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1.0
Introduction
An air quality impact evaluation is used to demonstrate whether a project will cause or contribute to violations of state and federal ambient air quality standards or significantly deteriorate existing air quality.  Each air quality impact evaluation is unique.  A mathematical simulation or "model" attempts to replicate the effects of meteorology and topography on the transport and dispersion of air contaminants for a particular location or region.  There are several critical components that affect the air quality modeling results.  Consequently, the purpose of this document is to supplement other modeling guidance, specifically, the United States Environmental Protection Agency=s (AU.S. EPA@) Guideline on Air Quality Models (see Title 40 Code of Federal Regulations Part 51, Appendix W) for sources in the state of Vermont. 

Air quality impact evaluations are unique to each particular application and require case-by-case consideration by the Air Pollution Control Division ("Division").  Additionally, dispersion models, the primary tool utilized in the preparation of an air quality impact evaluation, are constantly being updated and improved to better simulate the dispersion of air contaminants in the environment.  Consequently, the Division suggests that any person attempting to conduct an evaluation of impacts work with the Division in  preparation of their evaluation to ensure the techniques are consistent with the latest accepted procedures.  The Division has attempted to highlight, by this document, points in the process where the owner or operator of a source should consult with the Division.  Section 2.0 describes the regulatory requirements.  Sections 3.0 through 7.0 highlight specific modeling  issues. Section 8.0 discusses the evaluation of modeling results.  Section 9.0 details special modeling considerations.  Section 10.0 describes the baseline dates relevant to Prevention of Significant Deterioration (APSD@) program.  In most cases, a pre-application modeling protocol should be submitted to the Division for comments.  A pre-modeling protocol may help avoid disagreements between the owner or operator of a source and the Division regarding the techniques and assumptions used in conducting the evaluation.  Section 3.14 provides an outline of information that may be presented in a protocol.  Appendix A of this document contains a glossary of selected terms used in within the guidance.  Appendix B of this document provides information about obtaining air quality models from the U.S. EPA.

This document will provide guidance for conducting ambient air quality impact evaluations for both major and non-major sources of air contaminants in Vermont.  In addition, guidance is provided for sources documenting compliance with Vermont's hazardous air contaminant rule, '5-261 of the Vermont Air Pollution Control Regulations (ARegulations@).  This guidance document supercedes the Division=s original air toxic modeling guidance entitled Hazardous Air Quality Impact Evaluation Guidelines (dated November 20, 1992).

Note:  Should a discrepancy arise between this document and state or federal laws, the laws govern the approach that must be used.  Air quality modeling performed to satisfy requirements of the federal Clean Air Act is required to meet U.S. EPA's Guidelines on Air Quality Models as revised (see 40 CFR Part 51 Appendix W).

2.0
Applicability and Requirementstc \l1 "2.0
Applicability and Requirements
In Vermont, an air quality impact evaluation (AAQIE@) may be required for the following: 1) new or modifying air contaminant sources proposing allowable emissions of ten (10) tons per year (Atpy@) or more of any one of the following air contaminants: oxides of nitrogen (ANOx@), particulate matter (APM/PM10"), carbon monoxide (ACO@), sulfur dioxide (ASO2"); 2) sources subject to an air quality impact evaluation for hazardous air contaminants as described in '5-261 of the Regulations; and 3) any source requested by the Division to perform an air quality impact evaluation, such as existing sources never previously modeled or in cases where the Division feels compliance with the standards are in question.  New major stationary sources and major modifications must perform an AQIE pursuant to the requirements of '5-502(4) of the Regulations.

The purpose of the air quality impact evaluation is to ensure that a project will not cause or contribute to violations of state and federal Ambient Air Quality Standards (AAAQS@); Prevention of Significant Deterioration (APSD@) Increments; or state Hazardous Ambient Air Standards (AHAAS@).  In certain situations the owner or operator of a source may be required to perform additional analyses in order to quantify a project's expected impact on visibility, soils, vegetation, and Class I Wilderness Areas or other "sensitive" areas.  These additional impact analyses will be discussed in Section 9.0.

In circumstances where a project's modeled emissions may significantly impact the air quality of an adjacent state, the owner or operator of a source must demonstrate that the impacts will not cause or contribute to violations in the other state.  In such cases, the air quality impact evaluation must adequately demonstrate that all of the adjacent state's concerns are addressed.  The Division will provide a copy of any submitted analysis to the affected state(s).

2.1
Ambient Air Quality Standardstc \l1 "2.1
Ambient Air Quality Standards
The AAQS are maximum air contaminant concentrations allowed in the ambient air.  The AAQS represent a total concentration for each regulated air contaminant.  Compliance with an AAQS is demonstrated through a comparison of the existing air quality concentrations or "background" plus the estimated impact concentration created by the source.  The Vermont and National (federal) AAQS are summarized in Table 1 below.

2.2
Vermont Hazardous Ambient Air Quality Standardstc \l1 "2.2
Vermont Hazardous Ambient Air Quality Standards
The HAAS are the highest acceptable concentrations in the ambient air of any hazardous air contaminant.  For most pollutants, these standards are unique to Vermont.  The HAAS are listed in Appendix C of the Regulations.

Compliance with the HAAS are demonstrated using procedures similar to those used for the AAQS demonstration.  However, special procedures exist for determining the existing air quality concentrations.  See item 4.0 of this document for more information.

2.3
Prevention of Significant Deterioration Incrementstc \l1 "2.3
Prevention of Significant Deterioration Increments
In 1977, Congress designated specific regions of the country as either "attainment" or "non-attainment" areas.  The criteria used to designate these areas was based upon the concentrations of the following six (6) air contaminants in the ambient air: SO2, nitrogen dioxide (ANO2"), CO, ozone (AO3"), lead (APb@), and total suspended particulate (ATSP@).  If the concentration of any of the previously identified contaminants was monitored at less than the AAQS for a sufficient period of time, the region was designated as "attainment" for that particular pollutant.  A project locating in an attainment area was then required to demonstrate that it will  not significantly deteriorate the existing air quality in the region.  Significant deterioration was considered to have occurred if a comparison of the air quality impact concentration, produced by the total estimated increase in emissions in the project area, exceeded the remaining PSD increment value.  To date, Congress has adopted PSD increments for only three (3) of the six (6) criteria air contaminants: TSP/PM10, SO2, and NO2.  The Vermont and federal PSD increments are summarized in Table 2.

The above described approach to reviewing new stationary sources and modifications is administered through the PSD increment program.  Note:  The air quality of an area may never deteriorate beyond the concentration allowed by an applicable AAQS, regardless of the amount of PSD increment that remains. Vermont's PSD program is more encompassing and more stringent than the federal PSD program.

For modifications, a PSD increment analysis is not required for situations where the actual emissions produced by the source will not increase (i.e., difference between existing actual and future allowable emissions is less than or equal to 0).

The amount of available air quality increment may be increased in an area through the reduction of actual emissions from nearby sources.  However, in order to be accepted by the Division, emission reductions must be included in a federally enforceable permit or a State Implementation Plan ("SIP") provision.  Additionally, the "creditable" increase of an existing stack height or the application of any other "creditable" dispersion technique may affect increment consumption or expansion in the same manner as actual emission changes.  In order to be deemed "creditable," any increase in stack height or other exhaust parameters that may effect the dispersion of air contaminants must be consistent with U.S. EPA's stack height regulations.  No credit is given for reduction associated with that portion of new stack heights which exceeds the calculated good engineering practice (AGEP@) stack height.  GEP stack height is discussed in item 3.1 of this document.

As described in Table 2, Vermont and the U.S. EPA have adopted PSD increments for three classifications of geographical areastc \l5 "classifications of geographical areas.  Except for the Lye Brook Wilderness Area near Manchester, Vermont, all of Vermont is considered Class II.  The Lye Brook Wilderness Area is classified as Class I.  Class I areas are afforded greater protection under air pollution control laws in order to preserve their more pristine characteristics.  Consequently, the PSD increments for Class I areas allow only a small degree of air quality deterioration, while Class II areas can accommodate moderate growth in emissions.  There are currently no Class III areas in the U.S.

2.3.1
Vermont's Remaining Increment Consumption Allowances
In Vermont only, PSD increment consumption is rationed as described in '5-502(5) of the Regulations.  This regulation specifies that new major sources or major modifications cannot consume more than twenty-five (25) percent (A%@) of the Aremaining@ available annual PSD increment nor seventy-five (75) % of the Aremaining@ available short-term PSD increment.  Non-major sourcestc \l5 "Non-major sources and non-major modifications, however, may consume increment up to 100% of the Aremaining@ PSD increment for the area.  Remaining increment is typically determined on a receptor by receptor basis by modeling those other sources consuming increment concurrently with the proposed project.

2.4
Non-attainment Areas
As was stated in item 2.3 above, Congress has designated specific regions of the country as "non-attainment" areas for air contaminants if ambient air monitoring for the region demonstrated that a pollutant concentration is more than the AAQS over a sufficient time period.  A project locating in a non-attainment area must demonstrate that it will not produce a significant impact on the area's air quality.  

Currently, Vermont has two (2) areas classified as non-attainment for the secondary 24-hour TSP standard.  These areas are Chittenden County and Barre City.  Major Sources locating within these areas must demonstrate that they have no significant 24-hour TSP impacts. Table 3 summarizes the levels of significant impacts.  Note: On December 10, 1990, the Division submitted a request to U.S. EPA that it remove the non-attainment status for Chittenden County and Barre City.  No final action has been taken by the U.S. EPA to modify the designation status of these areas due partially to the fact that EPA no longer regulates TSP as an air pollutant after the adoption of PM10 standards.

Table 1 - Ambient Air Quality Standards
tc \l2 "Table 1 - Ambient Air Quality Standards
	Pollutant
	Averaging Time
	Primary Standardf
	Secondary Standardf

	PM10
	annuala
	50 ug/m3
	50 ug/m3

	
	24-hourb
	150 ug/m3
	150 ug/m3

	TSP

(Vermont Standard Only)
	annual geometric mean
	75 ug/m3
	----

	
	24-hourd
	260 ug/m3
	150 ug/m3

	SO2
	annualc
	80 ug/m3
(0.03 ppm)
	----

	
	24-hourd
	365 ug/m3
(0.14 ppm)
	----



	
	3-hourd
	----
	1,300 ug/m3
(0.5 ppm)

	NO2
	annualc
	100 ug/m3
(0.053 ppm)
	100 ug/m3
(0.053 ppm)

	O3
	1-hourb
	235 ug/m3
(0.12 ppm)
	235 ug/m3
(0.12 ppm)

	CO
	8-hourd
	10 mg/m3
(9 ppm)
	10 mg/m3
(9 ppm)

	
	1-hourd
	40 mg/m3
(35 ppm)
	40 mg/m3
(35 ppm)

	Pb
	calendar quarterc
	1.5 ug/m3
	1.5 ug/m3

	Sulfates

(Vermont Standard Only)
	summer seasonale
	----
	2 ug/m3

	
	24-hourc
	----
	2 ug/m3


Notes:
a - Standard is attained when the expected annual arithmetic mean is less than or equal to 50 ug/m3

b - Standard is attained when the expected number of exceedances is less than or equal to 1.


c - Never to be exceeded.


d - Not to be exceeded more than once per year.


e - Summer seasonal arithmetic mean (April to September inclusive).

f - Units of ppm, ug/m3, and mg/m3 means parts per million, microgram per cubic meter, and milligrams per cubic meter, respectively.

