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APTI 423: Air Pollution Dispersion Models – Applications
Table of Contents
This course has been designed for classroom style learning.  Precursor and preparatory materials have also been developed which should be reviewed and completed by participants prior to attending the course.  The course has been designed with 3.5-day and 4-day options. Both options are identical in content through the afternoon session of the second day with slight modifications beginning with the morning session of the third day.  The complete Table of Contents is presented for the 4-day option followed by suggested modifications to days 3 and 4 for the 3.5-day option.
DAY 1: Morning

I. Introductions 
II. Course Objectives/Overview and Schedule
III. AERMOD Fundamentals  

A. Precursor Material Review

1. Energy Balance and Heat Flux

2. Atmospheric Stability

3. Diurnal Variation of the Atmospheric Boundary Layer (ABL)

4. Meteorological Profiles
5. Turbulence

B. Characterizing the ABL

1. Similarity Theory 
2. Surface Friction Velocity (u*)
3. Monin-Obukhov Length (L)
4. Convective Velocity Scale (w*)

5. Meteorological Profiles – Theory Combined with Observations
6. Effective Parameters
C. Turbulence and Dispersion in the ABL
D. Structure of the ABL

1. Mechanical Mixing Height

2. Convective Mixing Height

3. Surface Layer

4. Stable boundary Layer (SBL)

5. Convective Boundary Layer (CBL)
6. Transition between SBL and CBL
E. Terrain Influences
F. Building Influences/Downwash
G. Dispersion in AERMOD
H. Plumes in AERMOD
IV. Introduction to Hands-on Activities

A. Overview

1. Folder Structure

2. Input Files

B. The Scenario - Martins Creek
DAY 1: Afternoon
V. AERMET – Part I

A. Data Requirements
1. Minimum Meteorological Data Requirements
2. Onsite (Site-specific) Meteorological Data

3. Data Representativeness

4. Meteorological Data Substitution
5. Temporal Data Requirements for Regulatory Applications 

(Appendix W, 1-yr, 3-yrs, 5-yrs)
6. Surface Characteristics 

B. Multistage Processing (One Executable)
1. Three Stage Process
2. Control File Structures/Formats - Overview
VI. AERSURFACE

A. Purpose and Regulatory Status
B. Averaging Methods and Land Cover
1. Surface Roughness Length (z0)
2. Bowen Ratio (B)

3. Albedo (α)
C. Data Products and Resources
1. USGS NLCD GeoTIFF (30m Resolution)

2. NLCD 1992/2001/2006

3. Domain(s), z0 vs. B and α
4. Resources

D. Data Considerations/Challenges
1. Importance of Knowing Your Data (Data from Alternate Sources)
2. NLCD 1992 Data Availability and Format Conversion

3. Challenges Associated with NLCD 2001/2006 Category Definitions
4. Use of Canopy and Impervious Data (z0 only, NLCD 2001/2006)

5. Sectors Defined as Airport vs. Non-airport (z0 only)
E. User Options
1. Control File Structure/Format

2. Control Options
3. Output Options
F. Running AERSURFACE
G. Evaluating AERSURFACE Output
VII. Hands-on Activity: AERSURFACE
DAY 2: Morning

VIII. AERMINUTE

A. Why 1-minute ASOS Wind Data Are Needed 
B. Data Products

C. Ice Free Winds (Pre/post-treatment)

D. Data Issues and Quality Assurance

E. Control Options
F. Running AERMINUTE

G. Reviewing AERMINUTE Output Files
IX. Hands-on Activity: AERMINUTE
X. AERMET – Part II

A. Control File, Pathway/Keyword Review

B. Stage 1 Input/Output
1. JOB Pathway

2. UPPERAIR Pathway

3. SURFACE Pathway

4. ONSITE Pathway

C. Stage 2 Options 
1. MERGE Pathway
D. Stage 3 Options
1. METPREP Pathway
E. Special Topics in AERMET Processing

1. UPPERAIR Sounding Selection

2. Threshold Wind Speeds

3. ASOS Wind Truncation

4. Issues Related to File Format Conversions 
5. Running with Site-specific Data Only
F. Running AERMET (Three Processing Stages)

G. Short Look of AERMET Output
XI. Hands-on Activity: AERMET
DAY 2: Afternoon
XII. AERMAP

A. Purpose of AERMAP
1. Source/Receptor Elevations

2. Receptor Height Scales
B. Data Products
1. USGS Digital Elevation Model (DEM) Data
2. National Elevation Dataset (NED) – preferred data
C. Control File Structure/Format

D. Control Options

1. Control Pathway (CO)

2. Source Pathway (SO)

3. Receptor Pathway (RE)

4. Output Pathway (OU)
E. Running AERMAP

F. Examining/Reviewing Output
G. Special Considerations When Using AERMAP
1. Topographic Considerations When Defining the Domain

