 or 18%) for 
unsealed  roads; and
(j) terminate with a turning area for fire appliances  provided by one of the following:
   (i) a turning circle with a minimum outer radius of 10m; or
   (ii) a property access encircling the building; or
   (iii) a hammerhead 'T' or 'Y' turning head 4m wide and 8m  long.
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BUSHFIRE-PRONE AREAS CODE 

CERTIFICATE1 UNDER S51(2)(d) LAND USE PLANNING AND 
APPROVALS ACT 1993 

1. Land to which certificate applies

The subject site includes property that is proposed for use and development and includes all 
properties upon which works are proposed for bushfire protection purposes. 

Street address: 20 Bentwick Street, Oatlands 

Certificate of Title / PID: 122266/2 

2. Proposed Use or Development

Description of proposed Use 
and Development: 

Resource processing (storage of flammable liquid) 

Storage of (total on site) 540,000 L 

Applicable Planning Scheme: Southern Midlands Interim Planning Scheme 2015 

3. Documents relied upon

This certificate relates to the following documents: 

Title Author Date Version 

Bushfire Assessment Report Clare Hester 6 November 2020 Final_V1 

Fire Safety Engineering Report COVA 3 November 2020 Rev_1 

1 This document is the approved form of certification for this purpose and must not be altered from its original form. 
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4. Nature of Certificate 
 

The following requirements are applicable to the proposed use and development: 
 

☐ E1.4 / C13.4 – Use or development exempt from this Code 

 Compliance test Compliance Requirement 

☐ E1.4(a) / C13.4.1(a) Insufficient increase in risk 

 

☐ E1.5.1 / C13.5.1 – Vulnerable Uses 

 Acceptable Solution Compliance Requirement 

☐ E1.5.1 P1 / C13.5.1 P1 
Planning authority discretion required. A 
proposal cannot be certified as compliant with 
P1.  

☐ E1.5.1 A2 / C13.5.1 A2 Emergency management strategy 

☐ E1.5.1 A3 / C13.5.1 A2 Bushfire hazard management plan 

 

☐ E1.5.2 / C13.5.2 – Hazardous Uses 

 Acceptable Solution Compliance Requirement 

☐ E1.5.2 P1 / C13.5.2 P1 

Planning authority discretion required. A 
proposal cannot be certified as compliant with 
P1. 

See assessment in Bushfire Assessment Report 

☒ E1.5.2 A2 / C13.5.2 A2 Emergency management strategy 

☒ E1.5.2 A3 / C13.5.2 A3 Bushfire hazard management plan 

 

☐ E1.6.1 / C13.6.1 Subdivision: Provision of hazard management areas 

 Acceptable Solution Compliance Requirement 

☐ E1.6.1 P1 / C13.6.1 P1 
Planning authority discretion required. A 
proposal cannot be certified as compliant with 
P1. 

☐ E1.6.1 A1 (a) / C13.6.1 A1(a) Insufficient increase in risk  

☐ E1.6.1 A1 (b) / C13.6.1 A1(b) 
Provides BAL-19 for all lots (including any lot 
designated as ‘balance’) 
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☐ E1.6.1 A1(c) / C13.6.1 A1(c) Consent for Part 5 Agreement  

 
 

☐ E1.6.2 / C13.6.2 Subdivision: Public and fire fighting access 

 Acceptable Solution Compliance Requirement 

☐ E1.6.2 P1 / C13.6.2 P1 
Planning authority discretion required. A 
proposal cannot be certified as compliant with 
P1. 

☐ E1.6.2 A1 (a) / C13.6.2 A1 (a) Insufficient increase in risk  

☐ E1.6.2 A1 (b) / C13.6.2 A1 (b) Access complies with relevant Tables 

 

☐ 
E1.6.3 / C13.1.6.3 Subdivision: Provision of water supply for fire fighting 
purposes 

 Acceptable Solution Compliance Requirement 

☐ E1.6.3 A1 (a) / C13.6.3 A1 (a) Insufficient increase in risk 

☐ E1.6.3 A1 (b) / C13.6.3 A1 (b) 

 

Reticulated water supply complies with relevant 
Table 

 

☐ E1.6.3 A1 (c) / C13.6.3 A1 (c) Water supply consistent with the objective 

☐ E1.6.3 A2 (a) / C13.6.3 A2 (a)  Insufficient increase in risk 

☐ E1.6.3 A2 (b) / C13.6.3 A2 (b) 

 

Static water supply complies with relevant Table 

 

☐ E1.6.3 A2 (c) / C13.6.3 A2 (c) Static water supply consistent with the objective 
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5. Bushfire Hazard Practitioner 
 

Name: Clare Hester 
Phone 

No: 
0429 359 636 

 

Postal 
Address: 

7 Commercial Road 
North Hobart 
 

Email 
Address: 

clare@eraplanning.com.au 

 
 

Accreditation No: BFP – 149 Scope:  1, 2, 3A, 3B 

 

 

6. Certification 
 

I certify that in accordance with the authority given under Part 4A of the Fire Service Act 
1979 that the proposed use and development: 
 

☐ 

Is exempt from the requirement Bushfire-Prone Areas Code because, having regard 
to the objective of all applicable standards in the Code, there is considered to be an 
insufficient increase in risk to the use or development from bushfire to warrant any 
specific bushfire protection measures, or 

☒ 

The Bushfire Hazard Management Plan/s identified in Section 3 of this certificate 
is/are in accordance with the Chief Officer’s requirements and compliant with the 
relevant Acceptable Solutions identified in Section 4 of this Certificate. 

 
 

Signed: 
certifier 

 
 
 
 

 

Name: Clare Hester Date: 3 November 2020 

    

  
Certificate 

Number: 
1718-089 

  (for Practitioner Use only) 
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C.T. 122266/2 

 



FIRE SAFETY ENGINEERING REPORT 
Oatlands Bond Stores, Oatlands, Tasmania 

 

COVA THINKING PTY LTD 

ACN 117 492 814 
covathinking.com  

F100 04 • Revision 25 • 1 March 2018 

Page 1  of 20

Oatlands Bond Stores, 
Oatlands, Tas. – Fire Safety 

 

FIRE ENGINEERING REPORT for DASCO PTY LTD 

Project No: 5519.001 

FSER Rev 1 

3rd November 2020  

 
 



FIRE SAFETY ENGINEERING REPORT 
Oatlands Bond Stores, Oatlands, Tasmania 

 

COVA Thinking Pty Ltd 

ACN 117 492 814 
covathinking.com  

Oatlands Bond Stores, Oatlands, Tas. - Fire Safety

Project: 5519.001 Rev 1

Authorisation: Page 1  of 1

DOCUMENT ISSUE AUTHORISATION 

PROJECT: Oatlands Bond Stores, Oatlands, Tasmania – Fire Safety 

PROJECT NO:  5519.001 

AUTHOR: Miles Harrison 

BSc(Mech Eng),  FIEAust,   

NER (Mechanical & Fire Safety), 

Grad Cert Performance Based Fire & Building Codes (VUT).   
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This document has been prepared in accordance with the scope of services agreed upon between COVA Thinking 

Pty Ltd (COVA) and the Client.  To the best of COVA’s knowledge, the document presented herein represents the 
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1. EXECUTIVE SUMMARY 

The firefighting water supply system at the Oatlands Bond Store facility has been designed to suit the particular 

hazard presented by this type of installation and does not fully comply with the National Construction Code (NCC) 

Deemed to Satisfy (DtS) requirement which references Australian Standard AS 2419.1 – Fire Hydrant Installations 

Systems Design, Installation and Commissioning.  A Performance Solution is presented to allow the use of fire 

extinguishers in lieu of fire hose reels. 

This Fire Safety Engineering Report (FSER) presents an NCC compliant Performance Solution that will allow the 

project to meet the requirements of the Tasmanian Building Act 2016 (as amended). 

The non-compliances with NCC DtS requirements applying to this project is shown below together with the 

proposed Performance Solutions: 

Item Proposed Construction Assessment 

Method 

Deemed-to-

Satisfy 

Requirement 

Meeting the 

Performance 

Requirement 

Non-Compliant 

Water Storage 

and water 

delivery 

arrangement. 

Minimum Fire Water storage 

volume of 220,000 litres.  Fire 

Water pumping by means of 

Tasmania Fire Service appliance.  

A2.2(2)(c) E1.3  A2.2(1)(a), 

EP1.3 

Deletion of the 

requirement for 

Hose Reels 

Provision of Fire Extinguishers as 

required by Table 11.3 of AS 1940 

A2.2(2)(c) E1.4 A2.2(1)(a), 

EP1.1 

A Schedule of Required Fire Safety Features can be found in Section 10 of this FSER. 
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2. INTRODUCTION 

2.1 BACKGROUND 

The Oatlands Bond Stores have a range of almost unique features that make them very different to the types of 

buildings envisaged in the NCC.  Whilst they are classified as Class 7b – storage buildings, they are more akin in some 

regards to archive buildings wherein, once the stored material is in place, access is extremely rare with the storage 

periods being measured in decades.  They are located remote from populated areas being surrounded by paddocks 

in an agricultural setting.  During the long storage periods, the buildings have a fully compliant power supply and 

hence a fire accident due to an electricity fault is extremely unlikely.  Given these features, risk to life and property 

from a fire incident are extremely low, but the stored material is flammable Potable Spirit in wooden barrels (65% 

Ethanol by volume is classified as a Packing Group II Flammable Liquid.  Refer AS 1940) and due to this and the large 

volume of the stored material (around 150,000 litres/store – varies with store size), such a fire could be very large and 

would need to be appropriately managed as required by the Tasmanian Fire Service Act.   

 

As part of the Building Approvals process for buildings used for storage of Hazardous/Dangerous Goods, the Bond 

Stores have been subjected to a formal Risk Assessment process in order to comply with the requirements of the 

Dangerous Goods (General) Regulations 1998 and the Tasmanian Building Act 2016.  The report produced in respect 

of this is used as a source document for this FSER.  The key conclusion and recommendation of the Risk Report is that 

a fixed firefighting water supply be provided and this FSER confirms the Risk Report’s findings and outlines a firefighting 

methodology that is judged to be appropriate for a site of this nature. 

This Fire Safety Engineering Report (FSER) provides an NCC compliant Performance Solution that will enable the 

Bond Store buildings to comply with the Tasmanian Building Act 2016 (as amended).  This FSER has been prepared in 

accordance with the general methodology of the International Fire Engineering Guidelines (IFEG). 

2.2 STAKEHOLDERS 

Proprietor: Lake Frederick Inn Pty Ltd,  

Proprietor’s Representative: Mr Hamid Saeidi, Dasco Pty Ltd 

Building Surveyor: Mr Leon McGuinness, Leon McGuinness Building Surveying 

Responsible Fire Authority: Mr Daniel Greig & Mr Steven Davison, Tasmania Fire Service (TFS) 

Fire Engineer:  Mr Miles Harrison, COVA Thinking 

Services Engineers: Mr Julian Cook, COVA Thinking 

2.3 LIMITATIONS 

The Performance Solution proposed herein is based on the above documents and on the specific criteria identified in 

this report.  The Performance Solutions may be invalidated by any subsequent design or usage changes.   