Table 2 - Prevention of Significant Deterioration Increments
tc \l2 "Table 2 - Prevention of Significant Deterioration Increments
	Pollutant
	Averaging Time
	Maximum Allowable Increment (ug/m3)a

	
	
	Class I
	Class II
	Class III

	TSP
	annual (geometric mean)
	5
	19
	37

	
	24-hour  (maximum)
	10
	37
	75

	PM10
	annual (arithmetic mean)
	4
	17
	34

	
	24-hour (maximum)
	8
	30
	60

	SO2
	annual (arithmetic mean)
	2
	20
	40

	
	24-hour (maximum)
	5
	91
	182

	
	3-hour (maximum)
	25
	512
	700

	NO2
	annual (arithmetic mean)
	2.5
	25
	50


Note:
a - Units of ug/m3 means microgram per cubic meter, respectively.

Table 3 - Levels of Significant Impact
 tc \l2 "Table 3 - Levels of Significant Impact 
	Air Contaminant
	Averaging Time

	
	Annual
	24-hour
	8-hour
	3-hour
	1-hour

	SO2
	1.0 ug/m3
	5.0 ug/m3
	
	25 ug/m3
	

	TSP
	1.0 ug/m3
	5.0 ug/m3
	
	
	

	PM10
	1.0 ug/m3
	5.0 ug/m3
	
	
	

	NO2
	1.0 ug/m3
	
	
	
	

	CO
	
	
	0.5 mg/m3
	
	2 mg/m3

	Pb
	0.06 ug/m3 (averaged over 3 consecutive months)

	Sulfates
	
	2.0 ug/m3
	
	
	

	Sulfates

(seasonal)
	0.2 ug/m3 (April to September - 6 month average)


Note:
a - Units of ug/m3 and mg/m3 means microgram per cubic meter and milligrams per cubic meter, respectively.

3.0
General Modeling Considerationstc \l1 "3.0
General Modeling Considerations
The AQIE is used to determine the potential ambient pollutant concentrations that may exist once a project is operating or evaluate an existing source.  In order to estimate potential concentrations, source related data, meteorological data, and receptor data are input into the dispersion model. 

3.1
Good Engineering Practice (GEP) Stack Height Analysistc \l1 "3.1
Good Engineering Practice (GEP) Stack Height Analysis
Proper stack height is critical in achieving good dispersion of air contaminants.  If the stack is low, the air contaminants that are released may be trapped in the wake zone of nearby obstructions (structures or terrain features) and may be brought down to ground level in the immediate vicinity of the release point (down-wash).  This situation causes high concentrations and may pose a health threat.

Good engineering practice (AGEP@) stack height is defined as the height necessary to insure that emissions from the stack do not result in excessive concentrations of any air pollutant in the immediate vicinity of the source as a result of atmospheric downwash, eddies or wakes which may be created by the source themselves, nearby structures or nearby terrain obstacles.  If a stack is below the GEP height, then the plume entrainment must be taken into account by modifying certain dispersion parameters used in the dispersion models.  However, if the stack height meets GEP, then entrainment within the wake of nearby obstructions is unlikely and need not be considered in the dispersion modeling. 

In some situations, the existing stack may be higher than the GEP stack height calculated using the GEP equation which appears below.  In Vermont, no credit is given for the height extending above the "calculated" GEP stack height.  Also, no "credit" can be taken for dispersion techniques, as defined in Title 40 Code of Federal Regulations (A40 CFR@) '51.1(hh), which may extend the plume above the GEP calculated height.  The Division may allow an air contaminant source to take credit in its air quality impact evaluation for reheating its exhaust so long as the exhaust first passes through an air pollution control device.  In order to apply this credit, the source must in fact install and operate an exhaust reheater to achieve the gas temperature specified in the analysis.  Operation of the reheater and control device must be incorporated as an "enforceable" permit condition.

GEP is determined using the procedures outlined in U.S. EPA=s Guideline for Determination of Good Engineering Practice Stack Height (Technical Support Document For The Stack Height Regulations), Revised.  Office of Air Quality Planning and Standards, Research Triangle Park, NC.  EPA Publication No. EPA-450/4-80-023R.  June 1985.  (NTIS No. PB 85-225241).  Additionally, the U.S. EPA has developed a computer program entitled Building Profile Input Program (ABPIP@), which is based upon the procedures identified in its technical support document, to assist in the determination of the critical building(s) which should be used to calculate GEP.

GEP is calculated using the following equation:

	The GEP stack height formula is:  Hg = H + 1.5*L

Where;
Hg is the GEP height measured from ground level elevation at the base of the stack,

H is the height of nearby structure(s) measured from the ground level elevation at the base of the stack, and

L is the lesser dimension, height or projected width, of nearby structure(s).



A GEP analysis should be conducted for all structures within 5*L of each stack following the procedures outlined in Guideline for Determination of Good Engineering Practice Stack Height.   The structure that results in the largest GEP stack height for each stack should be identified as the critical or "controlling tier" for that stack.  Also note that terrain features that are located within 5*L of a stack (L is the terrain feature height) can cause wake effects and should be considered on a case-by case basis.

As an alternative to the GEP equation, a source can use a fluid modeling study to determine GEP stack height.  If the source will consist of porous, rounded, or sloping structure, or if nearby terrain will significantly effect pollutant dispersion, the formula height is not appropriate for determining GEP.  In these situations, a case-by-case analysis must be performed which includes the results of fluid modeling or a field study. Guidance regarding the application of fluid models or field studies in determining GEP may be obtained from the following documents:

U.S. Environmental Protection Agency.  Guideline for Use of Fluid Modeling to Determine Good Engineering Practice (GEP) Stack Height.  Office of Air Quality Planning and Standards, Research Triangle Park, NC.  EPA Publication No. EPA-450/4-81-003.  1981.  (NTIS No. PB 82-145327).

Snyder, W.H., and R.E. Lawson, Jr.  Fluid Modeling Demonstration of Good Engineering Practice Stack Height in Complex Terrain.  U.S. Environmental Protection Agency, Research Triangle Park, NC.  EPA Publication No. EPA-600/3-85-022.  1985.  (NTIS No. PB 85-203107).

3.2
Merged Parameters For Multiple Stackstc \l1 "3.2
Merged Parameters For Multiple Stacks
Sources that emit the same pollutant from several stacks with similar parameters and which are located within 100 meters of each other may be analyzed by treating all of the emissions as coming from a single representative stack.  If the stacks have stack heights or volumetric flow rates that differ by more than 20% or more, then they should be merged with caution.  This technique can only be used when demonstrated to provide the most conservative results, and is most suitable for screening analyses.  

The method for merging stacks is summarized below:

	Step 1.
Compute the dimensionless parameter M for each stack to be merged where:

M
= (Hs * Q * Ts) / E


where,

M
= dimensionless parameter

Hs
= stack height above ground (m)

Q
= volumetric Flow Rate (πd2/4)v, (m3) 

d
= effective stack exit inside diameter, (m)

v
= stack gas exit velocity, (m/s)

Ts
= stack gas exit temperature, (oK), and

E
= pollutant emission rate, (g/s).

Step 2.
Determine which of the stacks has the lowest value of M.  This is the representative stack.

Step 3.
Sum the emissions (E) from the stacks that are being merged.  This summed emission rate along with the stack parameters for the representative stack will be used in modeling the summed stacks.


3.3
Source Typestc \l1 "3.3
Source Types
Atmospheric dispersion models can simulate six (6) basic types of sources.  The owner or operator of a source is responsible for including all of the ambient air emissions from its source that may influence the total ambient concentration.  For instance, if a facility has a boiler emitting PM/PM10 and a process that emits fugitive PM/PM10, the owner or operator must include both sources of PM/PM10.  Consequently, the owner or operator may have to consider impacts from one or more types of source categories for a given facility.  The type of source categories which can be evaluated at any one time depends on the specific dispersion model being used.  The six (6) basic types of source are as follows:

1.
Point sourcetc \l3 "Point source, such as stacks, chimneys, exhaust fans, and isolated vents.  These are the most common types of sources encountered and can be modeled with most dispersion models including the following U.S. EPA models: SCREEN3, ISC3,  COMPLEX I, CTSCREEN, and CTDMPLUS.

2.
Line sourcetc \l3 "Line source, such as roads, runways, conveyor belts or long rows of process vents.  Roadway modeling is typically performed using U.S. EPA=s CAL3QHC model.  However, line sources can also be modeled with ISC3 or SCREEN3 by representing the line source as a series of volume sources.

3.
Area sourcetc \l3 "Area source, such as ponds, storage piles, residential subdivisions, gasoline storage tank farms, and quarry operations on level ground.  Area source algorithms are used to model low level or ground level releases with no plume rise.  These types of sources can be modeled with most dispersion models.

4.
Volume sourcetc \l3 "Volume source, is used to model releases from a variety of industrial sources such as, building roof monitors, multiple vents, fugitive sources of volatile organic compounds (AVOCs@), and conveyor belts.  Volume sources have initial dispersion prior to discharge into the ambient air.  Volume sources can be modeled by SCREEN3 and ISC3.

5.
Open flare, such as those found at refineries and some landfill off gasing facilities can be modeled as a separate source type with SCREEN3 and ISC3.

6.
Open pit, is a source type used to model particulate emissions from open quarrying or mining operations.  The open pit algorithm found in the ISC3 model uses an effective area for modeling pit emissions based on meteorological conditions. The ISC3 model will accept rectangular pits with an optional rotational angle specified relative to a north-south orientation.

This document primarily focuses on point sources since they are the most commonly modeled emission source modeled in Vermont.

3.4
Emission Ratestc \l1 "3.4
Emission Rates
Use of the proper emission rate is essential in the dispersion modeling.  The emission rate for the modeled source must reflect the maximum allowable emissions; as expressed by permit condition, emission standard, regulation, or other enforceable condition; for each applicable averaging period dependent upon the  ambient standard to be used in the compliance comparison (e.g., annual, 3-month, 24-hour, 8-hour, 3-hour, 1-hour).

The operating scenario that causes the maximum ground level concentration must be determined for the "primary" source.  This may require modeling more than one operating scenario (e.g., 100%, 75%, and 50% of maximum operating load or rate).  The highest load or rate does not always correlate to the greatest impacts.  If the source will not operate at variable loads or if a source is incorporated into the analysis as an "included" source in an interactive modeling study, then the load analysis is not typically necessary.  The owner or operator of a source should have the Division determine whether the proposed operating scenario is considered representative.  A discussion of the load analysis must be included with any reported results.

For PSD modeling, baseline actual emission rates (both annual and short-term) must be specified for SO2, NO2, TSP, and PM10.  Further discussion on this matter will follow in item 10.0 of this document. 

For new sources or sources that have not been assigned an emission limit, the emission rate may be derived from published emission factors (see Compilation of Air Pollutant Emission Factors, Volume I: Stationary Point and Area Sources. AP-42, 5th Edition, January 1995.  Office of Air Quality Planning and Standards, Research Triangle Park, NC.), approved stack test data, manufacturer's test data, material balance, or other engineering methods approved on a case-by-case basis.  For emission rates other than those permitted, all calculations and assumptions must be provided along with the analysis.  For sources using backup fuels, the fuel that produces the highest emission rate for each pollutant should be used when determining emission rates for modeling.  For example, a facility which burns primarily natural gas and uses residual oil (containing 2.0% by weight sulfur) as a backup fuel is required to assess compliance with the 3-hour, 24-hour, and possibly annual (depending upon annual emission rates) SO2 AAQS using the emissions produced while burning residual oil.

