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1.0 INTRODUCTIONtc "INTRODUCTION" \f C \l 1
This document provides information regarding how to use the MergeMaster database program.  The MergeMaster Database is designed to manage the data commonly used in air dispersion modeling.  MergeMaster is intended to supplement, but not replace, commercially available air dispersion model setup software.

This database is designed to provide the information needed to model the air pollution concentrations surrounding a location, and to manage the information for several projects going on simultaneously.

2.0 INSTALLATIONtc "INTRODUCTION" \f C \l 1
Download the MergeMaster database from the NMED/AQB web page and install it according to the following instructions.

2.1 Installing MergeMaster

Software requirements:

MS Access 2000 or later version of Access is required to use MergeMaster.
Obtain MergeMaster from the Bureau as follows


Find MergeMaster (emissions inventory database) on the web page or ftp site and download it.


Extract/unzip the mdb file to a location where you can find it.  Do not open the database directly from WinZip because the file will then be read-only and will not operate properly.


Open MergeMaster with MS Access.


2.2 MergeMaster Support

To request modifications to MergeMaster, send an e-mail to the following address:

Eric.Peters@state.nm.us
Your request will be addressed if time allows.

3.0 GENERAL INFORMATION SCREENtc "General Procedures" \f C \l 1
The information at the top of the main form ("PrimeSite") is required for most uses of the MergeMaster tool.  Fill out the facility information at the top of the form before proceeding to other areas.

3.1 Getting Started

MergeMaster uses Universal Transverse Mercator (UTM) coordinates to determine the location of the facility and to interpret data surrounding that area. Entering UTM coordinates and UTM Zone at the top of the main form ("PrimeSite") are critical for the operation of most of the database's operations. It is also important to identify the facility with a unique name so that when multiple facilities are being modeled simultaneously, they will not be confused with one another. The required and suggested information is summarized below. Once this information is entered, many of the desired database functions can be used without extensive instructions. 

Create a new record.

Enter the facility name at the top of the form.

Enter the UTM coordinates in meters and UTM zone in the appropriate fields.  

Select the Datum (NAD83 is preferred for new data).

Enter the elevation of the facility.

REQUIRED INFORMATION: EXAMPLE

Facility Name. Somewhere near Albuquerque
UTM coordinates and zone. UTMH 360000, UTMV 3870000, UTM Zone 13
Radius of impact (ROI). 15 km
Pollutant. (for surrounding sources) NO2

SUGGESTED INFORMATION: EXAMPLE

Elevation (ft) 5000 ft

3.2 GENERAL INSTRUCTIONS

The following information is critical for the use of the database:

“Facility Name” The database is designed to handle the information for multiple facilities at one time. 
It is important that each facility be given a unique identifier so it can be referred to in the future.

“UTMH (meters)” The geographical nature of the data make it crucial to have the UTM coordinates 
“UTMV (meters)” and UTM zone for the facility accurately reported.
“Zone” (UTM zone).

The above information will be required for most applications of the database. Completing the information for “Elevation in ft.” and for “ROI (km)” (Radius of Impact) is recommended for many applications.

4.0 SURROUNDINGS PAGE

The Surroundings page deals with general location information and facility mapping.

4.1 Retrieve Surrounding Sources

“Retrieve Surrounding Sources” is described under “Sources Page”.

4.2 Determine Albedo, Bowen Ratio, and Surface Roughness

Albedo, Bowen ratio, and surface roughness data are available for the State of New Mexico.  This section describes how to determine appropriate values for your facility.  
4.2.1 Obtaining surface characteristic data files

The data is available on the Modeling web page in the same location as MergeMaster (http://www.nmenv.state.nm.us/aqb/modeling/mergemaster.html ).  This data was derived from USGS data.  The zip file contains a set of four binary grid files that must be unzipped into a location you will remember before MergeMaster can interpret the data.
4.2.2 Calculating surface characteristics
1.  Press the “Determine Bowen Ratio” button and a form will appear that can calculate these parameters that are needed to run AERMOD.  The top of the form will be filled in with the UTM coordinates of the facility listed on the main facility form in Zone 13 equivalents.  These may be adjusted, if necessary.
2.  Select the appropriate facility size for your project.

	Heading
	Grid size used (km)
	Description

	Small fugitive source:  1
	3 by 3
	Use this for small fugitive sources, such as gravel crushers.

	Minor source:  2
	5 by 5
	Use this for NSR minor sources.

	Major source:  3
	7 by 7
	Use this for Title V or PSD major sources.


3.  Click the “File Location” window and use the common dialog explorer window that pops up to locate the location of one of the files you have unzipped.  (MergeMaster will remember this location for next time.)
4.  Click the “Calculate” button.  MergeMaster will fill in the fields for albedo, Bowen ratio, and surface roughness with the average values in the grid immediately surrounding the facility.  The land use code of the center of the grid and its description will also be displayed.

4.3 Siting Requirements

Press the “Siting Requirements” button and a table will appear with distances for requirements for General Construction permits and Title V permits.

4.4 List Surrounding PSD Class I Areas

This database contains information on the locations of all PSD Class I areas in and near New Mexico.  These functions list the distance from the location entered on the General Screen to the nearest point on each PSD Class I area.

