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Many small rural communities in Alaska practice this method, but open burning on the ground 
using wet garbage as a fuel source does not work well.  In general, the only items that can 
acceptably be burned in open fires on the ground are pallets and other similar dry 
uncontaminated wood and cardboard. 

2) Burn Cages 
 

   
Figure 6:  Burn cage burning municipal garbage in rural Alaska. 

 
A burn cage is a simple and inexpensive way to make an open burn more effective. It makes the 
following improvements over open burning on the ground: 

1. As pictured above, the burn cage exposes the waste to natural draft on all surfaces 
including the bottom.  This allows air to access the waste and promotes more efficient 
combustion throughout the burning period. 

2. It limits the size of the waste pile thereby reducing the potential for smoldering of waste 
not exposed to air inside the pile. 

3. It contains the burning within a specific location reducing the chance of the burn 
spreading to other waste disposal areas or surrounding vegetation. 

The burn cage pictured above is a 12-foot long by 8-foot wide by 6-foot high rectangular frame 
(3 sections of which are 4-foot long) made of 3-inch by 2-inch double square tubing.  Expanded 
metal grating covers the entire structure.  The top is hinged in order to allow access and 
emptying of incomplete products of combustion.  Metal plates welded to the bottom fit the forks 
of a forklift and allow the unit to be lifted so that ash can be removed from the ground and/or the 
unit can be easily re-positioned.  

Proper operation involves loading the burn cage to about half of its capacity and then igniting the 
waste. Combustion air is drawn from all sides and the fuel is consumed much like that of an open 
burn, except more efficiently as more air is available.  These units rely on natural draft, not a fan, 
to provide combustion air and do not require power or a motor to operate.  The length of the burn 
cycle is dependent upon the amount and type of waste that is burned.  
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Although this form of burning is an improvement over uncontained open burning on the ground, 
there is still a good chance that insufficient turbulence and low burning temperatures will 
produce smoke and incomplete combustion products.  The process may not consume large and 
frozen masses of waste and partly burned food wastes may still attract animals. 

A common problem in using a burn cage is overfilling the unit.  This decreases combustion 
efficiency and causes smoldering.  Non-combustible items, hazardous wastes, and wastes that 
will smolder or produce smoke or odors should be separated out prior to burning.  This method is 
an effective way to burn clean, dry wood, paper and other wastes that ignite and burn cleanly 
without smoke.  

Burn cages can be built locally using existing resources.  However, units can also be precut and 
shipped for assembly on site.  Plans for burn cages may be obtained by contacting Alaska Native 
Tribal Health Consortium, Environmental Health and Engineering Branch in Anchorage, Alaska 
at 907-729-3600. 

3) Burn Barrels 

Burn barrels have been used extensively at Alaska residences.  These devices are essentially 55-
gallon drums that are modified with passive under-fire draft.  Some have a stack and spark 
arrestor screen (see Figure 7).  Some do not have a stack (see Figure 8). 

Burn barrels operate at low temperatures (400°F to 500°F) and generally burn wet garbage, 
resulting in the incomplete combustion of the waste and the production of smoke.  Burning 
materials such as plastics, asphalt, and rubber generates hazardous air pollutants.  This may be a 
health threat and a nuisance for nearby residents.  Burn barrels often emit acid vapors, 
carcinogenic tars, and "heavy metals" as well as unhealthful levels of carbon monoxide and 
particulates (smoke) when burning non-separated household garbage.  For these reasons, the 
Alaska Department of Environmental Conservation discourages property owners from using 
burn barrels to burn household garbage. 

Generally, the materials that can be burned effectively in a burn barrel include dry leaves, plant 
clippings, paper, cardboard and clean untreated wood (see Figure 9). 

The closer one stands to the burn barrel, the more harmful chemicals one inhales.  Burn barrels 
should not be used in close proximity to homes or areas where people can be exposed to the 
smoke.  Burn barrels and burn piles can also lead to uncontrolled fires unless the following 
precautionary steps are taken: 

• Clear all combustible materials and vegetation within 10 feet of the burn barrel;  

• Place a metal mesh screen (spark arrestor) over the top of the burn barrel. The openings 
should be 1/2 inch or smaller.  

• Place your burn barrel on concrete blocks and drill some small holes in the bottom to 
allow rainwater to drain.  

• Don't start your fire unless you are prepared to monitor it until it is completely out. 
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fuel is consumed much like a wood stove from front to rear.  A burn cycle (excluding the “cool-
down” phase) takes several hours.  Depending on the amount of use, ash is removed every three 
months or whenever the lower section is 30% full.  Hinges on the rear of the unit allow it to be 
tipped by a jack and ash is manually pushed out from the front through a hinged opening in the 
back.  Other than small amounts of used oil for start-up, the unit does not require supplementary 
fuel.   

Burn boxes are or have been in use in Alakanuk, Aleknagkik, Ambler, Chenega Bay, Dot Lake, 
Elim, Goodnews Bay, Hughes, Kobuk, Manley Hot Springs, Marshall, Mountain Village, 
Nanwalek, Noatak, Pedro Bay and Tanacross.  The current cost of a unit is around $12,000 but 
can be less if salvageable materials are available for local fabrication.  Please refer to the Manley 
Hot Springs case study in Appendix A of this publication for more information on burn boxes. 