This FSER does not consider the cases of  

• A terrorism attack or 

• A situation in which multiple ignition sources (arson) are involved. 

This FSER does not include detailed design information.  It includes sufficient performance-based information to 

enable an appropriately qualified designer to carry out the required detailed design work. 

2.4 REFERENCE DOCUMENTS  

The following documents form the basis of preparation of this FSER: - 

• Report by Riskcon Engineering Pty Ltd – Pontville & Oatlands Bond Rooms reference number 

RCE-20063_RA_Final_28Oct20_Rev(2).  This report is appended to the FSER in full. 

• Drawings and aerial photos of the site are attached at the back of this report. 

• AS 1940:2017 – Storage and Handling of Flammable & Combustible Liquids 

• National Construction Code 2019 (NCC) 

• Building Surveyor document DOC-43965-5386574074-23350-9778976440.pdf. 

• Bushfire Assessment Report by Era Planning & Environment – project # 1718-089 
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3. BUILDING DESCRIPTION 

3.1 GENERAL 

The building description is focussed on the proposed Performance Solution and it is therefore not fully 

comprehensive. 

3.2 BUILDING USAGE, CLASSIFICATION AND TYPE OF CONSTRUCTION 

The Bond Stores are classified as Class 7b – Storage.   

 

A single storey Class 7b building of less than 2000m2 must be constructed to Type C fire resistant construction 

standard.  However additional requirements arise in respect of AS1940 compliance with the key requirement being 

that a Bond Store building of the proposed size must be constructed from non-combustible materials.  

3.3 MATERIALS OF CONSTRUCTION 

The floors are concrete slabs.  External walls and roofs are sheet metal supported on structural steel frame. Skylights 

are of Polycarbonate material.  This has good fire properties in that it does not readily ignite and, if subjected to high 

radiation levels, tends to melt away from the fire source.   

 

Internal bunding is to be provided with the bund wall height to be capable of containing the liquid volume required by 

AS1940.  Access ramps will need to be provided over the bund wall to facilitate loading and unloading of barrels. 

3.4 BUILDING GEOMETRY & FUNCTION 

Floor plans are included at the back of this report to assist in understanding of the Performance Solution.   

Each Bond Store is approximately 12m x 30m with 3m wall height up to the gutters.  Pitched roof apex height is 6m. 

The sole function of the buildings is long term storage of Potable Spirits in maturing timber barrels. 

3.5 ACCESS & EGRESS 

The Building Surveyor has judged that building access and egress provisions meet requirements of the NCC. 

The site is provided with 2 entrances as required by the TFS. 

3.6 FIRE & SMOKE COMPARTMENTATION AND SEPARATION 

The minimum separation distance between buildings as required by the NCC DtS provisions is not relevant to this 

project because it is less than that required by AS 1940 – Storage and Handing of Flammable & Combustible Liquids.  

Table 4.1 of AS 1940 requires: 

• a minimum separation distance of 20m between stores and  
• 3m separation from the property boundary in the instance where no off-site protected place exists or 
• 20m minimum separation distance to an off-site protected place. 

At Oatlands the side to side separation distances are 15m and the end to end separation distances are 12.5m.  

Distances from the property boundary are 27.5m.  The separation distance non-compliance issue is addressed in the 

Risk Assessment Report and, for the site geometry and application, has been found to be acceptable. 

3.7 SERVICES 

The following paragraphs identify services being provided to meet NCC DtS requirements and requirements arising 

from the Performance Solution.  A schedule of fire safety features required to satisfy the proposed Performance 

Solution can be found in Section 10 – Conclusion & Required Fire Safety Features. 
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Fire Detection & Occupant Warning 
Not Required 

Sprinklers 
Not Required. 

Hydrants 
A performance solution proposes the provision of a firefighting water supply system as described below and as shown 

on the attached drawings.  

Hose Reels 
A performance solution proposes that no hose reels be provided for the Bond Stores. 

Fire Extinguishers 
Fire extinguishers will be provided in accordance with Table 11.3 of AS 1940 (>100 to ≤600m3) or AS2444, whichever is 

the more stringent. 

Exit & Emergency Lighting 
The Bond Stores will have a fully compliant power supply as required for use in an area housing flammable liquids.  

The Building Surveyor has assessed that the proposed exit and emergency lighting arrangement meets NCC 

requirements. 

Ventilation & Smoke Management 
There is no requirement for a smoke management system. 

Ventilation is currently by means of ridge line natural ventilators.  At present there are no fixed low-level air inlets, but 

these will be provided during remedial works.  The new inlet ventilation louvres will need to incorporate ember 

protection screens and shall be sized to meet AS 1940 air flow requirements with such screens in place. 

4. OCCUPANT CHARACTERISTICS 

Only Oatlands staff and government inspectors will enter the Bond Stores.  Staff will be trained in emergency 

response and will be fully familiar with building geometry and firefighting resources.  Refer to the Performance 

Solution section below for further discussion in respect of emergency response. 

5. FIRE SAFETY OBJECTIVES 

5.1 LEGISLATIVE OBJECTIVES 

The only objective in respect of fire safety is to achieve compliance with the requirements of the NCC and the 

Tasmanian Dangerous Goods (General) Regulations 1998.  By default, such compliance includes occupant safety, 

emergency services personnel safety and provides for protection of adjacent property. 

5.2 CLIENT OBJECTIVES 

The Client has no objectives other than compliance with regulatory requirements.  

6. NCC DTS NON-COMPLIANCES & PERFORMANCE SOLUTION PROPOSALS 

6.1 BOND STORE FIRE HYDRANT SYSTEM - PERFORMANCE SOLUTION 

NCC Clause E1.3 requires that a fire hydrant system shall comply with AS 2419.1:2017 - Fire Hydrant Installations 

System Design, Installation and Commissioning.  The prescribed number of hydrants flowing simultaneously and 

required flow rates are set down in AS1940 – Storage and Handling of Flammable and Combustible Liquids. 
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A formal risk assessment has determined worst credible fire characteristics and the amount of firefighting water 

needed to cool adjacent structures.  The rural nature of the unpowered site and its use for long term storage with no 

occupants normally on site has led to the selection of a fire hydrant system that will use tanks as a water source and 

which will rely on the use of a Tasmania Fire Service pumping appliance for delivery of firefighting water.  The 

Performance Solution will provide NCC compliant fire safety by virtue of compliance with Performance Requirement 

EP1.3. 

6.2 DELETION OF HOSE REELS - PERFORMANCE SOLUTION 

A fire incident at a Bond Store housing timber barrels full of Potable Spirits is likely to be extremely fast in developing 

untenable conditions.  Under these circumstances it is essential that staff (untrained in fire suppression) evacuate 

immediately and do not attempt to deploy a small capacity fire hose to suppress the fire.  The Performance Solution 

will argue for the use of fire extinguishers deployed to comply with AS1940 in preference to the use of Hose Reels.  

NCC compliance will be demonstrated by meeting Performance Requirements EP 1.1. 

6.3 PERFORMANCE SOLUTION SUMMARY 

Item Proposed Construction Assessment 

Method 

Deemed-to-

Satisfy 

Requirement 

Meeting the 

Performance 

Requirement 

Non-Compliant 

Water Storage 

and water 

delivery 

arrangement. 

Minimum Fire Water storage 

volume of 220,000 litres.  Fire 

Water pumping by means of 

Tasmania Fire Service appliance.  

A2.2(2)(c) E1.3  A2.2(1)(a), 

EP1.3 

Deletion of the 

requirement for 

Hose Reels 

Provision of Fire Extinguishers as 

required by Table 11.3 of AS 1940 

A2.2(2)(c) E1.4 A2.2(1)(a), 

EP1.1 

7. HAZARDS AND PREVENTATIVE & PROTECTIVE MEASURES 

Refer to the attached Risk Assessment report for a discussion of hazards and associated preventative and 

protective measures. 

The Bushfire Hazard Report for this development outlines measures required to manage bushfire risk at the Bond 

Store site. 

8. FIRE BRIGADE RESPONSE  

Tasmania Fire Service (TFS) facilities nearest to the Oatlands Bond Store site are located at Oatlands, 

Campbelltown/Ross and Kempton.  All of these fire stations are equipped with pumper appliance vehicles and 

smaller capacity bushfire trucks, but all are manned by volunteer crews.  The nearest 24-hour manned fire station is 

at Glenorchy as shown on the map below.  Travel distance from Glenorchy to Oatlands is around 77km so that likely 

response time to site would be in the region of over one hour.  The Launceston Fire Station is 116km from Oatlands so 

response time would be in the region of 1.5 hours.  

Once on site the Fire Brigade would connect the pumping appliance(s) to the fire water tanks and adjacent feed 

hydrant inlets.   

Fire hoses would be deployed and connected to attack hydrants located near the Bond Stores requiring cooling 

water.  In the early stage of a fully developed Bond Store fire, it is essential that fire water NOT be directed at the fire 

as this could result in the containment bund overflowing with possible rapid fire spread to adjacent Bond Stores and 

in environmental contamination.  In the early stage of a fire firewater must be directed ONLY to cool adjacent 
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buildings and to control any nearby grass fire.  For building cooling purposes, it will be necessary to use low pressure 

long throw nozzles to minimise water loss due to spray.  High pressure fogging nozzles must not be used.  The design 

flow rate for adjacent building cooling purposes is an average of 15 l/s as stipulated in the attached Risk Report.  

After a burning period of approximately 2 hours, it should be possible to commence dilution of the remaining Ethanol 

pool in the bund and this would eventually result in extinguishment of the pool fire. 

Glenorchy 

Fire Brigade 

Oatlands Bond 

Store Site 

Campbelltown 

Fire Station 

Kempton Fire 

Brigade 
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9. PERFORMANCE SOLUTIONS  

9.1 BOND STORE FIRE HYDRANT SYSTEM - PERFORMANCE SOLUTION 

9.1.1 PERFORMANCE SOLUTION CONCEPT 

The intention of this Performance Solution is to provide a foolproof, reliable firewater supply system that ensures 

safety for Fire Brigade personnel, prevents fire spread to other Bond Stores, allows for bushfire control and for 

eventual suppression of the fire. 

9.1.2 APPROACH & ANALYSIS METHOD 

The Performance Solution will use a combination of qualitative and deterministic quantitative arguments (by means 

of reference to the attached Risk Report) to demonstrate that it meets the NCC Performance requirements.  IFEG 

Subsystems considered will include the following: 

SSE – Occupant Evacuation and Control – considered 
SSF – Fire Services Intervention - considered 

9.1.3 ACCEPTANCE CRITERIA AND SAFETY FACTORS 

Numerical acceptance criteria are not required for this Performance Solution.  Fire Brigade personnel will be able to 

deploy firefighting hoses in such a manner that recommended maximum radiation levels are not exceeded at any 

time. 