4.5 View Data Graphically

Follow the instructions below to graphically view data loaded into the database.

1. Make sure the facility information and location at the top of the main form is correct.

2. Move to the surroundings page.

3. Select a table to view. The options are as follows:
"GRF" will display the most recent ISCST3 graphics output (GRF) file that was loaded into the database.
"GRFexceedances" will display the table of exceedences that were determined for the last GRF file that was analyzed..
"RE" will display the receptors currently filling the receptor grid table.
"RoundGrid" will display the locations and elevations currently contained in the work grid.
"SO" will display the sources in the last ISCST3 input (DTA) file that was loaded or written.
"SurrSources" will display the most recently retrieved surrounding sources.

4. Choose whether you want to view the elevation or the concentrations at the locations. Concentrations are only an option for the "GRF" and "GRFexceedances" options.

5. Press the "View Data Graphically" button.

6. If "concentration" was chosen to be viewed, you will be asked to select which group and averaging period to view. If there are more permutations of groups and averaging periods than the message box has room for, the permutations not listed can still be selected by deducing the number associated with the unlisted groups.

7. A map will appear which contains the following information:
All Class I areas near the area being viewed will be drawn and labeled.
All buildings and fencelines at the facility will be drawn and labeled.
All 7.5 minute maps within the ROI specified at the top of the main form will be displayed and labeled.
A scale bar at the bottom of the map will be labeled with the distance of the line.
The center of the area currently being viewed will be marked with a green dot.
The information in the table chosen above will be displayed as follows:
Position of the location will be marked with a colored circle.
The color of the circle represents the elevation or the concentration at that point, depending on which options was chosen. The highest elevations or concentrations will be red, and the color will gradually change to yellow as the value decreases. The purity of the color is relative to the highest and lowest of the values (not to zero).

8. To change the scale of the map, change the number by "Zoom factor X". Then press the "View Data Graphically" button again. For example, entering 100 in this box will magnify the area viewed 100 times.

9. To look to the right/left or top/bottom of the map, change the values in "Pan Right" or "Pan Up", respectively and press the "View Data Graphically" button again. For example, entering 10 by "Pan Right" and -0.5 by "Pan Up" will cause the center of the area viewed to move 10 kilometers right and half a kilometer down.

4.6 Retrieve 7.5 minute or 60 minute DEM data
4.6.1 Obtaining Elevation

The ISCST3 model performs calculations for simple and complex terrain. The model accepts elevation data for receptors. This data should be obtained from USGS topographic maps. Elevations should be included for all receptors within the radius of impact (ROI), or within 10 km if the ROI is greater than 10 km. Elevations should also be included for all sources within the ROI or within 10 km if the ROI is greater than 10 km. Use your source’s elevation for all sources beyond this. For fine grid analysis with receptor spacing less than 100 meters, 7.5 minute series quadrangles should be used. The 1 degree by 1 degree maps may be used for coarse-grid analyses.

This database will look up elevations from USGS digitized maps.
See "DEM INSTRUCTIONS" for detailed instructions on using digitized 7.5 minute and 1 degree maps to determine elevations.

4.6.2 DEM INSTRUCTIONS

It is important to have accurate elevations for input for air dispersion models because relatively small differences in terrain can produce large differences in modeled concentrations. This database will determine the elevations of receptors, sources, buildings, and other locations based on the UTM coordinates of the locations and elevation information contained in digitized USGS 7.5 minute DEM data files and digitized USGS 1 degree DEM data files. 

Digitized information may be downloaded from USGS.
For 1 degree DEM data try the following web page:http://edcwww.cr.usgs.gov/glis/hyper/guide/1_dgr_demfig/index1m.html
The following page may still have 7.5 DEM data available.
http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/ndcdb.html
Web pages may be changed, moved, or redesigned without notice.
Try the following web page if the above link fails. 7.5 minute data downloaded from this page may need to be reformatted into DEM format.
http://edcwww.cr.usgs.gov/bin/maptest/coords=55+-130+20+-65/scale=24/type=dem/zoom=8

The 7.5 minute maps for the state of New Mexico are currently available for free download at the following location:
http://edcwww.cr.usgs.gov/doc/edchome/ndcdb/7_min_dem/states/NM.html
There are several levels of file compression that must be unzipped before using the information. See the USGS web pages listed above for more information. This database looks for map names that are the file number followed by ".CDO". The correct number to name the file can be determined by specifying a large enough ROI and pressing the "Nearby 7.5 minute maps" button (or by searching the table "DEMIndex" for the "FileNumber" associated with the map name).

Detailed instructions on calculating elevations:

1. Go to "Surroundings" tab and look for the words, "Retrieve 7.5' and/or 60' DEM data."

2. Select the type of object you with to look up the elevations of. Possibilites are:
Buildings: Each building in the table "Buildings" will be assigned an elevation determined by averaging the elevation of all of its vertices. See the topic "Building Downwash and Cavity Concentrations" for more information about buildings.
Facility Stacks: The elevations of all the stacks in the table "Stacks" will be calculated and the table will be updated. See the topic "Stacks" for more information about facility stacks.
Miscellaneous: The elevations of all the locations in the table named "RoundGrid" will be calculated and updated. This table can be reached by pressing the button "Show Work Grid" at the lower right of the "Surroundings" tab.
Receptors: The elevations of all the receptors in the table "RE" will be calculated and updated. This table can be reached by pressing the button "Show Receptor Table". See the topic "Receptors" for more information about creating receptors.

