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1. INTRODUCTION 

Bridgeton	Landfill	LLC.	(Bridgeton	Landfill)	owns	and	operates	a	solid	waste	facility	located	at	13570	Saint	
Charles	Rock	Road	in	Bridgeton,	Missouri.		The	landfill	is	inactive	and	no	longer	accepts	solid	waste.			
	
Current	operations	at	the	inactive	landfill	facility	are	focused	on	controlling	odors	and	managing	landfill	gas	and	
liquids	from	the	landfill.		Concerning	these	operations,	Bridgeton	Landfill	has	conducted	a	control	strategy	and	
evaluation	analysis	of	odor	resulting	in	the	Sulfur	Removal	Technology	Evaluation,	Stage	2	which	was	submitted	
to	the	Missouri	Department	of	Natural	Resources	(MDNR)	on	January	23,	2015.		In	response,	Kendall	Hale	of	the	
MDNR,	sent	a	letter	to	Mr.	James	Getting,	Bridgeton	Landfill,	dated	February	11,	2015	describing	the	steps	and	
actions	to	take	in	order	to	satisfy	the	agency	requirements	for	permit	preparation	and	demonstrated	compliance	
with	the	National	Ambient	Air	Quality	Standards	(NAAQS)	for	SO2.		
	
To	this	end,	Bridgeton	Landfill	is	submitting	this	modeling	protocol	to	perform	dispersion	modeling	of	Sulfur	
Dioxide	(SO2)	for	emissions	associated	with	sources	at	the	landfill.		The	objective	is	to	perform	SO2	modeling	to	
demonstrate	compliance	with	the	USEPA	NAAQS	for	SO2	at	all	locations	around	the	facility.	
	
Bridgeton	Landfill	is	submitting	this	air	quality	modeling	protocol	to	the	MDNR	as	a	written	description	of	the	
proposed	modeling	procedures,	model	selection	and	applicability,	and	data	resources	in	order	to	properly	
determine	Bridgeton	Landfill’s	compliance	with	the	NAAQS.		All	modeling	will	be	conducted	in	accordance	with	
this	protocol	once	it	is	approved	by	the	MDNR.		The	modeling	focuses	on	SO2	emissions	from	the	four	onsite	
flares	which	serve	to	destroy	captured	landfill	gases	from	the	overall	gas	extraction	system	at	the	facility.		Of	
particular	interest	are	the	associated	emissions	of	H2S,	and	other	sulfur	bearing	compounds	as	a	source	of	SO2	
emissions	and	the	related	ambient	air	impact	estimates	in	the	surrounding	communities.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 	
	



	

Bridgeton Landfill | SO2 NAAQS Modeling Protocol (Privileged and Confidential) 
Trinity Consultants 2-1 

2. DESCRIPTION OF FACILITY AND PROJECT 

2.1. DESCRIPTION OF FACILITY 

Bridgeton	Landfill	operates	under	Title	V	permit	OP‐2010‐063	which	was	issued	on	June	23,	2010.		Since	then	a	
renewal	application	has	been	submitted	by	Bridgeton	Landfill	with	project	number	0120‐131‐11‐02	on	
September	15,	2014.		The	facility	is	located	at	13570	St.	Charles	Rock	Road	in	Bridgeton,	Missouri.		Figure	2‐1	
shows	the	general	outline	of	the	facility	with	pertinent	flares	to	be	modeled	and	buildings	shown	in	the	southern	
portion	of	the	landfill.		The	landfill	is	permitted	for	municipal	solid	waste	disposal,	which	it	began	accepting	in	
1979	and	ceased	accepting	in	2005.		The	landfill	utilizes	a	gas	collection	control	system	to	comply	with	New	
Source	Performance	Standards	(NSPS)	Subpart	WWW.	

2.2. POLLUTANTS EVALUATED 

The	modeling	analysis	will	address	the	impacts	of	SO2	emissions	from	the	four	flares	and	the	regenerative	
thermal	oxidizers	(RTOs)	in	order	to	ascertain	that	the	Bridgeton	Landfill	is	in	compliance	with	the	NAAQS	for	
sulfur	dioxide	(SO2).		All	modeled	concentrations	will	be	presented	with	respect	to	the	NAAQS	standard	which	is	
75	ppb	or	if	represented	in	terms	of	micrograms	per	cubic	meter	(g/m3)	on	a	1‐hr	average	is	approximately	
196.5.			

