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Summary   

Air quality permits are issued for both stationary and portable sources of emissions. 
The Prototype Air Quality Decision Support System (AQDSS) discussed in this paper has 
limited its scope to portable sources to simplify the development process.  Examples of  
portable sources are:  

 

Asphalt & Cement Concrete Batch Plants, and 

 

Crushing & Screening Plants.  

Portable Sources of Air Pollution are Subject to Various State and Federal  Permitting 
Requirements Dependant Upon: the quantity and nature of emissions, the date of 
manufacture of equipment, the proposed location(s) and dates of operation, the hours of 
operation, as well as other factors that the decision support system (DSS) must address.  

An AQDSS for portable sources should accept air quality permit application data, and model 
the data to generate a recommendation.  AQDSS permit recommendations are:  

 

Issue an Air Quality Permit (for a Portable Source), 

 

Issue with Permit Restrictions (Emission Limits, Hours of Operation Limits, Production 
Limits, ....), 

 

Application Incomplete - Request Additional Information, 

 

Do Not Issue Permit, 

 

Does Not Require Permit, 

 

Requires Operating Permit.  

An objective of this project, secondary to satisfying the requirements of a Master of Science 
Degree, was to construct a prototype AQDSS that attempts to satisfy the needs (requirements) 
of the Montana Department of Environmental Quality (DEQ), Air Resources Management 
Bureau.  With that perspective in mind, the AQDSS was intended to facilitate the issuance of 
air quality permits for portable sources, with the goal of improving DEQ response time and 
reducing engineer review time.  The AQDSS should also, when fully completed, provide an 
opportunity for an air quality permit applicant to complete and submit an application online.  

A working prototype can also provide a useful template to expand the DSS to other types of 
source categories, as well as facilitate communication between the DEQ and the regulated 
community.      
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Project Description   

The prototype Air Quality Decision Support System for Portable Sources (AQDSS) was 
implemented to satisfy the project requirements for a Master of Science Degree.  The DBMS 
(database management system) employed is MySQL, and the database will be demonstrated in 
the MySQL environment.  Access to the database is provided using a web-based, graphical user 
interface that employs Apache server, and the scripting language PHP.  

The practical use of the project when implemented would be as an air quality permit modeling 
and decision tool for portable sources.  However, the system could easily be altered to support 
alternative air quality permitting source categories, such as compressor stations.  MySQL 
database, PHP, and Apache server are widely used and accepted for internet business 
applications.  In fact, these tools have been very influential in the adoption of open source 
software.  Apache is by far the dominant HTTP (Hyper Text Transfer Protocol) server used on 
the internet.  PHP is growing in popularity, and now appears to be the server-side scripting 
language of choice (PHP is a project of the Apache Software Foundation).  What is even more 
noteworthy, the (software) cost to implement a solution such as described by this project is 
“zero.”    

The modeling has two components.  The first component is integral to the DSS.  The second 
modeling component is an external air quality dispersion model that calculates ambient air 
impacts from emissions.  When implemented, the user can set the DSS to call the model, and 
return with the modeled output.  The modeled output would then be used in part of the decision 
logic for the first modeling component.  The programming language used to author the external 
dispersion model, ‘SCREEN3’, is FORTRAN.  SCREEN3 is a regulatory model provided by 
EPA.  

The structure of this project is restated below for clarification.  

Client-side: The local (client) side of the system is simply the user’s desktop or local machine 
running their web browser of choice.  This is a simple and elegant method, and doesn’t require 
expensive tools, software, or hardware.  It is also very secure and manageable.  

Server-side:  The database management system (MySQL), the scripting language (PHP), and the 
http server (Apache) reside on the server.  The server can be a separate (remote) computer, a 
separate but local computer, or the same computer designated for local use and browsing.  

MySQL has an API (Application Programming Interface) that allows PHP to communicate very 
efficiently with the DBMS.  MySQL also has API’s for ODBC, C/C++, Java, Perl (DBI), Python, 
and .NET.  MySQL does not have an API for FORTRAN, the programming language used to 
author the external dispersion model for this DSS, ‘SCREEN3’.  MySQL developers have 
maintained two goals while expanding the features and capabilities of the MySQL DBMS: speed 
is the first, and the second is reliability and robustness.  These qualities are very important for 
internet based applications, and it helps to explain the dramatic increase in use of MySQL in the 



AQDSS  8 Spring 2004  

past several years.  These same qualities are important to any internet based application such as 
the AQDSS prototype for this class project.  

