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INTRODUCTION	

J.R.	Simplot	Company	(Simplot)	is	proposing	to	utilize	a	lab	scale	kiln	for	research	purposes	at	the	
Engineering	and	Manufacturing	Technology	(EMT)	facility	at	1130	Highway	30	West	 in	Pocatello,	
Idaho.		The	EMT	facility	performs	lab	scale	testing	in	support	of	Simplot’s	Agribusiness	Unit.	

The	purpose	of	this	document	is	to	provide	all	necessary	and	applicable	information	regarding	the	
proposed	project	and	a	description	of	impacts	on	the	facility’s	air	emissions.		Simplot’s	EMT	facility	
is	currently	a	minor	source	and	these	projects	will	not	impact	that	status.	

FACILITY	DESCRIPTION	

Operations	at	EMT1	consist	of	offices,	meeting	spaces,	and	laboratory	space	to	support	agribusiness	
functions	 for	 Simplot	within	 the	US	with	 the	 potential	 to	 provide	 support	worldwide	 as	 needed.		
Within	the	company,	Agribusiness	includes	the	following	business	units:	
	

 Mining	and	Manufacturing,		
 Fertilizer	Marketing,		
 Simplot	Grower	Solutions	
 Turf	and	Horticulture	
 Industrial	and	Feed	
 Advanced	Technology	and	Research.	

	
Previously,	 the	EMT	building	 laboratory	space	has	not	triggered	air	permits;	however,	a	 lab	scale	
study	of	phosphate	ore	thermal	beneficiation	using	the	lab	scale	kiln	may	potentially	emit		air	pollu‐
tants.	
	
	
	

																																																													
1	A	Simplot	Credit	Union	occupies	the	south	end	of	the	building.	



	
Figure	1.		General	Location	
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Figure	2.		Plot	Plan	
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PROJECT	DESCRIPTION	

Simplot	plans	to	utilize	a	bench	scale	kiln	to	study	thermal	beneficiation	of	phosphate	ore.	

Utilizing	a	6‐inch	bench	rotary	kiln,	 the	study	will	help	determine	operational	parameters	 for	the	
Conda	Pilot	Calciner.		Off‐gas	will	be	collected	and	ducted	through	a	fabric	filter	device.		See	Appen‐
dix	A	for	technical	information	on	the	rotary	kiln	and	baghouse.	

The	purpose	of	the	study	is	to	determine	whether	the	project	is	suitable	for	larger	scale	operation.		
Due	to	the	small	size	and	capacity	of	the	equipment	it	is	not	feasible	to	utilize	the	lab	scale	equip‐
ment	long	term.	

A	batch	quantity	of	ore	from	the	Smoky	Canyon	Mine	will	be	placed	in	the	rotary	kiln.		The	ore	will	
be	roasted	at	various	temperatures	and	durations	to	determine	optimal	evolution	of	volatile	con‐
stituents.	 	 Information	from	this	bench‐scale	study	will	be	utilized	to	help	guide	the	pilot	calciner	
operation	planned	in	Conda,	Idaho.2	

There	is	no	positive	air	draw	on	the	kiln,	as	it	does	not	have	an	integral	blower.		Dilution	air	is	nec‐
essary	to	reduce	the	gas	temperature	to	ensure	it	does	not	melt	ducting	associated	with	the		Camfil	
Farr	baghouse.			

	

CN001

EMTD LAB

KILN

Solids

Phosphate Ore Gas/Vapor

Roasted Ore

Ambient
Air

Baghouse

BH010

	

Figure	3.		Process	Flow	Diagram	
	 	

																																																													
2	Discussed	with	IDEQ	during	a	3/28/2013	conference	call.				
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The	kiln	temperature	will	be	between	750	and	1500	degrees	F.		Air	is	added	to	the	exhaust	stream	
for	two	reasons:	1)	to	draw	process	gas	from	the	kiln	in	a	controlled	manner	within	the	laboratory	
because	the	kiln	does	not	have	an	integral	blower	and	2)	to	drop	the	temperature	so	that	the	exist‐
ing	ducting	is	not	melted.	

EQUIPMENT	LIST	

Equipment	included	in	the	project	can	be	found	in	the	following	table.	

Information	 Kiln
CN001	

Baghouse	
BH010	

Manufacturer	 Quinn Camfil
Model	Number	 QPEC	‐ 6 GS4M
Max	Process	Rate	 23‐lb/batch3 NA
Proposed	Process	Rate	 9	lb/batch4 1,000	cfm	
Flowrate	 NA	– batch	process 100	cfm	
Stack	Temperature	 90	– 120	F 90	– 120	F	
	

SCHEDULE	

The	project	work	is	slated	to	begin	the	middle	of	September	or	potentially	earlier	if	the	permit	is	
issued	earlier.		No	construction	is	necessary	for	this	project.			

EMISSIONS	

Potential	emissions	of	particulates,	hazardous	air	pollutants	(HAPs),	and	toxic	air	pollutants	(TAPs)	
may	result	from	the	proposed	project.		Fugitive	emissions	were	included	in	the	calculations	because	
for	the	purposes	of	this	project,	the	kiln	is	a	listed	source	(a	calciner	under	40	CFR	60	401(d)	and	a	
phosphate	rock	plant	under	40	CFR	60.401(a).	

Although	the	EMT	facility	is	a	research	facility	which	is	not	involved	in	the	processing	of	phosphate	
rock	on	an	ongoing	basis,	for	the	purposes	of	this	project	we	have	included	fugitive	emissions	in	the	
potential	to	emit	calculations.		See	PSD	applicability	discussion.	
	
Emissions	 were	 calculated	 assuming	 hours	 of	 operation	 per	 year	 would	 1,200	 or	 less.	 	 Normal	
hours	of	operation	would	be	from	8	AM	to	5	PM;	however,	there	may	be	some	periods	when	the	kiln	
would	operate	outside	those	times.		In	no	case	will	the	kiln	operate	more	than	1,200	hours	per	year	
and	Simplot	is	willing	to	accept	a	limit	at	that	amount.			

																																																													
3	Maximum	process	rate	is	determined	by	the	dimensions	of	the	kiln.		The	capacity	varies	with	the	density	of	
the	material	being	processed.		This	number	was	provided	by	the	vendor.		Each	batch	is	expected	to	take	2	
hours.	
4	In	order	to	get	adequate	mixing	and	distribution	within	the	kiln,	the	manufacturer	has	recommended	that	
40%	of	the	maximum	capacity	be	utilized	for	our	laboratory	test.	
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In	2012,	a	firm	in	Wisconsin	performed	some	thermal	beneficiation	test	runs	using	Smoky	Canyon	
ore.		Stack	test	information	from	that	test	(see	Appendix	D)	was	used	to	generate	emission	factors	
for	the	emissions	analysis	for	this	project.		Hourly	emission	rates	from	the	test	were	adjusted	based	
on	differences	in	feed	rate,	but	pound	per	ton	values	were	not	adjusted.		During	the	test	run,	a	natu‐
ral	gas‐fired	combustion	source	contributed	 to	 the	emissions	 from	the	 thermal	beneficiation	 test.		
Simplot’s	bench	top	testing	will	not	include	combustion	source;	however,	emission	factors	utilized	
from	the	Wisconsin	stack	tests	conservatively	include	the	emissions	due	to	combustion.	

During	 the	stack	 test,	 several	cut	sizes	 for	particulate	were	determined.	 	These	were	graphed	ac‐
cording	to	the	percentage	of	material	less	than	the	specified	cut	size.		A	best	fit	equation	was	deter‐
mined,	and	the	percentages	for	PM10	and	PM2.5	were	calculated.		See	chart	on	the	next	page.	
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Figure	4.	Best	Fit	for	Particle	Sizes
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Wisconsin	Emission	Test	Information5	

Test	 Average	 Average	

Parameter	
Emission	Rate	Uncontrolled	

(lb/hr)	
Emission	Rate	Uncontrolled	

(lb/ton)	
Particulate	Matter	 30.12	 298.71	
	 	 	
Metals	‐	Antimony	 4.46E‐05	 4.42E‐02	
Metals	‐	Arsenic	 8.37E‐04	 8.30E‐03 

Metals	‐	Beryllium	 4.72E‐05	 4.68E‐04 

Metals	‐	Cadmium	 1.51E‐02	 1.50E‐01 

Metals	‐	Chromium	 9.49E‐03	 9.41E‐02 

Metals	‐	Cobalt	 7.20E‐05	 7.14E‐04 

Metals	‐	Lead	 1.28E‐04	 1.27E‐03 

Metals	‐	Manganese	 1.81E‐03	 1.80E‐02 

Metals	‐	Mercury	 2.03E‐05	 2.02E‐04 

Metals	‐	Nickel	 1.34E‐03	 1.32E‐02 

Metals	‐	Selenium	 7.89E‐04	 7.82E‐03 

Metals	‐	Zinc	 5.16E‐02	 5.11E‐01 

	 	 	
Carbon	Monoxide	 0.041	 0.41 

Sulfur	Dioxide	 0.809	 8.02 

Nitrogen	Oxides	 0.14	 1.39 

Total	VOCs	 0.0067	 0.07 

Fluoride	 0.109	 1.08 

	

	 	

																																																													
5	The	emission	test	results	in	this	table	are	specific	to	the	unit	tested.		The	entire	stack	test	report	is	provided	
in	Appendix	D.	
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Wisconsin	Emission	Test	Information6	

Constituent		 Emission	Rate	
Uncontrolled	

(lb/hr)	

Emission	Rate	
Uncontrolled		
(lb/ton)	

TAP/HAP	

	 	
Dichlorodifluoromethane	 6.34E‐07 5.00E‐06 	
Chloromethane	 4.38E‐06 3.46E‐05 TAP/HAP	
Vinyl	Chloride	 2.50E‐07 1.97E‐06 TAP/HAP	
Bromomethane	 1.42E‐06 1.12E‐05 TAP/HAP	
Methylene	Chloride	 7.55E‐07 5.96E‐06 TAP/HAP	
Benzene	 7.24E‐06 5.72E‐05 TAP/HAP	
Toluene	 2.08E‐06 1.64E‐05 TAP/HAP	
Ethylbenzene	 1.14E‐07 9.03E‐07 TAP/HAP	
Xylenes	 1.08E‐06 8.54E‐06 TAP/HAP	
Styrene	 5.33E‐08 4.21E‐07 TAP/HAP	
Chloroethane	 3.16E‐07 2.50E‐06 TAP/HAP	
Chlorobenzene	 3.79E‐07 2.99E‐06 TAP/HAP	
Isopropylbenzene	
	(Cumene)	

1.48E‐06 1.17E‐05 TAP/HAP	

1,1,2,2‐Tetrachloroethane 1.62E‐07 1.28E‐06 TAP/HAP	
n‐Propylbenzene	 5.74E‐08 4.53E‐07 	
1,3,5‐Trimethylbenzene	 1.11E‐06 8.77E‐06 	
4‐Chlorotoluene	 1.49E‐07 1.18E‐06 	
tert/sec‐Butylbenzene	 3.20E‐08 2.53E‐07 	
p‐isopropyltoluene	 1.08E‐07 8.53E‐07 	
n‐Butylbenzene	 2.10E‐07 1.66E‐06 	
Naphthalene 4.97E‐07 3.92E‐06 TAP/HAP	

	

Emissions	summaries	have	been	prepared	showing	results	of	emission	calculations	for	all	emission	
sources	on	a	potential	to	emit	and	project	design	basis.	

	 	

																																																													
6	The	emission	test	results	in	this	table	are	specific	to	the	unit	tested.		The	entire	stack	test	report	is	provided	
in	Appendix	D.	
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Emission	Summary	

No	control	efficiencies	were	applied	to	gaseous	emissions	and	organic	HAPs.		Simplot	is	willing	to	
accept	a	production	limit	at	the	1200	hours	per	year	which	forms	the	basis	for	the	design	calcula‐
tions.			

Emission	controls	were	applied	 to	particulate	emissions	utilizing	 the	particle	size	distribution	 in‐
formation	determined	in	the	Wisconsin	stack	test.		It	is	assumed	that	all	metal	TAPs	will	be	in	par‐
ticulate	form,	so	they	were	calculated	utilizing	the	same	particle	size	distribution	and	control	effi‐
ciencies.	

EMISSIONS	UNITS	AND	CONTROL	EQUIPMENT	

The	primary	emission	unit	for	the	lab	scale	thermal	beneficiation	project	is	a	bench	top	kiln	which	
is	controlled	by	a	baghouse.		Emissions	will	also	be	generated	when	ore	is	transferred	into	and	out	
of	the	kiln.		All	emissions	will	be	generated	within	the	EMT	building	and	vented	to	the	outside	
through	a	baghouse	and	existing	laboratory	hood.	

APPLICABLE	RULES	AND	REGULATIONS	

A	review	of	potential	applicable	federal	and	state	air	quality	regulations	has	been	performed	for	the	
proposed	Lab	Scale	Kiln	Project.	

ATTAINMENT	DESIGNATION	

The	Simplot	facility	is	located	in	Power	County,	which	is	designated	as	unclassifiable/attainment	for	
PM2.5,	PM10,	SO2,	NOX,	CO,	and	Ozone	for	federal	and	state	criteria	air	pollutants.		(Reference	40	CFR	
81.313.)	

	 	

Mercury Rule
lb/yr

PM PM10 PM2.5 NOX VOC SOX CO CO2 F
‐ Pb HAP

3.01 0.24 0.11 0.01 6.69E‐04 0.08 4.10E‐03 12.35 0.01 1.28E‐05 1.09E‐03 1.02E‐02

ROTARY KILN PROJECT UNCONTROLLED EMISSIONS

TONS/YEAR
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PREVENTION	OF	SIGNIFICANT	DETERIORATION	(PSD)	

Federal	rules	for	PSD	(40	CFR	52.21)	have	been	incorporated	by	reference	(with	certain	modifica‐
tion)	 into	 IDAPA	58.01.01.205	Permit	Requirements	for	New	Major	Facilities	or	Major	Modifications	
in	Attainment	or	Unclassifiable	Areas.	 	For	 the	purposes	of	 the	 Idaho	PSD	permitting	program,	 the	
EMT	facility	is	a	minor	stationary	source.		Simplot’s	proposed	project	constitutes	a	‘physical	change’	
at	the	EMT	facility,	and	a	PSD	applicability	analysis	was	performed	in	accordance	with	40	CFR	52.21	
(a)	(2).			PSD	analysis	methodology	and	a	summary	of	results	is	presented	below.		Detailed	emission	
calculations	and	supporting	documentation	are	contained	in	Appendix	C.	

PSD	APPLICABILITY	ANALYSIS	

Emission	increases	for	the	planned	project	were	calculated	according	to	the	procedures	identified	
in	40	CFR	52.21	(a)	(2)	(iv)	(d)	Actual‐to‐potential	test	for	projects	that	only	involve	construction	of	a	
new	emissions	unit(s).	 	This	test	specifies	the	following	procedure	for	determining	whether	a	given	
physical	change	results	in	a	significant	increase.	