2.3. GENERAL MODELING APPROACH 

The	air	dispersion	modeling	analysis	to	be	used	for	this	project	will	be	conducted	in	a	manner	that	conforms	to	
the	applicable	guidance	and	requirements	of	the	dispersion	modeling	as	given	below:	
	

 USEPA:	Guideline	on	Air	Quality	Models	(Guideline)1.	
 MDNR	general	permit	modeling	guidance2	

	
This	air	dispersion	modeling	protocol	is	being	submitted	for	review	and	approval	by	the	MDNR	prior	to	
performing	the	air	quality	dispersion	modeling	analysis.			 	

																																								 																							
1	Code	of	Federal	Regulation,	Title	40	–	Protection	of	Environment,	Part	51,	Appendix	W	–	Guideline	on	Air	Quality	
Models,	Appendix	A.1	–	AMS/EPA	Regulatory	Model	(AERMOD).	
2	http://dnr.mo.gov/env/apcp/permitmodelingguidance.htm	
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Figure	2‐1.			Republic	Services	Bridgeton	Landfill3	

	

						
	

																																																															
3	PDF	with	further	detail	provided	as	Attachment	A	
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3. AIR QUALITY DISPERSION MODELING 

Bridgeton	Landfill	has	prepared	this	modeling	protocol	to	describe	the	modeling	methodologies	and	data	
resources	that	will	be	used	to	conduct	this	modeling	analysis.	

3.1. DISPERSION MODEL SELECTION 

Dispersion	models	predict	the	downwind	constituent	concentration	by	simulating	the	evolution	of	the	
constituent	plume	over	time	and	space	given	data	inputs.		These	data	inputs	include	the	quantity	of	emissions	
and	the	initial	conditions	of	the	stack	exhaust	to	the	atmosphere.		According	to	the	Guideline,	the	extent	to	which	
a	specific	air	quality	model	is	suitable	for	the	evaluation	of	source	impact	depends	on:	

 The	meteorological	and	topographical	complexities	of	the	area	
 The	level	of	detail	and	accuracy	needed	in	the	analysis	
 The	technical	competence	of	those	undertaking	such	simulation	modeling	
 The	resources	available	
 The	accuracy	of	the	database	(i.e.,	emissions	inventory,	meteorological,	and	air	quality	data)	

	
Taking	these	factors	into	consideration	and	per	the	Guideline	document,	Bridgeton	Landfill	proposes	to	conduct	
dispersion	modeling	using	the	American	Meteorological	Society/Environmental	Protection	Agency	Regulatory	
Model,	AERMOD	(Version	14134)	to	determine	the	areas	of	highest	concentration	of	SO2.		AERMOD	is	the	default	
model	for	evaluating	impacts	attributable	to	industrial	facilities	in	the	near‐field	(i.e.,	source	receptor	distances	
of	less	than	50	km),	and	is	the	recommended	model	in	the	Guideline.		AERMOD	is	also	a	refined	dispersion	model	
that	is	widely	used	and	accepted	in	the	air	quality	community	for	various	non‐traditional	and	non‐regulatory	
modeling	applications.	
	
AERMOD	is	a	refined,	steady‐state,	multiple	source,	Gaussian	dispersion	model	that	was	promulgated	in	
December	2005	as	the	preferred	model	in	this	type	of	air	quality	analysis.		Incorporated	into	the	AERMOD	Model	
is	the	Plume	Rise	Modeling	Enhancements	(PRIME)	algorithms,	which	allow	the	direction‐specific	building	
downwash	dimensions	determined	by	the	Building	Profile	Input	Program,	PRIME	version	(BPIP	PRIME)	
(Version	04274)4	to	be	used	in	AERMOD.		All	buildings	and	structures	that	could	potentially	result	in	plume	
downwash	of	effluent	from	a	stack	or	vent	or	flare	are	incorporated	into	the	modeling	analysis.		BPIP	PRIME	is	
designed	to	incorporate	the	concepts	and	procedures	expressed	in	the	Good	Engineering	Practice	(GEP)	
Technical	Support	Document,	the	Building	Downwash	Guidance	document,	and	other	related	documents	while	
incorporating	the	PRIME	enhancements	to	improve	prediction	of	ambient	impacts	in	building	cavities	and	wake	
regions5.	
	