9.1.4 DESIGN FIRE SELECTION 

Two principal types of fire scenario could occur at the Oatlands Bond Stores: 

1. An outbreak of fire when staff are on site.  

2. An outbreak of fire when the site is unattended. 

The critical type of fire for which the fire hydrant system is designed can only occur due to the prolonged application 

of fire energy to a wooden barrel of Potable Liquid, with the worst case being that of a fire at the bottom of a 

storage stack.  Under this circumstance, barrels above would distort allowing flammable liquid to contribute towards 

increasing fire size.  With a large enough fire in a vertical stack, radiant heat would cause adjacent barrels to 

commence burning and these, in turn, would leak flammable liquid.  With sufficient mass loss of barrel strakes, the 

fire affected barrels would progressively collapse, and all of the remaining stored liquid would fall into the bunded 

area whereon flames would spread to other stacks and the process would be repeated.  The Risk Assessment 

company, Riskcon Engineering, has assessed that the rate of barrel collapse and associated build-up of liquid would 

be consistent with the bunding requirements of AS1940.  Rising internal building temperature would eventually cause 

the polycarbonate roof lights to melt thereby providing increasing air supply for the growing fire.  Ultimately internal 

temperature would be high enough to cause building collapse with the fire continuing to consume the bunded 

ethanol by virtue of the gaps in the distorted and collapsed sheet metal walls and roof. 

Having outlined the critical design fire, it must be recognised, as identified in the Risk Report, that the probability of 

such an occurrence is very low, particularly as the Oatlands Bond Stores have a fully compliant power supply and, 

for most of the time, are unstaffed.  The only credible ignition sources capable of producing such a fire are: 

A loading/unloading fork lift truck accident 

• A bushfire 
• A lightning strike 
• Vandalism 

These will be discussed below. 

SSA – Fire Initiation & Development & Control - considered 

SSC – Fire Spread & Impact & Control - considered 

SSD – Fire Detection, Warning and Suppression - considered 
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9.1.5 FIRE SAFETY DISCUSSION AND ANALYSIS 

Outbreak of Fire when Staff are on site. 
A gas powered fork lift truck fire scenario will either only involve the fork truck itself, in which case the staff involved 

may be able to suppress the fire using fire extinguishers provided specifically for this purpose, or will involve a 

collision with or dropping of barrels which allows flammable liquid to join the conflagration.  Under these 

circumstances staff should immediately evacuate the building and call the fire brigade.  Staff are not trained in fire 

suppression using an on-site fire hydrant system so there is no purpose in constructing one that can be used before 

Fire Brigade appliances arrive on site. 

Outbreak of Fire when the site is unattended. 
Lightning strikes are becoming more common as a result of climate change.  A direct hit on the metal roof of one of 

the Bond Stores could cause molten metal to fall onto the timber barrels below.  Whether or not the heated metal 

would have sufficient thermal energy to ignite a timber barrel and cause a sustained fire is clearly open to question 

because of the number of variables involved.  However, in 2018 Tasmania sustained thousands of lightning strikes 

that caused massive bushfire damage, so this ignition source cannot be ruled out. 

Grassland type bushfires are common in Tasmania and the Oatlands Bond Stores are surrounded by grassland.  The 

bushfire hazard management plan will ensure that combustibles surrounding the Bond Stores are kept to a minimum.  

This means that the most likely fire transmission mechanism is by means of ember attack.  Ventilators and inlet grilles 

will be ember protected and building materials will be non-combustible.  Grassland embers have low thermal mass 

and limited fire duration so that, even if some embers make their way into the interior of the Bond Stores, it is highly 

unlikely that they would have sufficient ignition energy to cause a sustained barrel fire. 

Vandalism of the Bond Stores is a possibility and a determined person could certainly initiate the sort of critical fire 

scenario outlined in section 9.1.4. 

The common factor in all of these situations is that the presence of fire would not be noticed until a Bond Store was 

well alight under which circumstance a member of the public or resident would raise the fire alarm. 

Firefighting Response 
Section 8 outlines Fire Brigade Response requirements.  The common thread in all of the above scenarios is that, in 

the highly unlikely event of a developing Bond Store fire, Fire Brigade response time inevitably means that fire 

suppression following site set-up will not immediately be possible.  Once a pumping appliance has arrived on site 

and has been connected to the water tanks and feed hydrant, the fire would be managed by keeping adjacent 

structures cool until such time as extinguishment by means of bund pool dilution becomes possible. 

9.1.6 NCC PERFORMANCE REQUIREMENTS 

The above arguments have shown how the Performance Solution meets NCC Performance Requirements and these 

are summarised in following tables.  

EP1.3 Compliance Comment 

A hydrant system must be provided to the 

degree necessary to facilitate the needs of the 

fire brigade appropriate to- 

The referenced Risk Assessment Report outlines firefighting 

water supply requirements for protection of adjacent 

structures and eventual suppression of a bond store fire.  

(a)  fire-fighting operations; and Dual Water tanks will be provided with suction connections 

for attachment to TFS pumper appliance(s).  Firefighting 

water will be reticulated in an AS2419 compliant 

underground piped network to attack hydrants positioned to 

facilitate delivery of cooling water to buildings adjacent to the 

fire whilst providing safe working conditions for Firefighters.  

Refer to the attached drawing for details. 

(b)  the floor area of the building; and Each bond store is single storey and has a floor area of 

360m2. 
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EP1.3 (Cont) Compliance Comment 

(c)  the fire hazard. Each bond store contains in the region of 150,000 litres of 

65% proof potable spirits stored in wooden barrels.  Once 

liquid level in the bund has reduced due to burning, the 

remaining ethanol can be diluted to achieve fire suppression. 

The above arguments demonstrate NCC compliance in accordance with Clauses A2.2(2)(c) and A2.2(1)(a). 

9.2 DELETION OF INTERNAL FIRE HYDRANTS & HOSE REELS - PERFORMANCE SOLUTION  

9.2.1 PERFORMANCE SOLUTION CONCEPTS 

The Performance Solution in respect of the deletion of the requirement for fire hose reels argues that the use of a fire 

hose reel in a potable spirits bond store situation would actually decrease fire safety. 

9.2.2 APPROACH & ANALYSIS METHOD 

This Performance Solution utilises a qualitative comparative argument in order to demonstrate NCC compliance. 

9.2.3 ACCEPTANCE CRITERIA AND SAFETY FACTORS 

Numerical acceptance criteria are not required for a comparative Performance Solution.  A safety factor is not 

required. 

9.2.4 DESIGN FIRE SELECTION 

No specific design fire is required.   

9.2.5 FIRE SAFETY DISCUSSION AND ANALYSIS 

Sections 9.1.4 and 9.1.5 outline likely fire scenarios and the associated responses to such occurrences.  Should a fire 

occur with a staff member(s) on site, and should the accident have occurred in such a way that no barrels had been 

initially damaged, then first fire attack using one of the fire extinguishers located no more than 15m away would 

provide a fast and effective means of fire suppression.  By contrast, a fire hose reel could be up to 30m away from 

the site of the fire and the staff member would have to take valuable time to travel to the hose reel and then to 

deploy the hose before being able to commence first fire attack.  Given the nature of the stored material, the fire 

may well have become uncontrollable by the time the hose reel had been deployed thereby decreasing safety for 

the staff member.   

9.2.6 PERFORMANCE REQUIREMENTS 

The following tables show how the Performance Solution meets NCC Performance Requirements.   

EP1.1 Compliance Comment 

A fire hose reel system must be installed to the 

degree necessary to allow occupants to safely 

undertake initial attack on a fire appropriate to- 

The nature of the stored materials (65% proof potable spirits 

stored in wooden barrels) and the consequential likely 

rapidity of fire spread makes the use of fire hose reels 

potentially less safe than the use of fire extinguishers.  Refer 

above text. 

(i) the size of the fire compartment; 
and 

Each bond store is single storey and has a floor area of 

360m2. 

(ii) the function or use of the 
building; and 

Each bond store contains in the region of 150,000 litres of 

65% proof potable spirits stored in wooden barrels.   

(iii) any other fire safety systems 
installed in the building; and 

There are no other fire safety systems 
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EP1.1 (Cont) Compliance Comment 

(iv) the fire hazard. Fire Extinguishers & Hose Reels are only used for early fire 

control.  In the event of rapid fire development whilst a hose 

reel is being deployed, such a situation would provide less 

fire safety for the staff member than the use of a fire 

extinguisher located nearer to the fire.  The use of Fire 

Extinguishers under this circumstance provides superior 

safety for staff members and is therefore better than the DTS 

requirement. 

The above discussion has shown that the Performance Solution provides equivalent fire safety when compared with 

an NCC DtS compliant solution thereby meeting the requirements of NCC Clauses A2.2(2)(c) and A2.2(1)(a). 
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10. CONCLUSION AND REQUIRED FIRE SAFETY FEATURES 

Provided the following required fire safety features, and those identified in Section 3, are installed at Oatlands Bond 

Store site, the proposed Performance Solutions have been demonstrated to meet NCC Compliance Requirements.  

• Ensure that electrical systems comply with the Hazardous Area requirements of AS3000 – Wiring Rules.  

• All Bond Stores shall be provided with 50mm bunding – refer attached Riskcon report. 

• Provide a fire hydrant system and fire water storage as described in Section 3 and as shown on the attached 

drawing. 

• Fire extinguishers shall be provided in accordance with Table 11.3 of AS 1940 (>100 to ≤600m3) or AS2444, whichever 

is the more stringent 

• Provide new natural ventilation inlet ventilation louvres as per requirements of AS1940.  These will need to 

incorporate ember protection screens and shall be sized to meet AS 1940 air flow requirements with such screens 

in place. 

 

In respect of “Management in Use” issues: 

• Observe the requirements of the Bushfire Hazard Management Plan. 

• Identify that the building is the subject of Performance Solutions on the building Form 56 and reference this FSER. 

11. REFERENCES 

1. International Fire Engineering Guidelines - 2005 

2. CIBSE Guide E – Fire Safety Engineering  
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Executive Summary 

Background 

Dasco Australia Pty Ltd (Dasco) has been engaged to construct several bond stores for the 

purposes of storing whisky to allow it to age. The bond stores will be located at two sites located in 

Pontville and Oatlands, Tasmania. Whisky is classified as a flammable liquid and is therefore 

subject to the Tasmania Work Health and Safety Regulation 2012 (WHS) which requires the risks 

associated with the storage to be assessed and minimized So Far As Is Reasonably Practicable 

(SFARP). Compliance with an Australian standard is considered the minimum acceptable level of 

risk reduction to comply with the Regulation.  

A high level review of AS 1940-2017 was conducted for the bond stores to determine whether the 

stores comply with the standard. The results of this review showed that there would be several 

non-compliances; however, several of these would be easily managed (i.e. ventilation); however, 

given the restrictions of the site, some non-compliances (i.e. separation distances and hydrant 

protection) could not be complied with prescriptively without cost prohibitive modifications. 