A	significant	emissions	increase	of	a	regulated	NSR	pollutant	is	projected	to	occur	if	the	sum	of	
the	difference	between	 the	potential	 to	emit	 (as	defined	 in	paragraph	 (b)(4)	of	 this	section)	
from	 each	 new	 emissions	 unit	 following	 completion	 of	 the	 project	 and	 the	 baseline	 actual	
emissions	(as	defined	in	paragraph	(b)(48)(iii)	of	this	section)	of	these	units	before	the	project	
equals	or	exceeds	the	significant	amount	for	that	pollutant	(as	defined	in	paragraph	(b)(23)	of	
this	section).	

Major	stationary	source	defined	in	40	CFR	52.21	(b)	(1),	is	defined	as:	

Any	of	the	following	stationary	sources	of	air	pollutants	which	emits,	or	has	the	potential	to	emit,	100	
tons	per	year	or	more	of	any	regulated	NSR	pollutant:	Fossil	fuel‐fired	steam	electric	plants	of	more	
than	250	million	British	thermal	units	per	hour	heat	input,	coal	cleaning	plants	(with	thermal	dryers),	
kraft	pulp	mills,	Portland	cement	plants,	primary	zinc	smelters,	iron	and	steel	mill	plants,	primary	
aluminum	ore	reduction	plants	(with	thermal	dryers),	primary	copper	smelters,	municipal	incinera‐
tors	capable	of	charging	more	than	250	tons	of	refuse	per	day,	hydrofluoric,	sulfuric,	and	nitric	acid	
plants,	petroleum	refineries,	lime	plants,	phosphate	rock	processing	plants,	coke	oven	batteries,	sulfur	
recovery	plants,	carbon	black	plants	(furnace	process),	primary	lead	smelters,	fuel	conversion	plants,	
sintering	plants,	secondary	metal	production	plants,	chemical	process	plants	(which	does	not	include	
ethanol	production	facilities	that	produce	ethanol	by	natural	fermentation	included	in	NAICS	codes	
325193	or	312140),	fossil‐fuel	boilers	(or	combinations	thereof)	totaling	more	than	250	million	British	
thermal	units	per	hour	heat	input,	petroleum	storage	and	transfer	units	with	a	total	storage	capacity	
exceeding	300,000	barrels,	taconite	ore	processing	plants,	glass	fiber	processing	plants,	and	charcoal	
production	plants,	or	

Notwithstanding	the	stationary	source	size	specified	in	paragraph	(b)(1)(i)	of	this	section,	any	sta‐
tionary	source	which	emits,	or	has	the	potential	to	emit,	250	tons	per	year	or	more	of	a	regulated	NSR	
pollutant;	or	

Any	physical	change	that	would	occur	at	a	stationary	source	not	otherwise	qualifying	under	para‐
graph	(b)(1)	of	this	section,	as	a	major	stationary	source,	if	the	changes	would	constitute	a	major	sta‐
tionary	source	by	itself.	
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The	 thermal	beneficiation	 lab	scale	kiln	 	may	constitute	a	 facility	designated	as	a	phosphate	rock	
processing	plant;	therefore,	fugitive	emissions	have	been	included	in	the	calculation	of	potential	to	
emit.	

Simplot’s	EMT	 facility	 is	not	a	PSD	major	source	because	 the	annual	 facility‐wide	potential	emis‐
sions	 of	 all	 regulated	New	 Source	Review	 emissions	 are	 below	 the	 PSD	major	 source	 thresholds	
(100	 tons/year)	 found	 in	 40	 CFR	 52.21(b)(1).	 	 Emission	 units	 associated	with	 the	 project	 were	
evaluated7,	and	 there	are	no	other	operations	at	 the	EMT	facility	 that	are	affected	by	 the	project.	
Results	of	the	analysis	indicate	that	the	operation	of	the	proposed	project	will	not	change	this	clas‐
sification.	

NEW	SOURCE	PERFORMANCE	STANDARDS	(NSPS)	

Federal	 NSPS	 regulations	 in	 40	 CFR	 Part	 60	 are	 incorporated	 by	 reference	 in	 IDAPA	
58.01.01.107.03.		NSPS	apply	to	new,	modified,	or	reconstructed	facilities	in	designated	source	cat‐
egories.		40	CFR	Part	60	Subpart	NN	defines	a	calciner	as	follows.	

Calciner	means	a	unit	in	which	the	moisture	and	organic	matter	of	phosphate	rock	is	reduced	
within	a	combustion	chamber.	

The	lab	scale	kiln	will	be	used	to	achieve	a	reduction	of	moisture	and	organic	matter	of	phosphate	
rock;	however,	the	kiln	will	not	be	subject	to	40	CFR	Part	60	Subpart	NN	because	the	capacity	of	the	
kiln	is	significantly	under	the	applicability	threshold	of	4	tons	per	hour8.			

It	is	important	to	note	that	the	EMT	facility	is	not	engaged	in	phosphate	rock	preparation	for	com‐
mercial	purposes.	 	The	EMT	facility	performs	research	projects	to	support	Simplot’s	Agribusiness	
operations.	

NATIONAL	EMISSION	STANDARDS	FOR	HAZARDOUS	AIR	POLLUTANTS	
(NESHAP)	

Federal	NESHAP	regulations	are	found	in	40	CFR	Part	61	(area	source	standards)	and	40	CFR	Part	
63	(MACT	standards).		The	proposed	project	will	not	be	subject	to	any	requirements	pursuant	to	40	
CFR	Part	61	because	it	does	not	include	any	of	the	pollutants	or	areas	source	types	regulated	under	
the	referenced	part.	

MACT	standards	do	not	apply	to	the	project	because	the	EMT	facility	is	not	a	major	source	of	HAP	
emissions	and	is	not	subject	to	any	of	the	source‐specific	MACT	standards.	

POTENTIALLY	APPLICABLE	PART	61	REQUIREMENTS	 	

Subpart	R	is	not	applicable	because	no	phosphogypsum	will	be	produced,	stored,	or	managed	at	the	
EMT	building	as	part	of	this	project.	

																																																													
7	See	pages	9	‐	11.	
8	40	CFR	60.400	(a).	
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POTENTIALLY	APPLICABLE	PART	63	REQUIREMNTS	

Subpart	AA	applies	to	calciners	at	phosphoric	acid	manufacturing	plants	that	are	located	at	major	
sources	of	hazardous	air	pollutants.		Subpart	AA	does	not	apply	to	the	lab	scale	thermal	beneficia‐
tion	unit	because	the	facility	is	not	a	major	source	of	hazardous	air	pollutants	and	it	is	not	a	phos‐
phoric	acid	manufacturing	plant.	

PERMIT	TO	CONSTRUCT	

Simplot	 is	 requesting	 that	 the	Department	 issue	a	PTC	providing	 for	 the	 construction	of	 the	pro‐
posed	 emission	 sources	 as	 described	 in	 this	 application.	 	 A	 PTC	 is	 required	 in	 accordance	 with	
IDAPA	58.01.01.200.		IDAPA	58.01.01.200	–	228	contains	the	requirements	for	applying	for	and	is‐
suance	of	permits	to	construct	(PTC).		As	demonstrated	above,	in	Appendix	C,	and	on	the	Emission	
Inventory	Form,	the	proposed	project	is	a	minor	modification	to	a	minor	source	for	the	purpose	of	
PSD	applicability.		Therefore,	the	following	sections	are	not	applicable	–	IDAPA	58.01.01.204	–	208.	
	
	

Application	Cross‐reference	for	PTC	Requirements	

IDAPA 	
SECTION 	

DESCRIPTION 	 APPLICABLE? CROSS‐ REFERENCE 	/ 	
DISCUSSION 	

204	 Permit	Requirements	for	
New	Major	Facilities	or	Ma‐
jor	Modifications	in	Nonat‐
tainment	Areas	

No This	PTC	application	is	for	a	minor	
new	source	at	a	minor	facility	in	an	
area	classified	as	attainment	or	un‐
classifiable	for	all	criteria	pollutants.	

205	 Permit	Requirements	for	
New	Major	Facilities	or	Ma‐
jor	Modifications	in	Attain‐
ment	or	Unclassifiable	Areas	

No This	PTC	application	is	for	a	minor	
new	source	at	a	minor	facility	in	an	
area	classified	as	attainment	or	un‐
classifiable	for	all	criteria	pollutants.	

206	 Optional	Offsets	for	Permits	
to	Construct	

No Offsets	are	not	necessary	for this	
project	

207	 Requirements	for	Emission	
Reduction	Credit	

No Emission	reduction	credits	are	not	
necessary	

208	 Demonstration	of	Net	Air	
Quality	Benefit	

No No	emissions	trades	are	needed.

209	 Procedures	for	Issuing	Per‐
mits	

Yes See	209.1	– 209.05	below.	

209.01	 General	Procedures	 Yes IDEQ	responsibility	
209.02	 Additional	Procedures	for	

specified	sources	
No Applies	only	to	major	new	sources	

or	major	modifications	
209.03	 Establishing	a	Good	Engi‐

neering	Stack	Height	
No IDEQ	responsibility	–	no	new	stack	

height	is	being	established	as	part	of	
this	application	

209.04	 Revisions	of	Permits	to	Con‐
struct	

No No	PTC	currently	exists	at	this	loca‐
tion,	and	Simplot	is	requesting	a	new	
PTC	
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IDAPA 	
SECTION 	

DESCRIPTION 	 APPLICABLE? CROSS‐ REFERENCE 	/ 	
DISCUSSION 	

209.05	 Permit	to	Construct	Proce‐
dures	for	Tier	I	Sources	

No Simplot’s	EMT	facility	is	not	an	exist‐
ing	Tier	I	Source,	and	this	applica‐
tion	does	not	change	the	facility’s	
status.	

210	 Demonstration	of	Precon‐
struction	Compliance	with	
Toxic	Standards	

Yes See	pages 35‐36.	

211	 Conditions	for	Permits	to	
Construct	

Yes See	211.01	– 211.04	below.	

211.01	 Reasonable	Conditions	 Yes IDEQ	responsibility	–	[See	page	20
for	proposed	permit	conditions.]			

211.02	 Cancellation	 Yes IDEQ	responsibility.			
211.03	 Notification	to	the	Depart‐

ment	
Yes Simplot	will	provide	the	Department

with	a	notification	of	anticipated	
start‐up	&	actual	start‐up	within	the	
specified	timelines.	

211.04	 Performance Test Yes Simplot	will	conduct	any	required	
performance	tests	in	a	timely	man‐
ner	consistent	with	these	require‐
ments.	

212	 Obligation	to	Comply	 Yes See	212.01	– 212.02	below.	
212.01	 Responsibility	to	Comply	

with	All	Requirements.	
Yes Simplot	will	comply	with	all	applica‐

ble	requirements.		[See	pages	16‐
17.]	

212.02	 Relaxation	of	Standards	or	
Restrictions	

No This	project	does	not	involve	relaxa‐
tion	of	any	synthetic	minor	re‐
strictions.	

213	 Pre‐permit	Construction No Simplot	is	not	requesting	pre‐permit	
construction	at	this	time.	

214	 Demonstration	of	Precon‐
struction	Compliance	for	
New	and	Reconstructed	Ma‐
jor	Sources	of	Hazardous	Air	
Pollutants	

No Planned	changes	do	not	involve	con‐
struction	or	a	major	source	of	HAPs.	

220‐223	 Exemptions	 No Planned	changes	constitute	non‐
exempt	new	construction.	

224	 Permit	to	Construct	Applica‐
tion	Fee	

Yes See	page	22. 	(Simplot	has	paid the	
application	fee	of	$1,000	for	this	PTC	
application.)	

225	 Permit	to	Construct	Pro‐
cessing	Fee	

Yes Simplot	will	pay	the	applicable	fee	
upon	assessment	by	DEQ.	

226	 Payment	of	Fees	for	Permits	
to	Construct	

Yes See	page	22. 	Simplot	has	included	
proof	of	the	application	fee	payment	
with	this	application.	

227	 Receipt	and	Usage	of	Fees Yes IDEQ	responsibility	
228	 Appeals	 Yes Generally	applicable	to	all	applica‐

tions.	
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AMBIENT	IMPACTS	

As	specified	in	IDAPA	58.01.01.203,	an	adequate	demonstration	is	required	that	the	proposed	
source	or	modification	will:	
	

1) Comply	with	all	applicable	emission	standards,	
2) Not	cause	or	contribute	to	a	violation	of	any	ambient	standard,	and	
3) Not	injure	or	unreasonably	affect	human	or	animal	life	or	vegetation.	

NAAQS	

Project	emissions	are	below	PSD	significant	emissions	rate	thresholds	for	all	regulated	pollutants,	
and	the	project	does	not	trigger	PSD	ambient	impact	analysis	requirements.	
	
The	Idaho	Air	Quality	Modeling	Guideline	contains	modeling	thresholds	for	criteria	pollutants.		Pro‐
ject	emissions	have	been	compared	to	the	modeling	thresholds	on	the	following	page.		Thresholds	
requiring	modeling	are	as	follows9:	
	

																																																													
9	The	table	is	taken	directly	from	IDEQ’s	State	of	Idaho	Guideline	for	Performing	Air	Quality	Impact	Analyses	
page	9.	
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10	

	
Project	emissions	are	less	than	the	Level	I	and	Level	II	Thresholds	and	so	modeling	is	not	required.		
See	the	table	below.	
	

Pollutant	 Level	I Level	II Units Project	
CO	 15	 175 PPH 1.29	E‐06	
NOX	 1.2	

0.2	
14
2.4	

TPY
PPH	

1.92E‐03	
4.41E‐06	

SO2	 1.2	
0.21	

14
2.5	

TPY
PPH	

1.11E‐02	
2.55E‐05	

PM10	 0.22	 2.6 PPH 1.40E‐05	
PM2.5	 0.35	

0.054	
4.1
0.63	

TPY
PPH	

	

Pb	 14	pounds	per	month 3.00E‐06	

																																																													
10	Source:	State	of	Idaho	Guideline	for	Performing	Air	Quality	Impact	Analyses.	
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TOXIC	AIR	POLLUTANTS	

TAP	 emissions	were	 evaluated	 in	 accordance	with	 IDAPA	 58.01.01.210	Demonstration	of	Precon‐
struction	Compliance	with	Toxic	Standards.	 	The	 following	TAPs	were	 identified	with	 the	proposed	
project.	