PHP works extremely well with MySQL, however PHP also works well with other DBMS, 
including Access, PostgreSQL, Oracle, DB2, to name only a few.  PHP, whose growth can be 
attributed partly to the success of Apache, has increased it capabilities many times over.  The 
PEAR group (PHP Extension and Application Repository) has promoted the standardization of 
new PHP features, which is making PHP even more useful and ubiquitous.    



AQDSS  9 Spring 2004  

Air Quality Standards and Permitting Requirements  

Portable sources of air pollution are subject to various state and federal permitting requirements 
dependant upon:  

 
Quantity and Nature of Emissions; 

 

Date of Manufacture of Equipment; 

 

Proposed Location(s) of Operation; and 

 

Dates of Operation.  

Air quality permitting requirements for this source category are derived from:  

 

Montana Clean Air Act (Section 75, Chapter 2); 

 

Montana Air Quality Rules (ARM Chapter 17.8); 

 

Montana State Implementation Plan (SIP); 

 

Montana Ambient Air Quality Standards (ARM 17.8.Subchapter 2); 

 

National Ambient Air Quality Standards (NAAQS); 

 

New Source Performance Standards (NSPS); and 

 

Operating Permits (100 tons/year or greater of any regulated  pollutant). 

Montana’s Permitting Criteria  

Permit applications for construction and operation of air contaminant sources are required for all 
emission sources that meet or exceed the ‘Potential to Emit’ (PTE) permitting threshold for any 
regulated pollutant (Tons Per Year = Tons/Year = TPY = T/Y):  

 

25 TPY of PM, PM10, SOx, NOx, PB, VOC, and CO (Montana requires a minor-source 
preconstruction permit); 

 

25 TPY of all Hazardous Air Pollutants (HAP’s) combined (Operating Permit); 

 

10 TPY of Any individual HAP (Operating Permit); and 

 

100 TPY of Any Regulated Pollutant (Operating Permit). 

New Source Performance Standards (NSPS)  

Emission sources subject to NSPS (40CFR Part 60) will also be required to meet the 
performance requirements specified by NSPS.  NSPS is applicable if specific criteria are met:  
Example: Date of Manufacture or Production Capacity.  

• NSPS specifies that emissions for applicable sources cannot exceed specified 
requirements. 

• NSPS also requires BACT – Best Available Control Technology, among other 
requirements.  
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Emission Estimation Using Emission Factors  

Emission estimation calculations employed to determine permitting requirements, and to 
estimate ambient air impacts, typically use emission factors, emission data acquired from 
previous stack testing (source testing), or manufacturer data.  Emission calculations for this 
source category look very similar to the examples that follow.      

Emission Factor 

      

 Hrs Operation     

Examples:  

0.04 gr/dscf  39388 dscf  1lb/7000gr  60 min/hr = 13.5 lbs/hr 
13.5 lbs/hr  8760 hrs/yr  2000lbs/ton  =  59.13 tons/yr (PM).  

0.024 lbs/hp-hr  975 hp = 23.4 lbs/hr 
23.4 lbs/hr  8760 hrs/yr  2000 lbs/yr = 102.5 tons/yr (NOx). 

Ambient Air Quality Standards  

Under the Clean Air Act of 1970, EPA Developed National Ambient Air Quality Standards 
(NAAQS) for criteria pollutants.  Currently there are seven criteria pollutants:  

- Particulate Matter (PM),  
- Fine Particulate Matter (PM10),  
- Lead (PB),  
- Sulfur Dioxide (SO2),  
- Nitrogen Oxides (NOX),  
- Carbon Monoxide (CO), and  
- Ozone (O3).  

The above standards were the first federal air quality guidelines promulgated to protect human 
health and environment in the United States.  Subsequently, Montana and other states either 
established equivalent or more stringent standards for the above pollutants.  In some instances 
states established standards for pollutants that were not criteria pollutants.  Montana was one 
such state and established standards for the pollutants such as Flouride, Hydrogen Sulfide, 
Settleable Particulate, and Visibility.  Montana also established a smoke management program. 

