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Executive Summary

Chimney fires represent a significant and preventable threat to New Zealand households, particularly

during the peak winter months. Fire and Emergency New Zealand (FENZ) reports that they respond to

more chimney fires than any other household fire type. These incidents are primarily driven by the

accumulation of creosote—a highly flammable byproduct of incomplete wood combustion.

In regions like Wellington, the risk is compounded by older housing stock, damp wood, and seismic

activity that can compromise the structural integrity of brick chimneys. Effective prevention requires a

combination of annual professional maintenance, the use of seasoned firewood (moisture content

below 20%), and proper burning techniques. Failure to manage creosote leads not only to increased

fire risk but also to poor air quality, legal compliance issues under local bylaws, and potential exposure

to carbon monoxide.

Analysis of Key Themes

1. The New Zealand Chimney Safety Landscape

New Zealand’s unique environmental and regulatory factors play a critical role in chimney safety and

fire prevention.

FENZ and National Statistics: Statistics indicate that chimney fires peak during the coldest months

when wood burners are in constant use. Most fires start small with creosote build-up and spread

rapidly through blocked flues.

Wellington-Specific Risks: The Wellington region faces distinct challenges:

Seismic Resilience: Earthquake activity can cause cracking or structural shifts in older brick

chimneys. While sweeping removes soot, it also serves as a critical inspection point for

identifying structural damage.

Environmental Regulations: The Greater Wellington Regional Council and local bylaws (such as

the Wellington Fire and Smoke Nuisance Bylaw) regulate air quality. Excessive smoke from a

poorly maintained chimney is considered a breach of community standards and a public health

risk.

Industry Standards: The New Zealand Home Heating Association (NZHHA) and the NZ Building

Code (Clauses C1–C6) provide the framework for professional installation and maintenance.



Compliance with these standards is often a prerequisite for insurance claims.

2. Creosote: Formation and Chemical Nature

Creosote is the inevitable result of burning fossil fuels. It is essentially wood smoke that has condensed

into a liquid and then dried into a semi-solid or solid state.

Composition: It consists of Polycyclic Aromatic Hydrocarbons (PAHs), tar, soot, and moisture. In its

unburned state, it is considered a carcinogenic material.

Formation Factors: Creosote forms for three primary reasons:

1. Poor Draft: Restricted airflow or a lack of oxygen in the firebox.

2. Cold Flues: If the flue temperature falls below 250°F (approx. 121°C), smoke cools and

condenses on the interior walls.

3. Wet Firewood: Moisture in wood prevents complete combustion, leading to cooler fires and

heavier smoke.

3. The Three Degrees of Creosote Buildup

Creosote accumulates in stages, with each level becoming progressively more dangerous and difficult

to remove.

Stage Appearance Characteristics Removal Method

Stage

1

Powdery dust or

soot

A natural byproduct of even "good"

combustion; not immediately

dangerous but restricts airflow.

Standard rotary power

sweeping brush.

Stage

2

Crunchy flakes or

"biscuits"

Shiny black flakes containing hardened

tar; indicates a mid-level safety issue

or operator error.

Stiff bristle brushes and

specialized scraping tools.

Stage

3

Hardened,

glossy, or waxy

tar

A thick, highly flammable coating of

concentrated tar; can ignite at

temperatures as low as 451°F.

Professional chemical

treatment, rotary chain whips,

or flue liner replacement.

Important Quotes and Context

On the Impact of Neglected Maintenance

"Fire and Emergency New Zealand responds to more chimney fires than any other household fire

type. Their statistics highlight the impact of neglected flues, especially in colder regions."

Context: This emphasizes that chimney fires are not rare occurrences but the leading cause of

residential fire calls for FENZ, underscoring the necessity of public awareness.

On the Flammability of Creosote



"Creosote can ignite at temperatures as low as 451 degrees Fahrenheit. For context, a fire in your

fireplace can exceed 450 degrees and even just 1/8 of an inch of creosote buildup is enough to

cause a fire."

Context: Sourced from the Chimney Safety Institute of America, this quote highlights the razor-thin

margin between a "normal" fire and a disaster when a chimney is dirty.

On the "Compounding Problem"

"Creosote is a compounding problem. A bad chimney draft leads to the formation of creosote,

which in turn causes a worse draft, which leads to more creosote, etc."

Context: This explains the "death spiral" of a neglected chimney, where small amounts of buildup

accelerate the rate of future accumulation by restricting airflow and cooling the flue.

Detection of Chimney Fires

Homeowners must be able to distinguish between different types of chimney fires to take appropriate

action.

Fast-Burning Fires: These are explosive and loud. Signs include flames or sparks leaping from the

top of the chimney, loud cracking or roaring noises (often compared to a jet engine), and dense

smoke engulfing the home.

Slow-Burning Fires: These are subtle but destructive, often lacking enough oxygen to become

"explosive." Signs include creosote appearing on the floor or exterior of the chimney, a grayish hue

on metal components, and cracks in surrounding walls or tiles.

Actionable Insights for Homeowners

Fuel Management

Season Firewood: Wood must be seasoned (dried) for at least six months.

Test Moisture Levels: Use a digital moisture meter to ensure wood is between 15% and 20%

moisture content. Burning wood with higher moisture results in "incomplete combustion" and rapid

creosote buildup.

Avoid Artificial Logs: Many manufactured logs produce more combustion byproducts and smoke

than natural, seasoned firewood.

Operational Best Practices

Maintain Temperature: Use a stove-top or pipe thermometer. Aim to keep the flue temperature

above 250°F to prevent smoke condensation.

Avoid "Slumbering": Do not leave a fire to burn "low and slow" overnight with reduced airflow. This

"slumbering" technique produces the highest levels of creosote.



Start Hot: Burn small bits of dried wood for the first 20 minutes of any fire to quickly warm the flue

and reduce initial condensation.

Ensure Oxygen Flow: Keep dampers fully open and ensure the home has enough fresh air intake to

support a "clean" burn.

Maintenance and Professional Care

Annual Sweeping: Schedule at least one professional chimney cleaning per year, ideally before the

winter season begins.

Seek Certification: In New Zealand, homeowners should look for technicians aligned with NZHHA

standards to ensure the full system (including the flue and surrounding structures) is inspected.

Post-Fire Inspection: If a chimney fire is suspected (even a slow-burning one), the appliance

should not be used until a professional assessment is completed, as the heat may have cracked

ceramic flue tiles.

Want to learn more?

Visit Chimney Guys for expert guides on chimney maintenance,

fire safety, and NZ regulations.
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