Toxic	Air	Pollutant	
Section	

Idenftified	

Emissions	
Screening	Level	

(lb/hr)	

Acceptable	Ambient	
Concentration	

(mg/m3	or	µg/m3)	
Chloromethane	 585 2.67 5.15	mg/m3

Vinyl	Chloride	 586 6.867 1.4E‐01	µg/m3

Bromomethane	 585 1.27 0.95	mg/m3

Methylene	Chloride	 586 1.60E‐03 2.4E‐01	µg/m3

Benzene	 586 8.00E‐04 1.2E‐01	µg/m3

Toluene	 585 25 18.75	mg/m3

Ethylbenzene	 585 29 21.75	mg/m3

Xylenes	 585 29 21.75	mg/m3

Styrene	 585 6.67 1	mg/m3

Chloroethane	 585 176 132	mg/m3

Chlorobenzene	 585 23.3 17.5	mg/m3

Isopropylbenzene	 585 16.3 12.25	mg./m3	

1,1,2,2‐	Tetrachloroethane	 586 1.1E‐05 1.7E‐02	µg/m3

Napthalene	 586 3.33 2.5	µg/m3

Metals	‐	Antimony	 585 3.30E‐02 0.025	mg/m3

Metals	‐	Arsenic	 586 1.50E‐06 2.3E‐04	µg/m3

Metals	‐	Beryllium	 586 2.80E‐05 4.2E‐03	µg/m3

Metals	‐	Cadmium	 586 3.70E‐06 5.6E‐04	µg/m3

Metals	‐	Chromium11	 586 3.30E‐02 8.3E‐05	µg/m3

Metals	‐	Cobalt	 585 3.30E‐03 0.0025	mg/m3

Metals	‐	Manganese	 585 3.33E‐01 0.25	mg/m3

Metals	‐	Nickel	 586 2.70E‐05 4.2E‐03	µg/m3

Metals	‐	Selenium	 585 1.30E‐02 0.010	mg/m3

Metals	‐	Zinc	 585 6.67E‐01 0.5	mg/m3

Fluoride	 585 1.67E‐01 0.125	mg/m3

	

Uncontrolled	 hourly	 emissions	 screening	 levels	 are	 exceeded	 for	 Arsenic,	 Cadmium,	 Nickel,	 and	
possibly	Hexavalent	Chromium12	which	are	carcinogens	identified	in	Section	586.		Detailed	calcula‐
tions	and	supporting	documentation	can	be	found	in	Appendix	C.	

Controlled	TAP	emissions	are	below	the	emissions	screening	levels	for	all	air	toxics	as	demonstrat‐
ed	in	the	following	table.	
																																																													
11	Trivalent	Chromium	is	found	on	the	non‐carcinogenic	increment	list	while	Hexavalent	Chromium	can	be	
found	on	the	carcinogenic	increment	list.		The	stack	test	conducted	in	Green	Bay	did	not	differentiate.	
12	See	previous	footnote.	
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Toxic	Air	Pollutant	
Section	

Idenftified	

Emissions	
Screening	
Level	
(lb/hr)	

Controlled		
Project		

Emissions	
(lb/hr)	

EL	
Exceeded?	
Y	or	N	

Chloromethane	 585 2.67 2.50E‐07	 N
Vinyl	Chloride	 586 6.867 1.43E‐08	 N
Bromomethane	 585 1.27 8.10E‐08	 N
Methylene	Chloride	 586 1.60E‐03 4.31E‐08	 N
Benzene	 586 8.00E‐04 4.13E‐07	 N
Toluene	 585 25 1.19E‐07	 N
Ethylbenzene	 585 29 6.52E‐09	 N
Xylenes	 585 29 6.16E‐08	 N
Styrene	 585 6.67 3.04E‐09	 N
Chloroethane	 585 176 1.80E‐08	 N
Chlorobenzene	 585 23.3 2.16E‐08	 N
Isopropylbenzene	 585 16.3 8.44E‐08	 N
1,1,2,2‐	Tetrachloroethane	 586 1.10E‐05 8.44E‐08	 N
Napthalene	 586 3.33 9.24E‐09	 N
Metals	‐	Antimony	 585 3.30E‐02 1.43E‐09	 N
Metals	‐	Arsenic	 586 1.50E‐06 2.68E‐08	 N
Metals	‐	Beryllium	 586 2.80E‐05 1.51E‐09	 N
Metals	‐	Cadmium	 586 3.70E‐06 4.84E‐07	 N
Metals	‐	Chromium13	 586 3.30E‐02 3.04E‐07	 N
Metals	‐	Cobalt	 585 3.30E‐03 2.31E‐09	 N
Metals	‐	Manganese	 585 3.33E‐01 5.81E‐08	 N
Metals	‐	Nickel	 586 2.70E‐05 4.28E‐08	 N
Metals	‐	Selenium	 585 1.30E‐02 2.53e‐08	 N
Metals	‐	Zinc	 585 6.67E‐01 1.56E‐06	 N
Fluoride	 585 1.67E‐01 3.50E‐06	 N
	

Utilizing	IDAPA	58.01.01.210	with	Department	form	AQ‐CH‐P00614,	site‐specific	dispersion	model‐
ing	 is	unnecessary	 if	 the	sum	of	 the	emissions	 is	below	 the	EL	 for	each	TAP.	 	Because	controlled	
emissions	are	below	the	EL	for	the	project,	ambient	monitoring	is	not	required	and	compliance	and	
preconstruction	compliance	is	demonstrated	for	each	pollutant.	

	 	

																																																													
13	Trivalent	Chromium	is	found	on	the	non‐carcinogenic	increment	list	while	Hexavalent	Chromium	can	be	
found	on	the	carcinogenic	increment	list.		The	stack	test	conducted	in	Green	Bay	did	not	differentiate.	
14	Department	of	Environmental	Quality	–	Air	Quality	Division	Toxic	Air	Pollutant	(TAP)	Preconstruction	Ap‐
plication	Completeness	Checklist	(Section	II.C).	
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OTHER	POTENTIALLY	APPLICABLE	RULES	

Other	rules	potentially	applicable	to	the	project	are	identified	in	the	table	below:	

	

IDAPA	
Section	

Requirement	 Applicable Discussion

130	‐	136	 Actions	to	take	for	startup,	
shutdown,	scheduled	mainte‐
nance,	safety	measure,	upset	
and	breakdown.	

Yes Simplot	will	comply	with	facility	re‐
quirements	as	applicable.	

155	 Facility	prohibited	from	cir‐
cumvention	of	the	rules.	

Yes Simplot	will	not	conceal	emissions	or	
violations	of	the	rules.	

157	 Test	methods.	 Yes Simplot	will	use	the	applicable	meth‐
ods	and	procedures	if	required	to	
test.	

400‐410	 Tier	II	Operating	Permits No PTC	is	not	required	to	establish	lim‐
its	different	from	what	is	in	the	rules,	
and	mercury	emissions	are	below	62	
pounds	per	year.	

300‐399	 Title	V	Classification	 No Pre‐ and	post‐project	project	emis‐
sions	are	below	the	major	facility	
thresholds	found	in	IDAPA	
58.01.01.008.10.	

625	 Visible	emissions	limited	to	
20%	opacity	for	3	minutes	dur‐
ing	any	60‐minute	period.	

Yes Baghouse	controls	opacity,	and	
product	handling	operations	are	in‐
side	a	building,	the	project	will	com‐
ply	with	this	rule.	

650‐651	 Reasonable	precautions	are	re‐
quired	to	prevent	particulate	
from	becoming	airborne.	

No All	activities	will	be	conducted	inside	
a	building,	so	there	is	no	opportunity	
for	fugitive	emissions.	

701	 New	Equipment	Process	Weight Yes With	use	of	baghouse,	Simplot	PM	
emissions	will	not	exceed	1	lb/hr.	

750‐751	 Fluoride	emissions	are	limited	
from	Phosphate	Fertilizer	
Plants	

No The	project	does	not	constitute	a	
Phosphate	Fertilizer	Plant.	

775	‐	776	 Control	of	Odors	 Yes Simplot	will	comply	with	odor	con‐
trol	requirements	as	necessary.	

790‐794	 Nonmetallic	Mineral	Processing	
Plants	

No The	project	does	not	include	equip‐
ment	used	to	crush	or	grind	any	min‐
eral	or	rock	as	described	in	Section	
0.11.	
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PROPOSED	PERMIT	CONDITIONS	

Simplot	proposes	the	following	permit	conditions	to	ensure	that	the	project	complies	with	the	re‐
quirements	found	in	the	Rules	and	Regulations	for	the	Control	of	Air	Pollution	in	Idaho.	
	

 Use	of	the	kiln	will	be	limited	to	1200	hours	per	year.	
 A	baghouse	will	be	used	to	control	emissions	from	the	kiln.	
 No	more	than	2.8	tons	of	ore	will	be	fed	into	the	kiln	in	one	year.	

	 	





J.	R.	Simplot	Company	06‐20‐13
Lab	Scale	Kiln	PTC	Application

22

	
PROOF	OF	PAYMENT	
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APPENDIX	A	–	EQUIPMENT	SPECIFIC	INFORMATION
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QPEC 4” Rotary Laboratory Kiln  

Applications Carefully controlled roasting is often times an important initial process treatment for the subsequent leaching and recov-
ery of most metal values. The Quinn laboratory furnace permits roasting of such materials at a designated temperature with a con-
trolled input of desired atmosphere and with an off-gas which can be collected and analyzed.  

Typical applications include (a) roasting of sulphides in oxidizing atmosphere for conversion to soluble sulphates, (b) roasting of sul-
phides in presence of reducing atmosphere to approach the metallic stage, (c) roasting of silicates in chloridizing roast to produce wa-
ter soluble or volatile chlorides, (d) removal of organics by oxidizing roast.  

Advantages  

Rotating kiln is of  Vycor to withstand temperature and corrosion. The internal surface is dimpled to lift and tumble the charge. The 
stationary ends of the kiln are sealed to the rotating kiln through spring-loaded ball joints to accommodate thermal expansion of the 
kiln. Variable speed drive provides flexibility to meet specific conditions.  

The temperature inside the kiln is measured, controlled, and recorded.  

The shell protecting the refractory is of  304 stainless steel as are the mechanisms which support the kiln.  

Unit is conveniently mounted on a portable steel support table provided with rubber-tired casters.  

(Dimensions and specifications on reverse side.)  

3400 Brighton Blvd., Denver, Colorado 80216 Phone: (303) 295-2872 Fax (303) 295-2706 Email: quinnproc@aol.com Website: http://www.quinnprocess.com  

LABORATORY AND PILOT PLANT EQUIPMENT FOR MINERAL AND CHEMICAL PROCESSES.  
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QPEC Laboratory Rotary Kiln with temperature controller-recorder mounted on portable steel support stand  

Specifications  

Shell: 21" long x 15" wide x 14" high of SS 304 with east ceramic fiber insulation.  

Kiln: Material is Vycor with built-in lifters.  
Size: Major diameter 3 inches; length of major diameter 10".  
Seals: Spring loaded ball joints.  
Supports: Adjustable SS 304 base and rods.  
Heating elements: Two 5.75" I.D. by 18" long, each rated 4460 watts for 230 volt operation.  
Maximum temperature range: To 1100° C.  

Drive Motor: 1/15 hp AC/DC gearmotor with 3 to 100 rpm range for 1 ph, 50 or 60 cycle, 115 volt operation.  

Drive: Roller chain.  

Temperature controls: Digital set point controller with deviation indicator, on-off switch and temperature recorder. Includes thermow-
ell and thermocouple in furnace.  

Portable support stand: Mild steel, epoxy painted with caster.  

Overall dimensions: 48" high, 24" wide, and 44" long.  

Note: Smaller and larger size units available.  

85  
3400 Brighton Blvd., Denver, Colorado 80216 Phone: (303) 295-2872 Fax (303) 295-2706 Email: quinnproc@aol.com Website: http://www.quinnprocess.com  

ALL PURCHASES ARE SUBJECT TO OUR GENERAL TERMS AND CONDITIONS OF SALE.  
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APPENDIX	B	–	FORMS	&	CHECKLISTS	
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DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Emissions Unit - General Form EU0
Revision 4 

08/28/08

Please see instructions on page Error! Bookmark not defined. before filling out the form. 

IDENTIFICATION 

 1. Company Name:  2. Facility Name:   3. Facility ID No: 

 J.R. Simplot Company  Engineering Manufacturing Technology        

4. Brief Project Description:  Phosphate ore  thermal beneficiation testing 

EMISSIONS UNIT (PROCESS) IDENTIFICATION & DESCRIPTION 
5. Emissions Unit (EU) Name: BENCH SCALE KILN 

6. EU ID Number:    BH010   

7. EU Type:  New Source         Unpermitted Existing Source    
 Modification to a Permitted Source -- Previous Permit #:            Date Issued:       

8. Manufacturer: QUINN PROCESS EQUIPMENT CO. 
9. Model: QPEC 4" LABORATORY ROTARY BENCH KILN 

10.. Maximum Capacity: 11.5 CU FT 

11. Date of Construction: UNKNOWN - SHELF UNIT 

12. Date of Modification (if any): NA 

13. Is this a Controlled Emission Unit?	  No     Yes   If Yes, complete the following section. If No, go to line 22.   

EMISSIONS CONTROL EQUIPMENT 
14. Control Equipment Name and ID:  Dust Collector 

15. Date of Installation:        16. Date of Modification (if any):        

17. Manufacturer and Model Number:  Camfil GS4M 

18. ID(s) of Emission Unit Controlled:        

19. Is operating schedule different than emission 
units(s) involved? 

 Yes  No    

20. Does the manufacturer guarantee the control 
efficiency of the control equipment?  

 Yes  No   (If Yes, attach and label manufacturer guarantee) 

Control Efficiency 

PM 	 PM10 	
SO2 NOx VOC CO 

99.99 99.99                         

21. If manufacturer’s data is not available, attach a separate sheet of paper to provide the control equipment design specifications and performance data 
to support the above mentioned control efficiency.    See Appendix A 

EMISSION UNIT OPERATING SCHEDULE (hours/day, hours/year, or other) 
22. Actual Operation:  1000 HOURS/YEAR 

23. Maximum Operation:	  1200 HOURS/YEAR 

REQUESTED LIMITS 
24. Are you requesting any permit limits?    Yes            No    (If Yes, indicate all that apply below) 

 	Operation	Hour	Limit(s):	 1200 HOURS/YEAR 
  Production Limit(s):      	
  Material Usage Limit(s):       

  Limits Based on Stack Testing: Please attach all relevant stack testing summary reports 

  Other:       

25. Rationale for Requesting the Limit(s): Research facility is only staffed 40 hours/week, most tests are of short duration. 
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DEQ AIR QUALITY PROGRAM  
1410 N. Hilton, Boise, ID  83706 
For assistance, call the  
Air Permit Hotline – 1-877-5PERMIT 

Baghouse Control Equipment Form BCE

Revision 6 

2/18/10

 

         Complete this form for each baghouse. Please see instructions on page 2 before filling out the form. 

IDENTIFICATION 

1. Company Name 2. Facility Name:  

J.R. Simplot Co Engineering Manufacturing and Technology  

3. Brief Project Description:  Phosphate ore  thermal beneficiation testing.  

        

BAGHOUSE INFORMATION 

4. Baghouse Manufacturer: Farr 5. Baghouse Model: GS4M 6. Baghouse Equipment ID: BH010 

7 (a). Baghouse particulate matter emis-
sion concentration. 

Note: Provide information in 7(a)-(c) or 
answer question #8 below. 

