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Better Performance of Aerial Ignition Spheres 
Through Proper Storage and Handling

Shawn Steber, Project Leader; Cory Waters, Project Assistant

•	 Aerial	ignition	spher
es	that	are	inad-

equately	or	improperly	handled	and	s
tored	

may	have	performance	problems.	

•	Spheres	with	perform
ance	problems	may	

not	ignite	properly	and
	also	may	jam		

plastic	sphere	dispense
r	(PSD)	machines.

•	Following	a	few	guid
elines	for	proper	

storage	and	handling	o
f	plastic	spheres	

will	result	in	better	pe
rformance,	safer	

operations,	lower	cost
s,	and	easier	PSD	

machine	maintenance.
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Sphere Inspections
Inspect	the	boxes	for	damage	whenever	a	shipment	of	

plastic	spheres	is	delivered.	Boxes	should	only	be	opened	if	

there	are	signs	of	damage	or	if	spheres	will	be	used	imme-

diately.	When	repackaging	them,	reseal	the	boxes	to	pre-

vent	contamination	from	moisture	and	debris.	Any	box	with	

cracked	or	broken	spheres	or	excessive	potassium	perman-

ganate	at	the	bottom	of	the	plastic	bag	(figure	1)	should	be	

removed	from	service	until	inspected	further.	Spheres	that	

do	not	pass	inspection	should	be	removed	from	service,	fol-

lowing	hazardous	materials	disposal	regulations.	If	a	visual	

inspection	reveals	a	large	number	of	defective	spheres,	

remove	them	from	service	and	report	the	problem	to	the	

vender	or	cache.	The	problem	also	should	be	reported	to	the	

Interagency	Aerial	Ignition	Working	Group.

	
Figure	1—Potassium	permanganate	staining	indicates	these	plastic	spheres	
may	be	leaking.
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Inadequately	or	improperly	stored	and	handled	aerial	

ignition	(plastic)	spheres	can	have	performance	prob-

lems.	Spheres	should	be	thoroughly	inspected	before	

use	and	removed	from	service	if	damaged.	Spheres	that	are	

not	thoroughly	inspected	may	have	negative	effects	on	the	

performance	of	plastic	sphere	dispenser	(PSD)	machines.	

Improperly	stored	and	handled	spheres	also	can	ignite	incon-

sistently.	Following	some	simple	guidelines	will	enhance	the	

performance	of	both	spheres	and	PSD	machines,	resulting	in	

improved	and	safer	operations,	lower	costs,	and	less	intensive	

PSD	machine	cleanings.
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Some	recent	problems	experienced	with	plastic	spheres	

include	misaligned	sphere	halves,	clumped	potassium	per-

manganate	(figure	2),	excess	plastic	protrusions	near	the	

seam	(figures	2	and	3),	and	misshaped	spheres	(figure	4).	

Spheres	with	these	problems	may	malfunction	and	are	not	

recommended	for	use	because	they	are	more	likely	to	jam	the	

PSD	machine	or	to	ignite	unreliably.
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Figure	2—Plastic	spheres	with	excess	plastic	at	the	seam	and	clumped	
potassium	permanganate.	These	spheres	may	ignite	reliably,	but	they	could	
also	cause	the	PSD	machine	to	malfunction.
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Figure	3—Plastic	spheres	with	excess	plastic	protrusions.	These	spheres	
caused	a	plastic	sphere	dispenser	(PSD)	machine	to	jam.

	
Figure	4—The	misshaped	plastic	sphere	(left)	may	not	feed	well	and	
could	jam	the	PSD	machine.	Plastic	spheres	should	be	round	(right).	The	
misshaped	sphere	(left)	was	marked	“keep”	to	save	as	an	example	and	
was	not	used	in	a	PSD	machine.	Remove	plastic	spheres	from	service	as	
necessary,	following	hazardous	materials	disposal	regulations.

Sphere Selection
Plastic	spheres	have	a	long	shelf	life.	Many	units	report	

no	problems	using	spheres	more	than	5	years	old.	When	

choosing	spheres	for	a	burn	site,	use	older	plastic	spheres	

before	new	spheres.	Older	spheres	can	become	brittle.	Gener-

ally,	brittle	spheres	are	acceptable	for	use	but	are	more	likely	

to	cause	the	PSD	machine	to	become	dirty	and	jam.	Write	

the	date	of	receipt	on	each	box	to	help	maintain	the	rotation	

order.