Production Rate 
or 

Corrected Stack Flow Rate 
or 

Fuel Consumption Rate 
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National Ambient Air Quality Standards  

• Primary Standards are designed to protect human health, including "sensitive" 
populations, such as people with asthma and emphysema, children, and senior citizens. 
(Primary standards were designed for the immediate protection of public health, with an 
adequate margin of safety, regardless of cost.)   

• Secondary standards are designed to protect public welfare, including soils, water, crops, 
vegetation, buildings, property, animals, wildlife, weather, visibility, and other economic, 
aesthetic, and ecological values, as well as personal comfort and well-being. (Secondary 
standards were established to protect the public from known or anticipated effects of air 
pollution.)  

State Implementation Plan  

The State Implementation Plan, or ‘SIP’, is the management plan adopted by the state, and 
approved by the US EPA, to abate and monitor emissions from all air pollution sources located 
in areas that are designated as non-attainment for any of the criteria pollutants.  An area is 
designated as a non-attainment area if either a monitored or modeled exceedance of an air quality 
standard occurs.  

Portable sources of air pollution operate in non-attainment areas – that is, areas that have already 
exceeded health-based standards like the NAAQS.  As incentive to protect the NAAQS, the US 
EPA can withhold highway transportation funding, and other federal funding, if a state fails to 
demonstrate progress towards protecting an ambient air quality standard.  

Montana’s SIP is organized by county.  Each County with one or more non-attainment areas 
must also have control plans in the SIP to mitigate pollution and improve air quality for the 
specific ambient standards that have been exceeded.  The counties that have non-attainment areas 
for one or more criteria pollutants may also have local air pollution control authorities, and may 
also have local air quality ordinances or county rules.  Portable sources of air pollutants, such as 
the crushers, asphalt, and concrete plants in this source category, will usually need to operate in 
areas of non-attainment for specific periods.    
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Federal and State Primary Ambient Air Quality Pollutant Standards 
Pollutant Time Period Federal Montana 

Hourly Average 35 ppm a 23 ppm a 

Carbon Monoxide 
8-Hour Average  9 ppm a 9 ppm a 

Monthly Average    50 mg/g b 

Fluoride in Forage 
Grazing Season    35 mg/g b 

Hydrogen Sulfide Hourly Average    0.05 ppm a 

90-Day Average    1.5 mg/m3 b (rolling) 
Lead 

Quarterly Average 1.5 mg/m3 b (calendar)    

Hourly Average    0.30 ppm a 

Nitrogen Dioxide 
Annual Average 0.053 mg/m3  0.05 ppm b 

Ozone Hourly Average 0.12 ppm c 0.10 ppm a 

24-Hour Average 150 mg/m3 d,j  150 mg/m3 d,j  

PM-10 (existing) 
Annual Average 50 mg/m3 e  50 mg/m3 e  

24-Hour Average 150 mg/m3 f,j     

PM-10 (revised) 
Annual Average 50 mg/m3 e     

24-Hour Average 65 mg/m3 g,j     

PM-2.5 
Annual Average 15 mg/m3 h     

Settleable Particulate 30-Day Average    10 g/m2 b 

Hourly Average    0.50 ppm i 

3-Hour Average 0.50 ppm k    

24-Hour Average 0.14 ppm j,k 0.10 ppm a,j 
Sulfur Dioxide 

Annual Average 0.03 ppm k 0.02 ppm k 

Visibility Annual Average   3 X 10 -5/m k 

a  

 

Federal violation when exceeded more than once per calendar year. 
b  

 

Not to be exceeded (ever) for the averaging time period as described in the regulation. 
c  

 

Not to be exceeded more than once per year averaged over 3-years. 

d  

 

Violation occurs when the expected number of days per calendar year with a 24-hour average above this concentration is more than 
one. 

e  

 

Violation occures when the expected annual arithmetic mean concentration is above this concentration. 

f   
To attain this standard, the 99th percentile of the distribution of the 24-hour concentrations for one year, averaged over three years, 
must not exceed this concentration at each monitor within an area. 

g  

 

To attain this standard, the 98th percentile of the distribution of the 24-hour concentrations for one year, averaged over three years, 
must not exceed this concentration at each monitor within an area. 

h  

 

To attain this standard, the 3-year average of the annual arithmetic mean of the 24-hour concentrations from a single or multiple 
population oriented monitors must not exceed this concentration. 

i   State violation when exceeded more than eighteen times in any 12 consecutive months. 
j   The standard is based upon a calendar day (midnight to midnight). 
k  