As noted, the requirements of the Regulation don’t require prescriptive compliance with a standard 

and that the risks must be managed. Therefore, if an equivalent level of safety to the standard can 

be demonstrated then the risks would have been managed SFARP as required by the Regulation. 

Dasco, on behalf of the client, has engaged Riskcon Engineering Pty Ltd (Riskcon) to prepare a 

risk assessment of the stores to determine whether the risks are managed SFARP as required by 

the Regulation.  

Conclusions 

The potential for a fire to occur in the bond stores at the Shene and Oatlands sites were modelled 

to determine whether the radiant heat which may be emitted would result in incident propagation 

or pose potential for injury / fatality offsite. The analysis showed that the radiant heat emitted from 

a fire would be insufficient to result in sufficient radiant heat to propagate to adjacent bond stores. 

Furthermore, the potential for injury / fatality offsite was also shown to not occur.  

Based upon the analysis, the following conclusions may be drawn with respect to non-compliances 

identified against AS 1940-2017: 

• Foam making hose reels could be omitted as these are for occupant use and would not assist 

the Fire Service. Foam extinguishers can be provided to allow occupants to enact a fire 

response attack.  

• The separation distances between the bond stores are adequate as the potential for incident 

propagation would not occur based upon observed radiant heat emitted from a bond store fire. 

• The separation distances to the site boundaries are adequate as the potential for propagation 

offsite or injury / fatality to occur at the site boundary would be below the acceptable criteria. 

• The separation distance between Oatlands bond stores and fire water tanks is sufficient based 

upon the propagation contour (i.e. the tanks will remain operable should a bond store fire occur 

despite the distance being less than 10 m).   
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Recommendations 

Notwithstanding the above assessment, the following recommendations have been made to ensure 

they are captured within the design: 

• The ventilation of the bond stores shall comply with the requirements of AS 1940-2017. 

• The bond stores shall be subject to hazardous area classification in accordance with AS/NZS 

60079.10.1:2009. 

• Any electrical equipment installed within the defined hazardous areas shall comply with the 

requirements of AS/NZS 60079.14:2017. 

• Foam and dry powder fire extinguishers shall be provided within a 15 m travel distance to all 

parts of each bond store as required by AS 1940-2017.  

• The fire water provided to protect against bushfire shall be interconnected with a hydrant system 

to provide protection against the bond stores. 

• The fire water tanks at Shene Distillery shall be either relocated to 10 m away or a fire wall with 

an FRL of 120/120/120 shall be installed between the tanks and the bond store.  

• The onsite fire water storage shall be capable of containing a minimum of 214,320 L provide 

for bushfire protection and protection against a potential bond fire store.  

• Each bond store shall comply with the bunding requirements of AS 1940-2017 which would 

require the bond store bunds to be 50 mm high. 
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SFARP So Far As Is Reasonably Practicable 

SSC Spread Sheet Calculator 

VF View Factor 
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1.0 Introduction 

1.1 Background 

Dasco Australia Pty Ltd (Dasco) has been engaged to construct several bond stores for the 

purposes of storing whisky to allow it to age. The bond stores will be located at two sites located in 

Pontville and Oatlands, Tasmania. Whisky is classified as a flammable liquid and is therefore 

subject to the Tasmania Work Health and Safety Regulation 2012 (WHS) which requires the risks 

associated with the storage to be assessed and minimized So Far As Is Reasonably Practicable 

(SFARP). Compliance with an Australian standard is considered the minimum acceptable level of 

risk reduction to comply with the Regulation.  

A high level review of AS 1940-2017 was conducted for the bond stores to determine whether the 

stores comply with the standard. The results of this review showed that there would be several 

non-compliances; however, several of these would be easily managed (i.e. ventilation); however, 

given the restrictions of the site, some non-compliances (i.e. separation distances and hydrant 

protection) could not be complied with prescriptively without cost prohibitive modifications. 

As noted, the requirements of the Regulation don’t require prescriptive compliance with a standard 

and that the risks must be managed. Therefore, if an equivalent level of safety to the standard can 

be demonstrated then the risks would have been managed SFARP as required by the Regulation. 

Dasco, on behalf of the client, has engaged Riskcon Engineering Pty Ltd (Riskcon) to prepare a 

risk assessment of the stores to determine whether the risks are managed SFARP as required by 

the Regulation.  

1.2 Objectives 

The objectives of the risk assessment were to 

• Complete a risk assessment to determine whether the risks posed by the storage are 

commensurate with the risk reductions afforded by compliance with AS 1940-2017.  

• Demonstrate that the facility complies with the Work Health and Safety Regulation 2012 (Ref. 

[1]) 

1.3 Scope of Services 

The scope of work is to complete a risk assessment for the whisky maturation bond stores located 

at; 76 Shene Road, Pontville and 20 Bentwick Street, Oatlands to demonstrate the risks are 

minimised SFARP as required by the WHS Regulations. 
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2.0 Methodology 

2.1 Multi-Level Risk Assessment 

The Multi-Level Risk Assessment approach (Ref. [2]), although published by the NSW Department 

of Planning and Environment, has been used as the basis for the study to determine the level of 

risk assessment required. The approach considered the development in context of its location, the 

quantity and type (i.e. hazardous nature) Dangerous Goods stored and used, and the facility’s 

technical and safety management control. The Multi-Level Risk Assessment Guidelines are 

intended to assist industry, consultants and the consent authorities to carry out and evaluate risk 

assessments at an appropriate level for the facility being studied. 

There are three levels of risk assessment set out in Multi-Level Risk Assessment which may be 

appropriate for a risk assessment, as detailed in Table 2-1. 

Table 2-1: Level of Assessment PHA 

Level Type of Analysis Appropriate If: 

1 Qualitative No major off-site consequences and societal risk is negligible 

2 Partially Quantitative Off-site consequences but with low frequency of occurrence 

3 Quantitative Where 1 and 2 are exceeded 

The Multi-Level Risk Assessment approach is schematically presented in Figure 2-1. 

 

Figure 2-1: The Multi-Level Risk Assessment Approach 

Based on the type of DGs to be used and handled at the proposed facility, a Level 2 Assessment 

was selected for the Site. This approach provides a qualitative assessment of those DGs of lesser 

quantities and hazard, and a quantitative approach for the more hazardous materials to be used 

on-site. This approach is commensurate with the methodologies recommended in “Applying SEPP 

33’s” Multi Level Risk Assessment approach (DPE, 2011). 
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2.2 Risk Assessment Study Approach 

The methodology used for the risk assessment is as follows; 

Hazard Analysis – A detailed hazard identification was conducted for the site facilities and 

operations. Where an incident was identified to have a potential off-site impact, it was included in 

the recorded hazard identification word diagram (Appendix A). The hazard identification word 

diagram lists incident type, causes, consequences and safeguards. This was performed using the 

word diagram format recommended in HIPAP No. 6 (Ref. [3]). 

Each postulated hazardous incident was assessed qualitatively in light of proposed safeguards 

(technical and management controls). Where a potential offsite impact was identified, the incident 

was carried into the main report for further analysis. Where the qualitative review in the main report 

determined that the safeguards were adequate to control the hazard, or that the consequence 

would obviously have no offsite impact, no further analysis was performed. Section 3.1 of this 

report provides details of values used to assist in selecting incidents required to be carried forward 

for further analysis.  

Consequence Analysis – For those incidents qualitatively identified in the hazard analysis to have 

a potential offsite impact, a detailed consequence analysis was conducted. The analysis modelled 

the various postulated hazardous incidents and determined impact distances from the incident 

source. The results were compared to the consequence criteria listed in HIPAP No. 4 (Ref. [4]). 

The criteria selected for screening incidents is discussed in Section 3.1. 

Where an incident was identified to result in an offsite impact, it was carried forward for frequency 

analysis. Where an incident was identified to not have an offsite impact, and a simple solution was 

evident (i.e. move the proposed equipment further away from the boundary), the solution was 

recommended, and no further analysis was performed. 

Frequency Analysis – In the event a simple solution for managing consequence impacts was not 

evident, each incident identified to have potential offsite impact was subjected to a frequency 

analysis. The analysis considered the initiating event and probability of failure of the safeguards 

(both hardware and software). The results of the frequency analysis were then carried forward to 

the risk assessment and reduction stage for combination with the consequence analysis results. 

Risk Assessment and Reduction – Where incidents were identified to impact offsite and where 

a consequence and frequency analysis was conducted, the consequence and frequency analysis 

for each incident were combined to determine the risk and then compared to the risk criteria 

published in HIPAP No. 4 (Ref. [4]). Where the criteria were exceeded, a review of the major risk 

contributors was performed, and the risks reassessed incorporating the recommended risk 

reduction measures. Recommendations were then made regarding risk reduction measures. 

Reporting – on completion of the study, a draft report was developed for review and comment. A 

final report was then developed, incorporating the comments received, for submission to the 

regulatory authority. 
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3.0 Site Description 

3.1 Introduction 

The risk assessment covers two sites in Tasmania which will house whiskey maturation bond 

stores. The general description will therefore reference both of the site locations to provide context 

for each site.   

3.2 Pontville (Shene Distillery) Bond Stores 

3.2.1 Site location 

The Pontville bond stores are located at the Shene Distillery at 76 Shene Road which is 

approximately 5 km north of Brighton. Figure 3-2 shows the regional location of the site in relation 

to Brighton. Provided in Figure 3-3 is the layout of the site in Pontville.  

 

Figure 3-1: Regional Site Location of Shene Distillery 

Shene Distillery 
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Figure 3-2: Shene Distillery Site Layout 

3.2.2 Description of Shene Distillery 

The existing site is composed of a residence, agricultural buildings, the existing distillery production 

shed and barn. The northern section of the site is proposed to be allocated to the development of 

bond stores which will house whisky during maturation. The bond stores are 30 m x 12 m and are 

separated by 12 m between stores and 16.5 m to the site boundaries. The stores have a total 

height of 6.7 m at the ridge and 3 m at the eaves as shown in Figure 3-3. 
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Figure 3-3: Shene Bond Stores Elevation 

3.3 Oatlands Bond Stores 

3.3.1 Site location 

The Oatlands stores are located at 20 Bentwick St which is approximately 3 km south of the 

Oatlands town centre. Figure 3-4 shows the regional location of the site in relation to Oatlands. 

Provided in Figure 3-5 is the layout of the site in Oatlands.  
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Figure 3-4: Regional Site Location of Oatlands Bond Stores 

20 Bentwick St 
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Figure 3-5: Site Layout of 20 Bentwick Street 

3.3.2 Description of 20 Bentwick Street 

The site currently is composed of six (6) bond stores with an additional six (6) stores to be 

constructed at the site to house whisky during maturation. The bond stores are 30 m x 12 m and 

are separated by 15 m between stores of 12.5 m between rows of stores. The distance between 

the stores and boundaries is a minimum of 27.5 m. The stores have the same height dimensions 

as those described in Section 3.2.2. 