Be	sure	to	use	the	correct	plastic	sphere	designed	for	

your	specific	PSD	machine.	A	1.25-inch-diameter	plastic	

sphere	(white/clear	in	color)	is	available	from	both	Premo	

Plastics,	Ltd.	(now	owned	by	SEI	Industries),	and	Aerostat,	

Inc.	This	size	of	sphere	can	be	used	in	the	Premo	Mark	III	

PSD	machine.	Aerostat,	Inc.	has	developed	a	PSD	machine	

that	was	evaluated	by	the	Missoula	Technology	and	Develop-

ment	Center	(MTDC)	of	the	U.S.	Department	of	Agriculture,	

Forest	Service,	and	the	Interagency	Aerial	Ignition	Working	

Group	approved	the	machine.	This	PSD	machine	also	uses	

1.25-inch	spheres.	However,	be	aware	of	the	PSD	machine	

manufacturer’s	requirements—using	spheres	produced	by	

another	company	may	void	warranty	service.	A	1-inch	diame-

ter	sphere	(orange/black	or	orange/white	in	color)	is	available	

from	SEI	Industries.	This	sphere	can	only	be	used	in	the	SEI	

Red	Dragon	PSD	machine.
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Sphere Storage
Plastic	spheres	contain	potassium	permanganate	(an	oxi-

dizer).	Because	this	ingredient	is	classified	as	a	hazardous	

material,	spheres	must	be	stored	accordingly	in	an	inside	or	

outside	storage	area.	No	more	than	250	pounds	of	potassium	

permanganate	(about	35,000	spheres)	can	be	stored	in	one	

control	area	unless	a	proper	storage	cabinet	is	used	or	auto-

matic	sprinklers	are	installed.	

•	 An	indoor	storage	control	area	is	a	room	separated	

from	other	areas	by	a	“1-hour”	firewall.	Indoor	stor-

age	is	recommended.	

•	 An	outdoor	storage	control	area	is	a	confined	space	

where	weeds	and	combustibles	are	removed	within	15	

feet,	and	no	public	road,	commercial	or	private	prop-

erty	line,	or	other	building	is	closer	than	20	feet.	If	

spheres	are	stored	outdoors,	extra	care	must	be	taken	

to	maintain	quality.	

Keep	containers	in	good	condition	and	protect	them	from	

moisture,	extreme	temperature	changes,	and	ultraviolet	light.	

Humidity	or	other	moisture	can	cause	potassium	permanganate	

to	clump	to	the	sides	of	the	spheres	and	may	make	the	spheres	

function	improperly.	Shake	the	boxes	once	or	twice	a	year	to	

agitate	the	spheres	and	break	the	potassium	permanganate	free.	

Rotate	the	boxes	90	degrees	and	place	them	back	on	the	shelf.

Sphere Transportation
Transport	plastic	spheres	separately	from	any	fuels	and	

other	hazardous	materials	that	may	cause	potential	reaction	

or	contamination.	If	fuels	or	hazardous	materials	must	be	

transported	with	plastic	spheres,	place	the	fuels	or	hazardous	

materials	in	a	separate	compartment	or	secure	them	so	they	

can’t	move.

Plastic Sphere Precautions
Do	not	store	plastic	spheres	in	the	same	storage	

room,	cabinet,	or	area	as	other	hazardous	materials.	

Known	compounds	that	react	with	potassium	permanga-

nate	are:

•	 Aluminum	carbide

•	 Antimony

•	 Arsenic

•	 Ethylene	glycol

•	 Glycerol

•	 Hydrogen	peroxide

•	 Hydrogen	trisulphide

•	 Phosphorous

•	 Sulphur

•	 Sulphuric	acid

•	 Titanium	

Refer	to	the	“Everyday	Hazmat	User’s	Train-

ing	Guide”	(0471–2810–MTDC)	and	the	“Everyday	

Hazmat	Designer’s	Training	Guide”	(0471–2812–

MTDC)	for	the	specific	storage	and	disposal	require-

ments	of	oxidizers	and	other	hazardous	materials.	

These	guides	are	available	to	Forest	Service	and	U.S.	