 

Standard never to be exceeded during a calendar year. 
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Project Implementation  

Database  

The design of the database was kept as simple as possible; however, it is not a simple database. 
The AQDSS prototype has been restricted to a source category that is relatively uncomplicated in 
an effort to simplify the design and implementation.  The data is a subset of the DEQ air 
permitting database tables.  The basic structure implemented has ten tables.  The basic goal for 
the database was to achieve third normal form (3NF) whenever practicable, and to satisfy the 
requirements of the DEQ.  The original DEQ structure is not fully normalized, and does not 
satisfy third normal form.  The database for this prototype is also not fully normalized, but does 
satisfy the requirements of the DEQ.     

Description  

The ER diagram, database schema, and the tables provide the clearest description.  The diagram, 
schema, and tables follow.            
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Attribute 1 
Attribute 2 
Attribute 3 
Attribute 4 

 

Entity 

Entity =          



ER Diagram – AQDSS  

AppNo, SiteNo,

 

PAT_Dec_Feb, 
PAT_Mar_May, 
PAT_Jun_Aug, 
PAT_Sep_Nov, 
OS_HrsPerDay, 
OS_DaysPerWk, 
OS_WksPerYr, 
OS_HrsPerYr 

APCE_STACK 
APP_DETAIL_STATUS

 

AIR_POL_CONTROL_EQUIP 

PROCESS_EQUIPMENT 

PERMIT_APPLICANT 

OPERATING_SCHED

 

EMISSIONFACTOR

 

SOURCE_LOCATION

  

EU_FUEL

 

EUNo

 

EUNo

 

App_No 

App_No 

APCUNo 

EUNo

 

App_No 

App_No 

App_No 

Site_No 

App_N
o

 

Site_No 

Source_Type 

Fuel_Type 

App_N
o

 
App_N

o

 
AppNo,  Source_Type,

 
SCC, Owner_Name, 

O_Street, O_City, 
O_Zip, O_Phone, 
Contact_Name, 

C_Address, C_Phone 

Site_No,  AppNo, 
S_Street, S_City, 
S_Zip, S_County, 

S_Township, S_Range, 
S_Section 

EUNo,

 

AppNo,EU_Name 
Make, 
Model, 

SerialNo, 
DateManufac 
DesignCap, 
DC_Units 

EUNo, AppNo, 
EU_Name, Fuel_Type, 

FB_Rate, FB_Units 

APCUNo, 
EUNo, AppNo, 
APCU_Type, 
APCU_Make, 
APCU_Model, 

APCU_SN, 
DateManufac, 

Control_Efficiency, 
Cost

 
StackNo, AppNo, APCUNo, 

EUNo, UTM_Northing, 
UTM_Easting, Stack_Type, 

Stack_Height, Stack_Diameter, 
Stack_Units, Stack Temp, 

Stack_Temp_Units, 
Stack_Gas_Velocity, 

Stack_Gas_Vel_Units, 
Stack_Flow_Rate, 
Stack_FR_Units 

EUNo, AppNo, 
SiteNo, Units, 

PM, PM10, 
SO2, NOX, 

VOC, CO, PB 

Source_Type, 
Fuel_Type, Units, 

PM_EF, PM10_EF, 
SO2_EF, NOX_EF, 
VOC_EF, CO_EF, 
PB_EF, EF_Source

 
AppNo, App_Date, 

Reviewer_ID, 
Review_Date, 
Final_Rev_ID, 

Final_Rev_Date, 
AppStatus, 
PermitNo, 

Permit_Date 

Attribute 1 
Attribute 2 
Attribute 3 
Attribute 4 

 

Entity 

Entity = 

 

EMISSIONS

 



AQDSS Table Attributes  

PERMIT_APPLICANT 
AppNo, Source_Type, SCC, Owner_Name, O_Street, O_City, O_Zip, O_Phone Contact_NameC_AddressC_Phone  

SOURCE_LOCATION 
Site_No, AppNo, S_Street, S_City, S_Zip, S_County, S_Township, S_Range, S_Section  

PROCESS_EQUIPMENT 
EUNo, AppNo, EU_Name, Make, Model, SerialNo, Date, ManufacDesignCap, DC_Units  

