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Your Speaker

WTW Daniel Linsley, VP and Senior Property Risk Consultant (Nashville)

Dan has over 35 years of experience in the property loss control field 

providing guidance to a wide range of clients on fire, life, and 

explosion safety and other property protection and property 

insurance matters, including project support for new construction and 

new fire system installations.  

Several of Dan’s clients operate bourbon and whiskey distilleries in 

Kentucky and Tennessee including Buffalo Trace Distillery, Barton 

1792 Distillery, Bulleit Distilling Company, Stitzel-Weller, Cascade 

Hollow Distilling Company (aka George Dickel), and several others in 

the US and Canada.  

Prior to joining WTW in 2013, Dan owned his consulting business; 

worked for an Atlanta-based Fire Protection Engineering Firm and for 

property insurance companies including Industrial Risk Insurers (IRI) 

and Allianz.  Dan obtained his PE in fire protection while working in 

the state of Georgia.  He is also a Certified Fire Protection Specialist 

and a member of NFPA.

Today’s Agenda

▪ Distilleries 

▪ Principal Operations

▪ Fire & Explosion Hazards

▪ Protection Concepts

▪ Applicable Codes & Standards

▪ Distilled Spirits Council of the United States 

(DISCUS) 

▪ Q&A
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Distillery Fires & Explosions

A Kentucky News Headline
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1996 Heaven Hill Fire

https://www.youtube.com/watch?v=I4A-5fTQjX4
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Distillery Fires & Explosions
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Distillery Fires & Explosions
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The Distillery Industry reports 180 fire losses from 1933 to 2004.  

Some of the notable fires include: 

▪ 1935 Hiram Walker & Sons.  Peoria, IL:  81,000 barrels ($54M)

▪ 1938 The Glenmore Distillery.  Owensboro, KY 32,000 barrels ($42M)

▪ 1949 Hiram Walker & Sons.  Peoria, IL:  Vapor Explosion, Two Deaths

▪ 1949 Kentucky River Distillery.  Jessamine County, KY:  ~18,000 barrels ($17M)

▪ 1954 American Distilling Co.  Pekin, IL:  42,000 barrels & Six Deaths  ($77.5M)

▪ 1960 Arbuckle Smith & Co.  Glasgow, Scotland.  19 Firefighter Deaths ($75M)

▪ 1968 Waterfill & Frazier Distillery.  Bardstown, KY: 7,000 barrels ($4.3M)

▪ 1979 America Distilling Co.  Pekin, IL Tank Room Fire. ($20M) Plus Significant Business Interruption

▪ 1996 Heaven Hill Fire.  Bardstown, KY 90,000 barrels, 7.7M gallons ($60M) 

▪ 2000 Wild Turkey Warehouse.  Lawrenceburg, KY 17,000 barrels and est. 228,000 fish kill in Kentucky River

▪ 2003 Jim Beam Warehouse.  Bardstown, KY 15,000 barrels.  800,000 gallons

▪ 2015 Silver Trail Distillery.  Hardin, KY Total Loss of Distillery.  One Death.

▪ 2019 Jim Beam Distillery.  Versailles, KY 45,000 barrels ($50M) Plus $712K EPD Fine & Other Costs
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Principal Distillery Operations
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How Bourbon is Made

© 2022 WTW. All rights reserved. Proprietary and Confidential. For WTW and WTW client use only. Not suitable for unintended purpose or use by unauthorized recipient
7



wtwco.com

Palletized Maturation Warehouses
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Racked Maturation Warehouses
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Fire & Explosion Hazards
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Fire Hazards
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The primary fire & explosion hazard within a distillery is the processing and storage of flammable liquids, namely ethyl 

alcohol.  
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Fire Hazards
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Primary

The fire & explosion hazard from flammable alcohol is present from distillation through bottling including:

• Still house, including Distilled Spirit Bulk Tanks

• Barrel Filling

• Barrel Maturation Warehouses

• Barrel Dumping and Regauging

• Bulk Tank Farms and Tanker Loadout

• Bottling Tanks

• Bottling, limited to the filler & capper equipment 
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Fire Hazards
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Ethyl alcohol is completely water miscible.  