Department	of	the	Interior,	Bureau	of	Land	Manage-

ment	(U.S.	DOI,	BLM)	employees	on	the	MTDC	

Everyday	Hazmat	Web	site	at		

<http://fsweb.mtdc.wo.fs.fed.us/everyday_hazmat/>	.
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PSD Maintenance
Clean	and	lubricate	PSD	machines	after	every	use	(fig-

ure	5).	Machines	that	have	been	stored	for	extended	periods	

of	time,	such	as	when	ordered	from	a	cache	or	returned	to	

service	when	a	burn	program	restarts,	should	be	thoroughly	

inspected	before	use.	Ensure	the	needles	are	sharp	and	that	

no	parts	of	the	machine	have	stopped	working.	Replace	any	

worn	parts.	Keep	a	maintenance	record	with	the	machine	

to	document	the	cleaning	history	and	repairs	performed.	

A	record	can	be	analyzed	to	determine	trends	and	to	cre-

ate	specific	maintenance	and	repair	schedules.	In	this	way,	a	

machine	can	be	ready	for	use	as	needed.

	
Figure	5—Defective	spheres	may	have	caused	this	PSD	machine	to	become	
very	dirty.	The	machine	must	be	thoroughly	cleaned	before	being	stored.

Conclusions
The	Interagency	Aerial	Ignition	Working	Group	should	be	

notified	when	a	credible	quality	issue	is	found	with	either	plas-

tic	spheres	or	a	PSD	machine.	The	group	also	should	be	notified	

if	a	SAFECOM	(safety	alert)	is	issued	regarding	aerial	ignition.	

The	group	can	help	determine	the	cause	of	the	problem	and	can	

assist	with	corrective	actions.	A	list	of	group	members	and	con-

tact	information	is	available	on	the	National	Interagency	Fire	

Center	(NIFC)	Web	site	at	<http://www.nifc.gov/aviation	

/av_helicopters.html>.	Other	sources	of	information	for	PSD	

operations	are	the	MTDC	Aerial	Ignition	Web	site	at	<http://

fsweb.mtdc.wo.fs.fed.us/aerial_ign/>	and	the	U.S.	DOI,	BLM	

Interagency	Aerial	Ignition	Guide	Web	site	at	<http://www.blm	

.gov/nifc/st/en/prog/fire/Aviation/Airops/iaig.html>.
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The	Forest	Service,	United	States	Department	of	Agriculture	(USDA),	has	developed	this	information	for	the	guidance	of	its	employees,	its	contractors,	and	its	cooperating	Federal	and	State	agencies	and	is	not	
responsible	for	the	interpretation	or	use	of	this	information	by	anyone	except	its	own	employees.	The	use	of	trade,	firm,	or	corporation	names	in	this	document	is	for	the	information	and	convenience	of	the	reader	
and	does	not	constitute	an	endorsement	by	the	Department	of	any	product	or	service	to	the	exclusion	of	others	that	may	be	suitable.	

The	U.S.	Department	of	Agriculture	(USDA)	prohibits	discrimination	in	all	its	programs	and	activities	on	the	basis	of	race,	color,	national	origin,	age,	disability,	and	where	applicable,	sex,	marital	status,	familial	
status,	parental	status,	religion,	sexual	orientation,	genetic	information,	political	beliefs,	reprisal,	or	because	all	or	part	of	an	individual’s	income	is	derived	from	any	public	assistance	program.	(Not	all	prohibited	
bases	apply	to	all	programs.)	Persons	with	disabilities	who	require	alternative	means	for	communication	of	program	information	(Braille,	large	print,	audiotape,	etc.)	should	contact	USDA’s	TARGET	Center	at	
(202)	720-2600	(voice	and	TDD).	To	file	a	complaint	of	discrimination,	write	to	USDA,	Director,	Office	of	Civil	Rights,	1400	Independence	Avenue,	S.W.,	Washington,	D.C.	20250-9410,	or	call	(800)	795-3272	
(voice)	or	(202)	720-6382	(TDD).	USDA	is	an	equal	opportunity	provider	and	employer.
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For additional information about proper storage and 

handling of aerial ignition spheres, contact MTDC:

USDA	Forest	Service

Missoula	Technology	and	Development	Center

5785	Hwy.	10	West

Missoula,	MT	59808–9361	

Phone:	406–329–3900

Fax:	406–329–3719

Email:	wo_mtdc_pubs@fs.fed.us	

Electronic copies of MTDC’s documents, CDs, DVDs, and 

videos are available on the Internet at:

http://www.fs.fed.us/eng/pubs	

Forest Service and BLM employees can search a more 

complete collection of MTDC’s documents, CDs, DVDs, 

and videos on their internal computer networks at:

http://fsweb.mtdc.wo.fs.fed.us/search/