3.5
Horizontal Discharges and Rain Capstc \l1 "3.5
Horizontal Discharges and Rain Caps
In dispersion modeling, the exit velocity in the upward vertical direction is required.  Many stacks have non-vertical discharges (horizontal or downward) or have rain caps which change the outlet velocity from vertical to horizontal.  In order to model these stacks properly, use the vertical velocity of 0.01 m/sec, or use the vertical velocity component calculated from the following equation:

	Vvert = Vs cos(A)

Where;
Vvert
= vertical exit velocity to input to model

Vs
= exit velocity as reported

A
= angle of the stack with the vertical (degrees).  

   

   For horizontal wall vents and rain caps, A = 90o.
Use the larger of the Vvert or 0.01 m/sec as the exit velocity input to the model.



3.6
Rural/Urban Classificationtc \l1 "3.6
Rural/Urban Classification
The procedure to determine whether to use the rural or urban  dispersion coefficients is found in U.S. EPA's Guideline on Air Quality Models. Vermont, for the most part, is considered to meet the rural classification.

3.7
Complex Terraintc \l1 "3.7
Complex Terrain
The topography in the region of a source is defined as either simple terrain (i.e., terrain lying below the stack top elevation) or complex terrain (i.e., terrain above the top of the stack).  This distinction is important for selecting the appropriate dispersion model to be used.  In complex terrain, the plume height can be lower than the nearby terrain, and therefore, the model must appropriately account for it. The procedure to follow to determine if a complex terrain algorithm should be used to model a source is as follows:

Step 1. Run a SCREEN3 model assuming simple terrain to determine the significant impact area (ASIA@).  The SIA is the radius out to which a significant impact has been predicted.  Significant impacts are described in Table 3.

Step 2. Using a USGS topographic map, evaluate the terrain features within the SIA.  Models which include complex terrain algorithms should be used if any terrain within the SIA is at an elevation above the source's stack top elevation.    

A copy of the topographical map with the SIA inscribed should be submitted with the pre-application modeling protocol.

3.8
Intermediate Terraintc \l1 "3.8
Intermediate Terrain
Intermediate terrain is defined as terrain which lies between the stack top elevation and the predicted elevation of the plume's centerline.  To evaluate potential concentration impacts on intermediate terrain, both simple and complex algorithms must be run.  The most conservative resultant concentration is assumed to be the impact.

Some dispersion models, such as U.S. EPA=s ISCST3, incorporate both simple and complex algorithms and will automatically provide the most conservative resultant.  Other models, such as U.S. EPA=s ISCLT3, do not currently automate this procedure.  In these cases, a simple terrain model (ISCLT3) and a separate complex terrain model (CTSCREEN) must be run on an hour-by-hour basis, and the higher of the two predictions chosen to represent the most conservative resultant.  The reader is referred to a U.S. EPA policy memorandum from Joseph A. Tikvart to Alan J. Cimorelli, dated 6/8/89, for further information (see Appendix C for a copy of the memorandum).  The U.S. EPA has developed a program entitled POSTIT (Post Processor for Intermediate Terrain) designed to facilitate combining the results from the ISCST simple terrain model and the complex terrain model COMPLEX I.  It is provided as a convenient tool for determining concentrations at receptors in intermediate terrain (i.e., receptors that are above stack height but below plume height).

3.9
Receptor Grid Terrain Elevationstc \l1 "3.9
Receptor Grid Terrain Elevations
If the terrain within approximately 5 kilometers (Akm@) of the stack varies by more than 50% of the height of the shortest, non-fugitive, on-site stack modeled, then the terrain feature elevations should be included for the receptor grid.  If the base elevation of the stack is used in the stack data section, then the terrain elevations for each receptor should also be used.  However, it is acceptable to use a zero stack base elevation and model the terrain feature receptors as the difference in terrain elevation and the stack base elevation.  The highest terrain elevation in the area around each receptor should be used as input to the dispersion model.

tc \l2 "3.10
Receptor Gridtc \l1 "3.10
Receptor Grid 


The receptor grid is important in determining the maximum impact from a source.  The grid should be placed so that the location of the maximum concentration for which the general public has access to can be determined.  Therefore, receptors may be required within the source's property line to evaluate cavity  and wake regions if the general public is not physically restricted from gaining access to the area.

For non-major sources, it is recommended that discrete receptors be placed along the property line at a 50 meter increment spacing.  From there, the receptor grid should extend outward for a minimum distance of 1,000 meters from the center of the grid or further if the source has a tall stack and the maximum impacts are occurring beyond 1,000 meters.  Receptor grid spacing should not exceed 100 meters.  Depending on the circumstances, such as an impact evaluation for a hazardous air contaminant source, it may be necessary to reduce receptor spacing to 50 meters near points of maximum impact.

Major sources must first establish the impacts along the fence line.  It is recommended that discrete receptors be placed along the fence line at 100 meter maximum increments.  Receptors should then be placed out far enough to determine maximum ambient concentrations, as well as the extent of the significant impact area.  The maximum grid spacing should be 100 meters.  However, a coarser grid spacing can be used to locate the general areas of maximum ambient impact and the extent of the SIA.  This can then be followed by a fine grid with a maximum spacing of 100 meters for those areas.

In all cases, discrete receptors should be located at obvious sensitive receptor locations (e.g., schools, hospitals, day care facilities, etc.), and at the closest terrain point at an elevation equivalent to stack top.  Receptors should be placed in all "sensitive terrain" areas and Class I areas if within the SIA.  Sensitive terrain areas are geographical areas where the elevation is 2,500 feet above mean sea level or greater.

The owner or operator of a source has the option to use either a receptor grid based upon a polar or rectangular grid coordinate system.  A polar coordinate system should consist of receptors placed on concentric rings located at varying distances from and centered on the primary stack, combined with 36 radii at ten degree intervals (10, 20,...360).  For projects where the SIA is expected to be approximately a radius of 10 kilometers or less, the Division recommends the use of a coarse grid consisting of a minimum of 360 receptors distributed evenly throughout the suspected impact area.  

Rectangular receptor networks are the mostly widely applied form of receptor network.  Most models also allow the flexibility to base the x-y plane on other points of origin besides the typical 0,0 point, such as the UTM coordinate system.  This simplifies the process of locating points of particular interest when analyzing the table of results, or when specifying the location of an emission source.  It is also much easier to locate coordinates for a discrete receptor using the rectangular coordinate system.  The receptor grid to be used in the refined analysis should be approved by the Division prior to beginning the refined modeling analysis.

3.11
Concentration Conversion Factors For SCREEN3 and ISCST3 Modelingtc \l1 "3.11
Concentration Conversion Factors For SCREEN3 and ISCST3 Modeling



U.S. EPA's SCREEN3 model predicts a maximum one-hour ambient concentration except for the complex terrain algorithm which calculates a maximum 24-hour concentration.  These results can be converted to longer averaging periods using the conversion factors listed in Table 5 below.

Table 5: Conversion Factors To Convert Short-term to Long-termtc \l2 "Table 5: Conversion Factors To Convert Short-term to Long-term
	Averaging Period
	Screen3 Simple Terrain & Cavity

ISCST3 All Terrain & Cavity
	Screen3 Complex Terrainb

	
	
	AIntermediate Complex@
	AComplex@ (Screen3 - Valley model)

	1-hour
	a
	2.5
	4

	3-hour
	0.9
	 2.5
	4

	8-hour
	0.7
	 1.75
	2.8

	24-hour
	0.4
	a
	a

	Annual
	0.08
	0.2
	0.2


Notes: 


a - The model calculates the concentrations for these averaging periods.

b-   Screen3 recognizes two types of complex terrain - AIntermediate Complex@ is terrain above stack height but below plume height and AComplex@ is terrain above plume height.  The Screen model will calculate, if applicable, a Aintermediate complex@ 1-hour value and convert it to a 24-hour using a 0.4 scaling factor (Screen Achops off@ all terrain above stack height and treats it as though it is at stack height).  Screen also calculates, if applicable, a Acomplex@ 1-hour value using the Valley algorithm and converts it to a 24-hour value using a 0.25 scaling factor.  It then reports both values as 24-hour values and the modeler must take the worst of these 24-hour values.  Since different scaling factors are used depending on if it is Aintermediate complex@ or Acomplex@ terrain one needs to determine which method calculated the higher value in order to scale these values back to 1-hour or other averaging periods. The ISCST3 model also chops off terrain above stack height and uses the Asimple@ scaling factors.  The Complex 1 model within ISCST3 should also be used for terrain above stack height and the worst case value between ISCST3 and Complex 1 must be used by the modeler.  Complex 1 results would also use the Asimple@ scaling factors.

3.12
Interactive Modelingtc \l1 "3.12
Interactive Modeling
Proposed Major Sources and Major Modifications - New major sources or major modifications may be requested to include other sources of air contaminants in their AQIE.  Other sources to consider are those which are located within 50 km outside of the proposed source's significant impact area which may cause a significant concentration gradient within the significant impact area.  This 50 km ring is designated as the source's "Screening Area".   Figure 1 below depicts the screening area concept.

New major sources or major modifications which significantly impact a designated Class I area may be requested to include and interactively model other sources which may also be significantly impacting the Class I area.

New Minor Sources or Minor Modificationstc \l4 "New Minor Sources or Minor Modifications - New minor sources or minor modifications with allowable emissions at a rate equal to or above the significant levels (Asignificant@ as described in '5-101 of the Regulations) may be requested to include other near-by sources as well.  Sources to be included are those which actually emit the same pollutant in significant quantities which are located within the proposed source's significant impact area.

Source=s Subject to the Modeling Provisions of '5-261of the Regulations - Refer to item 4.0 of this document.


Figure 1: Screening Area
[image: image1.wmf]
3.13
Meteorological Considerationstc \l1 "3.13
Meteorological Considerations
Screening models generally employ a limited set of meteorological parameters representing worst case conditions, and therefore provide a conservative prediction of air quality impacts.  Refined models rely on historical meteorological data to provide a more realistic prediction of air quality impacts.  Depending upon the circumstances, the owner or operator of a source may be required to perform actual meteorological data collection.  In such cases, a minimum period of one year would be required.  The Division strongly urges that the owner or operator of a source contact the Division early in the process of developing their analysis.

For refined models, either five (5) consecutive years of the most recent representative meteorological data from the National Weather Service or a minimum of one year of on-site data is required as input (see 40 CFR Part 51 Appendix W '9.3.1).  National Weather Service hourly observations or joint frequency distributions of wind speed class, by wind direction sector, by stability category, known as STAR (STability ARray) summaries are available from the U.S. EPA.  The specific meteorological parameters for a refined analysis will vary with model selection.  Consult the specific models user=s guide for specific information related to required meteorological input formats.

Additional guidance on meteorological data collection may be obtained from the following document: 

U.S. Environmental Protection Agency. Ambient Monitoring Guidelines for Prevention of Significant Deterioration (PSD). Office of Air Quality Planning and Standards, Research Triangle Park, NC.  EPA Publication No. EPA-450/4-87-007. May 1987.