As water is added, the alcohol volume of the 

mixture declines, and the respective flash 

point and fire point temperatures increase. 

At 55% ABV, the alcohol-water mixture is a 

Class 1C flammable liquid per NFPA 30 as 

its measured flash point temperature is 

greater than 73°F

At less than 20% ABV, the alcohol-water 

mixture is considered sufficiently diluted and 

can be treated as a noncombustible liquid.
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Fire Hazards
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Secondary

• Grain Handling Equipment (rubber belt conveyors and elevators)

• Combustible Dust

• Dry Goods & Packaging Storage

• Glass & PET plastic containers

• Corrugated Containers

• Corks, Caps, and plastic film labels

• Stretch Wrap

• Idle Pallets & Empty Barrels

• Combustible Construction

• Dried Grain Processing

• Finished Case Goods Storage 

• Maintenance and Utility Areas



wtwco.com

Explosion Hazards
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Primary

• Collection of alcohol vapors with processing equipment and bulk storage tanks

• Accidents involving alcohol spills during processing and bulk storage.  

• Alcohol vapors within barrel warehouses

Secondary

• Combustible dust can be generated during grain receiving, processing, and drying.  Thus, combustible 

dust explosion hazards exist at all distilleries, large and small.  

• Fuel gas fired equipment such as steam boilers
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Protection Concepts
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Protection Concepts - Detection
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At a minimum, distilleries should be equipped with a Fire Alarm System meeting 

NFPA 72 Requirements.

The fire alarm system should monitor:

• Sprinkler System Waterflow Alarms

• Sprinkler Valve Tamper Switches

• Fire Pump signals

• When installed, Special Extinguishing System Discharge Alarms 

Smoke detection is recommended within electrical rooms and IT spaces.  Area 

smoke detection is not required.   

At the client’s option, manual fire alarm pull stations at emergency exit doors and an 

evacuation alarm system throughout can be installed.
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Protection Concepts - Suppression
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Tests and actual loss history proved that water is the most effective extinguishing agent for ethyl alcohol 
fires. 



wtwco.com

Protection Concepts - Suppression
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Because most distilleries are in rural areas 
without strong public water supplies, fire 
pumps and water tanks are normally required.  

Large distilleries may require two fire pumps 
and tanks for redundancy purposes.  

Fire pumps and water tanks are sized for the 
largest water demand which is usually the Still 
House or Warehouses.  
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Protection Concepts - Suppression
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Looped fire mains surrounding the distillery 
buildings and each warehouse is the most 
common approach.

Fire hydrants are provided and spaced 
according to local FD requirements.  

Station Monitors can be provided for Barrel 
Warehouse and/or Bulk Tank Farm coverage
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Protection Concepts - Suppression
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Deluge Water Fire Suppression for Bulk Storage Tanks and Tanker Truck Loadout Stations may be required.
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Protection Concepts - Suppression
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Large, rotary driers are used to remove excess liquids 
from the spent grain.  

Dryers are either equipped with a natural gas burner 
or are steam heated.

Fires within the dryer can occur and require fire 
protection.  

High temperature monitoring and automatically  
activated steam smothering systems are considered 
best.  

Occasionally, the steam fire suppression is manually 
activated.
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Protection Concepts – Explosion Protection
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Combustible Dust Explosion Protection, Isolation, and Prevention Systems are required for the grain handling 
equipment and dust collectors associated with Grain Receiving, Milling and Dry House. 

Explosion Relief Panel - Silo Explosion Suppression System
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Protection Concepts – Explosion Protection
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Flameless Explosion Vent Explosion Isolation Valves
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Protection Concepts – Ignition Control
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.  