3. Make sure the computer paths leading to the two types of DEM data (7.5 minute and 1 degree) are correctly listed under the DEM data section.

4. Press the "Calculate Elevations of …" button.

5. You will be presented with three options concerning DEM data. If you have the entire set of 7.5 minute DEM data for New Mexico, press "Yes". If you have only some of the 7.5 minute maps press "No" and you will be prompted with instructions when a map is not detected in the specified path.
If you have only 1 degree DEM data, press "Cancel"

6. A graphical representation of the locations and elevations that were just calculated will appear. Colors of the sources represent their elevations with respect to one another. Red is the highest and yellow is the lowest.

7. The elevations are now updated in their source tables, as listed above. These may be pasted or exported into other applications as desired.

Nearby Maps

The buttons, “Nearby … maps”, list all the 7.5’ maps or 1 degree maps touched by the radius of impact of the facility.
Input required:
1. UTMH of facility
2. UTMV of facility
3. UTM zone of facility
4. Radius of impact
5.0 APPLICATION INFORMATION PAGE

The Application Information page includes information to describe the facility, including permit number and various information from the application form.

Location information

Controls on this tab convert the facility's UTM coordinates to lattitude and longitude and to other UTM zone equivalents. They will also estimate the Range and Township the facility is located in (+/- about 2 Ranges or Townships, worst case).

6.0 CALCULATOR PAGE

The Calculator page includes functions to calculate elevation-adjusted air quality standards, UTM and Lat/Long conversions, flare parameters, and setback distances.

6.1 Flare Modeling

Flare modeling parameters can be calculated by entering the values of the gross heat release and the molecular weight into the appropriate fields below Flare Modeling on the calculator tab on the main form of this database. The formulas the calculator uses to produce the desired parameters are described below.

Flares should be treated as point sources with the following parameters:
stack velocity = 20 m/s
stack temperature = 1000 degrees C
stack height = height of the flare in meters
effective stack diameter in meters = D = (1E-6 * q * (1-0.048*(MW)^(1/2)))^(1/2)
where: 
q is the gross heat release in cal/sec
MW is the weighted by volume average molecular weight of the mixture being burned.

Flares in the emission inventory should already have an effective diameter calculated; so the parameters in the inventory can be entered directly into your model input “as is”. There are other methods for analyzing impacts of flares. If you wish to use another method, check with the Bureau modeling staff first.

6.2  Location Conversions

The Location Calculator button will open a form to convert between UTM zones and/or Lat/Long.

1. Go to "Calculator" tab and look for the Location Conversions area.

2. Press the "Show Coordinates Table" button.

3. Paste original UTM coordinates into the "UTMH" and "UTMV" columns, and the original zone, if desired. If the original coordinates are located in more than one zone, then the Zone column must be filled out. 

4. To fill out the "Zone" and "ZoneNew" columns, press the "Specify Old and New Zones" button and respond as prompted.

5. Press the "Calculate New Zone Equivalents" button.

6. Copy and paste the table that appears as desired.
6.3 Modeling Tools

6.3.1  Setback Distance Calculator

This button calculates the setback distance.

6.3.2  Ring Theory Modeling

This button opens the Ring Theory Model form.  This tool is used to create an ISCST3 input file with hourly emission rates for a ring of opacity.  Elements around the ring only emit when the wind is blowing toward them.

6.3.3  AERMAP input maker

This button creates an input file for AERMAP.

6.3.1  Run New AERMAP

This button runs an alternative version of AERMAP.

This version can use both 7.5-minute and 1-degree DEM data files to calculate elevations and hill heights.
This version should run about 100 times faster than the standard version.

It is possible that some hills will be lower in this version.  This needs to be corrected before implementing this program.

6.4 Gaseous Concentration Elevation Correction

The following equation calculates the conversion from ug/m3 (micrograms per cubic meter) to ppm (parts per million), with appropriate corrections for temperature and pressure (elevation):

ppm = ( 4.553E-5 * C * T * 10^( Z * 1.598E-5 ) ) / MW

where: 
C = component concentration in ug/m3.
T = average summer morning temperature in Rankin at site (typically 530 R).
MW = molecular weight of component.
Z = site elevation, in feet.

The calculation from ug/m3 to ppm or vice versa can be performed by entering the concentration in the appropriate fields in the calculator and selecting the correct molecule. The elevation of the location must be entered in feet at the top of the main form. The calculator also calculates the equivalent standards in ug/m3 at the elevation entered at the top of the form.

When comparing concentrations with standards, this database converts the concentration at each receptor to ppm by using the elevation of that receptor, rather than the elevation of the facility being modeled. The elevation of the facility being modeled will be used for receptor elevations when a facility that was modeled using flat terrain is imported.
7.0 SOURCES PAGE

The Sources page includes capabilities to import, export, and otherwise manipulate source information.