3.14
Modeling Protocotc \l1 "3.14
Modeling Protocol
A pre-application modeling protocol is only required for major sources and non-major sources required to conduct interactive modeling.  However, complicated facilities should submit a modeling protocol for approval before beginning the modeling analysis.  A protocol should include the following information:

Table 6: Modeling Protocol Information
tc \l2 "Table 6: Modeling Protocol Information
	1.
A diagram of the site including building dimensions (h,w,l), location of existing and proposed exhaust stacks, locations of building air intake vents, associated structures and all pertinent UTM coordinates.

2.
A list of on-site building dimensions (heights, widths, lengths).

3.
A diagram showing property boundaries, distances to adjacent property and description of adjacent property use.  Include a scale and true north arrow.

4.
The location of the site superimposed on a USGS map.

5.
Discussion of techniques for calculating GEP stack height for each stack.

6.
Discussion of techniques for evaluating cavity effects, impacts on rolling and complex terrain, building wake effacts, urban/rural considerations, etc.

7.
Discussion of reasons for model selection.

8.
Discussion of nearby (off-site) sources to include in the modeling analysis.

9.
Discussion of meteorological data proposed for use.

10.
Stack parameters and emission rates for each source.  Also when using merged stacks, discussion of merged stack parameter calculations.

11.
Discussion of receptor locations.

12.
Discussion of PSD baseline dates and sources for interactive modeling.




4.0
Modeling Hazardous Air Contaminant Sources
Sources which emit hazardous air contaminants and are subject to the AQIE requirements of '5-261of the Regulations must use a hierarchical approach which begins with simple screening techniques and may progress through to a refined modeling analysis.  The AHazardous Ambient Air Standards@ (AHAAS@), listed in Appendix C of the Regulations, are to be used in evaluating the acceptability of the ambient air impacts of the source with respect to '5-261 of the Regulations.

Should the application of simple screening techniques demonstrate that the source=s impacts are less than the HAAS, no further analysis will be required.  Should the source fail the initial screening analysis, a more detailed analysis will need to be performed.

The Division may, at its discretion, allow the use of an alternative method for performing the air quality impact evaluation, if the owner or operator of the source can demonstrate the greater accuracy and appropriateness of the alternative method as applied to the source, in comparison with the procedures specified within this guidance.

The screening techniques to be used are detailed in the U.S. EPA=s document Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised, EPA-454/R-92-019, October 1992.  The procedures outlined in the U.S. EPA guidance and this document should be followed.  Any deviations from standard procedures must be approved by the Agency.  Many of the short-term procedures outlined in the previously noted U.S. EPA document have been incorporated into SCREEN3.  A more expanded review may be necessary for emissions of dense or highly reactive gases, as well as some other specialized cases.  The U.S. EPA document A Workbook of Screening Techniques for Assessing Impacts of Toxic Air Pollutants, EPA-450/4-88-009, September 1988, should be consulted.

The source=s impacts may pose an air quality concern if the results of the screening analysis indicate the source=s impact of any hazardous air contaminant exceeds its respective HAAS.  Should this occur, the source may either 1) abate emissions to a greater degree such that the screening analysis demonstrates compliance with the appropriate HAAS, or 2) perform a more refined ambient air quality impact evaluation.  Such a refined modeling analysis must be performed in accordance with the U.S. EPA's Guidelines on Air Quality Models.

If a source chooses to perform a refined (interactive) modeling analysis in accordance with these guidelines, such an analysis will need to demonstrate the source's impact of a hazardous air contaminant, plus impacts from any other stationary source of the same contaminant, do not exceed the HAAS.  If a demonstration of compliance cannot be made, the source will be required to reduce emissions to acceptable rates or it will be denied permission to operate.

Whether the source completes the required ambient air quality impact evaluation using a screening technique, a screening model, or a refined dispersion model, the source must submit the proposed specific analysis methods to the Division for review and concurrence prior to its use.

Sources subject to the air quality impact evaluation requirements of '5-261of the Regulations, must provide the following general information to the Division:

1.
A source description including the average and maximum emission rates for all hazardous air contaminants and stack parameters for both average and maximum operating conditions.  The emission rates and stack parameters must be supported with calculations and engineering analysis documenting the derivation of all values.

2.
A plot plan of the facility and surrounding structures with sufficient data to perform a GEP stack height determination (performed in accordance with the methods described in U.S. EPA=s Guideline for Determination of Good Engineering Practice Stack Height - see item 3.1 for more information), including location and distances from the source to the property line of the facility.  Also identify areas within the facility's boundaries to which the public may have general access (e.g., public right-of-ways, bodies of water, etc.).

3.
A topographical map, with emission points identified, illustrating topographic features of the site and surrounding area.

If the source will demonstrate compliance with the HAAS using a screening model, then the owner or operator of the source shall use the procedures identified in U.S. EPA=s Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised and shall determine and provide the following:

1.
Maximum short-term and/or long-term impacts in accordance with the appropriate averaging period of the HAAS;

2.
Source parameters for which the maximum impacts were evaluated;

3.
Description of the potential for exceeding any HAAS;

4.
Identification of receptor distances and directions for multi-stack situations in complex terrain at which maximum ambient levels were predicted;

5.
Evaluation of downwash potential for stacks which do not conform to GEP requirements, for emissions with low exit velocity, and for all fugitive, horizontal, or downward releases (Note:  The document Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised should be followed with caution when evaluating these types of releases.  There is a possible bias towards over-prediction close to the release.); and

6.
Evaluation of the influence and effect of local topographic features.

For any source with a potential for exceeding a HAAS, as demonstrated by screening techniques or screening models, more refined modeling will need to be performed.  The following items are required for consideration:

1.
Justification for the use of the selected refined modeling procedures;

2.
Demonstration of representative data to assemble model inputs including:

a.
Meteorological data;

b.
Source data for all emission points of each hazardous air contaminant at the facility;

c.
Receptor location including points where maximum impact was indicated by screening, nearby monitoring sites, if any, and location of sensitive receptors such as schools and hospitals;

3.
Use of interactive source modeling to include emissions data for other stationary sources of the contaminant within the vicinity of the source under review.  For purposes of this guidance, the following definitions apply:

a.
"Other stationary sources" means those sources which are subject to the standards of '5-261 of the Regulations and the registration requirements of Subchapter VIII of the Regulations, as well as, all virgin fuel burning equipment otherwise subject to the regulations, for which emissions of the contaminant under review are known to occur above the applicable Action Level specified in Appendix C of the Regulations; and

b.
"Within the vicinity of the source" means a circular area with a radius extending from the source to the most distant point where dispersion modeling performed in accordance with the guidance predicts an ambient impact of ten percent (10%) of the HAAS for the contaminant under review.

4.
Summary of all model options and assumptions utilized in the execution of the model.

The dispersion modeling report submitted to the Division should include the following pertinent information:

1.
Location and magnitude of the maximum ambient impact tabulated and displayed on a topographical map;

2.
Modeled impacts on sensitive receptors;

3.
Comparison of the maximum predicted concentration of all hazardous air contaminants to their HAAS;

4.
Summary of all modeling options and assumptions used, including all default values; and

5.
A copy of all pertinent input data and computer printouts should be available to the Division and retained on file by the source for inspection.

Additional considerations may need to be included when performing an ambient air quality impact evaluation.  The following items may need to be considered where appropriate:

1.
Atypical meteorological conditions such as calms, inversion breakup, fumigation, etc.;

2.
Atypical emission characteristics such as buoyant plumes, liquid plumes; condensable plumes, heavy plumes, cold plumes, dense gas emissions, etc; and

3.
Atypical receptors such as tall buildings, ventilation air intakes, sensitive biological and environmental receptors, other sensitive receptors not readily apparent, etc.

The EPA document A Workbook of Screening Techniques for Assessing Impacts of Toxic Air Pollutants EPA-450/4-88-009 provides additional guidance in calculating specialized plume rise, initial dilution, and regular dispersion for atypical circumstances.
5.0
Model Selectiontc \l1 "5.0
Model Selection
All models used for stationary sources are those recommended by the U.S. EPA.  The following table summarizes the more typically used dispersion models in Vermont.  Models other than those listed in Table 7 should be approved for use by the Division on a case-by-case basis.  Note, dispersion models are constantly being updated and improved to better simulate the dispersion of air contaminants in the environment.  Therefore, consult the U.S. EPA=s Guideline on Air Quality Models for other possible models.  Acceptable models are also listed on the EPA website at http://www.epa.gov/ttn/scram/

Table 7. Summary of Recommended Models
tc \l2 "Table 7. Summary of Recommended Models
	Category
	Screening Analysis
	Refined Analysis

	
	
	Short Term
	Long Term

	Cavity Analysis
	SCREEN3
	none
	none

	Flat Terrain
	SCREEN3
	ISCST3
	ISCST3/ISCLT3

	Rolling Terrain Below Stack top
	SCREEN3
	ISCST3
	ISCST3/ISCLT3

	Complex Terrain Above Stack top
	SCREEN3 or CTSCREEN

or ISCST3
	ISCST3 or

CTDMPLUS
	ISCST3 or ISCLT3/CTSCREEN or

CTDMPLUS


6.0
Screening Analysistc \l1 "6.0
Screening Analysis
The data required to perform a simple screening analysis are the stack height above ground level, stack inside diameter, vertical exit velocity, exit temperature, emission rates (unit emission rate may be scaled to appropriate emission rate), distance to areas accessed by  the general public, and detailed information about any structure within 1/2 mile from each stack.  If the facility is located in an area where terrain features are greater than 50% of the shortest stack (non-fugitive), then a detailed topographical map is required to determine terrain elevations.  See item 3.7 of this document for more information regarding complex terrain.

In addition to modeling 100% of design capacity, alternative operating scenarios, such as minimum and average operating loads, should be evaluated.  The load condition that causes the appropriate highest ground level concentration should be used when demonstrating compliance with any applicable ambient standard.

6.1
Cavity Effectstc \l1 "6.1
Cavity Effects
The SCREEN3 dispersion model calculates 1-hour cavity concentrations using worst-case building dimensions as determined in the GEP analysis (see item 3.1 of this document for more information).  If SCREEN3 predicts a cavity concentration of 0.0 ug/m3 or  the cavity does not extend into property accessible to the general public, then no further cavity calculations are necessary.  If the cavity impacts exceed the appropriate pollutant standard, then emission controls or stack modifications will be required since there are no refined modeling techniques available for estimating cavity concentrations.  If the property is fenced off so that the public does not have access then it can be excluded from the definition of ambient air.  However, the facility should consider worker exposure issues related to building air in-takes.

6.2
SCREEN3 Modeltc \l1 "6.2
SCREEN3 Model
The SCREEN3 model is relatively simple to use.  This model can be used for point, area, flare, and volume sources.  The model has been designed for single source calculations.  It was developed to perform all of the single source, short-term calculations found in U.S. EPA's Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised, EPA-450/R-92-019.  These calculations include estimating maximum ground level concentrations and the distance to the maximum, incorporating  building downwash calculations into the results, estimation of concentrations in the cavity recirculation zone, and estimating plume rise for flare releases.

The model can be used for multiple sources by using the methods in item 3.2 to merge nearby stacks into a single representative stack and also by adding the maximum impacts for multiple model runs.  However, the latter method is very conservative and the user is encouraged to use ISCST3 for facilities with many emission points.  The reader is referred to the SCREEN3 Model Users's Guide, EPA-454/B-95-004 for further information on the SCREEN3 model.  The typical SCREEN3 inputs are described below.