Class I rated electrical equipment are required in the following areas:

• Still House

• Tanker Loading/Unloading

• Bulk Tank Storage

• Barrel Fill and Barrel Dump Stations

• Barrel Warehouses

• Bottling (processing and filler equipment)

• Wastewater influent collection and impounding areas

Mashing and Fermenting areas and Finished Case Goods Storage Warehouses are generally 
unclassified. 
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Protection Concepts – Ignition Control
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Class II rated electrical equipment are required for areas having the potential for appreciable 
combustible dust accumulations or releases such as:

• Grain Receiving

• Hammer Mill Room

• Dried Grain Processing Areas
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Protection Concepts – Ignition Controls
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Properly designed ventilation exhaust systems are needed to remove potential 
flammable vapors in the following areas:

• Still House

• Spirit Tank Rooms

• Bottling Processing Halls

• Barrel Warehouses

Design ventilation systems to limit any flammable vapor concentration to less than 
25% LEL.  Ventilation exhaust systems should be either constantly running or 
arranged to start based on LEL detection.  

Barrel Warehouses are the highest emitters of flammable vapors.  It may not be 
possible to run constantly running exhaust fans due to environmental concerns.  
Natural ventilation is often used and considered acceptable. 
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Protection Concepts – Other Ignition Controls
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• Static protection through bonding and grounding

• Lightning protection for all buildings and warehouses handling high-proof alcohol

• Lightning protection for all exterior bulk storage tanks.

• Ignition control through spill containment and drainage
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Applicable Codes and Standards
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• International Code Council (ICC)

• ICC Building Code

• ICC Fire Code
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Applicable Codes and Standards
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• International Code Council (ICC)

• ICC Building Code

• ICC Fire Code
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Applicable Codes and Standards
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National Fire Protection Association (NFPA)

• NFPA 13 – Installation of Sprinkler Systems

• NFPA 15 – Fixed Water Spray System

• NFPA 16 – Foam-Water Sprinkler & Water Spray Systems

• NFPA 20 – Fire Pumps

• NFPA 22 – Private Water Tanks for Fire Protection

• NFPA 24 – Private Fire Service Water Mains

• NFPA 30 – Flammable & Combustible Liquids

• NFPA 61 – Prevention of Fires & Dust Explosions in Agricultural & Food Processing

• NFPA 68 & 69 – Explosion Protection and Explosion Prevention Systems

• NFPA 70 – National Electric Code

• NFPA 72 – Fire Alarm

• NFPA 77 – Static Electricity

• NFPA 85 – Boilers and Combustion System Hazards

• NFPA 101 – Life Safety Code
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Applicable Codes and Standards
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Prior to the 2016 edition of NFPA 13, the 
commodity classification of liquors and 
spirits up to 100 proof (50% ABV) in glass 
bottles were considered as:

• Class III Commodities if stored in rack
• Class IV Commodities if stored palletized

100 Proof spirits in plastic bottles were 
considered Class IV commodities whether 
palletized or rack storage.
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Applicable Codes and Standards
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Applicable Codes and Standards
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Case Goods
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Applicable Codes and Standards
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Case Goods
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Applicable Codes and Standards
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Case Goods
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Applicable Codes and Standards
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Case Goods
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Applicable Codes and Standards
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Distilled Spirits in Barrels
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Applicable Codes and Standards
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The Kentucky Building Code is based upon the 2015 

International Building Code with Kentucky-specific 

amendments. 
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SECTION 430 BARRELED SPIRIT STORAGE BUILDINGS

430.1 Scope. The provisions of this section shall apply to

buildings and structures utilized solely for the purpose of

storing barreled spirits after manufacture during the aging

process. 
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Applicable Codes and Standards
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SECTION 430 BARRELED SPIRIT STORAGE BUILDINGS

430.3 Building area. Barreled spirit storage buildings shall not exceed the 

following areas:

1. Non-sprinklered rack supported structures shall not exceed 20,000 square 

feet.

2. Rack supported structures protected throughout by an automatic sprinkler 

system shall not exceed 40,000 square feet.