Stacks

Stacks entered into the "Stacks" table will be written into DTA (ISCST3 input) files written by this database. They can also be formatted automatically for pasting or printing in a number of ways.

7.1 Surrounding Sources 

Once the ROI is determined for a specific source, neighboring sources need to be included and a cumulative impact analysis needs to be performed. Neighboring sources information can be obtained from Bureau modeling staff in the form of a retrieval from the US EPA’s Aerometric Information Retrieval System (AIRS) data base. In some cases, neighboring source data from other states may be required. The Bureau can provide some data for neighboring states, but the applicant is responsible for verifying any missing data with the other states. The modeler should be prepared with site UTM coordinates, source radius of impact information, and pollutants to be modeled. Any suspicious data within the retrieval should be brought to the attention of the modeling staff. Further information on neighboring sources modeling can be found in the Emission Inventory Requirements section of this document. Depending upon the geographic location, emission inventories can change rapidly; please consult with the Bureau if there is a significant time lag (more than 2 months) between the time the retrieval is prepared and the submittal of the analysis.

See "Retrieve Surrounding Sources" for detailed instructions on using this database to retrieve and merge surrounding sources.

Retrieve the sources from MergeMaster

Enter the facility name at the top of the form (preferably in a new record)

Enter the UTM coordinates and UTM zone in the appropriate fields.  

Press the “Retrieve Surrounding Sources” button.

A form will appear with the following default information.


UTM coordinates specified in the previous form.


65 km default retrieval radius.


Air Quality Control Region (AQCR) based on the UTM coordinates.


PSD minor source baseline dates for that AQCR (if established).


A list of pollutants to be retrieved (with check marks if the baseline date applies).

Delete the pollutants you are not interested in by selecting the record at the grey bar to the left of the pollutant name and hitting the delete key.  All the pollutants remaining will be retrieved.

Press the “Retrieve Surrounding Sources” button.

Specify the name of a new folder to put the data into.

MS Excel files containing the data retrievals will be placed in that folder.

7.1.1 File Format 

Files provided by the Bureau or exported by MergeMaster are in Microsoft Excel (97 to 2000) format.

7.1.1.1 File Names 

File names begin with “Neighboring_”, followed by the pollutant abbreviation and then the type of modeling to be done with that group.

Examples: 

“Neighboring_CO_NAAQS_Sources.xls” contains carbon monoxide emissions to be used for NAAQS and/or NMAAQS modeling.

“Neighboring_NO2_PSD_Increment_Sources.xls” contains emissions of oxides of nitrogen to be used for PSD increment analysis.

7.1.1.2 Fields and units 

Table 1 describes the fields and units of the data in the Exported Excel files.

Table 1:  Data Format and Description.

	Field name
	Units
	Description

	MASTER_AI_ID
	N/A
	TEMPO ID of facility

	SUBJECT_ITEM_CATEGORY_CODE
	N/A
	Source category identifier

	SUBJECT_ITEM_ID
	N/A
	TEMPO ID of item

	SUBJECT_ITEM_TYPE_CODE
	N/A
	TEMPO item description

	SUBJECT_ITEM_DESIGNATION
	N/A
	Optional item name

	SUBJECT_ITEM_DESC
	N/A
	Item description

	LATITUDE_DEC_DEGREES
	Decimal degrees
	Latitude of item

	LONGITUDE_DEC_DEGREES
	Decimal degrees
	Longitude of item

	MASTER_AI_NAME
	N/A
	Facility name

	MASTER_ORG_NAME
	N/A
	Company name

	Zone
	N/A
	UTM zone

	UTMH(m)
	meters
	UTM easting

	UTMV(m)
	meters
	UTM northing

	Elevation
	meters
	Elevation of base of source

	STACK_HEIGHT
	meters
	Height of stack

	TEMPERATURE
	Kelvins
	Exit gas temperature of stack

	STACK_VELOCITY
	m/s
	Exit gas velocity of stack

	STACK_DIAMETER
	meters
	Diameter of stack

	Stack_Type
	N/A
	Type of stack (vertical, horizontal, fugitive, etc.)

	Distance
	km
	Distance from this facility to center of domain

	HrsPerYear
	hours/year
	Allowable hours of operation

	EmissionRate_lbh
	pounds/hour
	Emission rate (short term)

	EmissionRate_TY
	tons/year
	Emission rate (long term)

	SIC_CODE
	N/A
	Standard Industrial Classification Code

	SCC_CODE
	N/A
	SCC


7.1.2 Notes 

Short-term emission rates (“EmissionRate_lbh”) should be used in modeling.  Long-term rates are available for QA purposes only.

Emissions designated as NO2 are actually total oxides of nitrogen (NOX).

Depending upon the geographic location, emission inventories can change rapidly; please consult with the Bureau if there is a significant time lag (more than 2 months) between the time the retrieval is prepared and the submittal of the analysis.

7.1.3 Data From Other States

If you are modeling an area within 65 km of a state line, surrounding sources from other states may be required.  The Bureau can provide some data for neighboring states, but the applicant is responsible for verifying any missing data with the other states.  

Colorado sources are currently incorporated into MergeMaster, but they may not be up to date and PSD increment information may be incorrect.