2) Air Curtain Incineration 

Air curtain incineration provides a more advanced form of combustion over open burning and 
burn boxes.  Air curtain incineration operates by forcefully projecting a thin curtain of air at high 
velocity across an open chamber or pit in which burning occurs.  This high-speed curtain of air 
helps these systems achieve the high temperatures and turbulence needed to burn waste 
completely.  Incinerators of this type can be constructed above or below ground and with or 
without refractory walls and floor.  All air curtain systems require externally supplied electrical 
power to drive the air curtain.  This is provided through a generator or electrical power to the 
site. 

Air curtain incinerators are not perfect systems.  Even though ample turbulence is provided, the 
burn is not confined to a high-temperature region maintained by a fuel with a high BTU value.  
This means that cold areas exist within the burn and will form smoke.  This is especially true 
during the start-up phase of the burn cycle when the turbulence will blow ash and smoke from 
the unit.  This effect is minimized in the vertical column air curtain device that is described 
below.   

The length of the burn cycle, including start-up and burn down, is dependent upon the amount, 
the moisture content, and the BTU value of the waste that is burned.   

Three basic variations of the air curtain incinerator exist.  One unit operates by blowing air into a 
pit (Figure 11).  Another device has a refractory-lined, horizontal primary chamber into which 
the curtain of air is blown (Figure 12).   These units have the advantage of being mobile and can 
be taken from site to site, but because they do not have retention chambers, smoke discharges 
directly from the unit into the air.  These systems are used in other states to burn land clearing 
wastes and demolition debris.  They have had limited use burning municipal waste in this 
country because of the difficulties in meeting air quality standards, especially during the start-up 
phase of the burn.   
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Figure 12: Horizontal above ground air curtain incinerator 

during start-up (note 100% opacity). 
 

A third type of air curtain incineration is called Vertical Column Air Curtain Incineration 
(Figure 13).  Vertical Column Air Curtain Incineration has markedly improved burning qualities 
compared to the open burning and incineration methods previously discussed (including the 
other air curtain devices).  It is one of the least costly of the better incineration methods.  

A vertical column air curtain incinerator operates in a vertical column of air, in which smoke is 
returned from an upper retention chamber to the lower primary chamber using gravity and 
counter current draft. 
 

 
Figure 13: Vertical Air Curtain Incinerator 

 
Smoke is re-burned when it is convected back to the primary chamber.  This process reduces 
smoke emissions and makes this system more acceptable for burning garbage and other 
municipal wastes.  The air curtain provides active turbulent mixing of air into the waste, which 
increases the temperature.  It takes approximately 10 minutes to reach operating temperatures 
during which time the unit will likely exceed air quality opacity standards.  However, the waste 
will burn cleanly without smoke once operating temperatures are reached.  Temperatures can 

 

Figure 11: Pit air curtain incinerator. 
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reach as high as 2,000 oF during combustion, which leaves cans that easily crumble and ash that 
is not attractive to animals.  Bottom ash is easily removed through access doors in the primary 
chamber.   

The vertical column air curtain incinerator uses externally supplied fuel oil or propane to ignite 
the waste in the lower (primary) chamber.  Once the waste is ignited an overfire air system (the 
air curtain) is activated and the externally supplied fuel is turned off.  This provides a cost saving 
compared to the more advanced incineration systems that require supplemental fuel during the 
entire burning process. 

The unit is not mobile and has not been used in Alaska for municipal use.  Questions remain 
regarding the combustion efficiency of these units in harsh cold and wet Alaskan climates and to 
the extent non-combustible wastes need to be separated out prior to burning.  On the positive 
side, vertical column air curtain incinerators have been used to burn municipal garbage in 
Colorado and California and have had extensive use in other countries.  The total cost for these 
units will vary depending upon size and transportation costs. 

3) Multiple-Chamber, Batch Starved Air Systems (TOS) 

 

Over the last decade, a number of Alaskan 
communities have installed dual-chamber, batch-
feed, starved air incinerators, variously called 
“thermal waste oxidizers” (Eco Waste Solutions 
Inc.), “thermal oxidation systems (TOS)” (Entech 
Inc.), “batch oxidation systems (BOS)” 
(Enerwaste International Corp.), or simply ”G 
Series” (Therm Tec Inc.) and “CA Series” (ACS 
Inc.) systems.   

Figure 14: Thermal Oxidation System.   
Note Primary Chamber (left) and Secondary Chamber (right) 

This method is generally considered to have the highest potential burning qualities of all of the 
incinerators and open burning methods mentioned.  This method is most likely to prevent 
contamination to both air and land and to meet air quality standards. Problems with animal 
attraction to the ash are eliminated with this method.  The main features of this type of 
incinerator are: 

• Batch operation allows greater control of air and temperature throughout the process. 

• Air turbulence is reduced in the primary chamber so fewer particulates are released from the 
stack. 

• A wide range of waste types can be handled.  Larger quantities of non-combustible waste 
(i.e. metal and glass), waste with higher moisture content and other wastes can be burned 
with this method. 