3.4 Quantities of Dangerous Goods Stored and Handled 

The quantities of flammable liquid DGs stored at each of the sites have been provided in Table 

3-1.  

Table 3-1: Maximum Classes and Quantities of Dangerous Goods Stored 

Site Class PG Quantity (L per Bond Store) Total Quantity (L) 

Shene 3 II 177,000 354,000 

Oatlands 3 II 157,000 942,000 
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4.0 Hazard Identification 

4.1 Introduction 

A hazard identification table has been developed and is presented at Appendix A. This table has 

been developed following the recommended approach in Hazardous Industry Planning Advisory 

Paper No. 6, Hazard Analysis Guidelines (Ref. [3]). The Hazard Identification Table provides a 

summary of the potential hazards, consequences and safeguards at the site. The table has been 

used to identify the hazards for further assessment in this section of the study. Each hazard is 

identified in detail and no hazards have been eliminated from assessment by qualitative risk 

assessment prior to detailed hazard assessment in this section of the study. 

In order to determine acceptable impact criteria for incidents that would not be considered for 

further analysis, due to limited impact offsite, the following approach has been applied: 

• Fire Impacts - It is noted in Hazardous Industry Planning Advisory Paper (HIPAP) No. 4 (Ref. 

[4]) that a criterion is provided for the maximum permissible heat radiation at the site boundary 

(4.7 kW/m2) above which the risk of injury may occur and therefore the risk must be assessed. 

Hence, to assist in screening those incidents that do not pose a significant risk, for this study, 

incidents that result in a heat radiation less that at 4.7 kW/m2, at the site boundary, are screened 

from further assessment.  

Those incidents exceeding 4.7 kW/m2 at the site boundary are carried forward for further 

assessment (i.e. frequency and risk). This is a conservative approach, as HIPAP No. 4 (Ref. 

[4]) indicates that values of heat radiation of 4.7 kW/m2 should not exceed 50 chances per 

million per year at sensitive land uses (e.g. residential).  

• Explosion - It is noted in HIPAP No. 4 (Ref. [4]) that a criterion is provided for the maximum 

permissible explosion over pressure at the site boundary (7 kPa) above which the risk of injury 

may occur and therefore the risk must be assessed. Hence, to assist in screening those 

incidents that do not pose a significant risk, for this study, incidents that result in an explosion 

overpressure less than 7 kPa, at the site boundary, are screened from further assessment. 

Those incidents exceeding 7 kPa, at the site boundary, are carried forward for further 

assessment (i.e. frequency and risk).  

• Toxicity – No toxic gases have been proposed to be stored at the site; hence, toxicity has not 

been assessed in this study. 

• Property Damage and Accident Propagation - It is noted in HIPAP No. 4 (Ref. [4]) that a criterion 

is provided for the maximum permissible heat radiation/explosion overpressure at the site 

boundary (23 kW/m2/14 kPa) above which the risk of property damage and accident 

propagation to neighbouring sites must be assessed. Hence, to assist in screening those 

incidents that do not pose a significant risk to incident propagation, for this study, incidents that 

result in a heat radiation heat radiation less than 23 kW/m2 and explosion over pressure less 

than 14 kPa, at the site boundary, are screened from further assessment. Those incidents 

exceeding 23 kW/m2 at the site boundary are carried forward for further assessment with 

respect to incident propagation (i.e. frequency and risk). 

• Societal Risk – HIPAP No. 4 (Ref. [4]) discusses the application of societal risk to populations 

surrounding the proposed potentially hazardous facility. It is noted that HIPAP No. 4 indicates 

that where a development proposal involves a significant intensification of population, in the 

vicinity of such a facility, the change in societal risk needs to be taken into account. In the case 
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of the facility, there is currently no significant intensification of population around the proposed 

site.  

4.2 Properties of Dangerous Goods 

The type of DGs and quantities stored and used at the site has been described in Section 3. Table 

4-1 provides a description of the DGs stored and handled at the site, including the Class and the 

hazardous material properties of the DG Class. 

Table 4-1: Properties of the Dangerous Goods and Materials Stored at the Site* 

Class Hazardous Properties 

3 – Flammable 

Liquids 

Class 3 includes flammable liquids which are liquids, or mixtures of liquids, or 

liquids containing solids in solution or suspension (for example, paints, varnishes, 

lacquers, etc.) which give off a flammable vapour at temperatures of not more than 

60oC closed-cup test or not more than 65.6oC open-cup test. Vapours released may 

mix with air and if ignited, at the right, concentration will burn resulting in pool fires 

at the liquid surface. 

* The Australian Code for the Transport of Dangerous Goods by Road and Rail (Ref. [5]). 

4.3 Hazard Identification 

Based on the hazard identification table presented in Appendix A, the following hazardous 
scenarios have been developed: 

• Flammable liquid release, delayed ignition and flash fire or explosion. 

• Flammable liquid spill, ignition and racking fire / full bond store fire.   

Each identified scenario is discussed in further detail in the following sections. 

4.4 Flammable Liquid Release, Delayed Ignition and Flash Fire or Explosion 

As noted in Section 3.0, flammable liquids in the form of whisky will be held at the site for 

maturation prior to bottling and distribution. There is potential a flammable liquid spill could occur 

in the bond store due to an accident (cask dropped from forklift, punctured by forklift tines) or 

deterioration of the cask. If a spill occurred, the liquid will begin to evaporate which if allowed to 

accumulate a substantial vapour cloud above the spill could occur.  

If the spill is not identified, the cloud may continue to accumulate, eventually contacting an ignition 

source. If the cloud is confined (i.e. by racking and casks) the vapour cloud may explode if ignited, 

or, if it is unconfined, it may result in a flash fire which would burn back to the flammable liquid spill, 

resulting in a pool fire.  

The whole product inventory consists of ethanol based products stored in casks which contain 

approximately 200 L which may result in a substantial size spill and subsequent evaporating 

surface. A flammable atmosphere can only explode if sufficient mass accumulates within the 

atmosphere prior to ignition. Based upon a 200 L cask, this mass would not be expected to occur 

and furthermore, the store is ventilated per the requirements of AS 1940-2017 (Ref. [6]) which 

provide cross flow ventilation preventing the accumulation from occurring. Therefore, an explosion 

would not be expected to occur from this scenario. 

Nonetheless, there is the potential for a flammable atmosphere to exist which if ignited would still 

result in a flash fire which would burn back to the flammable liquid pool. The area has been subject 
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to a hazardous area classification per AS/NZS 60079.10:2009 (Ref. [7]) with electrical equipment 

controlled in accordance with AS/NZS 60079.14:2017 (Ref. [8]); hence, the potential for ignition to 

occur is substantially reduced. 

Notwithstanding this, there remains the potential for ignition to occur; however, a flash fire would 

not impact offsite and would not be able to contribute to incident propagation by itself due to the 

short nature and low emission of radiant heat from a burning vapour cloud. The flash fire would 

ultimately result in a pool fire as assessed in Section 4.5.  

Based upon the analysis, an explosion would not be considered to be a credible event and a flash 

fire would be insufficient to result in offsite impacts nor propagation issues; hence, these scenarios 

have not been carried forward for further analysis.  

4.5 Flammable Liquid Spill, Ignition and Racking Fire / Full Bond Store Fire 

As noted in Section 4.4, it is considered that there is a low potential for a cask to leak resulting in 

a flammable liquid spill and there are several controls in place to minimise the likelihood of a 

damaged container entering the bond store and additional controls to minimise the potential that 

ignition of a flammable liquid spill could occur. 

However, if a flammable liquid spill was to occur (e.g. dropped cask during handling) and it was 

ignited (e.g. by static, etc.), the fire would initially be the size of the pool. As the fire continues to 

burn, radiant heat may result in the failure of racking / other casks which may add fuel to the fire. 

The initial event is unlikely to result in offsite impacts and propagation will occur to the adjacent 

casks. As a sprinkler system is not provided for the stores, it is considered that the fire would 

continue to propagate throughout the entire bond store which may then propagate to adjacent bond 

stores creating a fire scenario which would be untenable for the fire service to combat.  

In addition, the incident may result in radiant heat which could impact over the site boundary 

resulting in offsite injury, fatality or incident propagation. Therefore, this incident has been carried 

forward for further analysis.  
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5.0 Consequence Analysis 

5.1 Incidents Carried Forward for Consequence Analysis 

The following incidents were identified to have potential to impact off site: 

• Flammable liquid spill, ignition and racking fire / full bond store fire.   

Each incident has been assessed in the following sections. 

5.2 Flammable Liquid Spill, Ignition and Racking Fire / Full Bond Store Fire 

5.2.1 Stable Conditions 

There is the potential for a fire to develop within the bond store which as it grows it’ll result in the 

failure of adjacent casks and racking which will accelerate the failure of adjacent casks. As the 

casks rupture, the ethanol will be released contributing to the fire until the fire has the dimensions 

of the bond. A detailed analysis has been conducted in Appendix B with the radiant heat impact 

distances estimated for this scenario are presented in Table 5-1. The radiant heat contours are 

provided in Figure 5-1 for the Shene Distillery site and Figure 5-2 for the Oatlands site.  

Table 5-1: Heat Radiation from a Full Bond Store Fire 

Heat Radiation (kW/m2) Distance (m) 

35 Maximum heat flux is 20* 

23 4.4 

12.6 7.6 

4.7 15.6 

*Calculated limit based upon fire dimensions 

The purpose of the separation distances contained with AS 1940-2017 is to provide sufficient 

distance that propagation doesn’t occur onto protected places as this may result in incident 

escalation or injury. The separation distances are taken based upon volume with the distance 

calculated based upon a fire scenario arising from the volume stored. The inputs which go into the 

assessment are generic in nature and cover a range of flammable liquids; however, not all liquids 

burn the same and so this can result in under or over conservatism in the distance. Therefore, the 

intent of the standard must be taken when conducting a risk assessment. As noted, the intent of 

the separation distance is to ensure escalation onto a protected place doesn’t occur.  

The adjacent bond stores would be considered adjacent stores; hence, based upon Table 4.1 of 

AS 1940-2017 (Ref. [6]) which, based upon 170,000 L of ethanol would require a separation 

distance of 20 m. However, it is noted in Clause 4.3.1(bi) that for flammable liquids this need not 

exceed 15 m. The closest separation distance from either site is 12 m which is less than the 15 m 

required by AS 1940-2017. 

However, when reviewing the intent of the standard, it is to prevent incident propagation. As ethanol 

is an incredibly slow burning liquid, the flame surface is smaller than what would have been 

modelled by a generic burning rate within AS 1940-2017; therefore, a smaller separation distance 

between stores may be acceptable.  
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The NSW Hazardous Industry Planning Advisory Paper No. 4 (Ref. [4]) assesses incident 

propagation criteria at 23 kW/m2. Therefore, if the radiant heat observed at a sensitive receptor 

doesn’t exceed 23 kW/m2 then propagation would not be considered to occur. The radiant heat 

observed at 23 kW/m2 is 4.2 m; hence, this value for propagation is not observed at the adjacent 

bond stores. Furthermore, if the distance of 12 m is substituted into the model, the calculated 

radiant heat is 6.6 kW/m2 which is substantially lower than this incident propagation criteria. 