0.002 gr/dscf Manufacturers typically provide guarantees in grains per dry standard cubic foot 
(gr/dscf).  Provide a copy of the guarantee, or other documentation, with the ap-
plication along with a description of the types of bags that must be used to 
achieve the emission concentration. Emission concentrations less than 0.01 
gr/dscf will receive additional scrutiny by DEQ and a source test of the 
baghouse may be required. If a guarantee is not provided then you must docu-
ment how you obtained the emission concentration. Without documentation the 
application is not complete. 

7 (b). Percentage PM10 

 

Or Provide PM10 Emission Concentration 

      % 

 

      gr/dscf 

What percentage of the PM concentration listed in question #7(a) is PM10. You 
must provide documentation as to how the percentage was determined (i.e per 
the baghouse manufacturer). Without documentation the application is not com-
plete. 

7 (c). Baghouse flow rate 1,000 dscfm Provide the baghouse flow rate in dry standard cubic feet per minute. Actual cu-
bic feet per minute may be given in lieu of dscfm if it is documented that mois-
ture content is insignificant. You must provide documentation as to how this flow 
rate was determined (i.e. per the exhaust fan manufacturer, combustion evalua-
tion, etc.). Without documentation the application is not complete. 

8. Baghouse particulate matter control 
efficiency. 

Note: Not needed if section #7 is com-
pleted. 

99.99 % PM control 

99.99 % PM10 control 

Applicant’s providing the control efficiency of the baghouse must provide control 
efficiency for both PM and PM10. Provide a copy of the control efficiency docu-
mentation with the application. Documentation must include a description of the 
types of bags that must be used to achieve the control efficiency. Without docu-
mentation the application is not complete. 

9. Is the baghouse equipped with a bag 
leak detector? 

 Yes 

 No 

If a bag leak detector is installed provide documentation on the leak detector, 
including; how the leak detector functions and what level of the output signal 
indicates that a bag is leaking. Without documentation the application is not com-
plete. 
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STATE OF IDAHO    Version 1, August 2010 

DEPARTMENT OF 

ENVIRONMENTAL QUALITY 

Facility Wide Potential to Emit Emission Inventory 

Application Template and Instructions  

 

For new stationary sources provide the facility’s potential to emit for all NSR Regulated Air Pollutants.  
The potential to emit provided here must match the emissions rates which are requested to be permitted.   

For modifications to existing facilities (including the addition of new emissions units), if the existing fa-
cility classification is in question an existing facility wide potential to emit emission inventory will be 
required to be submitted1. Contact DEQ to determine if a facility wide emission inventory for the existing 
facility is required. 

All emissions inventories must be submitted with thorough documentation.   The emission invento-
ries will be subjected to technical review. Therefore, prepare your application with sufficient documenta-
tion so that the public and DEQ can verify the validity of the emission estimates.  Applications submit-
ted without sufficient documentation are incomplete.  Follow the instructions provided on page 2; 
do not proceed until you have read the instructions. 
 

Applicants must use the Potential to Emit Summary table provided below. 
 

TABLE 1.  POTENTIAL TO EMIT FOR NSR REGULATED POLLUTANTS 

a) NSR Regulated air Pollutants are defined2 as: Particulate Matter (PM, PM-10, PM-2.5), Carbon Monoxide, Lead, Nitrogen 
Dioxide, Ozone (VOC), Sulfur Dioxide, CO2e

3, Green House Gases (GHG) mass, all pollutants regulated by NSPS (40 CFR 
60)(i.e. TRS, fluoride, sulfuric acid mist) & Class I & Class II Ozone Depleting Substances (40 CFR 82)(i.e. CFC, HCFC, Halon, 
etc.) 

																																																													
1		The	applicant	must	determine	if	the	existing	facility	is	a	major	facility.		If	the	facility	is	an	existing	PSD	major	
facility	and	changes	are	being	made	to	the	facility	the	major	modification	test	must	be	conducted.	

2		40	CFR	52.21(b)(50),	as	incorporated	by	reference	at	IDAPA	58.01.01.107.03.d	
3		Multiply	each	green	house	gas	(GHG)	by	the	global	warming	potential	(GWP)	listed	at	40	CFR	98,	Table	A‐	1	
of	Subpart	A	then	sum	all	values	to	determine	CO2e	(GHGs	are	carbon	dioxide,	nitrous	oxide,	methane,	hy‐
drofluorcarbons,	perfluorcarbons,	sulfur	hexafluoride).	Be	sure	to	show	all	calculations	as	described	in	the	
instructions.	

Emissions 
Unit 

PM PM10 PM2.5 VOC Pb NO2 CO CO2 F- 
T/yr T/yr T/yr T/yr T/yr T/yr    

Point Sources    
Rotary Kiln 3.01 0.24 0.11 6.69E-04 1.28E-05 0.01 4.10E-03 12.35 0.01 

          
          

Fugitive Sources 
{For listed source categories only,  see item 3 below in the instructions} 

Kiln Charging 
or Discharg-

ing 
2.43E-06 1.15E-06 1.74E-07 0.00 0.00 0.00 

   

XXX 0.00 0.00 0.00 0.00 0.00 0.00    
XXX 0.00 0.00 0.00 0.00 0.00 0.00    

Totals 3.01 0.24 0.11 6.69E-04 1.28E-05 0.01 4.10E-03 12.35 0.01 
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Table 1.  PRE- AND POST PROJECT NON-CARCINOGENIC TAP EMISSIONS SUMMARY 
POTENTIAL TO EMIT 

Non-Carcinogenic Toxic 
Air Pollutants 

 (sum of all emissions) 

Pre-Project 
24-hour Average 
Emissions Rates 
for Units at the 

Facility 
(lb/hr) 

Post Project 
24-hour Average 
Emissions Rates 
for Units at the 

Facility 
(lb/hr) 

Change in 
24-hour Average 
Emissions Rates 
for Units at the 

Facility 
(lb/hr) 

Non-
Carcinogenic 

Screening Emis-
sion Level 

(lb/hr) 

Exceeds 
Screening 

Level? 
(Y/N) 

Chloromethane 0.00E-03 2.50E-07 2.50E-07 2.67 N 

Vinyl Chloride 0.00E-03 1.43E-08 1.43E-08 6.867 N 

Bromomethane 0.00E-03 8.10E-08 8.10E-08 1.27 N 

Methylene Chloride 0.00E-03 4.31E-08 4.31E-08 1.60E-03 N 

Toluene 0.00E-03 1.19E-07 1.19E-07 25 N 

Ethylbenzene 0.00E-03 6.52E-09 6.52E-09 29 N 

Xylene 0.00E-03 6.16E-08 6.16E-08 29 N 

Styrene 0.00E-03 3.04E-09 3.04E-09 6.67 N 

Chloroethane 0.00E-03 1.80E-08 1.80E-08 176 N 

Chlorobenzene 0.00E-03 2.16E-08 2.16E-08 23.3 N 
Isopropylbenzene 0.00E-03 8.44E-08 8.44E-08 16.3 N 

1,1,2,2-Tetrachloroethane 0.00E-03 9.24E-09 9.24E-09 1.10E-05 N 

Napthalene 0.00E-03 2.83E-08 2.83E-08 3.33 N 

Antimony 0.00E-03 1.43E-09 1.43E-09 3.30E-02 N 

Cobalt 0.00E-03 2.31E-09 2.31E-09 3.30E-03 N 

Manganese 0.00E-03 5.81E-09 5.81E-09 3.33E-01 N 

Selenium 0.00E-03 2.53E-08 2.53E-08 1.30E-02 N 

Zinc 0.00E-03 1.65E-06 1.65E-06 6.67E-01 N 

Fluoride 0.00E-03 3.50E-06 3.50E-06 1.67E-01 N 
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TABLE 2.  PRE- AND POST PROJECT CARCINOGENIC TAP EMISSIONS SUMMARY POTENTIAL TO 
EMIT 

Carcinogenic Toxic Air 
Pollutants 

(sum of all emissions) 

Pre-Project 
Annual Average 
Emissions Rates 
for Units at the 

Facility 
(lb/hr) 

Post Project 
Annual Average 
Emissions Rates 
for Units at the 

Facility 
(lb/hr) 

Change in 
Annual Average 
Emissions Rates 
for Units at the 

Facility 
(lb/hr) 

Carcinogenic 
Screening Emis-

sion Level 
(lb/hr) 

Exceeds 
Screening 

Level? 
(Y/N) 

Benzene 0.00E-03 4.13E-07 4.13E-07 8.00E-04 N 

Arsenic 0.00E-03 2.68E-08 2.68E-08 1.50E-06 N 

Beryllium 0.00E-03 1.51E-09 1.51E-09 2.08E-05 N 

Cadmium 0.00E-03 4.84E-07 4.84E-07 8.61E-04 N 

Chromium1 0.00E-03 3.04E-07 3.04E-07 3.30E-02 N 

Nickel 0.00E-03 4.28E-08 4.28E-08 2.70E-05 N 

Selenium 0.00E-03 2.53E-08 2.53E-08 1.3E-02 N 

Zinc 0.00E-03 1.65E-06 1.65E-06 6.67E-01 N 

XXX {586 listed TAP} 0.00E-03 0.00E-03 0.0000 XXX Yes/No 

XXX {586 listed TAP} 0.00E-03 0.00E-03 0.0000 XXX Yes/No 
a) {If you have POM include the following footnote.} Polycyclic Organic Matter (POM) is considered as one TAP comprised of: ben-

zo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, chrysene, indeno(1,2,3-cd)pyrene, benzo(a)pyrene. 
The total is compared to benzo(a)pyrene. 

 

Pre-project average emissions are the existing allowable emission rates. 

Post-project average emissions are the new proposed emission rates. 

																																																													
1	Stack	test	information	did	not	differentiate	between	Cr+3	and	Cr+6.		For	purposes	of	this	exercise,	the	EL	in	
586	was	used.	
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Department of Environmental Quality - Air Quality Division 
Minor Source Permit to Construct Application Completeness Checklist 

 
This checklist is designed to aid the applicant in submitting a complete permit to construct application.   
 
I. Actions Recommended Before Submitting Application 
 

 Refer to the Rule. Read the Permit to Construct requirements contained in IDAPA 58.01.01.200-228, 
Rules for the Control of Air Pollution in Idaho. The Rules are available on DEQ’s website (go to 
http://adm.idaho.gov/adminrules/rules/idapa58/0101.pdf). 

 
 Refer to DEQ’s Permit to Construct Guidance Document. DEQ has developed a guidance document to 

aid applicants in submitting a complete permit to construction application. The guidance document is 
located on DEQ's website (go to 
http://www.deq.idaho.gov/air/permits_forms/permitting/ptc_prepermit_guidance.pdf). 

 
 Consult with DEQ Representatives. It is recommended that the applicant schedule a pre-application 

meeting with DEQ to discuss application requirements before submitting the permit to construct appli-
cation. The meeting can be in person or on the phone. Contact DEQ’s Air Quality Hotline at 877-
5PERMIT to schedule the pre-application meeting. Meeting held at DEQ on April 12, 2013 

 
 Submit Ambient Air Quality Modeling Protocol. It is strongly recommended that an ambient air quality 

modeling protocol be submitted to DEQ at least two (2) weeks before the permit to construct applica-
tion is submitted. Contact DEQ’s Air Quality Hotline at 877-5PERMIT for information about the proto-
col. According to modeling guideline and TAP compliance method, air dispersion modeling is not re-
quired. 

 
II. Application Content 

Application content should be prepared using the checklist below.  The checklist is based on 
the requirements contained in IDAPA 58.01.01.202.  

 
 Apply for a Permit to Construct. Submit a Permit to Construct application using forms available on 

DEQ’s website at http://www.deq.idaho.gov/air/permits_forms/forms/ptc_general_application.pdf. See 
Appendix B. 

 
 Permit to Construct Application Fee. The permit to construct application fee of $1000 must be 

submitted at the time the original permit to construct application is submitted. Refer to IDAPA 
58.01.01.224.  If the permit to construct application is withdrawn or denied and a new application is 
submitted, a new $1,000 application fee is required to be submitted. The application fee is not 
transferable or refundable. The application fee can be paid by check, credit card or Electronic Funds 
Transfer (EFT). If you choose to pay by credit card or EFT, please refer to the following Access Idaho link: 

https://www.accessidaho.org/secure/deq/payport/item.html?id=511 

If you choose to pay by check, enclose the check with your permit to construct application. See page 
22.    

 Process Description(s). The process or processes for which construction is requested must be de-
scribed in sufficient detail and clarity such that a member of the general public not familiar with air 
quality can clearly understand the proposed project. A process flow diagram is required for each pro-
cess. See pages 4-5 

 
 Equipment List. All equipment that will be used for which construction is requested must be described 

in detail. Such description includes, but is not limited to, manufacturer, model number or other de-
scriptor, serial number, maximum process rate, proposed process rate, maximum heat input capacity, 
stack height, stack diameter, stack gas flowrate, stack gas temperature, etc. All equipment that will be 
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used for which construction is requested must be clearly labeled on the process flow diagram. See 
page 5. 

 
 Potential to Emit.  Submit the uncontrolled potential to emit (pre-control equipment emissions esti-

mates) and the controlled potential to emit (post-control equipment emissions estimates) for all equip-
ment for which construction is requested. Any limit on the equipment for which is construction is re-
quested may become a limit on that equipment in the permit to construct. See page 10 of the narrative 
and Appendix C. 

 
 Potential to Emit and Modeled Ambient Concentration for All Regulated Air Pollutants. All proposed 

emission limits and modeled ambient concentrations for all regulated air pollutants must demonstrate 
compliance with all applicable air quality rules and regulations. Regulated air pollutants include criteria 
air pollutants, toxic air pollutants listed pursuant to IDAPA 58.01.01.585 and 586, and hazardous air 
pollutants listed pursuant to Section 112 of the 1990 Clean Air Act Amendments (go to 
http://www.epa.gov/ttn/atw/188polls.html).  
Describe in detail how the proposed emissions limits and modeled ambient concentrations demon-
strate compliance with each applicable air quality rule and regulation. It is requested that emissions 
calculations, assumptions, and documentation be submitted with sufficient detail so DEQ can verify the 
validity of the emissions estimates.  See pages 10, 16, Appendix C. 

 
 Scaled Plot Plan. It is required a scaled plot plan be included in the permit to construct application and 

it must clearly label the location of each proposed process and the equipment that will be used in the 
process. See page 3. 

