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NC Modeling PresentationNC Modeling Presentation

- Generic Permitting / Non-Permitting Programs 
- Program Modeling Requirements
- NC Air Toxics
- NC Air Toxics Modeling Requirements

- Modeling Protocol
- Modeling Protocol Checklist
- Modeling Request D3 Form

- AQAB Dispersion Models

Objectives



Modeling SupportModeling Support

- PSD: Major Source / Criteria Pollutants
- Non-PSD: Minor Source / Criteria 

Pollutants
- NC Air Toxics: NC Toxics Pollutants (TAPs)
- State Implementation Plan (SIP): 

Criteria Pollutants
- Transportation Facility (TF): CO 

Permitting Activities



Modeling SupportModeling Support

- Compliance Issues
- Public Concerns / Complaints
- Epidemiology Health / Exposure Studies 
- Air Quality Monitor Siting
- “Special” Studies 

Non-Permitting (Other) Activities



Modeling RequirementsModeling Requirements



Modeling RequirementsModeling Requirements
PSD Non PSD SIP NC Toxics TF

Pre Application Meeting X X

Modeling Protocol X X X

Modeling Protocol X X
Checklist / Modeling Worksheet

Preliminary Impact X X LOS
Analysis

NAAQS Analysis X X X X

PSD Increment Analysis X X

Offsite Inventory X X X

Background Concentrations X X X X

NC Toxics Analysis X X

Pre / Post Construction X
Monitoring

Additional Impact X
Analysis (Growth, Vis, Soils)

Class I Area Analysis X

Modeling Report X X X X X
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NC Air Toxics ProgramNC Air Toxics Program

- Established in 1990 time frame 

- 97 Toxics Air Pollutants (TAPs)

- Health Based Program : 
Acceptable Ambient Levels (AALs)



NC Air Toxics ProgramNC Air Toxics Program

Premise

A facility should not emit the listed 
toxics in such quantities that may cause 
or contribute beyond the contiguous 
property boundary to any significant 
ambient air concentrations that may 
adversely affect human health.



Toxics Modeling RequirementsToxics Modeling Requirements

When to Model

Facility wide emissions of affected toxics 
exceed the TPER (toxics permitting emission 
rate)
- a.k.a. 

MEER (modeling exemption emission 
rate) or deminimus levels.



Toxics Modeling RequirementsToxics Modeling Requirements

- SIC Call: modeling submitted with 
permit application within 180 days 
from written notification; compliance 
within 3 years of permit date.

When To Model

- Last MACT: modeling submitted with 
permit application; compliance by MACT 
deadline.



NC Air Quality RulesNC Air Quality Rules ––
15A NCAC 2D & 2Q15A NCAC 2D & 2Q

15A NCAC 2Q .0700 :  

Toxic Air Pollutant Procedures

15A NCAC 2D .1100 : 

Control of Toxic Air Pollutants

NC Air Toxics



NC Air Quality RulesNC Air Quality Rules

15A NCAC 2Q .0711 :  

Toxics Permit Emission Rates (TPERs)

15A NCAC 2D .1104 :  

Acceptable Ambient Levels (AALs)

NC Air Toxics



Toxics Modeling RequirementsToxics Modeling Requirements
TPER (2Q .0711)

Pollutant lb/yr lb/day lb/hr

Arsenic

Styrene 

MEK 

.016

78 22.4

2.7



Toxics Modeling RequirementsToxics Modeling Requirements

AAL (2D .1104)

Pollutant Annual 24-Hr 1-Hr 1-Hr (mg/m3)

Arsenic

Styrene 

MEK 

2.3E-7

3.7 88.5

10.6



Toxics Modeling RequirementsToxics Modeling Requirements
Modeling Approach

(1) (2) (3)

Protocol                    ------ Request DAQ
to Model 

Analysis               Protocol Checklist/            Toxics 
Analysis Modeling

Worksheet
DAQ Review        DAQ Review                  DAQ Model



Toxics Modeling RequirementsToxics Modeling Requirements

Modeling Protocol

Air quality analysis plan which provides an 
introduction defining project specifics and discusses 
the modeling methodology, data, and assumptions to 
be used In the modeling analysis.