EU_FUEL 
EUNo, AppNo, EU_Name, Fuel_Type, FB_Rate, FB_Units  

AIR_POL_CONTROL_EQUIP 
APCUNo, AppNo, EUNo, APCU_Type, APCU_Make, APCU_Model, APCU_SN, DateManufac, Control_Efficiency, Cost  

APCE_STACK 
StackNo, AppNo, APCUNo, EUNo, APCU_Type, UTM_Northing, UTM_Easting, Stack_Type, Stack_Height, Stack_Diameter, Stack_Units, 
Stack_Temp, Stack_Temp_Units, Stack_Gas_Velocity, Stack_Gas_Vel_Units, Stack_Flow_Rate, Stack_FR_Units  

EMISSIONS 
EUNo, AppNo, SiteNo, Units, PM, PM10, SO2, NOX, VOC, CO, PB  

EMISSIONFACTOR 
Source_Type, Fuel_Type, Units, PM_EF, PM10_EF, SO2_EF, NOX_EF, VOC_EF, CO_EF, PB_EF, EF_Source  

OPERATING_SCHED 
AppNo, SiteNo, PAT_Dec_Feb, PAT_Mar_May, PAT_Jun_Aug, PAT_Sep_Nov, OS_HrsPerDay, OS_DaysPerWk, OS_WksPerYr, 
OS_HrsPerYr  

APP_DETAIL_STATUS 
AppNo, App_Date, Reviewer_ID, Review_Date, Final_Rev_ID, Final_Rev_Date, AppStatus, PermitNo, Permit_Date   
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Schema – AQDSS  

PERMIT_APPLICANT 
AppNo Source_Type SCC Owner_Name O_Street O_City O_Zip O_Phone 

 
Contact_Name C_Address C_Phone 

  

SOURCE_LOCATION 
Site_No App_No S_Street S_City S_Zip S_County S_Township S_Range S_Section 

  

PROCESS_EQUIPMENT 
EUNo AppNo EU_Name Make Model SerialNo DateManufac DesignCap DC_Units 

  

EU_FUEL 
EUNo AppNo EU_Name Fuel_Type FB_Rate FB_Units 

  

AIR_POL_CONTROL_EQUIP 
APCUNo EUNo AppNo APCU_Type APCU_Make APCU_Model APCU_SN DateManufac 

 

Control_Efficiency Cost 

 

APCE_STACK 
StackNo AppNo APCUNo EUNo UTM_Northing UTM_Easting Stack_Type Stack_Height 

 

Stack_Diameter Stack_Units Stack_Temp Stack_Temp_Units Stack_Gas_Velocity 

 

Stack_Gas_Vel_Units Stack_Flow_Rate Stack_FR_Units 

 

EMISSIONS 
EUNo AppNo SiteNo Units PM PM10 SO2 NOX VOC CO PB 

  

EMISSIONFACTOR 
Source_Type Fuel_Type Units PM_EF PM10_EF SO2_EF NOX_EF VOC_EF 

 

CO_EF PB_EF EF_Source 

 

OPERATING_SCHED 
AppNo SiteNo PAT_Dec_Feb PAT_Mar_May PAT_Jun_Aug PAT_Sep_Nov OS_HrsPerDay 

 

OS_DaysPerWk OS_WksPerYr OS_HrsPerYr 

 

APP_DETAIL_STATUS 
AppNo App_Date Reviewer_ID Review_Date Final_Rev_ID Final_Rev_Date 

 

AppStatus PermitNo Permit_Date 
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Database Tables 

Table air_pol_control_equip 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
APCUNo   int(11) No  

  

EUNo   int(11) No  0  
AppNo   int(11) No  0  
APCU_Type   varchar(20) No  

  

APCU_Make   varchar(20) No  

  

APCU_Model   varchar(20) No  

  

APCU_SN   varchar(20) No  

  

DateManufac   date No  0000-00-00  
Control_Efficiency   float No  0  
Cost   varchar(10) No  

   

Table apce_stack 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
StackNo   int(11) No  

  

AppNo  int(11) No  0  
APCUNo int(11) No  0  
EUNo   int(11) No  0  
UTM_Northing   varchar(20) No  

  

UTM_Easting   varchar(20) No  

  

Stack_Type   varchar(15) No  

  

Stack_Height   float No  0  
Stack_Diameter   float No  0  
Stack_Units   varchar(15) No  

  