The	AERMOD	modeling	system	is	composed	of	three	modular	components:		
	

 AERMAP	‐	The	terrain	preprocessor	
 AERMET	–	The	meteorological	preprocessor	
 AERMOD	–	The	control	module	and	modeling	processor	

																																								 																							
4	Earth	Tech,	Inc.,	Addendum	to	the	ISC3	User’s	Guide,	The	PRIME	Plume	Rise	and	Building	Downwash	Model,	Concord,	
MA.	
5	U.S.	Environmental	Protection	Agency,	Office	of	Air	Quality	Planning	and	Standards,	Guidelines	for	Determination	of	
Good	Engineering	Practice	Stack	Height	(Technical	Support	Document	for	the	Stack	Height	Regulations)	(Revised),	
Research	Triangle	Park,	North	Caroline,	EPA	450/4‐80‐023R,	June	1985.	
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AERMAP	is	the	terrain	preprocessor	that	is	used	to	import	terrain	elevations	for	selected	model	objects	and	
generate	the	receptor	hill	height	scale	data	that	are	used	by	AERMOD	to	drive	advanced	terrain	processing	
algorithms.		National	Elevation	Dataset	(NED)	at	1/3‐arc	second	resolution	will	be	used	to	interpolate	surveyed	
elevations	for	user	specified	receptor	grids	as	well	as	the	critical	hill	heights	as	required	for	terrain	processing	in	
AERMOD.		The	building	and	source	elevations	were	based	on	proprietary	in‐house	data	within	the	Republic	
archives	for	the	Bridgeton	Landfill.	
	
AERMET	generates	surface	file	and	vertical	profile	file	to	pass	meteorological	observations	and	turbulence	
parameters	to	AERMOD.		AERMET	meteorological	data	are	refined	for	a	particular	analysis	based	on	the	choice	
of	micrometeorological	parameters	that	are	linked	to	the	land	use	and	land	cover	(LULC)	around	the	particular	
facility	and/or	meteorological	site.		By	using	the	raw	surface	and	upper	air	station	NWS	observation	data	in	
AERMET,	Bridgeton	Landfill	will	create	a	complete	set	of	model‐ready	meteorological	data	specific	to	this	
project.		The	details	of	AERMET	processing	are	provided	in	Section	3.2	below.	
	
Bridgeton	will	use	BREEZE®‐AERMOD	v7.9.1.45	and	the	BREEZE®‐AERMET	v7.5.0.1	software,	developed	by	
Trinity	Consultants,	to	assist	in	developing	the	model	input	files	for	AERMOD	and	AERMET,	respectively.		These	
software	Graphical	User	Interface	programs	will	incorporate	the	most	recent	versions	of	AERMOD	(14134)	and	
AERMET	(14134),	and	AERMAP	(11103)	to	estimate	SO2	concentrations	from	the	modeled	sources	at	Bridgeton	
Landfill.		Using	the	procedures	outlined	in	the	Guideline	as	a	reference,	the	AERMOD	dispersion	modeling	for	
Bridgeton	Landfill	will	be	performed	using	all	regulatory	default	options.	