The Emissions Inventory of neighboring sources XE "neighboring sources"  is used as input data in air quality models.  

7.6 APPLYING THE DATAtc "Dispersion Modeling Details" \f C \l 1
After checking for obvious errors, data from the Excel spreadsheets must be imported into the model.  Procedure for importing data depends on if a graphical interface is used or if the model is used directly.

7.6.1 Pasting the data into a Graphical User Interface (GUI)

These instructions are for modelers using such programs as BEEST, Breeze, or ISC-View.

Arrange the columns in the proper order to paste into the model.

Add a column at the proper location for a unique identifier for each source.

Copy and paste the data into the GUI as point sources.

Note:  Some GUI programs may crash if too many sources are pasted at once.

7.8.1 Creating a Text Input File 

Converting the Excel files into properly formatted text files can take some manipulation.  Detailed instructions would be too lengthy to print here.  Direct export from MergeMaster to formatted text files may be available at some point in the future.

7.9 SPEEDING UP THE MODELtc "Dispersion Modeling Details" \f C \l 1
Most models will run more quickly with fewer sources.  However, merging sources takes time for performing the merging and for quality assurance, and may decrease the accuracy of the model.  Combining stacks at a single facility is allowed only if the stack with the worst dispersion characteristics is used as the merging stack.  Combining sources also spatially locates the sources at a single point, which also tends to increase predicted concentrations.

In general, the Bureau is under the impression that merging sources uses more time than it saves for most models at current computer speeds.  However, options for merging and discarding sources are discussed below.

7.9.1 Discarding Surrounding Sources.

Surrounding sources with small emission rates may be discarded for modeling compliance with the NAAQS and NMAAQS.  PSD increment-consuming sources may not be discarded for PSD increment analysis.  The table below describes when surrounding sources may be discarded.  

Table 2:  Discard Radius and Emission Rates for Surrounding Sources.

	Between
	And less than
	Retain neighboring source if total emissions within 2.5 km of that source exceed:

	Facility
	ROI XE "ROI"  + 10 km
	Retain all sources

	ROI XE "ROI"  + 10 km
	ROI XE "ROI"  + 20 km
	24 lb/hr
	105.12 ton/yr

	ROI XE "ROI"  + 20 km
	ROI XE "ROI"  + 30 km
	53 lb/hr
	232.14 ton/yr

	ROI XE "ROI"  + 30 km
	ROI XE "ROI"  + 40 km
	86 lb/hr
	376.68 ton/yr

	ROI XE "ROI"  + 40 km
	ROI XE "ROI"  + 50 km
	119 lb/hr
	521.22 ton/yr

	ROI XE "ROI"  + 50 km
	∞
	Sources beyond ROI XE "ROI"  + 50 km may be discarded (Subject to 65 km minimum for PSD Increment consuming sources)

	100 km
	∞
	No sources past an absolute distance of 100 km from the facility need to be included, regardless of the size of the ROI.

	Facility
	65 km
	Retain all PSD increment consuming sources that are less than 65 km from the facility.


7.9.2 Merging Stacks within a Facilitytc "Merging Stacks within a Facility" \f C \l 1
Caution:  Merging stacks is recommended only for distant surrounding sources.  Merging nearby sources can decrease model accuracy and increase modeled concentrations.

Sources emitting the same pollutant from multiple stacks within 100 meters of each other may be merged into one stack if stack height, flow rates, and stack gas exit temperatures differ by no more than 20% each.  For each facility located more than 10 km past the radius of impact, all stacks at the facility may be considered as one stack, regardless of the differences in parameters and distance between stacks at the facility.

For each stack, compute a value for M (see equation below).  Then use the parameters of the stack with the lowest value of M as the "merging" stack.  Sum the emissions from all stacks to obtain an emission rate from the "merging" stack using the following equation:
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where:


H = stack height (m).


V = stack gas volume flow rate (m3/s).


T = stack gas exit temperature (K).


Q = pollutant emission rate (g/s).

Reference:  Screening Procedures for Estimating the Air Quality Impact of Stationary Sources, Revised, EPA‑450/R-92-019, October, 1992. U.S. Environmental Protection Agency, Office of Air and Radiation, Office of Air Quality Planning and Standards, Research Triangle Park, NC.
7.9.3 Merging Procedure

The following procedure is followed when retrieving and merging surrounding sources:

1. All sources with positive emission rates within 50 km past the radius of impact (a minimum of 65 km total for PSD increment consuming sources). 

Missing stack parameters are substituted as follows, depending on the type of source. 
Vertical source: Stack height = 7.6 m, Temperature = 697 K, Exit velocity = 32.6 m/s, Stack diameter = 0.3 m. 
Horizontal source: Stack height = 7.6 m, Temperature = 273 K, Exit velocity = 0.001 m/s, Stack diameter = 1.0 m. 
Fugitives: Stack height = 6.0 m, Temperature = 293 K, Exit velocity = 1.5 m/s, Stack diameter = 1.0 m.

Missing elevations are assigned the elevation of the facility being studied, but only for distances of over 10 km from the site.

