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Why Model?

* Identify impacts = AIR QUALITY DIVISION DEPARTVENT OF
DEsi POLICY AND PROCEDURE | ENVIRONVENTAL QUALITY

fro I I | t h e Subject: Dispersion Modeling Guidance for
Original Effective Date: Federally Regulated Pollutants Category:

CO n St r u Ct i O n O r March 3, 2015 O Internal/Administrative

Program Name: Air Permits to Install

4 External/Non-Interpretive

1F1 1 Revised Date: NA
m O d Ifl Cat I O n Of suisedbate Number: AQD-22 Page 1 of 17 [ External/Interpretive
efe, o Reformatted Date; NA
facilities that are
S e e kl n g a p e r‘ m |t to A Department of Environmental Quality (DEQ) Policy and Procedure cannot establish regulatory

requirements for parties outside of the DEQ. This document provides direction to the DEQ staff
regarding the implementation of rules and laws administered by the DEQ. It is merely

| n St a I | / O p e ra te a | r explanatory; does not affect the rights of, or procedures and practices available to, the public;

and does not have the force and effect of law.

emission sources. NTRODUCTION.

Py AQD PO | i C a n d This policy and procedure discusses the federal and state statutory and regulation-based
y requirements to assure compliance with the National Ambient Air Quality Standards (NAAQS)
and the Prevention of Significant Deterioration (PSD) increments during the review and
P roce d ure AQD- 2 2 evaluation of Permit to Install (PT1) applications. As part of the PTI application approval process,
a determination that the project will not interfere with the NAAQS and the PSD increment must
be made. This is true for both major sources and minor sources.
(March 3, 2015)

Major sources and major modifications at existing major sources in attainment areas are subject
to PSD and are required to demonstrate that the project will not cause a violation of the NAAQS
or PSD increment. This demonstration is done through dispersion modeling.
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When to Model?

 You are a major OR minor source

e Emissions submitted do not demonstrate
protection of Air Quality standards

e Examples:
— Poor dispersion
— Close proximity to sensitive groups
— Potential existing problems in the area
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What is modeling and
how is it done?
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Mission: Determine Impacts from
Emissions
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Measuring Impacts:

Pre- Permlt/Constructlon
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Coverage
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Coverage
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Can AQ Models Help With These
Problems?
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Air Quality
Models are
Computer
Simulations of
Pollutants in the
Atmosphere
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Basic Modeling Elements:

Stack Parameters Meteorology

Building Wake Effects Terrain Features
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Stack Parameters

* Emission Rate
e Stack Height
* Temperature "
e Flow Rate |
e Stack Diameter
e Stack Orientation
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Building Wake Effect
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Wind Speed

Wind Direction
Temperature
Precipitation
Upper Air Data
Surface Features
Representativeness
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LANSING IRON MOUNTAIN

Wind Direction
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Terraln Features
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Other
Considerations...

e Ambient Air

* Receptor spacing

* Fugitive Dust

e Secondary Pollutants

e Background
Concentration

e Other Nearby Sources

e Additional Impacts
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“the portion of
the atmosphere,
external to
buildings, to
which the public
has general
access”
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Area Coverage
and Spacing
Sufficient to
|dentify the

Location and
Magnitude of
the Highest
Ambient Impact
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Area Coverage
and Spacing
Sufficient to

|dentify the
Location and
Magnitude of
the Highest
Ambient Impact
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Secondary Pollutants: O,

Formation of Ground-level Ozone

Oxides of Nitrogen (NOx)

-AND- => =>

Strong Spring or Summer Sun
Z0n
(with low RH & light winds) Ozone (03)

Volatile Organic
Compounds (VOCs)
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Ammonia l Solvents
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. Water
Reaction - y
apor
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Sun

Indirect Formation

of Particles
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Total Ambient Impact

Total Impact is Your Proposed Process

Nearby Sources + Background
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Fogging and Icing Odors
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CREATE
AN INPUT
FILE FOR
THE
MODEL
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DESS

Model Predictions Pass:
Permit Process Continues!



MECC 2016

=
DES

Model Predictions Fail:
Then What?!1?1?
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Model Predictions Fail:
Reduced Impact Strategies
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How Accurate are the Models?

Output

|nput > Black Box

Internal behavior of the code is unknown
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DES.
AERMOD: EPA Preferred Model

O Steady state plume dispersion

model for a.lssessment of pollutant m"M'?ER'
_ ('RUM('H!N(

concentrations from a variety of
sources;

O Simulates transport and dispersion
from multiple points, area, and
volume sources;

O Employs hourly sequential
meteorological data to estimate
concentrations for averaging times
ranging from one hour to one year
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AERMOD SOFTWARE
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TAME YOUR DATA
BEE-LINE Lakes Breeze
Software Environmental Software

$1,350 $1,599 $1,495
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