3.2. METEOROLOGICAL DATA 

Site‐specific	dispersion	models	require	a	sequential	hourly	record	of	dispersion	meteorology	representative	of	
the	regions	within	which	the	source	is	located.		In	the	absence	of	site‐specific	measurements,	the	Guideline	
suggests	five	years	of	reliable,	quality	assured	and	representative	meteorological	data	to	be	used	in	regulatory	
modeling	analyses.		The	representatives	of	a	particular	observation	site	should	be	evaluated	with	respect	to	four	
factors:		

(1)	The	proximity	of	the	meteorological	monitoring	site	to	the	area	under	construction	
(2)	The	complexity	of	the	terrain	
(3)	The	exposure	of	the	meteorological	monitoring	site	
(4)	The	period	of	time	during	which	data	are	collected	

	
Regulatory	air	quality	modeling	using	the	AERMOD	system	requires	quality‐assured	meteorological	data	that	
includes	hourly	records	of	the	following	observed	or	calculated	parameters:	
	

 Wind	speed	
 Wind	direction	
 Air	temperature	
 Micrometeorological	parameters	(e.g.,	friction	velocity,	Monin‐Obukhov	length)	
 Mechanical	mixing	height	
 Convective	mixing	height	

	
The	first	three	of	these	parameters	are	directly	measured	by	monitoring	equipment	located	at	typical	surface	
observation	stations.		The	friction	velocity,	Monin‐Obukhov	length,	and	mixing	heights	are	derived	from	
characteristic	micrometeorological	parameters	and	from	observed	and	correlated	values	of	cloud	cover,	solar	
insolation,	time	of	day	and	year,	and	latitude	of	the	surface	observations	station.		Surface	observation	stations	
form	a	relatively	dense	network,	are	found	primarily	at	airports	which	are	typically	operated	by	the	National	
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Weather	Service	(NWS).		Data	are	generally	archived	in	an	hourly	format	at	the	National	Data	Climatic	Center	
(NCDC)	in	Asheville,	North	Carolina.		Fewer	upper	air	stations	exist	than	surface	observing	points	because	the	
upper	atmosphere	is	less	susceptible	to	local	effects	caused	by	terrain	or	other	land	influences	and	is	therefore	
less	variable.		The	NWS	operates	virtually	all	available	upper	air	measurement	stations	in	the	United	States.	
	
For	the	Bridgeton	Landfill	modeling	the	nearby	St.	Louis	Lambert	International	Airport	(STL,	WBAN#	13994)	
surface	NWS	observation	station	will	be	used	as	a	representative	station	for	the	modeling	task.		In	accordance	
with	the	Guideline	the	most	recent,	readily	available	five	years	of	meteorological	data	from	the	Lambert	Airport	
station	(i.e.,	2010	to	2014)	will	be	used	in	the	air	quality	modeling	analysis.		During	the	five	year	data	period,	the	
anemometer	height	and	base	elevation	for	the	St.	Louis	Lambert	International	Airport	surface	station	were	
10.06	meters	and	161.85	meters,	respectively	as	confirmed	by	the	NOAA	web	pages6.		Based	on	the	proximity	of	
Bridgeton	Landfill,	the	Lincoln,	Illinois	(SPI,	WBAN#	04833)	upper	air	observation	station	was	selected	to	
provide	the	twice‐daily	upper	air	soundings	to	AERMET.	
	
AERMET,	the	meteorological	preprocessing	program	from	AERMOD,	is	a	3‐stage	system.		The	first	stage	reads	in	
and	performs	quality	assurance/quality	control	(QA/QC)	on	the	raw	NWS	surface	and	upper	air	data	files.		The	
second	stage	synchronizes	the	observation	times	and	merges	the	surface	and	upper	air	files	together.		The	last	
stage	incorporates	user‐specified	micrometeorological	parameters	(albedo,	Bowen	Ratio,	surface	roughness)	
with	the	observational	data	to	compute	the	necessary	variables	for	AERMOD	(e.g.,	friction	velocity,	Monin‐
Obukhov	length,	etc.).		Meteorological	input	files	for	this	modeling	analysis	will	be	created	by	Bridgeton	Landfill	
using	the	current	version	of	AERMET	(Version	14134)	following	the	procedures	described	below.			
	