6.3
Significant Impact Areatc \l1 "6.3
Significant Impact Area
The first evaluation to make is to determine whether the source will produce a significant impact.  If no significant impact is predicted, no further evaluation is required. SCREEN3 (or an other approved model) results can also be used to determine a source's significant impact area (ASIA@).  The area of significant impact for a source means the circular area with a radius extending out from the source to the most distant point where modeling predicts the emissions will produce a significant impact.  A significant impact is said to occur when a concentration level for a pollutant and averaging period is predicted to be equal to, or greater than those listed in Table 3 of this document.  In general, the highest modeled pollutant concentration for each averaging period is used to determine whether a source will produce a significant impact. The significant impact area is evaluated to determine which areas (e.g., other states, Class I areas, etc.) will be affected by the source.  The significant impact area is also used to determine potential "nearby" sources that should be included in subsequent "interactive" modeling. (Refer to Section 7.0).  Once the circular area has been defined for each pollutant and averaging period, the largest SIA for each pollutant must be identified (e.g., SO2: 10 km, TSP: 1 km, NOx: 0 km - insignificant, etc.).  This analysis should be discussed in the modeling protocol.

Table 8: Typical SCREEN3 Inputs
tc \l2 "Table 8: Typical SCREEN3 Inputs
	Point Source:

Source type- point source





Emission rate - maximum (g/sec)  See item 3.4.

Stack height - (m)






Stack inside diameter at exit - (m)

Exit velocity - (m/sec)





Stack gas exit temperature - (oK)

Ambient temperature - (oK)  Use 293 oK if unknown.

Urban/rural - (Usually rural)  See item  3.6.

Building height, width, length - (m) Use worst-case dimensions or building dimensions that result in largest GEP height for the stack.  See item  3.1.

Receptor height above ground - flagpole receptors (Usually 0)

Distance from the stack to the nearest plant boundary (m)



	Flare:
Source type- flare







Emission rate - maximum (g/sec) See item 3.4.

Flare stack height above ground - (m)





Total heat release - cal/sec of btu/hr

Urban/rural - (usually rural) See item 3.6.

Receptor height above ground - flagpole receptors (Usually 0)

Distance from the stack to the nearest plant boundary (m)


	Area Source:
Source type- area

Emission rate - maximum (g/sec. m2)  Divide by total area of source.




Source release height - (m)

Length of side of the square area - (m)  Area source represented by a square area.

Urban/rural - (Usually rural)  See item  3.6.

Receptor height above ground - flagpole receptors (Usually 0)

Distance from the stack to the nearest plant boundary (m)

	Volume Source:
Source type- volume

Emission rate - maximum (g/sec) See item 3.4.




Source release height - (m)

Initial lateral dimension, y, of volume - length of side (m) divided by 4.3

Initial vertical dimension, z, of volume:

Surface based source - vertical dimension of source (m) divided by 2.15

Elevated source on or adjacent to a building - building height (m) divided by 2.15

Elevated source not on or adjacent to a building - building height divided by 4.3

Urban/rural - (Usually rural)  See item  3.6.

Receptor height above ground - flagpole receptors (Usually 0)

Distance from the stack to the nearest plant boundary (m)


7.0
Refined Analysis tc \l1 "7.0
Refined Analysis 
Refined modeling is used in two cases: complex sources with many emission points in which screening techniques are not practical, and sources that did not pass the screening procedures.  At the present time, there are no refined models available that calculate cavity effects.  Therefore, procedures described in item 6.1 should be followed for dealing with cavity effects.

7.1
Terrain Considerations tc \l1 "7.1
Terrain Considerations 
The latest version of ISCST (i.e., ISCST3) model is the preferred model for refined modeling for all averaging periods, including annual average.  However, the ISCLT3 model can also be used for estimating annual average impacts.  ISCST3, however can be used for both simple and complex terrain.  ISCLT3, as of today, can not.  As an alternative to ISCST3, the owner or operator of a source may choose to run ISCLT3 with CTSCREEN or the CTDMPLUS models.  The owner or operator of a source should discuss the use of these alternative approaches with the Division prior to modeling.

7.2
Meteorological Input tc \l1 "7.2
Meteorological Input 
The ISC3 model requires the use of actual meteorological data from a representative weather station or on-site data collection.  The met datatc \l4 "data should contain the five (5) most recent, consecutive years of hourly surface meteorological data combined with five (5) years of concurrent mixing height upper air observations (see 40 CFR Part 51 Appendix W '9.3.1).  The hourly surface data include: wind direction, wind speed, temperature, cloud cover, and ceiling height.  In Vermont, upper air sounding from Albany, NY may be used with Burlington, VT meteorological data for most of the state.  However, Concord, NH or Vermont Yankee Nuclear Power Corp. in Vernon, VT data may also be considered.  Guidance on temperatures and mixing heights to be used in a refined model can be found in the User's Guide to the Industrial Source Complex ("ISC3") model (see meteorological input data requirements).

If refined modeling is to be performed in complex terrain using the "Complex Terrain Dispersion Model Plus Algorithms for Unstable Situations (CTDMPLUS)", then the owner or operator of a source should be aware that additional meteorological inputs may be required with this model.  The owner or operator of a source is referred to the user's guide for CTDMPLUS for additional information.

tc \l3 "
Some U.S. EPA models require on-site meteorological input to effectively estimate the dispersion of air contaminants.  The requirement of five (5) years of meteorological data may be waived at the Division's discretion when site specific data is available.  A minimum of one year of site specific data approved by the Division is usually required.  Guidance on determining the representativeness of off-site data may be found in EPA's Guideline on Air Quality Models, while procedures for collecting on-site data, may be found in:

On-site Meteorological Program Guidance for Regulatory Modeling Applications.  Office of Air Quality Planning and Standards, Research Triangle Park, NC.  EPA Publication No. EPA-450/4-87-013.  June 1987.  (As may be revised.)

7.3
Receptorstc \l1 "7.3
Receptors
Either a polar or rectangular coordinate receptor grid must be used in the coarse or refined grid modeling.  Terrain features should be included if the terrain feature has elevations that exceed stack base elevations plus 50% of the shortest non-fugitive stack height being modeled.  See item 3.10 of this document for more information. 

7.3.1
Coarse Grid Array (Polar)tc \l1 "7.3.1
Coarse Grid Array (Polar) 
The polar coarse grid consists of "rings" of receptors, placed along 36 directional spokes.  The spokes start at 10o and go clockwise in 10o increments up to 360 degrees.  True north should be located at 0o and 360o.  Rings should placed at 50m, 100m, 200m, 500m, 1km, 2km, 3km, 4km, 5km, 10km, and progress out to the radius of the SIA or 50 km for sources with tall stacks.  Discrete receptors should be placed as described in item 3.10 of this document.

7.3.2 
Coarse Grid Array (Rectangular)tc \l1 "7.3.2 
Coarse Grid Array (Rectangular)
Begin the receptor grid at the fence line.  Place rectangular discrete receptors along the property boundary spaced no more than 50 meters apart.  Extend the grid far enough to ensure the maximum concentration is calculated.  Place receptors out 100, 200, and 500 meters from the property line at 100, 200, and 500 meter spacing, respectively, and at 1km meter spacing starting at 1km meters from the property line, extending out to 5km.  If modeling indicates that maximum concentrations occur beyond 5km, then modeling should be repeated and the receptor grid extending beyond 5km out to the SIA or 50km.  Place additional receptors at terrain features.  Discrete receptors should be placed as described in item 3.10 of this document.

7.4
Refined Grid Arraytc \l1 "7.4
Refined Grid Array
After running the model with all five (5) years of the latest met data using the coarse receptor grid,  select the worst year (highest predicted concentrations for each pollutant) and rerun that year again incorporating a refined receptor grid.  Receptors should be placed at 100 meter spacing around the receptors where the maximum concentrations occurred for each averaging period in the worst case year(s).

7.5
Refined Inputstc \l1 "7.5
Refined Inputs
The regulatory default option (if available with the applied model) must be used, unless the owner or operator of a source can document that they are not appropriate for the project in question.  The regulatory default option automatically selects the U.S. EPA recommended options for plume rise, buoyancy induced dispersion, vertical potential temperature gradients, treatment of calms, wind profile exponents, and enhanced dispersion coefficients.  The portion of the model output which details the model options used in the modeling analysis should be included as documentation in the air modeling protocol and air quality impact evaluation.

8.0
Evaluating Resultstc \l1 "8.0
Evaluating Results
The owner or operator of a source must demonstrate that the source will not cause or contribute to air pollution in violation of any Ambient Air Quality Standard, Prevention of Significant Deterioration Increment or other state ambient air quality standard (e.g., sulfate standard, HAAS, etc.).  To demonstrate compliance with the PSD Increments and AAQStc \l3 "PSD Increments and AAQS, the owner or operator of a source is required to demonstrate, for each affected pollutant, that one of the following (1 or 2) is satisfied:

1.
The source or modification will not cause a significant ambient impact anywhere.  If the proposed increase in emissions will not result in a significant ambient impact anywhere, the owner or operator of the source is not usually required to go beyond a preliminary analysis.  The significant ambient impact thresholds are described in Table 3.  The highest estimated ambient concentration of that pollutant for each applicable averaging time is used.

2.
The source or modification, together with existing sources and monitored ambient background levels, will not cause or contribute to a violation of any AAQS or the proposed source(s) together with existing sources, taking into account baseline emissions, will not consume the available PSD increment (ambient background not added for PSD analysis).  Consumption of PSD increment varies by pollutant at each receptor and for each averaging time. The amount of increment that is available to any particular project is based on the Division's increment allocation program as described in item 2.3 of this document and '5-502(5) of the Regulations:

Major sources and major modifications may consume up to 25% of the remaining annual increment and 75% of the remaining short-term increment.  Minor sources and minor modifications are allowed to consume the entire remaining available increment.

For additional information, the reader is referred to EPA's New Source Review Workshop Manual, (Draft) 10/90.

The modeled concentrations which should be used to determine compliance with AAQS and PSD increments depend on the type of standard, the available length of record of meteorological data, and averaging time of the standard being analyzed. For deterministically based standards (e.g., CO, NOx, SO2) the modeled impact to use is: (1) the highest annual average concentration of the individual years, and (2) the highest, second‑highest concentration of the individual years for averaging times of 24‑hours or less.  For statistically based standards (e.g. PM10 which has standards based on a 3 year average) the modeled impact to use is dependant on the number of years of meteorological data being modeled.  The annual impact concentration to use would be the arithmetic average of the annual average concentrations of the individual years. Since the short term standard is allowed to be exceeded once per year, on average, the short term impact concentration to use would be the sixth (6th) highest impact occurring over the five (5) years if five years of meteorological data is used or the fifth (5th) highest if four (4) years of meteorological data is used and so on. (See 40 CFR Part 51 Appendix W '8.2.1 and '11.2.3.2).  

8.1
Contingencies for Predicted Violationstc \l1 "8.1
Contingencies for Predicted Violations
If a source is modeled under the provisions of this guidance and its emissions alone are predicted to contribute significantly to, or cause, a violation of the applicable AAQS, then the Division shall require corrective action by the source.  For proposed emission increases, the following procedures should be followed:

1.
The owner or operator of a source can determine whether the proposed emissions increase will result in a significant ambient impact at the receptor point of each predicted violation and at the time the violation is predicted to occur.  The source will not be considered to cause or contribute to the violation if its own impact is not significant at any violating receptor at the time of each predicted violation.  In such a case, the Division may issue approval to the proposed project if it can take remedial action through applicable provisions of the State Implementation Plan to address the predicted violation(s).