2. All identical stacks are merged.

3. The total emissions within 2.5 km of each site are calculated to determine if the facility will be retained. All PSD increment consumers are retained (unless PSD incremtent option is de-selected). Other facilities are retained if the 2.5 km radius emission rate exceeds the following:
Discard distance Emission rate (g/s): 
ROI + 10 km 0
ROI + 20 km 3.02
ROI + 30 km 6.677
ROI + 40 km 10.834
ROI + 50 km 14.991

4. All stacks beyond 10 km past the ROI are merged to one stack per retained facility (unique AIRS ID), using the stack characteristics with the lowest merging parameter. Only identical stacks inside the ROI + 10 km radius are merged.

7.2 Facility Sources 

7.2.1 Stacks with Raincaps and Horizontal Stacks

Stacks which vent emissions horizontally and/or have raincaps should be modeled as point sources with stack parameters which will simulate the manner in which emissions are released to the atmosphere:
velocity = 0.001 m/s
stack diameter = 1m
stack exit temperature = 0 K
stack height = release height.

7.2.2 Fugitive Particulate Emissions

Fugitive Particulate Emissions (from Mining and Crushing Operations)

ISCST3 should be used for modeling fugitive emissions. The wet deposition option should not be used for regulatory modeling analysis and the stack-tip downwash option should be turned off. Fugitive emission rates for sources of particulate emissions can be obtained from AP-42. Crushers, transfer points and screens should be modeled as volume sources with emissions calculated by the method of Ensor and Pilat (JAPCA, 1972). These emission rates are: crushers: 0.05 g/s; screens and transfers 0.03 g/s. Area sources or volume sources may be used to account for storage piles and should include areas between piles and areas of truck traffic within the storage pile area. Haul roads should be modeled as a series of volume sources. It is not necessary to incorporate terrain data when modeling fugitives, because there is no plume rise.

Appropriate background concentrations for 24-hour and annual impacts can be determined from the PM-10 background map. TSP background can be computed by multiplying the PM-10 background by 1.33. Background concentrations should be added to the impact of the source plus neighboring sources.

7.3 Source Evaluation Functions 

7.4 DEALING WITH ERRORStc "General Procedures" \f C \l 1
Please contact the Bureau if you see “suspicious” data in the inventory.  We know that there are errors in our database and we would like to correct them.

4.1 Find the error 

If you find a piece of equipment that has unusual stack parameters, please follow the following procedure to handle the error.

4.2 Document the error 

Please document the reason the error is suspected.  Please include MASTER_AI_ID, SUBJECT_ITEM_CATEGORY_CODE, and SUBJECT_ITEM_ID in the documentation.
Examples:

“My company owns this facility and the emission rate is wrong.  The correct rate is 4 lb/hr”.

“Supersonic exit velocity is physically impossible for this type of engine.  I have no further information.”

“I am modeling a surrounding source that produces concentrations high above standards all by itself.  The AI ID of the source is 999 and the name is SuperBlower.  I called the facility and they have shut down.”

4.3 Report the Error 

Send the documentation of the error to Joe Kimbrell.  (Joseph.Kimbrell@state.nm.us )

Also document the error and what changes were made in the modeling in the modeling report.

4.4 Replacing Missing Values Of Emissions Inventory Sources

For compressor stations, the following default values may be used to replace missing data:

Stack height = 7.6 m

Temperature = 697 K

Exit Velocity = 32.6 m/s

Diameter = 0.3 m

For diesel generators at asphalt and crushing XE "crushing"  plants, the following default values may be used to replace missing data:

Stack height = 1.82 m = 6 ft

Temperature = 650 K = 710.3 oF

Exit Velocity = 18.1 m/s = 59.4 ft/s

Diameter = 0.3 m = 1 ft

8.0 GROUPS PAGE

The Groups page is used to describe the grouping information used in the modeling.

Groups

ISCST3 calculates concentrations produced by groups of sources. This feature may be taken advantage of to substantially reduce the number of modeling runs required to analyze a facility. This database will analyze the ISCST3 output of three different types of groups, described below.

For each group, the boxes next to the standards should be checked for only those relevant to that group. For example, one would not want to consider NAAQS for a PSD (increment consumption) group. 

Each group should be designated as one of the following:
"All" includes all sources in the model.
"Alone" includes only the sources of the facility being modeled.
"PSD" includes only PSD increment consuming sources.

9.0 CONCENTRATION ANALYSIS PAGE

The Concentration Analysis page is used to import and analyze modeling results.

9.1 Determining the Radius of Impact

When an air pollutant discharged by a facility results in an ambient impact greater than significance levels (see Table 3), an ROI should be determined. The ROI analysis is usually performed using SCREEN3 or ISCST3. To save time, receptor elevations need not be entered for the ROI analysis. The ROI is the maximum extent of the source’s significant impact. This may be determined with a Cartesian grid (see fig. 1) or a polar grid. A radius of impact for each pollutant averaging period is determined, then the largest ROI is designated as the ROI for that pollutant. The area within the ROI must be included in the analyses for all averaging periods for each pollutant. The ROI may be determined using Ozone Limiting Method (OLM) or Ambient Ratio Method (ARM). Inclusion of building downwash is optional for the ROI analysis.