Therefore, it would be considered that incident propagation would not occur between bond stores.  

Discussion with the Tasmania Fire Services (TFS) indicates that hydrant protection would be 

required for the stores at each of the sites. The site currently has tanks installed to provide water 

to combat bushfire; hence, it has been proposed to utilise these tanks to provide a source of water 

for use in the hydrant system. The BCA requires water tanks to be located at least 10 m away from 

the bond stores to ensure they are not rendered inoperable by a fire. The tanks at Oatlands are 

located 6 m away from the stores while the tanks at Shene are 2 m away and would therefore not 

comply with the minimum requirements.  

Based upon the risk assessment, the tanks located at Oatlands would not be impacted by the 

propagation contours and the water provides a substantial heat sink and would be unlikely to fail 

based upon the exposed radiant heat. Therefore, it would be considered acceptable to use these 

tanks as they are for the hydrant system.  

The Shene tanks are located 2 m away and would be likely to perilously impacted by a fire in the 

bond store. Therefore, there are two potential solutions which may be adopted to allow these tanks 

to be used to protect the bond stores; relocation of the tanks to 10 m away or inclusion of a fire 

rated wall to protect the tanks in their current position.  

Based upon the above discussion, the following recommendations have been made: 

• The fire water provided to protect against bushfire shall be interconnected with a hydrant system 

to provide protection against the bond stores. 

• The fire water tanks at Shene Distillery shall be either relocated to 10 m away or a fire wall with 

an FRL of 120/120/120 shall be installed between the tanks and the bond store.  

A review of the 4.7 kW/m2 indicates this would not impact over the site boundary which is 16.5 m 

away at the closest boundary for either site. The selection criteria for injury / fatality is 4.7 kW/m2 

which indicates a fatality or injury may occur at the site boundary. It is noted that offsite protected 

places are not afforded the concession that onsite protected places are; hence, the required 

separation to the site boundary would be required to be 20 m to achieve compliance with AS 1940-

2017. As the assessment criteria is observed at the site boundary based upon the consequence 

analysis, it is necessary to assess this incident further for the potential for injury / fatality to occur 

offsite.   

 



 

      

Document No. RCE-20063_RA_Final_28Oct20_Rev(2) 

Date 28/10/2020 
14 

 

Figure 5-1: Full Bond Store Fire (Shene Distillery) 

 

Figure 5-2: Full Bond Store Fire (Oatlands) 

 

5.2.2  High Wind Conditions 

An additional analysis was conducted for high wind conditions which may occur in during bushfire 

scenarios to determine the impacts on adjacent bond stores in such conditions. The analysis was 
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conducted in Appendix B with the results present in Table 5-2. The radiant heat contours are 

provided in Figure 5-1 for the Shene Distillery site and Figure 5-2 for the Oatlands site. 

Table 5-2: Heat Radiation from a Full Bond Store Fire in High Wind Conditions 

Heat Radiation (kW/m2) Distance (m) 

35 Maximum heat flux is 28.7* 

23 15.9 

12.6 17.5 

4.7 21.8 

 

Figure 5-3: Full Bond Store Fire (Shene Distillery) 
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Figure 5-4: Full Bond Store Fire (Oatlands) 

As can be seen in the high wind conditions there is the potential for propagation to impact the 

adjacent bond sites; however, it is noted that these conditions occur in very high wind conditions 

(i.e. >120 km/h) which are not the normal prevailing wind conditions. Nonetheless, should a fire 

occur under these conditions it would be necessary to ensure propagation to adjacent bond stores 

does not occur. 

Appendix I of AS 1940-2017 (Ref. [6]) provides a methodology for estimating the required cooling 

water demand to protect adjacent tanks within a tank farm from a ‘tank on fire’. While the bond 

stores are not tanks the methodology would be applicable to determining the necessary cooling 

water demand.  

It is noted that the methodology for determining water demand is based upon a burn down rate of 

300 mm/h. As noted in this risk assessment, ethanol is a slow burning liquid; hence, the core 

assumption of the methodology has been reviewed to determine whether there a modification to 

the results is required. 

The stores contain 177,000 L ethanol at 70% ethanol concentration. Using the composition of 

ethanol and water, the density of the whisky is 852 kg/m3 which results in a total mass of liquid 

within the bond stores of 15,804 kg. Therefore, the mass of ethanol within the store is 0.7 x 151,000 

= 105,562 kg. The burning rate of ethanol is 0.015 kg/m2.s and the store has an area of 360 m2 

resulting in a mass burning rate of 0.015 x 360 = 5.4 kg/s. The time taken to burn through the mass 

of ethanol would be 105,562/(5.4*3600) = 5.4 hours.  
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The depth of the ethanol within the bund (assuming 100% of liquid loss from all casks 

simultaneously) be 177/360 = 492 mm. Dividing the time to consume the ethanol by the depth 

yields a burn down rate of 90.5 mm/h which is approximately 1/3 of the burn down rate assumed 

for the fire exposure protection within Appendix I of AS 1940-2017. The water discharge rate is 

based upon the radiant heat experience at the target based upon a high burn down rate (i.e. large 

radiant heat exposure); hence, the water demand required per the methodology within AS 1940-

2017 will be reduced by 1/3 to account for the reduced radiant heat exposure in this particular 

scenario. 

The first step in determining the water demand is to work out the S/D ratio which is the separation 

distance from the bond store to the adjacent bond store divided by the diameter. The separation 

distance between bond stores is 12 m and the equivalent diameter is 21.4 m resulting in an S/D 

ratio of 12/21.4 = 0.56.  

The value for W (the water in L/m2.min) is read from the table using the S/D ratio as shown in 

Figure 5-5. Which results in a water flow of 4 L/m2.min. 

As noted, this table has been developed based upon a burn down rate of 300 mm/h which is about 

3 times greater than that which would be observed for this fire scenario. Therefore, the water 

demand will be reduced by 1/3. The final water demand factor is thus adjusted to 4 x 0.33 = 1.33 

L/m2.min. 

 

Figure 5-5: Water Demand 

The volume of water required is based upon the surface areas requiring protection. The bond stores 

have vertical walls to 3 m which then slant to the height of 6.7 m as shown in Figure 5-6. Using 

Pythagorean Theorem the length of the slant roof can be calculated to be 6.95 m. Therefore, the 

total surface area requiring protection is 3.183 x 30 + 6.95 x 30 = 304 m2 for an adjacent bond 

store. A bond store fire may occur in a central bond store which would result in two bond stores 

being impacted resulting in an additional 304 m2 of surface area requiring protection. Finally, a 
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bond store located end to end may be impacted. The surface area of the end of a bond store is 

3.183 x 12 + ((6.7-3.183) x 12)/2 = 59.3 m2. The total area requiring protection is thus 2 x 304 + 

59.3 = 667.3 m2 or 670 m2 for simplicity and conservatism.  

 

Figure 5-6: Bond Store Dimensions 

The baseline water demand requirement is thus 1.33 x 670 = 893 L/min. The procedure notes that 

a safety factor shall be applied of 50% to account for spray loss when applying cooling water from 

a hydrant hose. Therefore, the total demand is 0.893/0.5 = 1,786 L/min. 

It is noted that the protection requirements are based upon exposure to all structures around the 

bond stores in a high wind conditions; however, in those conditions the radiant heat impacts would 

be skewed in a particular direction thus the amount of water required for protection would be highly 

conservative.  

A review of the burn down rate indicates that after 2 hours of burning, the volume of ethanol 

remaining in the store would be at a level where dilution may be able to occur. Therefore, taking 

the two-hour period results in a water storage requirement of 1,786 x 120 = 214,320 L. As noted, 

this provide coverage to all structures around the bond store which are unlikely to all be impacted 

based upon prevailing winds. Therefore, assuming 50% is required for actual protection the 

remains approximately 107,000 L which may be used to control spot fires or direct application to 

the fire.  

Therefore, the following recommendation has been made: 

• The onsite fire water storage shall be capable of containing a minimum of 214,320 L provide 

for bushfire protection and protection against a potential bond fire store.  
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6.0 Frequency Analysis 

6.1 Incidents Carried Forward for Frequency Analysis 

The following incidents have been carried forward for frequency analysis: 

• Flammable liquid spill, ignition and racking fire / full bond store fire.   

This incident has been assessed in the following section.  

6.2 Flammable Liquid Spill, Ignition and Racking Fire / Full Bond Store Fire 

6.2.1 Stable Conditions 

The risk of fatality or injury is composed of two components; 

• Frequency of the event (i.e. fire) 

• Susceptibility of the exposed receptor to the hazard (i.e. exposure to radiant heat) 

The overall risk is calculated by multiplying the frequency by the probability of a fatality based upon 

the exposure. Therefore, both components require an input value; however, if the probability of 

fatality at the exposure criteria is zero (0) then the risk also becomes zero (0). As the criteria at the 

site boundary is only just exceeded the probability of fatality / injury is assessed initially.  

To estimate the probability of fatality it is necessary to review the susceptibility to personnel 

exposed to radiant heat that may occur at the site boundary. Tolerance to an exposure (i.e. radiant 

heat or toxicity) differs across a population which may be estimated using Probit analysis. For 

radiant heat exposure, the Probit equation is shown in Eqn 6-1. 

𝑌 = 𝐾1 + 𝐾2𝑙𝑛𝑉 Eqn 6-1 

Where for radiant heat the inputs are: 

• K1 = -36.38 

• K2 = 2.56 

• V = I4/3t 

• I = radiant heat intensity (W/m2) 

• t = time (seconds) 

The value obtained from the Probit equation is then read from the graph shown in Figure 6-1. 

Which yields the percentage of fatality for personnel exposed to the input radiant heat. 



 

      

Document No. RCE-20063_RA_Final_28Oct20_Rev(2) 

Date 28/10/2020 

20 

 

Figure 6-1: Probit vs Probability 

The closet boundary is 16.5 m away which when input into the Spreadsheet Calculation results in 

a radiant heat exposure of 4.07 kW/m2.Exposure time is taken to be 30 seconds which is 

considered conservative as personnel in the area would feel the intensity of the flame and would 

be able to evacuate the area to an area of lower radiant heat within 30 seconds. 

Substituting these values into the Probit equation results in a Probit value of 0.7. When read from 

the graph shown in Figure 6-1 the probability of fatality is 0%. Therefore, as the probability of 

fatality at the site boundary is 0%, the risk of fatality at the site boundary is also 0%.  

6.2.2 High Wind Conditions 

In the high wind conditions the 4.7 contours impact off site at the Shene site, further, the 23 kW/m2 

contour touches the site boundary with the 4.7 kW/m2 extending a few metres further across the 

boundary. 