2. Horizontal Datums, NADA Flags, and NADCON

3. Treatment of Data Gaps and Edge Receptors

4. Coordinate Systems in AERMOD
XIII. Hands-on Activity: AERMAP
XIV. BPIPPRM

A. Building Downwash Refresher
1. Physics of Building Downwash

2. Good Engineering Practice (GEP) Stack Height

3. Structure Influence Zone (SIZ)

4. PRIME Downwash
B. BPIPPRM Input Requirements
1. Definitions

2. Control File Structure

3. Building and Tier Definitions

4. Applicable Source Types and Source Parameters 
C. Running BPIPPRM

D. Reviewing BPIPPRM Output

E. Incorporating BPIPPRM Output into AERMOD Control File
F. Special Topics Related to Building Downwash/BPIPPRM
1. Reassessment of 5L Limit on SIZ (Status?)
2. Combining Buildings/Tiers During Setup

3. Equivalent Building Dimensions
G. Known BPIPPRM Issues
1. “Split” Building

2. Minimum building Gap vs Projected Gap (Combining Buildings)

3. Elongated Narrow Buildings
XV. Hands-on Activity: BPIPPRM
DAY 3: Morning (4-day Option)
XVI. AERMOD Set-up
A. Source Types

B. Data Input
1. Meteorology (SFC, PFL, AERMET Version Check)
2. Emission Source Parameters 

3. Emissions Data

4. Building Data

5. Receptor Data

6. Terrain Elevations (Sources and Receptors)

C. Regulatory and Non-regulatory Options (include DFAULT Option)

D. Control File Format/Structure
1. Control Pathway (CO)

2. Source Pathway (SO)

3. Receptor Pathway (RE)

4. Meteorology Pathway (ME)

5. Output Pathway (OU)

E. Running AERMOD

F. Reviewing AERMOD Output
DAY 3: Afternoon (4-day Option)
XVII. Special Topics for AERMOD

A. Modeling for the NAAQS
1. NO2
2. SO2
3. PM2.5
4. Lead

B. NOx Speciation Methods (ARM, OLM, PVMRM) – Appendix W
1. ARM

2. OLM

3. PVMRM
C. Outputs for NAAQS
1. Outputs for NO2, SO2

2. Outputs for PM2.5

3. Outputs for Lead and Use of LEADPOST
D. Horizontal/Capped Vents
1. EPA Guidance for Regulatory Applications

2. Beta Options
E. Urban Applications

F. Dry/Wet Deposition and Depletion

XVIII. Hands-on Activity: AERMOD

DAY 4: Morning (4-day Option)
XIX. AERSCREEN

A. Regulatory Purpose(s) of Screening Modeling (vs. Refined Modeling)
1. Status of AERSCREEN as preferred screening model
B. AERSCREEN Fundamentals
1. Source Types – Single Source

2. Meteorology Matrix (MAKEMET)

3. Surface Characteristics (AERSURFACE)

4. Building Downwash (BPIPPRM)

5. Terrain (AERMAP)
6. Receptors 
7. Results
C. Prompt-driven Input Requirements
1. Source Inputs

2. Source Chemistry: NOx-to-NO2 Method

3. Building Inputs

4. Meteorological Inputs (Including Surface Characteristics)

5. Terrain Inputs

6. Receptor Inputs

7. Output Files
XX. Hands-on Activity: AERSCREEN
DAY 4: Afternoon (4-day Option)
XXI. Exam
DAY 3: Morning (3.5-day Option)

XXII. AERMOD Set-up 
A. Source Types

B. Data Input Types
1. Meteorology (SFC, PFL, AERMET Version Check)
2. Emission Source Parameters 

3. Emissions Data

4. Building Data

5. Receptor Data

6. Terrain Elevations (Sources and Receptors)

C. Regulatory vs. Non-regulatory Options (include DFAULT Option)

D. Control File Format/Structure
1. Control Pathway (CO)

2. Source Pathway (SO)

3. Receptor Pathway (RE)

4. Meteorology Pathway (ME)

5. Output Pathway (OU)

E. Running AERMOD

F. Reviewing AERMOD Output
DAY 3: Afternoon (3.5-day Option)

XXIII. Hands-on Activity: AERMOD

A. Edit Control File

B. Run AERMOD

C. Review Results
XXIV. AERSCREEN (Abbreviate as needed) 
A. Regulatory Purpose(s) of Screening Modeling (vs. Refined Modeling)
1. Status of AERSCREEN as preferred screening model
B. AERSCREEN Fundamentals
1. Source Types – Single Source

2. Meteorology Matrix (MAKEMET)

3. Building Downwash (BPIPPRM)

4. Terrain (AERMAP)
5. Receptors 
6. Results
C. Prompt-driven Input Requirements
1. Source Inputs

2. NOx-to-NO2 Method

3. Building Inputs

4. Meteorological Inputs (Including Surface Characteristics)

5. Terrain Inputs

6. Receptor Inputs

7. Output File
XXV. Hands-on Activity: AERSCREEN  (Omit if needed – provide example)
DAY 4: Morning (3.5-day Option)
XXVI. Exam
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