 
 List all Applicable Requirements. All applicable requirements must be cited by the rule or regulation 

section/subpart that applies for each emissions unit. See pages 10-20 
 

 Certification of Permit to Construct Application. The permit to construct application must be signed by 
the Responsible Official and must contain a certification signed by the Responsible Official. The certifi-
cation must state that, based on information and belief formed after reasonable inquiry, the statements 
and information in the document are true, accurate, and complete. Refer to IDAPA 58.01.01.123. See 
page 21 

 
 Submit the Permit to Construct Application. Submit the permit to construct application and application 

fee to the following address: 
 
	 Air Quality Program Office – Application Processing 
 Department of Environmental Quality 
 1410 N. Hilton 
 Boise, ID  83706-1255 
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Department of Environmental Quality - Air Quality Division 

Toxic Air Pollutant (TAP) Preconstruction Compliance 
Application Completeness Checklist 

This checklist is designed to aid the applicant in submitting a complete preconstruction compli-
ance demonstration for toxic air pollutants (TAPs) in permit to construct applications.  The appli-
cant must place a check mark in the box for each section below that applies. 

I. Actions Needed Before Submitting Application 

 Refer to the Rule. Read the Demonstration of Preconstruction Compliance with Toxic Standards 
contained in IDAPA 58.01.01.210 (Rules Section 210) Rules for the Control of Air Pollution in 
Idaho (Rules). Toxic air pollutants (TAPs) are regulated in accordance with Rules Section 210 on-
ly from emission units constructed or modified on or after July 1, 1995.  

Determine if a new (constructed after June 30, 1995) emission unit has the potential to emit a 
TAP listed in IDAPA 58.01.01.585 (Rules Section 585) or IDAPA 58.0101.586 ( Rules Section 
586).  Potential toxic air pollutants  can be determined by reviewing commonly available emission 
factors, such as EPA’s AP-42, or calculating emissions using a mass balance. For TAPs that are 
emitted but not listed in Rules Section 585 and 586, contact the Air Permit Hotline at 877-
5PERMIT. 

Determine if the proposed construction or modification is exempt from the need to obtain a permit 
to construct in accordance with IDAPA 58.01.01.220-223.  Use the Exemption Criteria and Re-
porting Requirements for TAPs IDAPA 58.01.01.223 checklist to assist you in the exemption de-
termination.  If the source does not qualify for an exemption in accordance with IDAPA 
58.01.01.220-223 complete the following checklist and submit it with the permit application.  
Please note that fugitive TAP emissions are not included in the IDAPA 58.01.01.223 exemption 
determination, but fugitive TAP emissions are included in the analysis if a permit is required. 
Stated another way: if a source is required to obtain a Permit to Construct because it does not 
meet the exemption criteria for any reason all TAP emissions, including fugitive TAPs, are includ-
ed in the compliance demonstration in the application for the permit to construct.  Should you 
have any questions regarding the fact that all TAPs, including fugitive TAPs, are included in the 
TAP preconstruction compliance demonstration submitted with a permit to construct application 
you may call the Air Permit Hotline at 877-5PERMIT. 

Will the new or modified source result in new or increased potential emissions of TAPs?   

 Yes.  If yes, continue to section II. 

 No.  If no, no further action is required. 

II. Application Content 

If a new source has the potential to emit a TAP, or if a modification to an existing source increas-
es the potential to emit of a TAP, then one of the following methods (A-J) of demonstrating TAP 
preconstruction compliance must be documented for each TAP.  Standard methods are one of A-
C.  The applicant may also use one of the specialized methods in D-J.  Fugitive TAP emissions 
shall be included in the analysis.  The compliance methods are based on the requirements of 
Rules Section 210.  Applicants are often able to demonstrate preconstruction TAP compliance 
using a combination of methods A and B. 

Emission Calculations 
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Emissions calculation methodologies used are dependent on whether a specific TAP is a non-
carcinogen or a carcinogen and whether the compliance method chosen from the list below calls 
for controlled or uncontrolled emissions.  Non-carcinogens are regulated based on a 24-hour av-
eraging period and emission rates  used for comparison to the non-carcinogen screening emis-
sions level (EL) should be the maximum controlled or uncontrolled emissions quantity during any 
24-hour period divided by 24.  Carcinogens are regulated as a long term increment and emission 
rates used for comparison to the carcinogen EL should be the maximum controlled or uncon-
trolled emissions quantity during any 1 year period divided by 8760. 

Modeling Analyses 

Atmospheric dispersion modeling is required when controlled TAP emissions rates exceed ELs.  
Modeling analyses should be conducted in accordance with IDAPA 58.01.01.210.03.  Quantifica-
tion of Ambient Concentrations and the State of Idaho Air Quality Modeling Guideline 
(http;//www.deq.idaho.gov/air/data_reports/publications.cfm#model).  For non-carcinogen 24-hour 
increments, compliance is demonstrated using the maximum modeled 24-hour-averaged concen-
tration from available meteorological data (typically a five-year data set).  For carcinogen long-
term increments, compliance is demonstrated using the maximum modeled average concentra-
tion for the duration of the data set (one-year to five-year data set). 

A submitted modeling report should clearly specify modeled emissions rates and results.  All elec-
tronic model input files should be submitted, including BPIP input files. 

Poly aromatic Hydrocarbons 

Questions often arise regarding polyaromatic hydrocarbons as they are listed in Rules Section 
586 of the Rules.  The following two points are provided for clarification.   

1) The following group of 7 PAH’s (i.e. named POM), shall be combined and considered 
as one TAP equivalent in potency to benzo(a)pryrene: 

Benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a, h) 
anthrancene, chrysene, indeno(1,2,3,-cd) pyrene, benzo (a) pyrene 

2)    All other PAH’s are considered as a single pollutant and the emission of each is com-
pared the PAH increment listed in Rules Section 586. 

Compliance Methods 

Fill in letter(s) (A-J) from the list below for TAP compliance demonstration method(s) used:   C. 

A. TAPs Compliance Using Uncontrolled Emissions (Rules Section 210.05) 

 Calculate the uncontrolled emissions (Rules Section 210.05) of each TAP from new emissions 
units. Uncontrolled emission rates are emissions at maximum capacity without the effect of physi-
cal or operational limitations. See Quantification of Emission Rates (Rules Section 210.02). Show 
calculations and state all assumptions.  

 Calculate the increase of TAP emissions from modified emissions units. Show calculations and 
state all assumptions. The increase in emissions for a modified emission unit is determined by 
subtracting the potential to emit the TAP before the modification from the uncontrolled potential to 
emit after the modification. In conducting this analysis please note the following for TAP emission 
rate increase determinations: 

Uncontrolled emission rates after the modification are emissions at maximum capacity without the 
effect of physical or operational limitations. 



J.	R.	Simplot	Company	06‐20‐13	
Lab	Scale	Kiln	PTC	Application	

41

	

	

When determining the emissions increase from existing permitted emissions units the emission 
rate before the modification is equivalent to the emission limits contained in the permit for the 
TAPs or, if there no emission limits in the permit, by determining what the emission rate is under 
the physical or operational limitations contained in the permit.  

 Aggregate the uncontrolled emissions for each TAP from all new emissions units with the in-
crease in emissions from all modified emissions units. 

 If the aggregated emissions increase for each TAP from the new and modified units, as deter-
mined above, are less than or equal to the respective TAP screening emissions level (EL) then 
preconstruction compliance with toxic standards has been demonstrated and no further analysis 
is required.  Submit a table comparing the uncontrolled emissions rate to the applicable EL. 

If aggregated emissions are greater than the respective screening emissions level (EL) for any 
pollutants, use another compliance demonstration method for those pollutants, such as methods 
B, C, or D. 

B. TAP Compliance Using Uncontrolled Ambient Concentration (Rules Section 210.06) 

 Determine the uncontrolled emissions of each TAP from new emission units and the increase in 
emissions from all modified emissions units as described above in compliance Method A. Show 
calculations and state all assumptions. 

 Model the uncontrolled emissions of each TAP from new emissions units and the increase in 
emissions from all modified emissions units.  

 If the uncontrolled ambient concentration is less than or equal to the acceptable ambient concen-
tration increment listed in Rules Section 585 and 586 no further procedures for demonstrating 
preconstruction compliance will be required for that TAP as part of the application process. Sub-
mit a table comparing uncontrolled ambient concentrations to the applicable acceptable ambient 
concentration. 

C. TAP Compliance Using Controlled Ambient Concentrations (Rules Section 210.08) 

 Determine the controlled emissions from new emissions units and the controlled emission in-
crease from modified emissions units. Show all calculations and state all assumptions, including 
the control methods. 

 Model the controlled emissions of each TAP from new emissions units and the increase in con-
trolled emissions from all modified emissions units.  

 TAP emissions levels (EL) included in Rules Section 585 and 586 are derived based on generic 
modeling.  If the sum the of emissions from new and modified sources is below the EL compli-
ance is demonstrated without the need to conduct site-specific dispersion modeling.  

Emission calculations utilizing controls demonstrate that TAP emissions are below the EL for all 
TAPs. 

 If the controlled ambient concentration from emission increases from new emissions units and 
modified emissions units is less than the applicable acceptable ambient concentration no further 
procedures for demonstrating preconstruction compliance are required. 

 The Department shall include an emission limit for the TAP in the permit to construct that is equal 
to or, if requested by the applicant, less than the emission rate that was used in the modeling 
(Rules Section 210.08.c). 
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In some instances the Department may consider a throughput limit or other inherently-limiting op-
erational restriction in a permit as an effective emission limit for the TAP, rather than including a 
specific emission rate limit..  Note that the applicant may model uncontrolled emissions as de-
scribed in compliance Method B in an attempt to avoid TAPs emissions limitations. 

D. TAPs Compliance for NSPS and NESHAP Sources (Rules Section 210.20) 

 If the owner or operator demonstrates that the TAP emissions from the source or modification is 
regulated by 40 CFR Part 60, 40 CFR Part 61 or 40 CFR Part 63, no further procedures for 
demonstrating preconstruction compliance will be required for that TAP. 

 Provide a demonstration that the TAP is regulated under 40 CFR Part 60, 40 CFR Part 61 or 40 
CFR Part 63. This demonstration must be specific for each TAP emitted. 

E. TAP Compliance Using Net Emissions (Rules Section 210.09) 

An applicant may use TAP net emissions to show preconstruction compliance; however this anal-
ysis may require more work than some of the others procedures available to demonstrate pre-
construction compliance.  When netting, all emissions increases and decreases of the TAP that 
have occurred within five years must be included in the analysis as described below. 

 Determine the net emission increase for a TAP. A net emissions increase shall be an emission 
increase from a particular modification plus any other increase and decreases in actual emissions 
at the facility that are creditable and contemporaneous with particular modification (Rules Section 
210.09). Show all calculations and state all assumptions. 

 A creditable increase or decrease in actual emissions is contemporaneous with a particular modi-
fication if it occurs within five (5) years of the commencement of the construction or modification 
(Rules Section 210.09.a). 

Actual emissions are (Rules Section 006.03): 

 In general, actual emissions as of a particular date shall equal the average rate, in tons per 
year, at which the unit actually emitted the pollutant during a two year period which pre-
cedes the particular date and which is representative of normal source operation. The De-
partment shall allow the use of a different time period upon a determination that it is more 
representative of normal source operation. Actual emissions shall be calculated using the 
unit’s actual operating hours, productions rates, and types of materials processed, stored, 
or combusted during the selected time period. 

 The Department may presume that the source-specific allowable emissions for the unit are 
equivalent to actual emissions of the unit. 

 For any emission unit (except electric utility steam generating units) that has not begun 
normal operations on the particular date, actual emissions shall equal the potential to emit 
of the unit on that date. 

 Do not include emissions increases from emission units that have an uncontrolled emission rate 
that is 10% or less than the applicable screening emission level (EL) in Rules Section 585 and 
586 (Rules Section 007.09.c.ii) and do not include emission increases from environmental reme-
diation sources (Rules Section 007.09.c.iii). Show all calculations and state all assumptions. 
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 If the net emission increase is less than or equal to the applicable screening emissions level (EL) 
listed in Rules Section 585 and 586, no further procedures for demonstrating preconstruction 
compliance will be required (Rules Section 210.09.c). 

 The Department shall include emission limits and other permit terms for the TAP in the permit to 
construct that will assure that the facility will be operated in the manner described in the precon-
struction compliance demonstration (Rules Section 210.09.d). 

In some instances the Department may consider a throughput limit or other inherently-limiting op-
erational restriction in a permit as an effective emission limit for the TAP. rather than including a 
specific emission rate limit.. 

F. TAP Compliance Using Net Ambient Concentration (Rules Section 210.10) 

 Determine the emission increase from the new source or modification, and all other creditable 
emission increases and decrease using the methods described above in compliance Method E.  

 Model the emissions increases and decreases for each TAP.  Modeling TAP decreases is ac-
complished by using negative valued emissions rates in the model input. 

 If the net ambient concentration is less than or equal to the applicable ambient concentration in-
crement listed in Rules Section 585 and 586, no further procedures for demonstrating precon-
struction compliance are required. 

 The Department shall include emission limits and other permit terms for the TAP in the permit to 
construct that will assure that the facility will be operated in the manner described in the precon-
struction compliance demonstration (Rules Section 210.10.d). 

In some instances the Department may consider a throughput limit or other inherently-limiting op-
erational restriction in a permit as an effective emission limit for the TAP, rather than including a 
specific emission rate limit.. 

G. TAP Compliance Using T-RACT Ambient Concentration for Carcinogens (Rules Section 
210.12) 

The applicant may use T-RACT to demonstrate preconstruction compliance for TAPs listed in 
Rules Section 586 only. 

T-RACT is an emissions standard based on the lowest emission of TAPs that a particular source 
is capable of meeting by application of control technology that is reasonably available, as deter-
mined by the Department, considering technological and economic feasibility. If control technolo-
gy is not feasible, the emission standard may be based on the application of a design, equipment, 
work practice or operational requirement, or combination thereof (Rules Section 007.16). 

T-RACT Submittal Requirements 

 The applicant shall submit the following information to the Department identifying and document-
ing which control technologies or other requirements the applicant believes to be T-RACT (Rules 
Section 210.14). 

The technical feasibility of a control technology or other requirements for a particular source shall 
be determined considering several factors including but not limited to: 

 Process and operating procedures, raw materials and physical plant layout. 
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 The environmental impacts caused by the control technology that can not be mitigated, in-
cluding but not limited to, water pollution and the production of solid wastes. 

 The energy requirements of the control technology. 

The economic feasibility of a control technology or other requirement, including the costs of nec-
essary mitigation measures, for a particular source shall be determined considering several fac-
tors including, but not limited to: 

 Capital costs. 

 Cost effectiveness, which is the annualized cost of the control technology divided by the 
amount of emission reduction. 

 The difference in costs between the particular source and other similar sources, if any, that 
have implemented emissions reductions. 

 Compare the source’s or modification’s approved T-RACT ambient concentration to the applica-
ble acceptable ambient concentration increment listed in Rules Section 586 multiplied by a factor 
of 10. If the sources approved T-RACT concentration is less than or equal to 10 times the appli-
cable acceptable ambient concentration increment listed in Rules Section 586, no further proce-
dures for demonstrating preconstruction compliance will be required. 

 If an application is submitted to the Department without T-RACT and determined complete, and 
T-RACT is later determined to be applicable the completeness determination of the application 
will be revoked until a supplemental application is submitted and determined complete. When the 
supplemental application is determined complete, the timeline for agency action shall be reinitiat-
ed (Rules Section 210.13.b). 