Stack_Temp   float No  0  
Stack_Temp_Units   varchar(15) No  

  

Stack_Gas_Velocity   float No  0  
Stack_Gas_Vel_Units   varchar(15) No  

  

Stack_Flow_Rate   float No  0  
Stack_FR_Units   varchar(15) No  
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Table app_detail_status 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
AppNo   int(11) No  0  
App_Date   date No  0000-00-00  
Reviewer_ID   varchar(15) Yes  NULL  
Review_Date   date Yes  NULL  
Final_Rev_ID   varchar(15) Yes  NULL  
Final_Rev_Date   date Yes  NULL  
AppStatus   varchar(30) Yes  NULL  
PermitNo   date Yes  NULL  
Permit_Date   date Yes  NULL  

 

Table emissionfactor 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
Source_Type   varchar(15) No  

  

Fuel_Type   varchar(15) No  

  

Units   varchar(15) No  

  

PM_EF   float No  0  
PM10_EF   float No  0  
SO2_EF   float No  0  
NOX_EF   float No  0  
VOC_EF   float No  0  
CO_EF   float No  0  
PB_EF   float No  0  
EF_Source   varchar(30) No  

   

Table emissions 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
EUNo   int(11) No  0  
AppNo   int(11) No  0  
SiteNo   int(11) No  0  
Units   varchar(15) No  

  

PM   float No  0  
PM10   float No  0  
SO2   float No  0  
NOX   float No  0  
VOC   float No  0  
CO   float No  0  
PB   float No  0  
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Table operating_sched 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
AppNo   int(11) No  0  
SiteNo   int(11) No  0  
PAT_Dec_Feb   float No  0  
PAT_Mar_May   float No  0  
PAT_Jun_Aug   float No  0  
PAT_Sep_Nov   float No  0  
OS_HrsPerDay   int(11) No  0  
OS_DaysPerWk   int(11) No  0  
OS_WksPerYr   int(11) No  0  
OS_HrsPerYr   int(11) No  0  

 

Table permit_applicant 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
AppNo   int(11) No  

  

Source_Type varchar(25) No 

 

SCC varchar(16) No 

 

Owner_Name   varchar(30) No  

  

O_Street   varchar(15) No  

  

O_City   varchar(12) No  

  

O_Zip   varchar(10) No  

  

O_Phone   varchar(12) No  

  

Contact_Name   varchar(30) No  

  

C_Address   varchar(30) No  

  

C_Phone   varchar(12) No  

   

Table process_equipment 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
EUNo   int(11) No  

  

AppNo   int(11) No  0  
EU_Name   varchar(30) No  

  

Make   varchar(20) No  

  

Model   varchar(20) No  

  

SerialNo   varchar(20) No  

  

DateManufac   date No  0000-00-00  
DesignCap   int(11) No  0  
DC_Units   varchar(15) No  
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Table  eu_fuel  
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
EUNo   int(11) No  0  
AppNo   int(11) No  0  
EU_Name   varchar(30) No  

  

Fuel_Type   varchar(15) No  

  

FB_Rate   float No  0  
FB_Units   varchar(15) No  

   

Table source_location 
Table comments : InnoDB free: 3072 kB 
Field Type Null Default 
SiteNo   int(11) No  

  

AppNo   int(11) No  0  
Source_Type   varchar(15) No  

  

S_Street   varchar(15) No  

  

S_City   varchar(12) No  

  

S_Zip   varchar(10) No  

  

S_County   varchar(30) No  

  

S_Township   varchar(20) No  

  

S_Range   varchar(20) No  

  

S_Section   varchar(15) No  
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DSS Models  

The prototype AQDSS incorporates two modeling functions:  

1) The Basic DSS provides simple yet effective logic to provide the decision maker 
recommendations on permit Issuance. 
2) The DSS will also call an external AQ dispersion model to determine estimated 
ambient impacts.  

Air Quality Dispersion Model  

Models use emission rates, stack data, terrain data, and meteorological data, to calculate 
predicted ground-level concentrations of emissions at various receptor points such as facility 
property boundaries.  The simplest models are Gaussian plume models that make numerous 
simplifying assumptions at the expense of accuracy (SCREEN3).  Even though the model output 
is less accurate, the use of conservative models result in emission limits that are lower, and 
therefore protective of the NAAQS.            