2.
If it cannot be demonstrated that only insignificant ambient impacts would occur at violating receptors at the time of the predicted violation, then other measures are needed before any Division approval can be granted allowing the construction or modification of the source.

a.
For AAQS violations to which an owner or operator of a source contributes significantly, approval may be granted only if sufficient emissions reductions are obtained to compensate for the adverse ambient impacts caused by the source.  Emissions reductions are considered to compensate when, at a minimum:

Emission reductions meet the offset requirements in '5-502 of the Regulations and the modeled net concentration, resulting from the proposed emissions increase and the federally enforceable emissions reduction, is less than the applicable significant ambient impact level at each affected receptor, and no new violations will occur. 

b.
In situations where a proposed project would cause or contribute to a PSD increment violation, approval cannot be granted until the increment violation is entirely corrected.  Thus, when the proposed project would cause a new increment violation, the owner or operator of a source must obtain emissions reductions.  In an area where an increment violation already exists, and the proposed project would significantly impact the violation, emissions reductions must not only offset the source's adverse ambient impact, but must be sufficient to alleviate the PSD increment violation, as well.

8.1.1
Contingencies for NO2 Violationstc \l1 "8.1.1
Contingencies for NO2 Violations
There is a special procedure for evaluating predicted violations of the annual NO2 standard or PSD increment from point sources.  If the predicted concentration exceeds the annual AAQS or PSD increment for NO2, than a reassessment of the conversion of NO to NO2 can be made.  The predicted concentration may be multiplied by an empirically derived NO2/NOx value of 0.75 (annual national default).  An annual  NO2/NOx ratio likely to be more representative of the location(s) where maximum annual impact can be used in place of 0.75 if the derivation is properly documented. 

8.2
Non-Attainment Area Demonstrationtc \l1 "8.2
Non-Attainment Area Demonstration
If a source will impact on a non-attainment area, then it must demonstrate that its maximum impacts will not significantly impact the area.  The significant impact values are contained in Table 3 of this document.

8.3
Hazardous Air Contaminant Demonstrationtc \l1 "8.3
Hazardous Air Contaminant Demonstration
Sources of hazardous air contaminants must demonstrate the source's impact of a hazardous air contaminant, plus impacts from any other stationary source of the same contaminant within the vicinity of the source, do not exceed the HAAS.  AOther stationary sources@ and Awithin the vicinity of the source@ are defined as follows:

"Other stationary sources" means those sources which are subject to the standards of '5-261 of the Regulations and the registration requirements of Subchapter VIII of the Regulations, as well as, all virgin fuel burning equipment otherwise subject to the regulations, for which emissions of the contaminant under review are known to occur above the applicable Action Level specified in Appendix C of the Regulations.

"Within the vicinity of the source" means a circular area with a radius extending from the source to the most distant point where dispersion modeling performed in accordance with the guidance predicts an ambient impact of ten percent (10%) of the HAAS for the contaminant under review.

8.4
Background Air Quality Monitoring Datatc \l1 "8.4
Background Air Quality Monitoring Data
Air monitoring data used in the background determination should be representative of the area of interest.  Possible sources of monitoring data are the Division's own ambient monitoring network, the network of another agency or private concern, or a source specific network.  In cases where the Division=s data is to be used, the highest value for each representative pollutant and averaging time over the most recent three calendar year period shall be used. Data from sources other than the Division's air monitoring network must be shown to meet the Division's air monitoring quality assurance & quality control requirements.  These requirements have been established in order to ensure representative, complete, precise, and accurate data collection.  Such determination must be made on a case-by-case basis by the Division.

8.4.1
Source Specific Air Quality Monitoringtc \l1 "8.4.1
Source Specific Air Quality Monitoring
The Division may require the owner or operator of a source to conduct source specific ambient monitoring for a number of situations.  Some of the situations are as follows:

1.
Where the predicted impact of emissions from a proposed facility exceeds the PSD de minimus monitoring concentrations shown in Table 9 of this document;

2.
Where there are no existing monitoring sites in the area around the proposed source and data from other sites cannot be shown to be representative of the area;

3.
Where the emissions from a source may adversely impact a PSD Class I area, or an area where PSD increments or state and federal air quality standards are threatened; and

4.
Where there is sufficient public concern over pre- and post-construction ambient levels of criteria and non-criteria pollutants (e.g. hazardous air contaminants) in the vicinity of a major proposed facility and there is little or no existing air monitoring data available.

8.4.2
Pre- and Post-Construction Monitoringtc \l1 ".4.2
Pre- and Post-Construction Monitoring
Pre-construction monitoring requires the collection of up to one year of data prior to submission of an air quality impact evaluation to the Division.  The Division may allow the collection of data during the permit review process such that one year of data is available prior to the proposed approval of the project and the issuance of a draft permit for public comment.  In such a case, existing monitoring data from other sites are used to conservatively represent background concentrations and data from the source specific monitoring program are use to confirm the air quality impact analysis and provide meaningful data to the public on local air quality levels.

When there is any question as to whether pre-construction air quality monitoring may be required, the owner or operator of a source should consult with the Division as early as possible so that sufficient time is available to collect a representative database.  Post-construction or post-operational local ambient air quality monitoring is generally required for a period up to one year after the source commences operation, unless  the results of the air quality monitoring demonstrate that the source threatens attainment of air quality standards.  

Care should be taken not to confuse the above specified local ambient air quality monitoring demonstration with the source's continuous emission monitoring (CEM) of the stack.  If required by the Division, continuous emission monitoring would be necessary for the life of a project to measure compliance with applicable emission limitations always.  

Table 9 - De Minimis Concentrations for Ambient Monitoring
tc \l2 "Table 9 - De Minimis Concentrations for Ambient Monitoring
	Contaminant
	Air Quality Concentration (ug/m3)

and Averaging Period

	Carbon Monoxide
	575
	8-hour

	Nitrogen Dioxide
	14
	annual

	Sulfur Dioxide
	13
	24-hour

	Suspended Particulate, TSP
	10
	24-hour

	Particulate Matter, PM10
	10
	24-hour

	Ozone
	a
	

	Lead
	0.1
	3-month

	Asbestos
	b
	

	Beryllium
	0.001
	24-hour

	Mercury
	0.25
	24-hour

	Vinyl Chloride
	15
	24-hour

	Fluorides
	0.25
	24-hour

	Sulfuric Acid Mist
	b
	

	Total Reduce Sulfur
	10
	1-hour

	Reduced Sulfur Compounds
	10
	1-hour

	Hydrogen Sulfide
	0.2
	1-hour


a -
No specific air quality concentration for ozone is prescribed.  Exemptions are granted when a source's VOC emissions are less than 100 tons/year.

b -
No acceptable monitoring techniques available at this time.  Therefore, ambient monitoring is not required until acceptable techniques are available.

Source:  40 CFR 52.21(i)(8)
9.0
Special Modeling Considerationstc \l1 "9.0
Special Modeling Considerations
All projects reviewed under '5-502 (i.e., major sources and major modifications) of the Regulations must prepare an additional impact analysis for each pollutant subject to review, which includes impacts on visibility, soils and vegetation, and regional growth impact (e.g., secondary impacts) analyses.  Consult the U.S. EPA=s PSD Workshop Manual for additional information regarding these analyses.

9.1
Visibility Impacts on Class I Designated Areas tc \l1 "9.1
Visibility Impacts on Class I Designated Areas 
New major sources and major modifications to be located within 100 kilometers of a Class I area must perform a visibility screening analysis.  A plume visual impact analysis must be performed using the procedures specified in the following document:

U.S. Environmental Protection Agency.  Workbook for Plume Visual Impact Screening and Analysis.  Office of Air Quality Planning and Standards, Research Triangle Park, NC.  EPA Publication No. EPA-450/4-88-015.

The owner or operator of a source must demonstrate that any plume associated with a proposed project meets the visibility criteria discussed in the Workbook for Plume Visual Impact Screening and Analysis at any public scenic overlook or other appropriate location in the impact area.  Class I areas, such as the Lye Brook Wilderness Area in southwestern Vermont, are afforded special visibility protection designed to prevent visual impacts on observers within a Class I area.

The regulatory default screening criteria should be used in performing the analysis.  The owner or operator of a source should document the regulatory default criteria and any deviations from such criteria. 

9.2
Effects on Soils, Vegetation, and Secondary Impact Analysistc \l1 "9.2
Effects on Soils, Vegetation, and Secondary Impact Analysis
New major sources and major modifications are required to evaluate their effects on soils and vegetation in the impact area.  Any permit application for such a project is expected to provide a characterization of the soils and vegetation in the impact area and an evaluation of any adverse economic and ecological effects from the ambient concentrations projected by the air quality modeling. 

In accordance with Vermont's State Implementation Plan, impacts on vegetation, soils, and an assessment of secondary growth will be conducted through procedures established in Title 10, Chapter 151, Vermont Statutes Annotated.  Section 6081 of this law requires the review and issuance of an Act 250 Land Use Permit for all significant changes in land use throughout the state.  This section includes all secondary growth and all development of a nature likely to impact soils and vegetation through emissions to the ambient air.

9.3
Start-up/Shutdown and Upset Conditions Analysistc \l1 "9.3
Start-up/Shutdown and Upset Conditions Analysis
An air quality impact analysis of the short term effect on AAQS of emissions during facility start-up, shutdown, and upset conditions may be required depending upon the size and type of source, the magnitude of potential emissions, and the frequency and duration of the condition.  The owner or operator of a source should provide a detailed summary of all potential parameters not considered in the "operating" scenario used to base the AQIE.

10.0
Development of the PSD Incrementstc \l1 "10.0
Development of the PSD Increments
Congress established PSD increments in the Clean Air Act to prevent existing "clean air areas" or attainment areas from deteriorating due to growth.  The PSD increment program also was designed to discourage sources from  relocating to avoid the regulatory requirements imposed on the polluted regions of the United States.  The PSD increments basically establish the maximum level of air quality deterioration that could occur in a given area overtime from a particular date.  In no way do the increments allow an area to violate the AAQS, regardless of the level of increment that remains in an area.  To date, Congress and U.S. EPA have established increments for three (3) air contaminants;  SO2, PM (TSP and PM10), and NO2.

10.1
Baseline Concentration Concepttc \l1 "10.1
Baseline Concentration Concept
The reference concentration point for beginning to quantify consumption of the PSD increment is called the "baseline concentration."  The baseline concentration is defined per contaminant and averaging time.  The baseline concentration is the ambient concentration that existed on the date that the first complete PSD permit application affecting the area was submitted to the Division (also known as the "baseline date@).  No determination of the actual baseline concentration is necessary to establish the amount of increment consumed for any given area.  Instead, increment consumption is calculated by quantifying the ambient pollutant concentration changes (i.e., increases and decreases) attributable to emissions that affect the increment.

Increases in emissions which consume increment are defined as, "all emissions not accounted for in the baseline concentration and which specifically include - actual emission increases attributed to a major stationary source that occur after the Amajor source baseline date@ as defined by the Division, and actual emission increases at any stationary, area, or mobile source that occur after the Aminor source baseline date."

To properly analyze PSD increment consumption in a given area, many sources may need to be included in the AQIE.  Depending upon the circumstances of the increment analysis, both the minor and major baseline dates may be applicable for the same AQIE.