Toxics Modeling RequirementsToxics Modeling Requirements

Introduction
Site diagram

Topography
Model Selection

Meteorology
Modeling methodology

Modeling Protocol



Toxics Modeling RequirementsToxics Modeling Requirements
Modeling Approach

(1) (2) (3)

Protocol                    ------ Request DAQ
to Model 

Analysis               Protocol Checklist/            Toxics 
Analysis Modeling

Worksheet
DAQ Review        DAQ Review                  DAQ Model  



Toxics Modeling RequirementsToxics Modeling Requirements
Modeling Protocol Checklist

The modeling protocol checklist is used in 
lieu of developing the traditional written 
modeling plan and is designed to provide the 
same level of information as requested in a 
modeling plan.



Toxics Modeling RequirementsToxics Modeling Requirements

Facility Information
General Modeling 

Screen Level Modeling
Refined Level Modeling

Modeling Protocol Checklist



Modeling Protocol ChecklistModeling Protocol Checklist



Modeling Protocol ChecklistModeling Protocol Checklist



Modeling Protocol ChecklistModeling Protocol Checklist



Modeling Protocol ChecklistModeling Protocol Checklist





Toxics Modeling RequirementsToxics Modeling Requirements
Modeling Approach

(1) (2) (3)

Protocol                    ------ Request DAQ
to Model 

Analysis               Protocol Checklist/            Toxics 
Analysis Modeling

Worksheet
DAQ Review        DAQ Review                  DAQ Model



Toxics Modeling RequirementsToxics Modeling Requirements

Toxics Modeling Worksheet (D3)

The modeling worksheet is used to 
provide the AQAB modelers with the 
necessary information to conduct an initial 
modeling evaluation of facility toxics 
emissions. 



Toxics Modeling RequirementsToxics Modeling Requirements

Introduction
Emissions Data

Source Data
Site Data

Building Data
Misc Data

Toxics Modeling Worksheet (D3)



Modeling RequestModeling Request
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Modeling RequestModeling Request



Modeling RequestModeling Request



Modeling RequestModeling Request



Modeling RequestModeling Request



Toxics Modeling RequirementsToxics Modeling Requirements
Modeling Approach

(1) (2) (3)

Protocol                    ------ Request DAQ
to Model 

Analysis               Protocol Checklist/            Toxics 
Analysis Modeling

Worksheet
DAQ Review        DAQ Review                  DAQ Model  



Dispersion ModelsDispersion Models
Which One to Use?

- Pollutants
- Emission Sources
- Meteorology / Geography (Topography)
- Long Range or Near Field
- Scope: Simple (Screen) or Complex (Refined)



Dispersion ModelsDispersion Models

- Guideline on Air Quality Models:   Appendix A 
to Appendix W of Part  51, 49 CFR Part 51

- Scientific Peer / Public Review
- scientific merit
- model accuracy
- practicality
- resource constraints

EPA Preferred Models



Dispersion ModelsDispersion Models

- Case-By-Case Basis: e.g., no preferred 
model available or statistical evaluation given 
to demonstrate alternative model superiority

- Some but not all : Scientific peer / public 
review process

EPA Alternative Models



DISPERSION MODELSDISPERSION MODELS

AQAB models

– SCREEN3 : recommended (screen)
– ISCST3 :  preferred (refined)
– AERMOD: proposed (refined)
– CALPUFF: preferred (refined)



MODELING LEVELSMODELING LEVELS

- Screen Level Modeling

- Refined Level Modeling



Dispersion Models Dispersion Models –– Screen Screen 
LevelLevel

- Preliminary or conservative estimate
- Single source / “small” facility applicability
- Simplified Use

- minimal data input requirements
- minimal computer resources
- minimal user model familiarity

- Screening (Worst case) meteorology
- Conservative modeling methodology

SCREEN3



Dispersion Models Dispersion Models –– Refined Refined 
LevelLevel

- More accurate / less conservative estimate
- Multiple source / “large” facility applicability
- Complex

- greater data input requirements
- greater computer resources
- greater user model familiarity

- Actual hourly meteorology
- More Representative modeling methodology

ISCST3 / AERMOD / CALPUFF



THE ENDTHE END