The frequency of a bond store fire may be estimated from a number of sources (e.g. general 

warehouse fire frequencies or the summation of individual fire frequencies for each of the initiating 

fire events). As this is a preliminary hazard analysis, the fire frequency has been selected from 

general fire frequency data.  

A detailed fire frequency analysis has been conducted in Appendix C. The results of this analysis 

indicates an initiating fire frequency would be in the order of 1x10-3 p.a. 

The high wind condition resulting in such an impact over the site boundary are based upon the 

wind rows for the Melton Mowbray weather station which show that wind >40 km/h occurs about 

2% of the time.  

For a fatality to occur, it would require a person to be standing at the site boundary when the 

incident occurred and for them to be incapacitated such that they can’t move away from the heat. 
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Based upon the area, people are not expected to be regularly at the site boundary; hence, for 

conservatism, it has been assumed that they are in position 1% of the time.  

Therefore, the total frequency for the incident impacting offsite is 1x10-3 x 0.02 x 0.01 = 2x10-7 p.a. 

Assuming a fatality rate of 100% for an exposed person the fatality rate is 2x10-7 p.a. 

6.3 Comparison Against Risk Criteria 

The NSW Department of Planning and Environment has issued a guideline on the acceptable risk 

criteria (Ref. [4]). The acceptable risk criteria published in the guideline relates to injury, fatality and 

property damage. The values in the guideline present the maximum levels of risk that are 

permissible at the land use under assessment.  

Conservatively assuming the adjacent land uses are residential, the acceptable fatality risk criteria 

at the site boundaries would be 1x10-6 p.a. The fatality risk criteria at the site boundary was 

calculated to be 2x10-7; hence, the fatality risk criteria are not exceeded.  
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7.0 Conclusion and Recommendations 

7.1 Conclusions 

The potential for a fire to occur in the bond stores at the Shene and Oatlands sites were modelled 

to determine whether the radiant heat which may be emitted would result in incident propagation 

or pose potential for injury / fatality offsite. The analysis showed that the radiant heat emitted from 

a fire would be insufficient to result in sufficient radiant heat to propagate to adjacent bond stores. 

Furthermore, the potential for injury / fatality offsite was also shown to not occur.  

Based upon the analysis, the following conclusions may be drawn with respect to non-compliances 

identified against AS 1940-2017: 

• Foam making hose reels could be omitted as these are for occupant use and would not assist 

the Fire Service. Foam extinguishers can be provided to allow occupants to enact a fire 

response attack.  

• The separation distances between the bond stores are adequate as the potential for incident 

propagation would not occur based upon observed radiant heat emitted from a bond store fire. 

• The separation distances to the site boundaries are adequate as the potential for propagation 

offsite or injury / fatality to occur at the site boundary would be below the acceptable criteria. 

• The separation distance between Oatlands bond stores and fire water tanks is sufficient based 

upon the propagation contour (i.e. the tanks will remain operable should a bond store fire occur 

despite the distance being less than 10 m).   

7.2 Recommendations 

Notwithstanding the above assessment, the following recommendations have been made to ensure 

they are captured within the design: 

• The ventilation of the bond stores shall comply with the requirements of AS 1940-2017. 

• The bond stores shall be subject to hazardous area classification in accordance with AS/NZS 

60079.10.1:2009. 

• Any electrical equipment installed within the defined hazardous areas shall comply with the 

requirements of AS/NZS 60079.14:2017. 

• Foam and dry powder fire extinguishers shall be provided within a 15 m travel distance to all 

parts of each bond store as required by AS 1940-2017.  

• The fire water provided to protect against bushfire shall be interconnected with a hydrant system 

to provide protection against the bond stores. 

• The fire water tanks at Shene Distillery shall be either relocated to 10 m away or a fire wall with 

an FRL of 120/120/120 shall be installed between the tanks and the bond store.  

• The onsite fire water storage shall be capable of containing a minimum of 214,320 L provide 

for bushfire protection and protection against a potential bond fire store.  

• Each bond store shall comply with the bunding requirements of AS 1940-2017 which would 

require the bond store bunds to be 50 mm high. 
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A1. Hazard Identification Table 

Area/Operation Hazard Cause Hazard Consequence Safeguards 

Bond store • Dropped cask 

• Damaged packaging 

(receipt or during storage) 

• Deterioration of packaging 

• Spill of flammable liquids or gas, 

evolution of flammable vapour 

cloud ignition and vapour cloud 

explosion/flash fire 

• Spill of flammable liquids or gas, 

ignition and pool fire/racking fire 

• Escalation of incident into a full 

bond store fire.  

• Robust casks (constructed of wood / metal) 

• Inspection of cask prior to filling 

• Hazardous area classification per AS/NZS 60079.10.1:2009 
(Ref. [7]) 

• Control of ignition sources according to AS/NZS 
60079.14:2017 (Ref. [8]) 

• Ventilation and bunding in accordance with AS 1940-2017 
(Ref. [6]) 
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B1. Incidents Assessed in Detailed Consequence Analysis 

The following incidents are assessed for consequence impacts. 

• Flammable liquid spill, ignition and racking fire / full bond store fire.   

Each incident has been assessed in the sections below.  

B2. Spreadsheet Calculator (SSC) 

The SSC is designed on the basis of finite elements. The liquid flame area is calculated as if it is a 

circle to find the radius for input into the SSC model.  

The SSC is designed on the basis of finite elements. The liquid flame area is calculated as if it is a 

circle to find the radius for input into the SSC model. Appendix Figure B-1 shows a typical pool 

fire, indicating the target and fire impact details. 

 

Appendix Figure B-1: Heat Radiation on a Target from a Cylindrical Flame 

A fire in a bund or at a tank roof will act as a cylinder with the heat from the cylindrical flame radiating 

to the surrounding area. A number of mathematical models may be used for estimating the heat 

radiation impacts at various distances from the fire. The point source method is adequate for 

assessing impacts in the far field; however, a more effective approach is the view factor method, 

which uses the flame shape to determine the fraction of heat radiated from the flame to a target. 

The radiated heat is also reduced by the presence of water vapour and the amount of carbon 

dioxide in air. The formula for estimating the heat radiation impact at a set distance is shown in 

Equation B-1 (Ref. [10]). 

𝑄 = 𝐸𝐹𝜏 Equation B-1 

Where:  

• Q = incident heat flux at the receiver (kW/m2) 

• E = surface emissive power of the flame (kW/m2) 

• F = view factor between the flame and the receiver 

• 𝜏 = atmospheric transmissivity 

The calculation of the view factor (F) in Equation B-1 depends upon the shape of the flame and 

the location of the flame to the receiver. F is calculated using an integral over the surface of the 

flame, S (Ref. [10]). The formula can be shown as: 
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𝐹 = ∫ ∫ 𝑠
cos 𝛽1 cos 𝛽2 

𝜋𝑑2
 

Equation B-2 

Equation B-2 may be solved using the double integral or using a numerical integration method in 

spread sheet form. This is explained below. 

For the assessment of pool fires, a Spread Sheet Calculator (SCC) has been developed, which is 

designed on the basis of finite elements. The liquid flame area is calculated as if the fire is a vertical 

cylinder, for which the flame diameter is estimated based on the fire characteristics (e.g. contained 

within a bund). Once the flame cylindrical diameter is estimated, it is input into the SSC model. The 

model then estimates the flame height, based on diameter, and develops a flame geometric shape 

(cylinder) on which is performed the finite element analysis to estimate the view factor of the flame. 

Appendix Figure B-1 shows a typical pool fire, indicating the target and fire impact details. 

The SSC integrates the element dA1 by varying the angle theta 𝜃 (the angle from the centre of the 

circle to the element) from zero to 90o in intervals of 2.5 degrees. Zero degrees represents the 

straight line joining the centre of the cylinder to the target (x0, x1, x2) while 90o is the point at the 

extreme left-hand side of the fire base. In this way the fire surface is divided up into elements of 

the same angular displacement. Note the tangent to the circle in plan. This tangent lies at an angle, 

gamma, with the line joining the target to where the tangent touches the circle (x4). This angle 

varies from 90o at the closest distance between the liquid flame (circle) and the target (x0) and gets 

progressively smaller as 𝜃 increases. As 𝜃 increases, the line x4 subtends an angle phi Φ with x0. 

By similar triangles we see that the angle gamma 𝛾 is equal to 90- 𝜃 - Φ . This angle is important 

because the sine of the angle give us the proportion of the projected area of the plane. When 𝛾 is 

90o, sin(𝛾) is 1.0, meaning that the projected area is 100% of the actual area. 

Before the value of 𝜃 reaches 90o the line x4 becomes tangential to the circle. The fire cannot be 

seen from the rear and negative values appear in the view factors to reflect this. The SSC filters 

out all negative contributions. 

For the simple case, where the fire is of unit height, the view factor of an element is simply given 

by the expression in Equation B-3 (Derived from Equation B-2): 

𝑉𝐹 =  ∆𝐴
sin 𝛾

𝜋 × 𝑋4 × 𝑋4
 Equation B-3 

Where ∆A is the area of an individual element at ground level. 

Note: the denominator (π. x4. x4) is a term that describes the inverse square law for radiation 

assumed to be distributed evenly over the surface of a sphere. 

Applying the above approach, we see the value of x4 increase as 𝜃 increase, and the value of 

sin(𝛾) decreases as 𝜃 increase. This means that the contribution of the radiation from the edge of 

the circular fire drops off quite suddenly compared to a view normal to the fire. Note that the SSC 

adds up the separate contributions of Equation B-3 for values of 𝜃 between zero until x4 makes a 

tangent to the circle. 

It is now necessary to do two things: (i) to regard the actual fire as occurring on top of a fire wall 

(store) and (ii) to calculate and sum all of the view factors over the surface of the fire from its base 

to its top. The overall height of the flame is divided into 10 equal segments. The same geometric 

technique is used. The value of x4 is used as the base of the triangle and the height of the flame, 

as the height. The hypotenuse is the distance from target to the face of the flame (called X4’). The 
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angle of elevation to the element of the fire (alpha 𝛼) is the arctangent of the height over the ground 

distance. From the cos(𝛼) we get the projected area for radiation. Thus there is a new combined 

distance and an overall equation becomes in Equation B-4 ((Derived from Equation B-3): 

𝑉𝐹 =  ∆𝐴
sin 𝛾 × cos 𝛼

𝜋 × 𝑋4 × 𝑋4
 Equation B-4 

The SCC now turns three dimensional. The vertical axis represents the variation in 𝜃 from 0 to 90o 

representing half a projected circle. The horizontal axis represents increasing values of flame 

height in increments of 10%. The average of the extremes is used (e.g. if the fire were 10 m high 

then the first point would be the average of 0 and 1 i.e. 0.5 m), the next point would be 1.5 m and 

so on). 