10.2
Baseline Date Concepttc \l1 "10.2
Baseline Date Concept
There are two baseline dates for each PSD pollutant.  The major source baseline date is defined as, "the date after which changes in actual emissions associated with the construction at a major stationary source affects the available PSD increment."  The minor source baseline date marks "the point in time after which changes in actual emissions from all sources affect the available increment.@  Baseline dates have been set for Vermont and are summarized in Table 10 of this document:

Table 10 - Vermont PSD Baseline Dates
tc \l2 "Table 10 - Vermont PSD Baseline Dates
	Pollutant
	Baseline Date

	SO2
	Major
	January 6, 1975

	
	Minor
	February 27, 1980

	NO2
	Major
	February 8, 1988

	
	Minor
	September 14, 1989

	TSP and PM10
	Major
	January 6, 1975

	
	Minor
	May 17, 1990


10.3
Major Source Baseline Datestc \l1 "10.3
Major Source Baseline Dates
For the air contaminant, SO2, five (5) facilities in Vermont are currently operating and have been determined by the Division to be subject to the major source baseline date of January 6, 1975.  These facilities are:

University of Vermont, Burlington

Simpson Paper Company, Gilman (formerly known as Georgia Pacific)

Kimberly Clark, Ryegate (formerly known as CPM)

International Business Machines, Essex Junction

Fibermark, Inc., Brattleboro (formerly known as Boise Cascade).

Any SO2 PSD increment analysis that includes any of the above facilities must insure that baseline includes only "actual" emissions of SO2 that existed on this date for these facilities.  "Actual" emissions are defined under '5-101 of the Regulations.  Increases above the "actual" emissions, such as permit allowable emissions, from these facilities (since the baseline date) would consume increment.

In Vermont there are no longer facilities operating which are subject to the major source baseline date for TSP.  Therefore, no major sources in Vermont have baseline emissions for 1975.  Refer to the Minor Source Baseline Date for TSP.  PM10tc \l3 "PM10 has the same baseline dates as TSP.

The NO2 major source baseline date was established on February 8, 1988.  Three (3) major stationary sources are currently operating and have been determined by the Division to be subject to the February 8, 1988 major source baseline date.  These three (3) facilities are:

Burlington Electric Department McNeil Station, Burlington

Speciality Paperboard, Brattleboro

Simpson Paper Company, Gilman (a.k.a. Georgia Pacific)

Any NO2 PSD increment analysis that includes any of the above facilities must insure that baseline includes only "actual" emissions of NO2 that existed on this date for these facilities.

10.4
Minor Source Baseline Datestc \l1 "10.4
Minor Source Baseline Dates
The baseline date for minor sources of SO2 was triggered by the Burlington Electric Department's McNeil Generating Station PSD application on February 27, 1980.  Except the five (5) listed facilities in item 10.3 above, all other sources of SO2 must use the 1980 baseline date for calculating their baseline "actual" emissions of SO2.  Consequently, if a source did not exist prior to February 27, 1980, all of its SO2 emissions would consume increment.  If a source existed prior to February 27, 1980, it must determine its "actual" emissions on this date and include only these emissions in baseline.  Any increase in SO2 emission rates above the 1980 "actual" emissions would consume increment.

The minor source baseline date for TSP/PM10 was triggered on May 17, 1990, by OMYA, Incorporated=s PSD application.  All sources of TSP/PM10 which existed prior to May 17, 1990, must determine their actual emissions at this date and include only these emissions in baseline.  Any increases in TSP/PM10 emissions above the 1990 actual emissions would consume increment.  If a project is new or was constructed after this date, then all of its TSP/PM10 emissions would consume increment.

The minor source baseline date for NO2 was triggered by the Arrowhead Cogeneration PSD application on December 15, 1989.  All NO2 sources in existence prior to December 15, 1989, except the three (3)  previously identified major sources listed in item 10.3 above, must determine their 1989 "actual" emissions, and include only these emissions in baseline.  Any increase above the 1989 "actual" emissions would consume increment.  Consequently, for new projects or facilities constructed after December 15, 1989, all emissions of NO2 would consume increment.  Additionally, it should be noted that the increase in motor vehicle activity in the vicinity of a source is also considered to consume NO2 increment.  The increase in motor vehicle activity would be a consideration from the minor source baseline date of December 15, 1989.  Procedures for quantifying NO2 increment consumption from motor vehicle activity have been derived and are contained in the following U.S. EPA guidance: "Technical Guidance on Emission Inventory and Modeling for the NO2 PSD Increments."

11.0
Final Report Requirementstc \l1 "11.0
Final Report Requirements
The Division recommends that the air quality impact evaluation final report include the followingtc \l2 "final report include the following:

Table 11 - Final Report Checklist

tc \l2 "Table 11 - Final Report Checklist
	1. 
Executive summary including abstract of results and statement of compliance. 

2. 
GEP stack height analysis

3. 
Maps showing location of source(s) with overlays describing significant impact areas, if any, receptor grid overlays, north arrow, scale, and appropriate UTM coordinates.  Locate receptors where high concentrations were predicted.

4.
Plant description including a key to abbreviations used to describe equipment and stacks.

5. 
A description of the modeling methodology used (inputs, model selection, options, receptor grid, etc.).

6. 
Clear presentation of all assumptions made in the evaluation.

7.
Modeling results (raw input/output attached as appendix).  Concentration output should be in two formats: top 10 concentrations, and by receptor.

8.
Modeling results in tabular summary relative to acceptable air quality levels (see example formats in Tables 12 thru 17 of this document).

9.
3.5" diskettes containing model input and output data and also the meteorological data used in the modeling (zipped or compressed files) along with instructions on de-zipping, etc.

10.
Sample calculations for merging stacks, etc.

11.
Input data for any other nearby sources included in the evaluation.

All of the above should be in sufficient detail to enable the Division to determine the validity of the results and the compliance of the source with all air quality standards.




Particular attention should be paid to documentation of the GEP stack height analysis, urban/rural land use analysis, and the identification of significant terrain features and local sensitive receptors.  All assumptions should be well documented.

The Division suggests that large analyses be presented in loose leaf format in a binder so that additions or revisions can be made easily.  The owner or operator of a source is reminded that all impact analyses are public information (except process information which is marked confidential and has been accepted by the Division as confidential) and that permit applications frequently undergo scrutiny during public hearing/comment processes.  Acronyms and abbreviations should be defined, tables and figures should be clearly labeled, and excess technical jargon should be avoided.

Tables 12 through 17 depict example formats of tables which should be included in final submittal.

Table 12 - Emission Rate Summary
tc \l2 "Table 12 - Emission Rate Summary
	Pollutant:
	Worst-Case Rate Emission Rates

	
	Stack 1
	Stack 2
	Stack 3
	Stack 4

	
	(#/hr)
	(#/hr)
	(#/hr)
	(#/hr)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 13 - Stack Descriptions
tc \l2 "Table 13 - Stack Descriptions
	Stack #
	Source Description
	Type
	Stack Release Direction
	Raincap?

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


Table 14 - GEP Analysis (meters)
tc \l2 "Table 14 - GEP Analysis (meters)
	Structure & Abbreviation
	Height
	Width
	Length
	GEP Stack Height

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 15 - Stack Parameters (Point Sources)
tc \l2 "Table 15 - Stack Parameters (Point Sources)
	Stack number:
	1
	2
	3
	4

	Stack height (m) abv. grd.
	
	
	
	

	Stack diameter (m) at outlet
	
	
	
	

	Stack exit temp. (oK)
	
	
	
	

	Stack exit velocity (m/sec)
	actual
	
	
	
	

	
	modeleda
	
	
	
	

	Building height (m)
	
	
	
	

	Building width (m)
	
	
	
	

	Building length (m)
	
	
	
	

	UTM coordinates
	horizontal (E)
	
	
	
	

	
	vertical (N)
	
	
	
	

	Stack base elevation abv msl
	
	
	
	


Note:
a - Stack exit velocity of 0.01 m/sec used to account for non-vertical discharge from horizontal and capped stacks.

Table 16 - Model Results: Maximum Modeled Concentration

tc \l2 "Table 16 - Model Results: Maximum Modeled Concentration
	Pollutant/Stack No.
	Averaging

Period
	Simple Terrain

(ug/m3)
	Cavity

(ug/m3)
	Complex Terrain

(ug/m3)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 17 - Model Results: Comparison with Standards & Increments
tc \l2 "Table 17 - Model Results: Comparison with Standards & Increments
	Pollutant/Stack No.
	Averaging

Period
	Maximum Modeled 

Concentration (ug/m3)
	Monitored

Background

Concentration (ug/m3)
	Resultant

Concentration (ug/m3)
	Allowable Concentration

(ug/m3)
	Shows Compliance?

	- Ambient Air Quality Standards -

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	- Prevention of Significant Deterioration Increments -

	
	
	
	---
	
	
	

	
	
	
	---
	
	
	

	
	
	
	---
	
	
	

	- Vermont Hazardous Ambient Air Standards -

	
	
	
	a
	
	
	

	
	
	
	a
	
	
	

	
	
	
	a
	
	
	


Notes: a - No existing monitored concentrations must be summed with the source's impact for comparison to a HAAS.  However, if interactive modeling is performed, the source must include in its analysis impacts of other sources within the vicinity of the source which meet the following criteria: a. "Other stationary sources" means those sources which are subject to the standards of '5-261 of the Regulations and the registration requirements of Subchapter VIII of the Regulations, as well as, all virgin fuel burning equipment otherwise subject to the regulations, for which emissions of the contaminant under review are known to occur above the applicable Action Level specified in Appendix C of the Regulations; and b. "Within the vicinity of the source" means a circular area with a radius extending from the source to the most distant point where dispersion modeling performed in accordance with the guidance predicts an ambient impact of ten percent (10%) of the HAAS of the contaminant under review. 

GLOSSARYtc \l1 "GLOSSARY
TERM



DEFINITION
Air Quality Impact 

The process used by regulatory agencies to measure a project's potential 

Evaluation


to contribute to air contaminant concentrations in the ambient air.

Actual Emissions

Rate of emissions, as of a particular date, which equals the average rate at which a source actually emitted the contaminant during the preceding two-year period.

Allowable Emissions

The emission rate calculated using the maximum rated or regulatory capacity of a source.

Ambient Air


The portion of the atmosphere, external to buildings, to which the general public has access.

AAQS

 

Ambient Air Quality Standards, any standard which establishes the largest allowable concentration of a specific air contaminant in the ambient air space.

Area Source


Collections of numerous small emission sources impractical to consider as a separate point or line source.

Attainment Area

See definition of Non-Attainment

Background


Ambient pollutant concentrations due to natural sources, nearby sources other than the one(s) specifically being considered and/or unidentified sources.

Baseline Concentration
The reference concentration point for beginning to quantify consumption of the PSD increment.  Defined per contaminant and averaging time and is the ambient concentration that existed on the date that the first complete PSD permit application affecting the area was submitted.

Baseline Date


Date on which the first complete PSD permit application affecting the area was submitted.

Cavity Region


Area of aerodynamic stagnation.  The flow within the stagnant region is highly turbulent.  Located on the leeward side of a building/elevated terrain.

Class I Area


Any area identified in 40 CFR Part 81 Subpart D.  Generally, federally protected National Parks or Wilderness Areas allowing minimal air quality deterioration.

Class II Area


An area which can accommodate normal well-managed industrial growth.  In Vermont, areas not considered Class I, as no Class III areas exist in Vermont.