The	raw	NWS	surface	data	files	and	the	raw	upper	air	data	will	be	reviewed	and	subject	to	QA/QC	prior	to	
processing	in	Stage	1	of	AERMET.		Once	the	surface	and	upper	air	data	QA/QC	and	processing	is	completed,	
Stage	2	of	AERMET	combined	this	data	into	a	single	file	and	incorporates	the	hourly	average	wind	speeds	and	
directions	calculated	in	AERMINUTE.		Since,	the	upper	air	data	are	based	on	GMT,	the	observation	times	must	be	
synchronized	as	well.		Once	the	merge	files	are	created,	they	will	be	combined	with	land	use‐specific	surface	
characteristics	(albedo,	Bowen	Ratio,	surface	roughness)	in	Stage	3	in	order	to	create	the	AERMOD	ready	
dataset.		AERMET	accepts	surface	characteristics	as	annual,	seasonal,	or	monthly	averages,	over	the	number	of	
user‐specified	horizontal	sectors	based	on	wind	direction,	ranging	from	1	to	12.		When	applying	the	AERMET	
meteorological	processor	to	process	meteorological	data	for	the	AERMOD	model,	the	user	must	determine	
appropriate	values	for	three	surface	characteristics:	surface	roughness	length	{zo},	albedo	{r},	and	Bowen	ratio	
{Bo}.		The	AERSURFACE	tool	has	been	developed	to	aid	users	in	obtaining	realistic	and	reproducible	surface	
characteristic	values,	including	albedo,	Bowen	ratio,	and	surface	roughness	length,	for	input	to	AERMET.	The	
tool	uses	publicly	available	national	land	cover	datasets	and	look‐up	tables	of	surface	characteristics	that	vary	
by	land	cover	type	and	season.	
	
In	the	past	several	years	the	USEPA	has	released	AERMINUTE,	a	program	capable	of	compiling	hourly	average	
wind	speeds	and	wind	directions	using	1‐minute	wind	data	collected	at	Automated	Surface	Observation	Stations	
(ASOS)7.		The	use	of	1‐minute	wind	data	has	been	shown	to	reduce	the	number	of	calms	and	variable	wind	
conditions	ultimately	processed	in	the	final	AERMOD	computations.		Bridgeton	Landfill	obtained	five	years	of	1‐
minute	wind	data	for	the	STL	surface	station	and	compiled	hourly	averages	using	AERMINUTE	(Version	14337)	
for	incorporation	into	Stage	2	processing	of	AERMET.	
	
The	Stage	3	processor	combines	the	observational	data	with	the	surface	characteristics	to	calculate	the	
micrometeorological	input	parameters	required	by	the	AERMOD	model.		These	parameters	are	output	in	the	
																																								 																							
6	https://gis.ncdc.noaa.gov/map/viewer/#app=cdo&cfg=cdo&theme=hourly&layers=1,	
http://www.nws.noaa.gov/ops2/Surface/asosimplementation.htm	
7	AERMINUTE	program	is	also	compatible	with	the	current	version	of	AERMET	(Version	14134).	
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.SFC	and	.PFL	files	that	compose	an	AERMOD	ready	dataset.		The	surface	characteristics	will	be	input	directly	in	
Stage	3	of	AERMET	with	no	manipulations.	

3.3. COORDINATE SYSTEM 

The	location	of	emission	sources,	structures,	and	receptors	will	be	represented	in	the	Universal	Transverse	
Mercator	(UTM)	coordinate	system.		The	UTM	grid	divides	the	world	into	coordinates	that	are	measured	in	
north	meters	(measured	from	the	equator)	and	east	meters	(measured	from	the	central	meridian	of	a	particular	
zone,	which	is	set	at	500	kilometers	[km]).		The	datum	for	this	modeling	analysis	is	based	on	North	American	
Datum	1983	(NAD83).		Bridgeton	Landfill	is	approximately	centered	at	UTM,	Zone	16,	coordinates	722,044.1	m	
East	and	4,294,058.7	m	north	using	NAD83.		UTM	coordinates	for	this	analysis	all	reside	within	UTM	zone	16.		
Bridgeton	Landfill	will	use	to‐scale	plots	and	site	plans	for	the	facility	projected	in	UTM	NAD83	Zone	16	to	
digitize	all	model	objects.	