 If the Department determines that the source has proposed T-RACT, the Department shall devel-
op emission standards to be incorporated into a permit to construct. 

In some instances, the Department may consider a throughput limit or other inherently limiting 
operational restriction in a permit as an effective emission limit for the TAP, rather than including 
a specific emission rate limit.. 

H. TAP Compliance Using the Short Term Source Factor (Rules Section 210.15) 

 For short term sources, the applicant may utilize a short term adjustment factor of ten (10) only 
for a carcinogenic pollutant listed in Rules Section 586. For a carcinogen listed in Rules Section 
586 multiply either the applicable acceptable ambient concentration increment or the screening 
emission rate (EL), but not both, by ten (10) to demonstrate preconstruction compliance (Rules 
Section 210.15). 

 A short term source is any new stationary source or modification to an existing source, with an 
operational life no greater than five (5) years from the inception of any operations to cessation of 
actual operations (Rules Section 210.15). 

I. TAP Compliance for Environmental Remediation Sources (Rules Section 210.16) 

 For remediation sources subject to or regulated by the Resource Conservation and Recovery Act 
and the Idaho Rules and Standard for Hazardous Waste, or the comprehensive Environmental 
Response, Compensation and Liability Act or a consent order, if the estimated ambient concen-
tration is greater than the acceptable ambient impact increment listed in Rules Section 585 and 
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586, Best Available Control Technology shall be applied and operated until the estimated uncon-
trolled emission from the remediation source are below the applicable acceptable ambient con-
centration increment (Rules Section 210.16). 

J. TAP Compliance Using Offset Ambient Concentration (Rules Section 210.11) 

 Contact the Department prior to proposing to utilize Offset Ambient Concentrations to demon-
strate preconstruction compliance. 

 Emission offsets must satisfy the requirements for emission reduction credits (Rules Section 
460). 

 The proposed level of allowable emissions must be less than the actual emissions of the 
emissions units providing the offsets (Rules Section 460.01). 

 An air quality permit must be issued that restricts the potential to emit of the emission unit 
providing the offset. 

 Emission reduction imposed by local, state or federal regulations or permits shall not be al-
lowed. 

 Compare the source’s or modifications approved emission offset ambient concentration to the 
applicable acceptable ambient concentration listed in Rules Section 585 and 586. If the source’s 
or modifications approved offset concentration is less than the acceptable ambient concentration 
listed in Rules Section 585 and 586, no further procedures for demonstrating preconstruction 
compliance will be required. 

 The Department shall include emission limits and other permit terms for the TAP in the permit to 
construct that will assure that the facility will be operated in the manner described in the precon-
struction compliance demonstration (Rules Section 210.10.d). 
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APPENDIX	C	‐	CALCULATIONS
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Emissions	Summary	
Lab	Scale	Thermal	Beneficiation	

	

ROTARY KILN PROJECT UNCONTROLLED EMISSIONS  Mercury Rule 
TONS/YEAR  lb/yr 

 PM   PM10  PM2.5  NOX  VOC  SOX  CO  CO2  F‐  Pb  HAP 
3.01  0.24  0.11  0.01  6.69E‐04  0.08  4.10E‐03  12.35  0.01  1.28E‐05  1.09E‐03  1.02E‐02 

ROTARY KILN PROJECT DESIGN EMISSIONS  Mercury Rule 
TONS/YEAR  lb/yr 

 PM   PM10  PM2.5  NOX  VOC  SOX  CO  CO2  F‐  Pb  HAP 
4.12E‐05  3.35E‐06  1.54E‐04  1.92E‐03  9.17E‐05  1.11E‐02  5.61E‐04  1.69  1.49E‐03  1.75E‐06  3.46E‐07  1.39E‐03 

ROTARY KILN PROJECT DESIGN EMISSIONS 
POUNDS/HR 

 PM   PM10  PM2.5  NOX  VOC  SOX  CO  CO2  F‐  Pb  HAP 
3.72E‐07  1.39E‐07  3.73E‐07  4.41E‐06  2.11E‐07  2.55E‐05  1.29E‐06  3.89E‐03  3.43E‐06  4.03E‐09  7.96E‐10 
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Comparison	to	Modeling	Thresholds	
Lab	Scale	Thermal	Beneficiation	

	

Pollutant    Level I
Level 
II  Units  Project  Status 

CO  15 175 PPH 1.29E‐06 < L1

NOX  1.2 14 TPY 1.92E‐03 < L1
   0.2 2.4 PPH 4.41E‐06 < L1

SO2  1.2 14 TPY 1.11E‐02 < L1
   0.21 2.5 PPH 2.55E‐05 < L1

PM10  0.22 2.6 PPH 1.40E‐05 < L1

PM2.5  0.35 4.1 TPY 1.54E‐04 < L1
   0.054 0.63 PPH 3.73E‐07 < L1
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Particle	Size	Distribution	Emission	Factor	Calculation	
Lab	Scale	Thermal	Beneficiation	

                             

Cut Size 
(µ) 

Percent 
Less Than 

 

Goal Seek  Diameter  Percent 

0.38  0  PM 10  10.000  8.127146 

0.90  0  PM2.5  2.499071  3.723832 

1.87  0.2  PM+PM10  96.27617 

2.90  1.8 

6.50  6.8 

10.3  15.3 

  

2.5  1.9 

  

  

  

  

  
 GREEN BAY DATA (Uncontrolled) 
                                      

                             

      lb/ton 
   Where:  KPM =  0.74 1.21E‐04 

     
KPM10 

=  0.35 5.71E‐05   

     
KPM2.5 

=  0.053 8.64E‐06 

    U =   1.3 MPH 
(Lowest value from AP‐42 for use in‐
doors)

     

   M =  4.8 % 
(Highest value from AP‐42 ‐ comes out 
of ground > 10%)

	

	 	

y = 0.1145x2 + 0.3465x ‐ 0.3792
R² = 0.9982
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Assumptions	for	Calculation	
Lab	Scale	Thermal	Beneficiation	

	

                                

   Thermal Beneficiation    

1  Once the phosphate ore reaches a certain temperature, it will sustain combustion.    

  
There is no need for an additional combustion source to operate continuous‐
ly.    

     

2 
Emissions sampled during the FEECO test include natural gas combustion emissions 
which     

   have been used for the emissions estimate.   There is no additional combustion source    

   associated with the bench‐scale test.    

     

3  The Smoky Ore speciation numbers were only used for constituents where there was no    

   additional information provided by Jacobs    

     

4 
Used a polynomial equation rather than the linear equation Jacobs used because it 
yielded    

   a better r2 value (based on FEECO test)    

     

5  Moisture content of 10.5% was provided by mine for use on Dairy Syncline permitting    

     

6  Each batch takes 2 hours    
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Assumptions	for	Calculation	
Lab	Scale	Thermal	Beneficiation	

Air coming from the EMTD lab kiln will be cooled with ambient air and pulled into a baghouse.                 
  

The reason for the dilution air is two‐fold.  The first reason is to draw all the process gas from the kiln unit so it goes in a controlled inside the lab.   

There is no positive air draw on the kiln, as it does not have an integral blower.  The second reason for the air flow is to get the temperature of the 

 gas down to a point that it does not melt the ducting.  Estimate gas/air temperature is as follows: 

  

Basis: 

  

Total:  100 cfm total air/gas flow 

Kiln Gas:  5 cfm kiln gas; Molecular weight (MW) of kiln gas is CO2 = 44#/mol; Temperature (T) of the kiln gas is 750‐1,500 F,  

Air Draw:  95 cfm air, MW of air = 29#/mol, Temperature of the air is 70 F 

  

Determine mass of kiln gas:  PV=nRT; n= PV/(RT); 

 m=n(MW); where P=pressure (psia); V=volume (cfm); R=ideal gas constant (10.73 ft3/psia/#mol R); T=Temperature (R); n=#mol; MW=molecular weight; 
m=mass # 

  

            m=n*(MW)=PV/RT*(MW)= (12.5 psia*5 cfm)/(10.73*(750+460))*44= 0.212 # gas/min 

  

Determine mass of air:  m=(12.5*95)/(10.73*(70+460)) * 29 = 6.056 # air/min 

  

Total Air/Gas mass:  0.212+6.056 = 6.268 #/min 

  

  

Determine Air/Gas blend temperature: 

  

Gas mass fraction * Gas Temperature + Air mass fraction * Air Temperature 

(0.212/6.268)*750 F + (6.056/6.268)*70 = 93 F blend temperature 

(0.212/6.268)*1500 F + (6.056/6.268)*70 = 118 F blend temperature 

  

Therefore, the expected range of the exit gas/air stream reporting to the baghouse is 93‐118 F based on 100 cfm total flow. 

The gas air flow is conservative and won’t be this high (5 cfm), so temperatures are not expected to exceed this. 
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HAP	Analysis	
Lab	Scale	Thermal	Beneficiation	

	

Organics from FEECO Test                     

Constituent  
    TAP/HAP   

Calculations 

       

(lb/hr) @ 11.5 lb/hr (lb/ton)              

Dichlorodifluoromethane 
3.61E‐08 6.28E‐06     lb/hr @11.5 = ER (lb/hr @ 201.7 lb/hr) x 11.5 (lb/hr)/201.7 (lb/hr) 

Chloromethane  2.50E‐07 4.35E‐05 TAP/HAP        

Vinyl Chloride 
1.43E‐08 2.48E‐06 TAP/HAP     lb/ton =  ER (lb/hr @ 201.7 lb/hr) X 1/0.100833 (hr/ton) 

Bromomethane  8.10E‐08 1.41E‐05 TAP/HAP              

Methylene Chloride  4.31E‐08 7.49E‐06 TAP/HAP              

Benzene  4.13E‐07 7.18E‐05 TAP/HAP              

Toluene  1.19E‐07 2.06E‐05 TAP/HAP              

Ethylbenzene  6.52E‐09 1.13E‐06 TAP/HAP              

Xylenes  6.16E‐08 1.07E‐05 TAP/HAP              

Styrene  3.04E‐09 5.29E‐07 TAP/HAP              

Chloroethane  1.80E‐08 3.13E‐06 TAP/HAP              

Chlorobenzene  2.16E‐08 3.76E‐06 TAP/HAP              

Isopropylbenzene (Cumene)  8.44E‐08 1.47E‐05 TAP/HAP              

1,1,2,2‐Tetrachloroethane  9.24E‐09 1.61E‐06 TAP/HAP              

n‐Propylbenzene  3.27E‐09 5.69E‐07              

1,3,5‐Trimethylbenzene  6.33E‐08 1.10E‐05              

4‐Chlorotoluene  8.50E‐09 1.48E‐06              

tert/sec‐Butylbenzene  1.82E‐09 3.17E‐07              

p‐isopropyltoluene  6.16E‐09 1.07E‐06              

n‐Butylbenzene  1.20E‐08 2.08E‐06              

Napthalene  2.83E‐08 4.93E‐06 TAP/HAP              

               

TOTAL ORGANIC HAPS  1.15E‐06 2.00E‐04  lb/ton              
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HAP	Analysis	
Lab	Scale	Thermal	Beneficiation	

  Other HAPs from FEECO         

  Constituent        

         

       

  FEECO Emission Test Data 
 

     

           

  Test  Average           

  Parameter Emission Rate Un‐
controlled (lb/hr) 
(@11.5 lb/hr) 

Sreening Limit 
(lb/hr) 

Status   Emission Rate 
Controlled 
(lb/hr)(@ 
11.5 
lb/hr)lb/hr 

Status 

               

  Metals ‐ Antimony  2.54E‐06  3.30E‐02  Okay   1.43E‐09  OKAY 

  Metals ‐ Arsenic  4.77E‐05  1.50E‐06  4.77E‐05   2.68E‐08  OKAY 

  Metals ‐ Beryllium  2.69E‐06  2.80E‐05  Okay   1.51E‐09  OKAY 

  Metals ‐ Cadmium  8.61E‐04  3.70E‐06  8.61E‐04   4.84E‐07  OKAY 

  Metals ‐ Chromium  5.41E‐04  3.30E‐02  Okay   3.04E‐07  OKAY 

  Metals ‐ Cobalt  4.11E‐06  3.30E‐03  Okay   2.31E‐09  OKAY 

  Metals ‐ Lead  7.30E‐06  NA  NA        

  Metals ‐ Manganese  1.03E‐04  3.33E‐01  Okay   5.81E‐08  OKAY 

  Metals ‐ Mercury  1.16E‐06  7.00E‐03  NA        

  Metals ‐ Nickel  7.62E‐05  2.70E‐05  7.62E‐05   4.28E‐08  OKAY 

  Metals ‐ Selenium  4.50E‐05  1.30E‐02  Okay   2.53E‐08  OKAY 

  Metals ‐ Zinc  2.94E‐03  6.67E‐01  Okay   1.65E‐06  OKAY 

                     

  Fluoride  6.22E‐03  1.67E‐01  Okay   3.50E‐06  OKAY 

           

  TOTAL HAPS  1.08E‐02 lb/hr        

    1.08E‐01 lb/ton        
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Lab	Scale	Thermal	Beneficiation	
Potential to Emit Kiln Loading/Unloading	

Parameter  Value  Units  Source/Basis 

Emission Unit(s) ID                    

Potential Production Data 

Production Factor   =  20.1  ton/yr   = 23 (lb/2‐hr)/ 2000 (lb/ton) x 8760 hr/yr x 0.40 

      1 load & 1 unload     

           

Emission Data & Factors      

PM Emission Factor   =  1.21E-04 lb/ton  AP‐42 13.2.4‐4 (11/06)   
 

 

PM10 Emission Factor   =  5.71E-05 lb/ton  AP‐42 13.2.4‐4 (11/06)     

PM2.5 Emission Factor   =  8.64E-06 lb/ton  AP‐42 13.2.4‐4 (11/06)     

              

              

               

               

               

               

Annual Emissions Calculations                      

PM Potential to Emit   =  2.43E‐06  TPY   = 2 x PF x EF / 2000 lb/ton  Factor of 2 supplied to cover load & unload  

PM10 Potential to Emit   =  1.15E‐06  TPY   = 2 x PF x EF / 2000 lb/ton  transitions 

PM2.5 Potential to Emit   =  1.74E‐07  TPY   = 2 x PF x EF / 2000 lb/ton   

Summary of Results 
                   Potential To Emit (Tons/Year) 

  PM  PM10  PM2.5 
  2.43E‐06  1.15E‐06  1.74E‐07 
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Lab	Scale	Thermal	Beneficiation	
Project Design Kiln Loading/Unloading	

Parameter  Value  Units  Source/Basis 

Emission Unit(s) ID                       

Potential Production Data 

Production Factor   =  2.8  ton/yr   = (23 lb/2‐hr) x 1200 (hr/yr) / 2000 (lb/ton) x 0.40 

      1 load & 1 unload     

Emission Data & Factors      

PM Emission Factor   =  1.21E-04 lb/ton 
AP‐42 13.2.4‐4 (11/06) 