3. Non-sprinklered pallet storage buildings shall not exceed 20,000 square feet.

4. Pallet storage buildings protected throughout by an automatic sprinkler 

system shall not exceed 55,000 square feet and shall be constructed of Type 

IIB construction.
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SECTION 430 BARRELED SPIRIT STORAGE BUILDINGS

430.4 Building height. Barreled spirit storage buildings shall be a one story, not 

to exceed the following heights:

1. Non- sprinklered rack supported structures shall not exceed 55 feet in height.

2. Sprinklered rack supported structures shall not exceed 60 feet in height.

3. Non-sprinklered and sprinklered pallet storage buildings shall not exceed 27 

feet in height.
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SECTION 430 BARRELED SPIRIT STORAGE BUILDINGS

430.5 Building location on property. Building location on property. The 

following fire separation distances shall be maintained between the barreled 

spirit storage buildings and any other buildings on the property and to the 

opposite edge of a street, alley, or other public way or property line.

1. Non-sprinklered pallet storage and non-sprinklered rack supported structures 

shall have a minimum separation distance of 200 feet.

2. Sprinklered pallet storage and sprinklered rack supported structures shall 

have a minimum separation distance of 100 feet.

Exception: The fire separation distance may be reduced to not less than 

100 feet to an adjacent sprinklered barreled spirit storage warehouse when 

the exposed exterior wall of the non-sprinklered barreled spirit storage 

warehouse is protected by an exterior water curtain.
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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In 1973, three organizations – The Bourbon Institute, 
The Distilled Spirits Institute, and the Licensed Beverage 
Industries, Inc. merged to form the Distilled Spirits 
Council of the United States (DISCUS).  

DISCUS is a national trade organization representing the 
interests of leading producers of distilled spirits in the 
United States.  
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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DISCUS has a Fire Protection Committee who is charged with evaluating and 
proactively engaging applicable regulatory agencies, insurance companies and 
other standards making organizations to ensure that the fire protection 
standards and guidelines affecting the distilled spirits industry are cost effective 
and appropriate.

The DISCUS Fire Protection Committee produces a voluntary guide, 
Recommended Fire Protection Practices for Distilled Spirits Beverage Facilities , 
which is periodically updated.  
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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Scope & Purpose:  

• Voluntary application for new operations involved for the production, 
packaging and warehousing of distilled spirits.

• Used as an aid by engineers & architects for design and construction of new 
buildings or significant alterations.

• Often used by property insurance engineers for risk assessment and gap 
analysis

• Not intended to conflict with local regulations 

• Not intended to provide Life Safety or Workplace Safety guidelines
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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Content:  

• General Process Descriptions 

• Identification of Fire & Explosion Hazards

• Addresses best recommended advice for Construction for buildings and 
structures including separation advice

• Outlines fire protection design guidance 
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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Content:  

• Addresses storage of high-proof alcohol in portable containers such as 
drums and Intermediate Bulk Containers (IBC).

• Outlines where emergency exhaust ventilation systems and spill 
containment and drainage systems are needed within the distillery and 
warehouses.

• Discusses water supply requirements for Distilleries and Warehouse
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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Content:  

• Pinpoints where Lightning Protection is required.

• Addresses explosion venting and explosion suppression systems for specific 
processes involving combustible dust including the Dry House.

• Outlines hazard controls for alcohol processing areas, including:

• Bulk Tank location, design, construction, support and venting

• Tank overflow/overfill protection and spill control

• Ventilation, piping arrangements and valves

• Grounding and bonding
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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• Specifies Area Classification for suitable electrical equipment in hazardous 
areas.  
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Distilled Spirits Council of the United States, Inc. (DISCUS)
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• Provides electrical classification drawings
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• Provides electrical classification drawings
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• Provides electrical classification drawings
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• Offers guidance on other property risk control topics such as:

• Material Handling Equipment

• Utilities

• Inspections, Testing & Maintenance of Fire Protection Equipment

• Fire System Impairment Handling

• Equipment Maintenance including use of proper tools for Classified 
Areas

• Hot Work Fire Safety

• Emergency Planning

• Security Service
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