Figure 1 – Time Averaged Gaussian Plume (Turner)               

Figure 2 – Gaussian Plume (Turner) 
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Screen3 Model Input  

-Title of Run  
-Source Type [P, F, A, V]       Point, Flare, Area, Volume 
-Emission Rate [G/S]      Grams/Second 
-Stack Height [M]      Meters 
-Stack Inside Diameter [M]     

-Stack Gas Exit Velocity[M/S]    Meters/Second  
Alternatives  
  ‘vm=’before value changes input to Meters3/Second  
  ‘vf=’before value changes input to ACFM  

-Stack Gas Exit Temp. [K]     Kelvin 
-Ambient Air Temp [K] 
-Receptor Height Above Ground (Flagpole Recptor) [M] 
-Urban / Rural Option [U or R] 
-Consider Building Downwash? [Y or N]   Yes or No 
-Use Complex Terrain Screen for Terrain Above Stack Height? [Y or N] 
-Use Simple Terrain Screen with Terrain Above Stack Base? [Y or N]  

-Meteorology Choice: [1 or 2 or 3]  
1 – Full Met (All stabilities and wind speeds)  
2 – Single Stability Class  
3 – Single Stability Class and Wind Speed    

if 2, enter stability A through F: [1=A, 2=B, …, 6=F]   
if 3, enter stability, and then enter wind speed [M/S]  

-Automated Distance Array [Y or N]  
-Terrain Height above stack base [M] 
-Min and Max Distances to Use [M] 
-Continue Simple terrain automated calcs with new terrain height? [Y or N]  
-Use Discrete Distances? [Y or N]  
-Print Hard Copy [Y or N]   

The Appendix includes a portion of the manual for SCREEN3, and provides additional 
information about model input values.
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The decision support system identifies several criteria, and provides a recommendation to the 
decision maker (permit engineer) to either: 

 
issue an air quality permit (for a portable source), 

 
issue with permit restrictions (emission limits, hours of  operation restrictions, production 
limits, performance requirements (grain loading), etc….), 

 
request additional information (application incomplete), 

 
do not issue permit, 

 

applicant does not require permit, 

 

applicant requires an operating permit.  

The first and most significant decision criteria are the potential emissions (PE) of each of the 
regulated pollutants emitted by the portable source.  After the potential emissions are determined 
and evaluated, the DSS can determine if additional requirements or restrictions are required.  The 
remaining decision criteria are also important: whether the source will be located in a SIP non-
attainment area, if the source is subject to NSPS, and requires a BACT analysis, if the 
application is complete, if the application fee has been submitted.  These decision criteria are the 
core decision elements that have to be considered for inclusion in this prototype DSS.  AQDSS 
Model Decision Logic is represented by the following:  

if(!$NSPS){ 
if($PE<25.0){   

$DSS=1; // Does Not Require a Permit   
$Done=True;} 

elseif($PE>=100){   
$DSS=6; // Requires an Operating Permit   
$Done=True;} 

else{   
if ($AppComp && $AppFee){    

if($SiteNo != ($C||$W||$K||$L||$T||$M||$B||$P)){     
$DSS=2; // Issue AQ Permit for Portable     
$Done=True;}    

else{     
$DSS=3; // Issue Permit with Restrictions     
$Done=True;}    

endif}   
elseif (!AppComp || !$AppFee);{    

$DSS=4; // Application Incomplete    
$Done=True;}   

endif}   
$DSS=5; // Do Not Issue Permit   
$Done=True; 

endif} 
else{  

$DSS=3; $BACT=True; // Issue Permit with Restrictions 
$Done=True; 

endif
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User Interface  

The user interface for this prototype AQDSS  implies that the database was meant to be an 
internet application.  This is indeed the case…a dynamic internet application.  The user interface 
is best under stood by scrutinizing the following screen shots which shows how to gain access to 
the DSS, as well as the DSS modeling functionality.  Full access to the database can be achieved 
through a web browser (either locally or on-line).   

The current prototype has basic DSS functionality. However, the system does not provide 
emission calculation, sophisticated reporting, or permit generation.  The AQDSS Should Allow 
AQ Permit Applicants to Submit an Application Online, and Facilitate Applicant 
Communication with the DEQ.      
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Access to the AQDDS  
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AQDSS Site Navigation      
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AQDSS Permit Application – Applicant Information 
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AQDSS Permit Application – Source Location      