If the screening analysis shows that impacts from the proposed facility are less than applicable significance levels, there is no need to continue with a full refined analysis. DO NOT PANIC if screening analyses show the facility is exceeding NAAQS or NMAAQS!! In most cases screening analyses are inadequate because of the complexity of the proposed source and the level of emissions. The screening models or refined models run in a screening mode; however, can be useful in identifying areas of concern for the full analysis and receptor placement. It is acceptable to scale impacts from one pollutant to determine impacts from another pollutant if several pollutants vent from the same stack.

This database can determine the ROI from ISCST3 graphics output files (.GRF) by following the instructions below:

1. The modeled facility's name, UTM coordinates and zone, and elevation must be filled in at the top of the main form.

2. Click on the "File Manager" tab.

3. Enter the name of the GRF file to be imported or use the pulldown menu to find the file. (See "Directory Scanners" for help on finding files with the pulldown menus.)

4. Select the pollutant associated with the file from the field just below the file name. 

5. If there is a background concentration to be added (such as for PM-10 and TSP), enter this number in the appropriate field. It will be added to only groups designated as "All". The "All" designation indicates the group of sources includes all sources.

6. Flip to the "Groups" tab. Make sure all the groups that appear in the file to be loaded are listed in the table. For each group, the boxes next to the standards should be checked for only those relevant to that group. Each group should be designated as one of the following:
"All" includes all sources in the model.
"Alone" includes only the sources of the facility being modeled.
"PSD" includes only PSD increment consuming sources.
If this step is skipped, the program attempts to identify these sources on its own.

7. Flip back to the "File Manager" tab and double-click the check box next to "GRF" for the file to be loaded.

8. You will be asked if you want to discard receptors beyond the ROI. If you are below significance levels, this option will discard all receptors. Extra receptors may be discarded at a later time.

9. You will be asked to choose a method to determine the ROI.
Isopleth method keeps only receptors that are themselves above significance levels. If this option is chosen, you will be asked if you want to apply a PSD increment safety factor. For PSD increment consumption modeling, there is no significance level, so all sources are generally retained. Applying the factor will cause receptors less than one tenth of the ambient significance level to be discarded on the grounds of probable statistical insignificance. "No" will result in all receptors below the significance level to be discarded.
The second method (Answering "No" to the isopleth question) calculates the ROI based on the farthest receptor (as in the isopleth method) but will retain all receptors within the ROI.
The third method (Answering "Cancel" to the isopleth question) asks you to specify the ROI and will discard all receptors beyond this distance from the facility.

10. You will be asked if you wish to discard averaging periods with no standards associated with them. For example, the 24-hour averaging period for a PSD increment consuming group would be discarded while the 24-hour averaging period for a source alone group would be retained.

11. Two tables will appear. GRFNotes describes the groups and the averaging periods, and GRF contains the concentrations for the groups and averaging periods described in the first table. The X, Y, and Z columns in the table "GRF" now contain only the receptors within the ROI. These may be copied and pasted into receptor tables for the refined analysis. Close these tables after checking to see that the data looks reasonable.

12. Flip to the "Exceedences" tab. Click Maximum Concentrations" button to append the maximum concentrations to the concentrations table.

13. Click the Concentration Report" button to see how the concentrations compare with standards.

14. If any of the concentrations are above 100% of their standards, press the "Exceedances" button. After a delay, a table will appear that lists all the receptors with an exceedance in at least one group and averaging period. This list will need to undergo further analysis if the facility is to be granted an air quality permit.

NO2 Modeling Methodology

The Bureau has approved two screening techniques for estimating NO2 concentrations from NOx point sources. The first is a partial conversion rate of 40% which is only applicable to 24-hour concentrations. For example, if the NOx concentration is 200 ug/m3, the NO2 concentration can be assumed to be 80 ug/m3. This technique can be used to reduce the radius of impact. The Ambient Ratio Method (ARM) adopted in Supplement C to the Guideline on Air Quality Models allows a partial conversion rate of 75% for annual averages. The Bureau does not currently have data to support using any other percentage of conversion for the ARM.

Some sources will need to examine the atmospheric chemistry in a more rigorous manner. The Bureau continues to accept Ozone Limiting Method (OLM) to more accurately determine NO2 concentrations. The use of ISC3-OLM or equivalent is recommended. EPA guideline requires OLM be performed on a “plume-by-plume” basis, unless a demonstration of plume merging can be made. The Bureau can provide maximum 24-hour profiles of ozone concentrations, maximum 24-hour seasonal profiles of ozone concentrations, and in some cases, an hour-by-hour ozone profile for the entire year. OLM should be used to resolve, if possible, any NO2 standard exceedances at each receptor which shows a violation. For 24-hour NMAAQS violations, there may be several days of exceedance at a given receptor; therefore, it may be helpful to look at second, third, fourth, fifth -highest concentrations (and sixth, seventh-highest, etc. if applicable) to find all of the violations. In the past, the Bureau has received analyses which have “double-ozone-limited”, meaning that the partial conversion was applied and the Ozone Limiting Method was then applied to the resulting concentrations. This is incorrect and will result in an incomplete ruling of the application.