Class III Area


An area having the largest increment and thereby providing for a larger amount of development than either Class I or Class II.  Vermont has no areas designated in this category.

Complex Terrain

Terrain exceeding the height of the stack being modeled.

Confidential Treatment
Designation given to application material for which the owner or operator of a source demonstrates through 10 V.S.A. '563, that it requires such treatment.  The  Air Pollution Control Division reviews such demonstration through a separate application.

Continuous Emissions 
Defined under federal 40 CFR Part 60.13 and proposed Part 64.

Monitoring


Generally, monitoring conducted on the emissions "points" of a source (e.g. stacks).

Criteria Pollutant

One of six pollutants - ozone, carbon monoxide, nitrogen dioxide, particulate matter (TSP and PM10), sulfur dioxide, and lead - for which the EPA has established air quality standards.

Fluid Modeling


Modeling conducted in a wind tunnel or water channel to quantitatively evaluate the influence of buildings and/or terrain on pollutant concentrations.

Good Engineering Practice
An engineered design method accepted by the regulatory bodies.

Hazardous Ambient Air
The highest acceptable concentration in the ambient air of a hazardous air

Standard


contaminant as specified in Appendix C or as may be determined under '5-261(7) of the Regulations.  All HAAS shall be derived in accordance with the methods prescribed in Appendix D of the Regulations.

Hazardous Air Contaminant
An air contaminant which may reasonably be anticipated to result in an increase in mortality or an increase in serious irreversible, or incapacitating reversible illness.

Impact Area


A circular area with a radius extending from the source to the most distant point where approved dispersion modeling predicts a significant ambient impact will occur.

Joint Frequency

Two independent events for which occurrence may be statistically correlated and estimated.

Line Source


A source of air contaminants that is released in a one-dimensional fashion.  Most often represents the release of automobile emissions operating on a roadway.  

Major Modification

Any modification of a major stationary source that would result in a "significant" increase in "actual" emissions of any air contaminant, or an increase of 50 tpy at a minor source (except:  5 tpy for lead).

Major Stationary Source
Any stationary source whose "allowable" emissions of any air contaminant, are equal to or greater than 50 tons per year (5 tons for lead).

Minor Source


Any stationary source or modification not meeting the definition of a Major Source or Modification under 5-101 of the Regulations.

Mixing Height


The depth through which atmospheric pollutants are typically mixed by dispersive processes.

Modification


Any physical change in, or change in the method of operation of, a stationary source which increases the actual emission rate of any air contaminant, regardless of any emission reductions achieved at the source.  A physical change or change in the method of operation shall not include:

(a)
Routine maintenance, repair and replacement; or

(b)
An increase in the hours of operation or in the production rate, unless such change is prohibited under any condition of a permit.

Nearby Source


Any source which will produce a significant concentration gradient in the "impact area".

Non-Attainment Area

For any air contaminant, an area which is shown by monitored data or which is calculated by air modeling to exceed any applicable ambient air quality standards for such contaminant.  "Attainment Area" means all other areas, except those areas for which there is not sufficient data to allow classification.

Particulate Matter

Any material, except uncombined water, that exists in a finely divided form as a liquid or solid at standard conditions.  PM10 and Total Suspended Particulate (TSP) are categories within this definition.

Persistence Factor

Multiplying coefficient factor which allows the approximation of concentrations at different averaging periods other than that used to obtain the original data.

Point Source


Generally consists of stationary equipment which includes specific stacks or vents associated with the activity.

Prevention of Significant 
Distinction and criteria given to permit reviews of

Deterioration


sources located within "attainment" or "unclassified" areas.

Preferred Model

A dispersion model that is recommended for a specific type of regulatory application.

Protocol


The plan for a scientific experiment, treatment, or demonstration.

PSD Increment


The maximum allowable increase in concentration that is allowed to occur above a baseline concentration for a pollutant.  Regardless of the available increment, a source may never cause or contribute to exceedances of the AAQS.

Receptor


A location at which ambient air quality is measured or estimated.

Receptor Grid


An area map and coordinate system depicting the source and its relative distances in relation to its receptors.  May be in rectangular or polar coordinates.

Refined Model


An analytical technique that provides a detailed treatment of physical and chemical atmospheric processes and requires detailed and precise input data.

Screening Model

A relatively simple analysis technique to determine if a given source is likely to pose a threat to air quality.

Significant Impact

Pollutant, and averaging period specific, regulatory levels, defined as sufficient to require further investigation. 

Simple Terrain


An area where terrain features are all lower in elevation than the top of the stack of the source.

STAR



STability ARray, a joint frequency distribution summary of stability category, wind speed, and wind direction.  The STAR data are used as input for the long term dispersion modeling. 

Wake Region


The entire region of a flow field that is disturbed by the obstacle.  The cavity region would be within the wake and is a part of it.
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*
Air Pollution Control Regulations.

*
State Air Quality Implementation Plan (SIP).

U.S. Environmental Protection Agency ("EPA")
*
Guideline on Air Quality Models 40 CFR Part 51 Appendix W.

*
Ambient Monitoring Guidelines of Prevention of Significant Deterioration ("PSD"), EPA-450/4-87-007.

*
Guideline for Determination of Good Engineering Practice Stack Height (Technical Support Document For the Stack Height Regulations) (Revised), EPA-450/4-80-023R.

*
New Source Review Workshop Manual, Prevention of Significant Deterioration and Nonattainment Area Permitting (Draft), October 1990.

*
On-Site Meteorological Program Guidance for Regulatory Modeling Applications, EPA-450/4-87-013.

*
Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, EPA-454/R-92-019.

*
User's Guide to the Complex Terrain Dispersion Model Plus Algorithms for Unstable Situations (CTDMPLUS):  Volume 1. Model Description and User Instructions. EPA/600/8-89/041.

*
User's Guide to CTDMPLUS:  Volume 2.  The Screening Mode (CTSCREEN), October 1990.

*
User's Guide to the CTDM Meteorological Preprocessor Program, December 1987.

*
The Complex Terrain Dispersion Model Terrain Preprocessor System User's Guide and Program Description, December 1987.

*
User's Guide for the Industrial Source Complex (ISC3) Dispersion Models, Volume I - User Instructions.  EPA-454/B-95-003a, September 1995.

*
User's Guide for the Industrial Source Complex (ISC3) Dispersion Models, Volume II - Description of Model Algorithms.  EPA-454/B-95-003a, September 1995.

*
User's Guide for the Industrial Source Complex (ISC3) Dispersion Models, Volume III - Guide to Programmers.  EPA-454/B-95-003a, September 1995.
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Models are available from U.S. EPA's Source Receptor Analysis Branch, Research Triangle Park, North Carolina.  EPA has initiated the Support Center for Regulatory Air Models (SCRAM) with an electronic bulletin board service as the main mode of communication.  Interested persons may access SCRAM at the following internet web address:  http://www.epa.gov/ttn/scram/.  SCRAM allows the user to download air quality models, obtain information on the current status of model development, and obtain model modifications.  Additional information on SCRAM may be obtained by calling EPA at (919) 541-5384.

Software and user's guides for individual models are also available through the National Technical Information Service ("NTIS") at:

Computer Products

National Technical Information Service

U.S. Department of Commerce

Springfield, VA  22161

(703) 487-4763
"User friendly" versions of the regulatory models are available from the private sector.  Persons wishing to obtain software or assistance may obtain the names and addresses of potential vendors or contractors in the directories of air pollution control or meteorological journals.

Attachment C - U.S. EPA Policy Memorandum Regarding Modeling for Intermediate Terrain
June 8, 1989

MEMORANDUM

SUBJECT:
Policy Interpretation ‑ Modeling for Intermediate Terrain

FROM:

Joseph A. Tikvart, Chief

Source Receptor Analysis Branch, TSD (MD‑14)

TO:

Alan J. Cimorelli, Lead Meteorologist

Region III (3AM12)

    In response to your request, the Model Clearinghouse has reviewed your position regarding modeling procedures that should be used for "in‑between" terrain, which we choose to call "intermediate" terrain.  Our understanding of your position is as

follows.  When on‑site meteorological data are available, receptors that are located in intermediate terrain, i.e., between stack height and plume height, should be modeled with both a simple terrain model (with terrain "cut‑off" at stack height) and

a complex terrain model and the highest of the two estimates chosen on an hour‑by‑hour basis.  Estimates for averaging times longer than 1 hour would be determined in a standard fashion and may contain a mixture of simple terrain and complex terrain model

estimates.  This procedure would be used for both single and multiple stack situations.

    When on‑site meteorological data are not available and only the Valley screen is available for the complex terrain estimates, your recommendation is to allow for a case‑by‑case analysis where judgments can be made on whether the controlling (design) concentration would be associated with the simple terrain model estimates or the Valley model estimates.  In those cases where judgmental considerations do not lead to a probable conclusion in that regard, it may be necessary to require the source to collect 1 year of on‑site meteorological data so that the procedure in the previous paragraph can be used.

    If the above restatement of your position is correct, then we agree that it is appropriate.  Initially it was believed that the language in the "Guideline on Air Quality Models," could be satisfied by processing 1 year of data with both a simple terrain model and a complex terrain model; the higher of the two design concentrations (assuming that the design concentration indeed occurs in intermediate terrain) was to be used in setting the emission limits.

    During FY‑88 a number of situations arose, involving multiple stacks of varying heights, where it became clear that the above procedure would not logically satisfy the guidance.  As you point out, in a multiple source situation for a given hour a specific receptor may be an intermediate terrain receptor for one source while for a second source it may be either a complex terrain or simple terrain receptor.  If one applies the above procedure to this situation, the second source which should be modeled using, say, a complex terrain model for the simple terrain portion of the analysis will, for the hour in question, be modeled in conflict with our guidance.  Because of these difficulties we determined that the only logical way to satisfy the guidance was to conduct the comparison on an hour‑by‑hour basis when multiple stacks are involved.  A summary of that position is contained in the FY‑88 Model Clearinghouse Report. Finally, in your recent memorandum you point out that modeling multiple source situations differently from single sources is not equitable and that the hour‑by‑hour modeling should be required for single stack situations as well.  As indicated above, we agree with that position.

    Of course, the eventual availability of CTDMPLUS will ameliorate this problem.  CTDMPLUS should be applicable to all receptors above stack height; it will do away with the need for using two different models and comparing the estimates.  While there will be some ambiguity in multi‑stack situations, we are working jointly to develop straightforward guidance for such situations.  However, for the present, we agree that your position is the only logical approach available. 

    A related concern is the resources required to perform modeling in complicated situations with more than one model.  Possible approaches to deal with this problem might be:

    1.  acquire data and do analyses to substantiate/refute the need for estimates from both models,

    2.  on a case‑by‑case basis make a proposal to apply the original version of CTDM to all receptors above stack height, and

    3.  develop a general hybrid model or post‑processing software to make the analysis less resource consumptive.

Alternatives 1 and 3, while perhaps desirable, require resources to complete; such resources are not currently identified.  For Alternative 2, it is doubtful that very many sources will want to, or have the data bases to, apply CTDM at the present time.  Thus, for the foreseeable future we will need to implement the guidance as we have in the past, using existing simple terrain models and complex terrain models in the fashion described in your memorandum.  Modelers will need to develop software to process the data on a case‑by‑case basis.

    If you have any questions, please contact me.

cc: D. Grano, AQMD (MD‑15)

    S. Reinders, TSD (MD‑14)

    D. Wilson, TSD (MD‑14)
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