 
 

 

PM10 Emission Factor   =  5.71E-05 lb/ton  AP‐42 13.2.4‐4 (11/06)     

PM2.5 Emission Factor   =  8.64E-06 lb/ton  AP‐42 13.2.4‐4 (11/06)     

              

              

Annual Emissions Calculations                     

PM Potential to Emit   =  3.33E‐07  TPY   = 2 x PF x EF / 2000 lb/ton  Factor of 2 supplied to cover load & unload  

PM10 Potential to Emit   =  1.58E‐07  TPY   = 2 x PF x EF / 2000 lb/ton  transitions 

PM2.5 Potential to Emit   =  2.39E‐08  TPY   = 2 x PF x EF / 2000 lb/ton   

Summary of Results 
                        Potential To Emit (Tons/Year) 

  PM  PM10  PM2.5 
  3.33E‐07  1.58E‐07  2.39E‐08 

                       Controlled Emissions (Pounds per Hour) 
PM  PM10  PM2.5 

0.40 x 23 (lb)/2 (hr) x 1 (ton)/2000 (lb) X EF (lb/ton) =  2.78E‐07  1.31E‐07  1.99E‐08 
   

	
	
	
	

Lab	Scale	Thermal	Beneficiation	
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Kiln Potential to Emit	
Parameter Value Units Source/Basis

Emission Unit(s) ID 

Potential Production Data

Production Factor  = 20.1                     ton/yr  = 23 (lb/2‐hr)/ 2000 (lb/ton) x 8760 hr/yr x 0.40 To get adequate air flow and mixing only 40% of

kiln is utilized

Emission Data & Factors

PM Emission Factor  = 299                       lb/ton FEECO Test Report Includes  emissions  associated with combustion source which is  not part of this  project

PM10 Emission Factor  = 24.28                   lb/ton FEECO Test Report ‐ interpolated

PM2.5 Emission Factor  = 11.12                   lb/ton FEECO Test Report ‐ interpolated

NOX Emission Factor  = 1.39                     lb/ton FEECO Test Report

VOC Emission Factor   = 0.07                     lb/ton FEECO Test Report

SOX Emission Factor   = 8.02                     lb/ton FEECO Test Report

CO Emission Factor   = 0.41                     lb/ton FEECO Test Report

CO2 Emission Factor  = 1,226                   lb/ton FEECO Test Report

F
‐
 Emission Factor   = 1.08                     lb/ton FEECO Test Report

Pb Emission Factor  = 1.27E‐03 lb/ton FEECO Test Report

HAP Emission Factor  = 1.08E‐01 lb/ton FEECO Test Report (Sum of HAPs)  = Σ organic HAPs  + Σ other HAPS

Annual Emissions Calculations

PM  Potential to Emit  = 3.01                     TPY  = PFxEF/2000 lb/ton

PM10  Potential to Emit  = 0.24                     TPY  = PFxEF/2000 lb/ton

PM2.5  Potential to Emit  = 0.11                     TPY  = PFxEF/2000 lb/ton

NOX  Potential to Emit  = 0.01                     TPY  = PFxEF/2000 lb/ton

VOC  Potential to Emit  = 6.69E‐04 TPY  = PFxEF/2000 lb/ton

SOX  Potential to Emit  = 8.08E‐02 TPY  = PFxEF/2000 lb/ton

CO  Potential to Emit  = 4.10E‐03 TPY  = PFxEF/2000 lb/ton

CO2 Potential to Emit  = 12.35                   TPY  = PFxEF/2000 lb/ton

F
‐
  Potential to Emit  = 0.01                     TPY  = PFxEF/2000 lb/ton

Pb Potential to Emit  = 1.28E‐05 TPY  = PFxEF/2000 lb/ton

HAP Potential to Emit  = 1.09E‐03 TPY  = PFxEF/2000 lb/ton

Summary of Results

PM PM10 PM2.5 NOX VOC SOX CO CO2 F
‐ Pb HAP

3.01                     0.24             0.11                0.01           6.69E‐04 0.08 4.10E‐03 12.35                   0.01           1.28E‐05 1.09E‐03

Potential to Emit (Tons per Year)
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Lab	Scale	Thermal	Beneficiation	
Kiln Controlled Emissions	

Parameter Value Units Source/Basis

Emission Unit(s) ID 

Potential Production Data

Production Factor  = 2.8                        ton/yr  = (23 lb/2‐hr) x 1200 (hr/yr) / 2000 (lb/ton) x 0.40 To get adequate air flow and mixing only 40% of

kiln is utilized

Emission Data & Factors

PM Emission Factor  = 299                       lb/ton FEECO Test Report Includes some emissions associated with combustion source

PM10 Emission Factor  = 24.28                   lb/ton FEECO Test Report ‐ interpolated

PM2.5 Emission Factor  = 11.12                   lb/ton FEECO Test Report ‐ interpolated

NOX Emission Factor  = 1.39                     lb/ton FEECO Test Report

VOC Emission Factor   = 0.07                     lb/ton FEECO Test Report

SOX Emission Factor   = 8.02                     lb/ton FEECO Test Report

CO Emission Factor   = 0.41                     lb/ton FEECO Test Report

CO2 Emission Factor  = 1,226.00             lb/ton FEECO Test Report

F
‐
 Emission Factor   = 1.08                     lb/ton FEECO Test Report

Pb Emission Factor  = 1.27E‐03 lb/ton FEECO Test Report

HAP Emission Factor  = 2.51E‐04 lb/ton FEECO Test Report (Sum of HAPcontrolled + Sum of HAPuncontrolled)

Annual Emissions Calculations

PM  Controlled Emissions  = 4.12E‐05 TPY  = CE xPFxEF/2000 lb/ton Assume filter  efficency 99.99 Manufacturer PM & PM10

PM10  Controlled Emissions  = 3.35E‐06 TPY  = CE xPFxEF/2000 lb/ton

PM2.5  Controlled Emissions  = 1.54E‐04 TPY  = CE xPFxEF/2000 lb/ton Lowest from EPA‐452/F‐03‐026

NOX  Controlled Emissions  = 1.92E‐03 TPY = PFxEF/2000 lb/ton

VOC  Controlled Emissions  = 9.17E‐05 TPY  = PFxEF/2000 lb/ton

SOX  Controlled Emissions  = 1.11E‐02 TPY  = PFxEF/2000 lb/ton

CO  Controlled Emissions  = 5.61E‐04 TPY  = PFxEF/2000 lb/ton

CO2 Controlled Emissions  = 1.69                     TPY  = PFxEF/2000 lb/ton No control for CO2

F
‐
  Controlled Emissions  = 1.49E‐03 TPY  = PFxEF/2000 lb/ton

Pb Controlled Emissions  = 1.75E‐06 TPY  = PFxEF/2000 lb/ton

HAP Controlled Emissions  = 3.46E‐07 TPY  = PFxEF/2000 lb/ton Control taken above

Summary of Results

PM PM10 PM2.5 NOX VOC SOX CO CO2 F
‐ Pb HAP

4.12E‐05 3.35E‐06 1.54E‐04 1.92E‐03 9.17E‐05 1.11E‐02 5.61E‐04 1.69E+00 1.49E‐03 1.75E‐06 3.46E‐07

PM PM10 PM2.5 NOX VOC SOX CO CO2 F
‐ Pb HAP

0.40 x 23 (lb)/2 (hr) x 1 (ton)/2000 (lb) X EF (lb/ton) = 9.48E‐08 7.71E‐09 3.53E‐07 4.41E‐06 2.11E‐07 2.55E‐05 1.29E‐06 3.89E‐03 3.43E‐06 4.03E‐09 7.96E‐10

3.00E‐06 lb/month

Controlled Emissions (Tons per Year)

Controlled Emissions (Pounds per Hour)
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Wisconsin	Emissions	Test	
Lab	Scale	Thermal	Beneficiation	

FEECO Emission Test Data  
Test  Test  Average  Average  Average 

Parameter  Location  Concentration  Emission 
Rate Un‐
controlled 
(lb/hr) 

Emission Rate 
Uncontrolled  

(lb/ton) 

              

Particulate Matter  Kiln Duct  11.93 gr/dscf  30.12  298.71 

              

Silica (quartz)  Kiln Duct  0.53 % (1)  0.16  1.59 

              

Metals ‐ Antimony  Kiln Duct  0.0414 mg/m3  4.46E‐05  4.42E‐04 

Metals ‐ Arsenic  Kiln Duct  0.778 mg/m3  8.37E‐04  8.30E‐03 

Metals ‐ Beryllium  Kiln Duct  0.0438 mg/m3  4.72E‐05  4.68E‐04 

Metals ‐ Cadmium  Kiln Duct  14.03 mg/m3  1.51E‐02  1.50E‐01 

Metals ‐ Chromium  Kiln Duct  8.815 mg/m3  9.49E‐03  9.41E‐02 

Metals ‐ Cobalt  Kiln Duct  0.0668 mg/m3  7.20E‐05  7.14E‐04 

Metals ‐ Lead  Kiln Duct  0.119 mg/m3  1.28E‐04  1.27E‐03 

Metals ‐ Manganese  Kiln Duct  1.684 mg/m3  1.81E‐03  1.80E‐02 

Metals ‐ Mercury  Kiln Duct  0.01887 mg/m3  2.03E‐05  2.02E‐04 

Metals ‐ Nickel  Kiln Duct  1.241 mg/m3  1.34E‐03  1.32E‐02 

Metals ‐ Selenium  Kiln Duct  0.733 mg/m3  7.89E‐04  7.82E‐03 

Metals ‐ Zinc  Kiln Duct  47.898 mg/m3  5.16E‐02  5.11E‐01 

              

Carbon Monoxide  Kiln Duct  33 ppm  0.041  0.41 

Sulfur Dioxide  Kiln Duct  282 ppm  0.809  8.02 

Nitrogen Oxides  Kiln Duct  66 ppm  0.14  1.39 

Total VOCs  Kiln Duct  3.4 ppm (2)  0.0067  0.07 

Fluoride  Kiln Duct  101 mg/m3  0.109  1.08 

Phosphate  Kiln Duct  0.87 mg/m3  0.00093  0.01 

Average Feed During Test     201.6667          lb/hr 

                                                   0.100833          ton/hr 

lb  x  hr  =  lb 

hr    tons    ton 
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APPENDIX	D	–	WISCONSIN	STACK	TEST	
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Emissions Summary
Lab Scale Thermal Beneficiation

Mercury Rule
lb/yr

PM PM10 PM2.5 NOX VOC SOX CO CO2 F- Pb HAP
3.01 0.24 0.11 0.01 6.69E-04 0.08 4.10E-03 12.35 0.01 1.28E-05 1.09E-03 1.02E-02

Mercury Rule
lb/yr

PM PM10 PM2.5 NOX VOC SOX CO CO2 F- Pb HAP
4.12E-05 3.35E-06 1.54E-04 1.92E-03 9.17E-05 1.11E-02 5.61E-04 1.69 1.49E-03 1.75E-06 3.46E-07 1.39E-03

PM PM10 PM2.5 NOX VOC SOX CO CO2 F- Pb HAP
3.72E-07 1.39E-07 3.73E-07 4.41E-06 2.11E-07 2.55E-05 1.29E-06 3.89E-03 3.43E-06 4.03E-09 7.96E-10

POUNDS/HR

ROTARY KILN PROJECT UNCONTROLLED EMISSIONS
TONS/YEAR

ROTARY KILN PROJECT PROJECT DESIGN EMISSIONS
TONS/YEAR

ROTARY KILN PROJECT PROJECT DESIGN EMISSIONS



Comparison to Modeling Thresholds
Lab Scale Thermal Beneficiation

Pollutant Level I Level II Units Project Status
CO 15 175 PPH 1.29E-06 < L1
NOX 1.2 14 TPY 1.92E-03 < L1

0.2 2.4 PPH 4.41E-06 < L1
SO2 1.2 14 TPY 1.11E-02 < L1

0.21 2.5 PPH 2.55E-05 < L1
PM10 0.22 2.6 PPH 1.40E-05 < L1
PM2.5 0.35 4.1 TPY 1.54E-04 < L1

0.054 0.63 PPH 3.73E-07 < L1



Particle Size Distribution Emission Factor Calculation
Lab Scale Thermal Beneficiation

Cut Size 
(µ)

Percent 
Less Than Goal Seek Diameter Percent

0.38 0 PM 10 10.000 8.127146
0.90 0 PM2.5 2.499071 3.723832
1.87 0.2 PM+PM10 96.27617
2.90 1.8
6.50 6.8
10.3 15.3

2.5 1.9

GREEN BAY DATA (Uncontrolled)

lb/ton

lb/ton
Where: KPM = 0.74 1.21E-04

KPM10 = 0.35 5.71E-05
KPM2.5 = 0.053 8.64E-06

 U = 1.3 MPH (Lowest value from AP-42 for use indoors)
M = 4.8 % (Highest value from AP-42 - comes out of ground > 10%)

y = 0.1145x2 + 0.3465x - 0.3792 
R² = 0.9982 
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Assumptions for Calculations
Lab Scale Thermal Beneficiation

Thermal Beneficiation
1 Once the phosphate ore reaches a certain temperature, it will sustain combustion.

There is no need for an additional combustion source to operate continuously.

2 Emissions sampled during the FEECO test include natural gas combustion emissions which 
have been used for the emissions estimate.   There is no additional combustion source
associated with the bench-scale test.

3 The Smoky Ore speciation numbers were only used for constituents where there was no
additional information provided by Jacobs

4 Used a polynomial equation rather than the linear equation Jacobs used because it yielded
a better r2 value (based on FEECO test)

5 Moisture content of 10.5% was provided by mine for use on Dairy Syncline permitting

6 Each batch takes 2 hours



Assumptions for Calculations
Lab Scale Thermal Beneficiation

Air coming from the EMTD lab kiln will be cooled with ambient air and pulled into a baghouse. 

The reason for the dilution air is two-fold.  The first reason is to draw all the process gas from the kiln unit so it goes in a controlled inside the lab.  
There is no positive air draw on the kiln, as it does not have an integral blower.  The second reason for the air flow is to get the temperature of the
 gas down to a point that it does not melt the ducting.  Estimate gas/air temperature is as follows:

Basis:

Total:  100 cfm total air/gas flow
Kiln Gas:  5 cfm kiln gas; Molecular weight (MW) of kiln gas is CO2 = 44#/mol; Temperature (T) of the kiln gas is 750-1,500 F, 
Air Draw:  95 cfm air, MW of air = 29#/mol, Temperature of the air is 70 F

Determine mass of kiln gas:  PV=nRT; n= PV/(RT);
 m=n(MW); where P=pressure (psia); V=volume (cfm); R=ideal gas constant (10.73 ft3/psia/#mol R); T=Temperature (R); n=#mol; MW=molecular weight; m=mass #

            m=n*(MW)=PV/RT*(MW)= (12.5 psia*5 cfm)/(10.73*(750+460))*44= 0.212 # gas/min

Determine mass of air:  m=(12.5*95)/(10.73*(70+460)) * 29 = 6.056 # air/min

Total Air/Gas mass:  0.212+6.056 = 6.268 #/min

Determine Air/Gas blend temperature:

Gas mass fraction * Gas Temperature + Air mass fraction * Air Temperature
(0.212/6.268)*750 F + (6.056/6.268)*70 = 93 F blend temperature
(0.212/6.268)*1500 F + (6.056/6.268)*70 = 118 F blend temperature

Therefore, the expected range of the exit gas/air stream reporting to the baghouse is 93-118 F based on 100 cfm total flow.
The gas air flow is conservative and won’t be this high (5 cfm), so temperatures are not expected to exceed this.