3.4. TREATMENT OF TERRAIN 

Terrain	will	be	included	in	the	dispersion	modeling	to	account	for	the	differences	between	source	base	elevation	
and	receptor	elevations.		The	relations	between	the	terrain	feature	and	its	associated	receptors	and	each	source	
depends	on	the	individual	source’s	effective	plume	height	(physical	height	plume	rise)	and	base	elevation.		
AERMOD	is	capable	of	estimating	impacts	in	both	simple	(less	than	stack	height)	and	complex	terrain	(above	
stack	height).		Source	elevations	for	receptors	and	base	elevations	for	all	inventory	sources	required	by	
AERMOD	will	be	determined	using	the	AERMAP	terrain	preprocessor	(version	11103),	if	necessary.		Source	
elevations	for	all	sources	within	Bridgeton	Landfill’s	boundary	will	be	determined	using	to‐scale	plot	plans	that	
include	site	specific	elevation	data.		Terrain	elevations	from	the	USGS	1/3	arc‐second	NED	data	will	be	used	for	
the	AERMAP	processing	of	receptors	and	inventory	sources.	
	
AERMAP	will	also	calculate	the	hill	height	scale	which	is	required	for	each	receptor	to	allow	AERMOD’s	terrain	
algorithm	to	property	determine	the	impact	of	each	source	at	each	receptor.		AERMOD	computes	the	impact	at	a	
receptor	as	a	weighted	interpolation	between	horizontal	(plume	goes	around	a	terrain	feature)	and	terrain‐
following	states	(plume	goes	over	a	terrain	feature)	using	a	critical	dividing	streamline	approach.		This	scheme	
assumes	that	part	of	the	plume	mass	will	have	enough	energy	to	ascend	and	traverse	over	a	terrain	feature	and	
the	remainder	will	impinge	and	traverse	around	a	terrain	feature	under	certain	meteorological	conditions.		The	
hill	height	scale	is	computed	by	the	AERMAP	terrain	pre‐processor	for	each	receptor	as	a	measure	of	the	one	
terrain	feature	in	the	modeling	domain	that	would	have	the	greatest	effect	on	plume	behavior	at	that	receptor.		
The	hill	height	scale	does	not	represent	the	critical	dividing	streamline	height	itself,	but	supplies	the	
computational	algorithms	with	an	indication	of	the	relative	relief	within	the	modeling	domain	for	the	
determination	of	the	critical	dividing	streamline	height	for	each	hour	of	meteorological	data.	

3.5. RECEPTOR GRIDS8 

In	the	air	dispersion	modeling	analysis,	ground	level	concentration	will	be	calculated	with	four	Cartesian	
receptor	grids.		These	grids,	along	with	fence‐line	receptors,	cover	an	11km	radius	measured	from	the	center	of	
the	facility.		Missouri	guidance	stipulates	the	full	receptor	grid	should	extend	at	least	10	km	from	every	point	in	
the	property	boundary;	the	furthest	point	of	the	property	boundary	from	the	center	of	the	facility	is	
approximately	1	km	from	the	center‐point,	hence	the	11	km	radius	grid.		The	receptor	grids	proposed	for	this	
modeling	analysis	include:	
	

																																								 																							
8	All	grids	designed	in	accordance	with	Missouri	DNR	Receptor	Grids,	Terrain,	and	Locational	Data	modeling	guidance	
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 Fence	Line	Receptors:		Fence	line	receptors	will	be	arranged	along	Bridgeton	Landfill’s	fence	line	boundary	
at	50m	intervals.	

 100‐meter	Cartesian	Grid:		A	fine	grid	will	be	arranged	around	the	facility	at	a	100‐meter	spaced	receptors	
extending	1	km	from	the	property	boundary.	

 250‐meter	Cartesian	Grid:		A	medium	grid	will	be	arranged	around	the	facility	at	a	250‐meter	spacing	
extending	2.5	km	from	the	property	boundary,	exclusive	of	the	receptors	in	the	fine	grid.	

 500‐meter	Cartesian	Grid:		A	coarse	grid	will	be	arranged	around	the	facility	at	a	500‐meter	spacing	
extending	in	a	5	km	radius	from	the	property	boundary,	exclusive	of	receptors	in	the	medium	grid.	