This database will apply the 75% and 40% conversions to ISCST3 graphics output (GRF) files it loads using the File Manager if this option is specified. It will label OLM-limited concentrations as having been ozone limited if the correct box is checked. See "Determining the Radius of Impact" for detailed instructions on how to load GRF files.

Exceedances

Controls on the "Exceedances" tab will calculate maximum concentrations, radius of impact, and any exceedences in the ISCST3 graphics (GRF) file that is currently loaded. See "Determining the Radius of Impact" for detailed instructions on using all of these functions.

10.0 RESULTS PAGE

The Results page is used describe the modeling results.

11.0 BUILDINGS PAGE

The Buildings page is used to import, export, and analyze building and fence line information.

11.2 Building Downwash and Cavity Concentrations

Building downwash should be included in the analysis when stack height is less than good engineering practice (GEP) stack height. All buildings on property should be identified and analyzed for potential downwash effects. NMED requires the use of BPIP or equivalent for this analysis. GEP stack height should be determined as per 40 CFR 51.100. For receptors very near buildings, a cavity region analysis may be required. Modelers should consult with the Bureau modeling staff.

This database will read and write BPIP input files. The "Buildings" tab can be used to enter and edit buildings. The "File Manager" tab can be used to import and export data to/from the table in the "Buildings" tab.

As summarized from 40 CFR 51.100:
Good Engineering Practice (GEP) stack height is the greater of:
1) 65 meters, measured from the ground-level elevation at the base of the stack
or
2) H + 1.5L
where
H = Height of nearby structure(s) measured from the ground-level elevation at the base of the stack.
L = Lesser dimension, height or projected width, of nearby structures.
Nearby structures can be as far as 5 times the lesser of the width or height dimension of the structure, but not greater than 0.8 km.

Structures that are not considered to be nearby do not need to be considered for building downwash effects.

12.0 RECEPTORS PAGE

The Receptors page is used to create, import, and analyze receptor information.

Receptors
Detailed instructions on how to use this database to set up the receptor grids:

The following input elements are required:
1. UTMH of facility
2. UTMV of facility
3. UTM zone of facility
4. Radius of impact
5. Elevation of facility
6. DEM CD’s or DEM files as prompted by the computer

Pressing the button titled “Make fresh grid with elevations” will:
1. Clear the old grid
2. Add fenceline receptors at 50 meter intervals along the fenceline.
3. Design a new circular grid out to the specified radius of impact.
4. Look up the elevations for all the receptors.
5. Draw a picture of the receptors and the facility.
6. Open the table (RoundGrid) to display the information

Otherwise, the grids can be generated by pressing the various buttons that are labeled by the type of receptors each one adds. These add buttons do not clear the grid, so multiple grids can be generated.

The button “Clear the receptors” deletes all information from the Receptor table.

The button “Generate/Add circular grid” adds a circular grid to the existing receptors in the RoundGrid table without deleting any existing information

Also, receptors may be pasted or entered manually into the receptor table. Make sure that the zone the receptor is in is included so the program can look up the elevation.

13.0 GENERAL ADMINISTRATION

Auto-clean

The button on the AIRS tab labeled "Auto-clean" will remove excess and unmarked data from the database. After performing the cleaning, it is suggested to compact the database, as the cleaning will not do this. To do this, select from the pulldown menu: Tools/database utilities/compact database.

14.0 BEYOND MERGEMASTER

The Receptors page is used to create, import, and analyze receptor information.

Control Options

The "Control Options" tab can be used to edit control option information for the CO input pathway of the ISCST3 input file. The information contained in this control options table will be written to the ISCST3 input file when the "File Manager" is used to write such a file. See EPA's ISCST3 User's Guide for more information about input file requirements.

Selecting Meteorological Data

When using non-screening models (such as ISCST3), the meteorological data used in the modeling analysis should be representative of the meteorological conditions at the specific site of proposed construction or modification. On-site data is obviously the best data to use; however, for many sources on-site data is not available. Bureau modeling staff can supply preferred meteorological data sets for various locations around the state. The National Weather Service also collects data throughout the country. These data sets are available through the National Climatic Data Center. It is mandatory that Bureau modeling staff approve the chosen met data before the analysis is submitted. PSD permits contain more rigorous requirements relating to meteorological data. Either 1 year of on-site data or 5 years of appropriate off-site data must be used. Please contact the Bureau as soon as possible if you anticipate the need to conduct on-site monitoring for a PSD permit.

The meteorological file selected on the "File Manager" page at the field labeled, "Path on computer to meteorological file" will be written to the ISCST3 input file (DTA file) when the file manager is used to write such a file.

File Naming Conventions

This database assumes certain types of files have specific three letter extensions, as listed below:
File Extension Description of File
ASC ASCII format file Example: o3fil.asc = ozone input file for ISC3_OLM
CDO 7.5 minute DEM data file
DEM 1 degree DEM data file
DTA ISCST3 main input file
GRF ISCST3 graphical output file
GZ Gzip file which needs to be unzipped before being used
IS2 ASCII format ISCST3 meteorological input file
LST ISCST3 output list file
MDB Microsoft Access Database file
PIP BPIP program input file containing building locations and elevations

The End

New Mexico Air Quality Bureau Air Dispersion Modeling Guidelines - October 2006                              ---DRAFT---


_960288601