HAP Analysis
Lab Scale Thermal Beneficiation

Organics from FEECO Test

Constituent 
TAP/HAP

Calculations
(lb/hr) @ 11.5 lb/hr (lb/ton)

Dichlorodifluoromethane 3.61E-08 6.28E-06 lb/hr @11.5 =  ER (lb/hr @ 201.7 lb/hr) x 11.5 (lb/hr)/201.7 (lb/hr)
Chloromethane 2.50E-07 4.35E-05 TAP/HAP

Vinyl Chloride 1.43E-08 2.48E-06 TAP/HAP lb/ton =  ER (lb/hr @ 201.7 lb/hr) X 1/0.100833 (hr/ton)
Bromomethane 8.10E-08 1.41E-05 TAP/HAP
Methylene Chloride 4.31E-08 7.49E-06 TAP/HAP
Benzene 4.13E-07 7.18E-05 TAP/HAP
Toluene 1.19E-07 2.06E-05 TAP/HAP
Ethylbenzene 6.52E-09 1.13E-06 TAP/HAP
Xylenes 6.16E-08 1.07E-05 TAP/HAP
Styrene 3.04E-09 5.29E-07 TAP/HAP
Chloroethane 1.80E-08 3.13E-06 TAP/HAP
Chlorobenzene 2.16E-08 3.76E-06 TAP/HAP
Isopropylbenzene (Cumene) 8.44E-08 1.47E-05 TAP/HAP
1,1,2,2-Tetrachloroethane 9.24E-09 1.61E-06 TAP/HAP
n-Propylbenzene 3.27E-09 5.69E-07
1,3,5-Trimethylbenzene 6.33E-08 1.10E-05
4-Chlorotoluene 8.50E-09 1.48E-06
tert/sec-Butylbenzene 1.82E-09 3.17E-07
p-isopropyltoluene 6.16E-09 1.07E-06
n-Butylbenzene 1.20E-08 2.08E-06
Napthalene 2.83E-08 4.93E-06 TAP/HAP

`
TOTAL ORGANIC HAPS 1.15E-06 2.00E-04 lb/ton

Other HAPs from FEECO
Constituent 

Test Average
Parameter Emission Rate 

Uncontrolled (lb/hr) 
(@11.5 lb/hr)

Sreening Limit 
(lb/hr)

Status Emission Rate 
Controlled 
(lb/hr)(@ 11.5 
lb/hr)lb/hr

Status

Metals - Antimony 2.54E-06 3.30E-02 Okay 1.43E-09 OKAY
Metals - Arsenic 4.77E-05 1.50E-06 4.77E-05 2.68E-08 OKAY
Metals - Beryllium 2.69E-06 2.80E-05 Okay 1.51E-09 OKAY
Metals - Cadmium 8.61E-04 3.70E-06 8.61E-04 4.84E-07 OKAY
Metals - Chromium 5.41E-04 3.30E-02 Okay 3.04E-07 OKAY
Metals - Cobalt 4.11E-06 3.30E-03 Okay 2.31E-09 OKAY
Metals - Lead 7.30E-06 NA NA

Metals - Manganese 1.03E-04 3.33E-01 Okay 5.81E-08 OKAY
Metals - Mercury 1.16E-06 7.00E-03 NA  <

Metals - Nickel 7.62E-05 2.70E-05 7.62E-05 4.28E-08 OKAY
Metals - Selenium 4.50E-05 1.30E-02 Okay 2.53E-08 OKAY
Metals - Zinc 2.94E-03 6.67E-01 Okay 1.65E-06 OKAY

Fluoride 6.22E-03 1.67E-01 Okay 3.50E-06 OKAY

TOTAL HAPS 1.08E-02 lb/hr
1.08E-01 lb/ton

FEECO Emission Test Data 



Potential to Emit Kiln Loading/Unloading
Lab Scale Thermal Beneficiation

Parameter Value Units Source/Basis
Emission Unit(s) ID 

Potential Production Data
Production Factor  = 20.1 ton/yr  = 23 (lb/2-hr)/ 2000 (lb/ton) x 8760 hr/yr x 0.40

1 load & 1 unload

Emission Data & Factors
PM Emission Factor  = 1.21E-04 lb/ton AP-42 13.2.4-4 (11/06)

PM10 Emission Factor  = 5.71E-05 lb/ton AP-42 13.2.4-4 (11/06)
PM2.5 Emission Factor  = 8.64E-06 lb/ton AP-42 13.2.4-4 (11/06)

Annual Emissions Calculations
PM Potential to Emit  = 2.43E-06 TPY  = 2 x PF x EF / 2000 lb/ton Factor of 2 supplied to cover load & unload 

PM10 Potential to Emit  = 1.15E-06 TPY  = 2 x PF x EF / 2000 lb/ton transitions
PM2.5 Potential to Emit  = 1.74E-07 TPY  = 2 x PF x EF / 2000 lb/ton

PM PM10 PM2.5

2.43E-06 1.15E-06 1.74E-07

Kiln Loading/Unloading

Summary of Results
Potential To Emit (Tons/Year)



Project Design Emissions Kiln Loading/Unloading
Lab Scale Thermal Beneficiation

Parameter Value Units Source/Basis
Emission Unit(s) ID 

Potential Production Data
Production Factor  = 2.8 ton/yr  = (23 lb/2-hr) x 1200 (hr/yr) / 2000 (lb/ton) x 0.40

1 load & 1 unload

Emission Data & Factors
PM Emission Factor  = 1.21E-04 lb/ton AP-42 13.2.4-4 (11/06)

PM10 Emission Factor  = 5.71E-05 lb/ton AP-42 13.2.4-4 (11/06)
PM2.5 Emission Factor  = 8.64E-06 lb/ton AP-42 13.2.4-4 (11/06)

Annual Emissions Calculations
PM Potential to Emit  = 3.33E-07 TPY  = 2 x PF x EF / 2000 lb/ton Factor of 2 supplied to cover load & unload 

PM10 Potential to Emit  = 1.58E-07 TPY  = 2 x PF x EF / 2000 lb/ton transitions
PM2.5 Potential to Emit  = 2.39E-08 TPY  = 2 x PF x EF / 2000 lb/ton

PM PM10 PM2.5

3.33E-07 1.58E-07 2.39E-08

Kiln Loading/Unloading

Summary of Results
Potential To Emit (Tons/Year)



Potential to Emit Calciner
Lab Scale Thermal Beneficiation

Parameter Value Units Source/Basis
Emission Unit(s) ID 

Potential Production Data
Production Factor  = 20.1                     ton/yr  = 23 (lb/2-hr)/ 2000 (lb/ton) x 8760 hr/yr x 0.40 To get adequate air flow and mixing only 40% of

kiln is utilized
Emission Data & Factors

PM Emission Factor  = 299                      lb/ton FEECO Test Report Includes emissions associated with combustion source which is not part of this project
PM10 Emission Factor  = 24.28                  lb/ton FEECO Test Report - interpolated
PM2.5 Emission Factor  = 11.12                  lb/ton FEECO Test Report - interpolated

NOX Emission Factor  = 1.39                     lb/ton FEECO Test Report
VOC Emission Factor  = 0.07                     lb/ton FEECO Test Report

SOX Emission Factor  = 8.02                     lb/ton FEECO Test Report
CO Emission Factor  = 0.41                     lb/ton FEECO Test Report
CO2 Emission Factor  = 1,226                  lb/ton FEECO Test Report

F- Emission Factor  = 1.08                     lb/ton FEECO Test Report
Pb Emission Factor  = 1.27E-03 lb/ton FEECO Test Report

HAP Emission Factor  = 1.08E-01 lb/ton FEECO Test Report (Sum of HAPs)  = Σ organic HAPs + Σ other HAPS

Annual Emissions Calculations
PM  Potential to Emit  = 3.01                     TPY  = PFxEF/2000 lb/ton

PM10  Potential to Emit  = 0.24                     TPY  = PFxEF/2000 lb/ton
PM2.5  Potential to Emit  = 0.11                     TPY  = PFxEF/2000 lb/ton

NOX  Potential to Emit  = 0.01                     TPY  = PFxEF/2000 lb/ton
VOC  Potential to Emit  = 6.69E-04 TPY  = PFxEF/2000 lb/ton
SOX  Potential to Emit  = 8.08E-02 TPY  = PFxEF/2000 lb/ton
CO  Potential to Emit  = 4.10E-03 TPY  = PFxEF/2000 lb/ton
CO2 Potential to Emit  = 12.35                  TPY  = PFxEF/2000 lb/ton

F-  Potential to Emit  = 0.01                     TPY  = PFxEF/2000 lb/ton
Pb Potential to Emit  = 1.28E-05 TPY  = PFxEF/2000 lb/ton

HAP Potential to Emit  = 1.09E-03 TPY  = PFxEF/2000 lb/ton
Summary of Results

PM PM10 PM2.5 NOX VOC SOX CO CO2 F- Pb HAP
3.01                     0.24            0.11               0.01          6.69E-04 0.08 4.10E-03 12.35                  0.01          1.28E-05 1.09E-03

Calciner Potential to Emit

Potential to Emit (Tons per Year)



Project Design Emission Kiln
Lab Scale Thermal Beneficiation

Parameter Value Units Source/Basis
Emission Unit(s) ID 

Potential Production Data
Production Factor  = 2.8                       ton/yr  = (23 lb/2-hr) x 1200 (hr/yr) / 2000 (lb/ton) x 0.40 To get adequate air flow and mixing only 40% of

kiln is utilized
Emission Data & Factors

PM Emission Factor  = 299                      lb/ton FEECO Test Report Includes some emissions associated with combustion source
PM10 Emission Factor  = 24.28                  lb/ton FEECO Test Report - interpolated
PM2.5 Emission Factor  = 11.12                  lb/ton FEECO Test Report - interpolated

NOX Emission Factor  = 1.39                    lb/ton FEECO Test Report
VOC Emission Factor  = 0.07                    lb/ton FEECO Test Report

SOX Emission Factor  = 8.02                    lb/ton FEECO Test Report
CO Emission Factor  = 0.41                    lb/ton FEECO Test Report
CO2 Emission Factor  = 1,226.00             lb/ton FEECO Test Report

F- Emission Factor  = 1.08                    lb/ton FEECO Test Report
Pb Emission Factor  = 1.27E-03 lb/ton FEECO Test Report

HAP Emission Factor  = 2.51E-04 lb/ton FEECO Test Report (Sum of HAPcontrolled + Sum of HAPuncontrolled)
Annual Emissions Calculations

PM  Controlled Emissions  = 4.12E-05 TPY  = CE xPFxEF/2000 lb/ton Assume filter  efficency 99.99 Manufacturer PM & PM10

PM10  Controlled Emissions  = 3.35E-06 TPY  = CE xPFxEF/2000 lb/ton
PM2.5  Controlled Emissions  = 1.54E-04 TPY  = CE xPFxEF/2000 lb/ton Lowest from EPA-452/F-03-026

NOX  Controlled Emissions  = 1.92E-03 TPY  = PFxEF/2000 lb/ton
VOC  Controlled Emissions  = 9.17E-05 TPY  = PFxEF/2000 lb/ton
SOX  Controlled Emissions  = 1.11E-02 TPY  = PFxEF/2000 lb/ton
CO  Controlled Emissions  = 5.61E-04 TPY  = PFxEF/2000 lb/ton
CO2 Controlled Emissions  = 1.69                    TPY  = PFxEF/2000 lb/ton No control for CO2

F-  Controlled Emissions  = 1.49E-03 TPY  = PFxEF/2000 lb/ton
Pb Controlled Emissions  = 1.75E-06 TPY  = PFxEF/2000 lb/ton

HAP Controlled Emissions  = 3.46E-07 TPY  = PFxEF/2000 lb/ton Control taken above
Summary of Results

PM PM10 PM2.5 NOX VOC SOX CO CO2 F- Pb HAP
4.12E-05 3.35E-06 1.54E-04 1.92E-03 9.17E-05 1.11E-02 5.61E-04 1.69E+00 1.49E-03 1.75E-06 3.46E-07

Calciner Controlled Emissions

Controlled Emissions (Tons per Year)



Wisconsin Emissions Test
Lab Scale Thermal Beneficiation

Test Test Average Average Average
Parameter Location Concentration Emission Rate 

Uncontrolled 
(lb/hr)

Emission Rate 
Uncontrolled  

(lb/ton)
201.6667 lb/hr

0.100833 ton/hr
Particulate Matter Kiln Duct 11.93 gr/dscf 30.12 298.71 lb x hr  = lb

hr tons ton
Silica (quartz) Kiln Duct 0.53 % (1) 0.16 1.59

Metals - Antimony Kiln Duct 0.0414 mg/m3 4.46E-05 4.42E-04
Metals - Arsenic Kiln Duct 0.778 mg/m3 8.37E-04 8.30E-03
Metals - Beryllium Kiln Duct 0.0438 mg/m3 4.72E-05 4.68E-04
Metals - Cadmium Kiln Duct 14.03 mg/m3 1.51E-02 1.50E-01
Metals - Chromium Kiln Duct 8.815 mg/m3 9.49E-03 9.41E-02
Metals - Cobalt Kiln Duct 0.0668 mg/m3 7.20E-05 7.14E-04
Metals - Lead Kiln Duct 0.119 mg/m3 1.28E-04 1.27E-03
Metals - Manganese Kiln Duct 1.684 mg/m3 1.81E-03 1.80E-02
Metals - Mercury Kiln Duct 0.01887 mg/m3 2.03E-05 2.02E-04
Metals - Nickel Kiln Duct 1.241 mg/m3 1.34E-03 1.32E-02
Metals - Selenium Kiln Duct 0.733 mg/m3 7.89E-04 7.82E-03
Metals - Zinc Kiln Duct 47.898 mg/m3 5.16E-02 5.11E-01

Carbon Monoxide Kiln Duct 33 ppm 0.041 0.41
Sulfur Dioxide Kiln Duct 282 ppm 0.809 8.02
Nitrogen Oxides Kiln Duct 66 ppm 0.14 1.39
Total VOCs Kiln Duct 3.4 ppm (2) 0.0067 0.07
Fluoride Kiln Duct 101 mg/m3 0.109 1.08
Phosphate Kiln Duct 0.87 mg/m3 0.00093 0.01

FEECO Emission Test Data 

Average Feed During Test
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