 1000‐meter	Cartesian	Grid:	An	extra	coarse	grid	will	be	arranged	around	the	facility	at	a	1000‐meter	
spacing	extending	in	a	10	km	radius	from	the	property	boundary,	exclusive	of	receptors	in	the	coarse	grid.	

	
For	modeled	concentrations	greater	than	half	the	NAAQS	standard	outside	the	100m	grid	described	above,	a	
nested	100m	receptor	grid	will	be	placed	on	that	receptor	extending	one	half	km	in	the	four	cardinal	directions	
(1	km	square).		Please	note	that	no	receptor	will	be	placed	within	the	property	that	is	restricted	to	the	public	
(i.e.,	fence	line	and	buildings)	and	Bridgeton	Landfill	will	ensure	fencing	is	in	place	surrounding	the	modeled	
property	boundary	to	restrict	access.	

3.6. BUILDING DOWNWASH 

The	Guideline	requires	the	evaluation	of	the	potential	for	physical	structures	to	affect	the	dispersion	of	emissions	
from	stack	sources.		The	exhaust	from	stacks	that	are	located	within	specified	distances	of	buildings	may	be	
subject	to	“aerodynamic	building	downwash”	under	certain	meteorological	conditions.		This	determination	is	
made	by	comparing	actual	stack	height	to	the	GEP	stack	height.		The	modeled	emission	units	and	associated	
stacks	and	vents	at	Bridgeton	Landfill	will	be	evaluated	in	terms	of	their	proximity	to	nearby	structures.		The	
locations	and	dimensions	of	the	buildings	that	are	used	in	the	modeling	analysis	will	be	provided	in	the	
modeling	report.		
	
All	Bridgeton	Landfill	stacks	will	be	assumed	to	be	subject	to	the	effects	of	downwash	if	the	release	height	is	less	
than	the	minimum	GEP	stack	height,	which	is	defined	by	the	following	formula:	
	

HGEP	=	H	+	1.5L	

where,	
HGEP	 =	 EPA	formula	height,	

H	 =	 structure	height,	and	
L	 =	 lesser	dimension	of	the	structure	(height	or	maximum	projected	width).	
	
This	equation	is	limited	to	stacks	located	within	5L	of	a	structure.		Stacks	located	at	a	distance	greater	than	5L	
are	not	subject	to	wake	effects	of	the	structure.	
	
Direction‐specific	equivalent	building	dimensions	used	as	input	to	the	AERMOD	model	to	simulate	impacts	of	
downwash	are	calculated	using	the	BREEZE®‐AERMOD	v7.9.1.45	software	developed	by	Trinity.		This	software	
incorporates	the	algorithms	of	the	USEPA	–	sanctioned	Building	Profile	Input	Program	(BPIP‐PRIME).		Using	the	
building	coordinates	and	dimensions,	a	GEP	analysis	of	all	stacks	in	relation	to	each	building	for	each	of	the	36	
wind	directions	will	be	performed	to	evaluate	which	building	height	and	dimension	have	the	greatest	influence	
in	terms	of	building	downwash	(enhanced	dispersion)	on	the	dispersion	of	each	emission	source.		The	complete	
results	of	the	GEP	analysis	and	building	downwash	input	and	output	files	will	be	provided	in	the	final	modeling	
report	as	part	of	the	electronic	modeling	files.	
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3.7. BACKGROUND CONCENTRATIONS 

The	background	concentration	of	SO2	that	is	proposed	to	be	used	in	the	air	dispersion	analysis	of	the	Bridgeton	
Landfill	flares	is	the	design	value	of	the	monitor	closest	to	and	most	representative	of	the	regional	SO2	
concentrations	near	the	Bridgeton	Landfill,	specifically	the	“Margaretta”	monitor	located	at	4520	Margaretta,	St.	
Louis,	MO	63115.		The	2014	design	value	(99th	percentile)	of	this	monitor	is	22	ppb	of	SO2.		Bridgeton	Landfill	
proposes	to	use	this	monitor	with	2014	data	because	it	is	likely	this	background	concentration	is	the	best	
spatial‐temporal	representation	of	conditions	in	the	proximity	of	the	Bridgeton	Landfill.		The	basis	for	this	
decision	is	supported	by	the	Missouri	DNR’s	Background	Concentrations	guidance	for	air	dispersion	modeling9.		
The	design	value	of	this	monitor	was	obtained	from	the	EPA	Air	Data	page.10		This	“urban”	type	monitor	should	
be	a	conservative	estimate	of	natural	background	in	the	region	as	well	as	cumulative	for	regional	industrial	
sources	and	other	area	wide	anthropogenic	emissions.	
	