Thus, the surface of the flame is divided into 360 equal area increments per half cylinder making 

720 increments for the whole cylinder. Some of these go negative as described above and are not 

counted because they are not visible. Negative values are removed automatically. 

The sum is taken of the View Factors in Equation B-3. Actually, the sum is taken without the ∆A 

term. This sum is then multiplied by ∆A which is constant. The value is then multiplied by 2 to give 

both sides of the cylinder. This is now the integral of the incremental view factors. It is 

dimensionless so when we multiply by the emissivity at the “face” of the flame (or surface emissive 

power, SEP), which occurs at the same diameter as the fire base (pool), we get the radiation flux 

at the target. 

The SEP is calculated using the work by Mudan & Croche (Ref. [11] & Ref. [10]) which uses a 

weighted value based on the luminous and non-luminous parts of the flame. The weighting is based 

on the diameter and uses the flame optical thickness ratio where the flame has a propensity to 

extinguish the radiation within the flame itself. The formula is shown in Equation B-5. 

𝑆𝐸𝑃 = 𝐸𝑚𝑎𝑥𝑒−𝑠𝐷 + 𝐸𝑠(1 − 𝑒−𝑠𝐷) Equation B-5 

Where; 

 Emax = 140 

 S = 0.12 

 Es = 20 

 D = pool diameter 

The only input that is required is the diameter of the pool fire and then estimation for the SEP is 

produced for input into the SSC. 

The flame height is estimated using the Thomas Correlation (Ref. [10]) which is shown in Equation 

B-6. 

𝐻 = 42𝑑𝑝 [
𝑚̇

𝜌𝑎√𝑔𝑑𝑝

]

0.61

 Equation B-6 

Where; 

 𝑑𝑝 = pool diameter (m) 

 𝜌𝑎 = density of air (1.2 kg/m3 at 20oC) 
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 𝑚̇ = burning rate (kg/m2.s) 

 g = 9.81 m/s2 

The transmissivity is estimated using Equation B-7 (Ref. [10]). 

𝜏 = 1.006 − 0.01171(log10 𝑋(𝐻2𝑂) − 0.02368(log10𝑋(𝐻2𝑂))2

− 0.03188(log10 𝑋(𝐶𝑂2) + 0.001164(log10𝑋(𝐶𝑂2))2 
Equation B-7 

Where:  

• 𝜏 = Transmissivity (%) 

• X(H2O) = 
𝑅𝐻×𝐿×𝑆𝑚𝑚×2.88651×102

𝑇
 

• X(CO2) = 
𝐿×273

𝑇
 

and 

• RH = Relative humidity (% expressed as a decimal) 

• L = Distance to target (m) 

• Smm = saturated water vapour pressure in mm of mercury at temperature (at 25oC Smm = 23.756) 

• T = Atmospheric temperature (K) 

Appendix Table B-1 provides noteworthy heat radiation values and the corresponding physical 

effects of an observer exposed to these values (Ref. [4]). 

Appendix Table B-1: Heat Radiation and Associated Physical Impacts 

Heat Radiation 

(kW/m2) 

Impact 

35 • Cellulosic material will pilot ignite within one minute’s exposure 

• Significant chance of a fatality for people exposed instantaneously 

23 • Likely fatality for extended exposure and chance of a fatality for instantaneous 

exposure 

• Spontaneous ignition of wood after long exposure 

• Unprotected steel will reach thermal stress temperatures which can cause failure 

• Pressure vessel needs to be relieved or failure would occur 

12.6 • Significant chance of a fatality for extended exposure. High chance of injury 

• Causes the temperature of wood to rise to a point where it can be ignited by a 

naked flame after long exposure 

• Thin steel with insulation on the side away from the fire may reach a thermal stress 

level high enough to cause structural failure 

4.7 • Will cause pain in 15-20 seconds and injury after 30 seconds exposure (at least 

second-degree burns will occur) 

2.1 • Minimum to cause pain after 1 minute  
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B3. Flammable Liquid Spill, Ignition and Racking Fire / Full Bond Store Fire 

If a fire occurs it will propagate throughout the whole bond store as casks continue to fail spilling 

the whisky into the bunded stored. Eventually the fire will have the dimensions of the bund. The 

bond stores have dimensions of 30 m x 12.0 m which will be used to assess all scenarios. 

Substituting the area of the dimensions into the model results in an equivalent circular diameter of: 

𝐷 = √
4 × 30 × 12

𝜋
= 21.4 𝑚 

The following information was input into the models; 

• Equivalent fire diameter – 21.4 m 

• Burning rate – 0.015 kg/m2.s (burning rate for ethanol Ref. [11]) 

The models provided the following information for the bond store fire: 

• SEP – 29.2 kW/m2  

• Flame Height – 12.2 m 

• Wind tilt – 15 degrees 

Provided in Appendix Table B-2 are the results generated by the SSC. 

Appendix Table B-2: Heat Radiation Impacts from a Full Bond Store Fire 

Heat Radiation (kW/m2) Distance (m) 

35 Maximum heat flux is 20* 

23 4.4 

12.6 7.6 

4.7 15.6 

* Research conducted in relation to large fires (Ref. [10]) indicates that where a large fire occurs, it is difficult 

for complete combustion to occur towards the centre of the fire due to the lack of air being unable to reach 

the centre of the flames. Hence, combustion tends to occur effectively at the fire surface, but poorly 

towards the centre of the fire. This generates large quantities of black smoke, which shields the flame 

surface as the smoke from the centre of the fire escapes towards the outer fire surface. The research 

presented in Lees (Ref. [11]) indicates that fires will generate a SEP within a range of between 20 kW/m2 

for larger fires and 130 kW/m2 for smaller fires. Hence, a full bond store fire would be of significant 

dimensions, generating large quantities of black smoke, shielding the flames at the fire surface. Hence, 

for the model calculated a SEP value of 20 kW/m2 which has been used in this analysis.  

An additional analysis has been conducted for the worst-case scenario has also been modelled 

where strong winds are present. To determine the worst-case flame tilt scenario a range of wind 

speeds were input into the flame tilt model published in the TNO Yellow book (Ref. [12]). The results 

of the analysis are shown in Appendix Table B-3.  

Appendix Table B-3: Wind Speed vs Flame Tilt 

Wind Speed Tilt Angle (Degrees) 

15 46.7 

30 56.0 
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Wind Speed Tilt Angle (Degrees) 

45 61.7 

60 63.7 

75 65.8 

90 67.5 

105 68.8 

120 69.8 

It can be seen that wind tilt trends toward 70 degrees at high winds; hence, this condition has been 

used for the worst-case scenario.  

The following information was input into the models; 

• Equivalent fire diameter – 21.5 m 

• Burning rate – 0.015 kg/m2.s (burning rate for ethanol Ref. [11]) 

The models provided the following information for the bond store fire: 

• SEP – 29.2 kW/m2  

• Flame Height – 12.2 m 

• Wind tilt – 70 degrees 

Provided in Appendix Table B-4 are the results generated by the SSC. 

Appendix Table B-4: Heat Radiation Impacts from a Full Bond Store Fire (with high wind flame tilt) 

Heat Radiation (kW/m2) Distance (m) 

35 Maximum heat flux is 28.7* 

23 15.9 

12.6 17.5 

4.7 21.8 
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Bond Fire Frequency 
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C1. Estimation of the Frequency of a Full Warehouse Fire 

A review of readily available warehouse fire frequency information was conducted and a number 

of direct sources were identified. These were: 

• Health and Safety Executive (HSE) in the United Kingdom [Hymes & Flynn, UKAEA - SRD/HSE 

R578, 2002] – this document lists the major warehouse fire frequency to be 2.5x10-3 p.a.; 

• Baldwin, Accident Analysis and Prevention (Vol.6) – indicates a serious fire frequency in 

warehouses to be in the order of 1x10-3 p.a.; 

• Environmental Impact Assessment Report for the Commission of Inquiry into Proposed 

Manufacturing Plant by WR Grace Australia Ltd., Kurnell, Sydney, October 1987 – indicates a 

fire frequency of 4.6x10-3 per warehouse year; and 

• VROM 2005, Guidelines for quantitative risk assessment CPR 18E (Purple Book), Publication 

Series on Dangerous Substances (PGS 3), The Netherlands. – 4x10-4 p.a. 

It is noted that the mix of overseas data and local data (albeit some is dated) correlates to indicate 

a fire frequency in warehouses to be in the order of 1x10-3 to 4x10-4. The data presented in the 

reports reviewed was for general warehouses, where stringent controls for spill and ignition sources 

(such as flame and explosion proof fittings, bunding, smoking and naked flame controls, isolation 

of power supplied on warehouse closure, etc.) were not part of the warehouse hazard controls. 

Hence, for a DG warehouse containing specific ignition, it would be expected that a major fire would 

occur with a lesser frequency than that of general warehouses. Notwithstanding this, to ensure a 

conservative assessment has been provided within the study, the estimated initiating fire frequency 

for the facility has been estimated as 1x10-3 p.a. (i.e. the upper end of the range).  

Selected Initiating Fire Frequency = 1x10-3 p.a. 
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Louisa Brown

From: Charles and Stephanie Burbury <bowsden@hotmail.com>

Sent: Thursday, 17 December 2020 10:08 AM

To: SMC Mail

Subject: 6 Bond storage sheds

Attachments: thumbnail_20200809_092849.jpg; thumbnail_20200814_094103.jpg

Regarding the proposal  DA2020/113 Six Bond Storage Sheds to be built at 20 Bentwick St. Oatlands, I wish 

to express my  opposition for the following reason: 

The area is starting to resemble a refugee camp and adding six more sheds to the site will not improve it 

visually. 

 

Enough is enough! 

 

Unfortunately allowances have been made by council to facilitate the construction of the distillery. Section 

"K" of the Southern Midlands Interim Planning Scheme 2015 Heritage Precinct Provisions (see 

attached)  and the attached photograph taken from Esplanade shows a breech of this act. This has set a 

precedent, which means that now anyone can do as they please, unless of course council have one rule 

for John Ibrahim and another rule for the person who is made to tear down his garage because the pitch of 

the roof is wrong, or not allowed to use an old building because of a similar situation . 

 

I am not against development, having worked in the National Capital Development Commission (Canberra) 

a very modern city, where much more thought to the siting, design and purpose of buildings was explored 

and impact assessments were extensively carried out. It is so unfortunate that this building was allowed to 

be placed in the main part of the township of Oatlands, when there is plenty of land on the outskirts. The 

poor residents now have to live with this ugly  construction. Tourists who visit are amazed that 

something so inappropriate could be given permission to be built in the town, and ask us why have council 

allowed this to happen? 

 

Will it bringing much employment to the town?  John Ibrahim is setting up accommodation for his workers 

in the old Midlands Hotel and so far I haven't seen a great use of Oatlands people working on this 

development. He seems to have carte blanche when it comes to having his way which has upset so many 

people in the  town, but he seems to have the council eating out of the palm of his hand - Why one may 

ask? 

 

Stephanie Burbury 
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