3.8. FLARE MODELING REPRESENTATION 

As	noted	in	the	Bridgeton	Landfill’s	response	to	the	MDNR’s	February	11th	and	March	25th	letters,	provided	to	
MDNR	April	20th,	Bridgeton	Landfill	is	in	the	process	of	developing	flare	emission	rates	for	the	purposes	of	air	
dispersion	modeling.		These	emission	rates	will	be	calculated	using	average	volumetric	concentration	
measurements	for	each	of	the	constituent	sulfur	species,	an	assumed	98%	complete	combustion	factor	for	all	of	
the	sulfur	species,	and	an	average	landfill	gas	flow	rate	in	units	of	standard	cubic	feet	per	minute	(scfm).	
	
The	effective	stack	heights,	stack	diameters,	stack	exit	velocities	and	stack	exit	temperatures	will	all	be	provided	
based	on	the	guidance	of	the	MDNR	for	air	dispersion	modeling	of	flares11.		In	particular,	stack	gas	exit	velocities	
and	stack	gas	exit	temperatures	will	be	20	meters	per	second	and	1273	degrees	K	for	all	of	the	flares.		Effective	
stack	heights	and	effective	stack	diameters	will	be	calculated	as	a	function	of	total	potential	gross	heat	release	
and	net	heat	available	for	plume	rise,	respectively.		By	default,	net	heat	available	for	plume	rise	is	typically	
calculated	as	45%	of	total	potential	gross	heat	release,	which	operates	under	the	assumption	that	the	flare	
experiences	a	radiative	heat	loss	factor	of	55%,	leaving	only	45%	of	heat	available	for	plume	rise.		Due	to	the	
unique	composition	of	Landfill	gas	collected	by	the	Bridgeton	GCCS,	appropriate	site	specific	radiative	heat	loss	
factor	will	be	evaluated	by	the	flare	Manufacturer,	John	Zink	Hamworthy,	and	applied	to	the	model	if	applicable.

																																								 																							
9	http://dnr.mo.gov/env/apcp/docs/backgroundconcentrations110512.pdf	
10	http://www.epa.gov/airdata/ad_rep_mon.html	
11	http://dnr.mo.gov/env/apcp/docs/pointsources.pdf	
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4. POSTPROCESSING, MODELING RESULTS AND FILES 

Modeling	for	1‐hour	averaging	periods	for	SO2	will	be	presented	in	the	modeling	report	in	a	tabular	format.		
Project	impacts	will	be	compared	to	the	SO2	1‐hr	averaging	period	NAAQS	in	the	form	of	a	direct	comparison	
between	the	two	in	units	of	μg/m3.		Coordinates	for	each	of	the	highest	impacts	will	be	provided.		Plots	showing	
the	locations	of	highest	impacts	can	also	be	provided	upon	request.	

The	air	dispersion	modeling	analysis	input	and	output	data	files,	as	well	as	the	meteorological	data	and	
downwash	files	used,	will	be	provided	to	the	MDNR	in	electronic	form.		Hard	copies	of	additional	modeling	
output	files	(e.g.,	building	downwash)	will	be	submitted	upon	request	of	the	MDNR.	

If	initial	modeling	results	show	non‐compliance	with	the	NAAQS,	Bridgeton	Landfill	will	at	that	time	redefine	
some	of	the	more	conservative	assumptions	originally	used	to	better	represent	actual	operating	conditions.	
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ATTACHMENT A: BRIDGETON LANDFILL SITE MAP 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	




