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DEVELOPMENT OF EMISSIONS INFORMATION FOR MEXICO

As part of the development of the 1996 base year inventory for the Western Regional Air Partnership (WRAP), emission estimates for the Mexican portion of the inventory domain (i.e., the northwestern Mexican states of Baja California Norte, Sonora, and Chihuahua).  Table A-1 below summarizes the state-level emission estimates for the Northwestern Mexico emissions inventory.  

Table A-1.  1996 Northwestern Mexico Emissions Inventory

Pollutant
Chihuahua 

(Mg/yr)
Sonora

(Mg/yr)
Baja California Norte

(Mg/yr)

HC
172,742
76,813
149,349

CO
873,516
226,885
632,839

NOx
49,702
12,830
53,578

SO2
81,266
161,735
38,294

PM10
88,738
35,360
119,501

PM2.5
30,648
15,629
33,253

NH3
39,974
49,576
11,862

Note:
Eight point sources (including the Carbon I and II power plants) which are located in Coahuila are not included in this table.  Emissions from these sources are:  CO = 5,182 Mg/yr; NOx = 88,074 Mg/yr; SO2 = 286,487 Mg/yr; PM10 = 22,388 Mg/yr.

Existing Inventories for Mexico
The first step in developing the Mexico inventory was to identify and compile the existing information.  Although several inventories were identified prior to the development process, these inventories needed to be compiled, reviewed, adjusted, and appropriately organized before they could be used as part of the 1996 base year inventory.  These refinement steps are outlined below.

Urban Area Emissions Inventories

Criteria pollutant emissions inventories have already been developed for the three largest Mexican cities on the U.S./Mexico border  within the inventory domain: Ciudad Juárez, Mexicali, and Tijuana (including Tecate and Rosarito).  These emission inventories were developed in support of air quality plans by the Mexican government (GCh et al., 1998; GBC et al., 1999; GBC et al., 2000.).

The Mexicali and Tijuana inventories were developed in conjunction with the Mexico Emissions Inventory Methodology Project managed by the Western Governors’ Association (WGA).  Mexico-specific emission estimation methodologies developed under that project were implemented and tested in both Mexicali and Tijuana.  It should also be noted that the emission inventory developed in support of the Tijuana air quality plan still is preliminary.  All of the emissions estimates for Mexico represented in this study are subject to uncertainty, but these data are the best available at this time for the study region.  

In addition to the Ciudad Juárez, Mexicali, and Tijuana emissions inventories, an emissions inventory was developed for Nogales, Sonora as part of a hazardous air pollutant (HAP) emissions inventory for Ambos Nogales (i.e., Nogales, Arizona and Nogales, Sonora) (Radian, 1997).  However, the potential criteria pollutant emissions data available from the Ambos Nogales emissions inventory was limited since the main focus of the inventory was HAP emissions. Some total organic gas (TOG) or volatile organic compound (VOC) emissions were estimated as an intermediate step prior to the application of speciation profiles, but this was not done for all source categories. The only criteria pollutants that were estimated for all source categories were PM10 and PM2.5.  Unfortunately, the electronic files developed for the Ambos Nogales emissions inventory were not available.  A hard-copy report was located, but emissions were summarized in such a way that they could not be accurately determined on a source-category basis.  As a result, the limited information from the Ambos Nogales emissions inventory was not used in the development of the Northwestern Mexico emissions inventory.

First, Ciudad Juárez, Mexicali, and Tijuana emissions inventories were compiled into an Excel spreadsheet.  Because source categories varied somewhat between the three inventories, the inventories were organized into consistent source categories.  During the compilation of these three inventories it was decided that the point sources should be aggregated and treated as area sources.  Although there were a significant number of point sources included in the three inventories (i.e., 285 in Ciudad Juárez, 112 in Mexicali, and 408 in Tijuana), facility-specific emissions data, as well as facility location and stack parameter information, were not presented in the air quality plan inventories and the supporting documentation.  Under Mexican environmental law, facility-specific emission estimates cannot be presented in public documents.  As a result, point source emissions for the Ciudad Juárez, Mexicali, and Tijuana emissions inventories are included in the Northwestern Mexico emissions inventory as an aggregated area source category.  For instance, the 15 chemical industry point sources in Ciudad Juárez are included as an aggregated chemical industry area source.

Point Sources

In addition to the point sources in the Ciudad Juárez, Mexicali, and Tijuana emissions inventories that were included as aggregated area sources, some other significant point sources were included in the Northwestern Mexico emissions inventory.  First of all, emission estimates from three point sources that had been included in the Grand Canyon Visibility Transport Commission (GCVTC) regional emissions inventory (GCVTC, 1995) were determined.  These point sources included two copper smelters located near the Arizona-Sonora border (i.e., Cananea and Nacozari) and a large coal-fired power facility located in the state of Coahuila (i.e., Carbon I and II).  Although the Carbon I and II plants are not located in the three northwestern Mexican states included in the inventory domain, it was decided to include it in the Northwestern Mexico emissions inventory because it was previously included in the GCVTC and because it is potentially important to future modeling efforts by the WRAP.

An annual estimate of CO, NOx, SO2, and PM10 emissions from the Carbon I and II facility were provided by U.S. EPA Region VI staff (Yarbrough, 2000).  This estimate was for 1994, but it is assumed that emissions for 1996 were of a similar magnitude.

Emissions from the Cananea and Nacozari smelters were calculated from information contained in supporting documentation prepared for the Appendices to Annex IV of the La Paz Agreement (P&BE, 1999a; P&BE, 1999b).  The Cananea smelter has no emission controls.  It was estimated that 225,000 Mg of ore concentrate was processed at the Cananea smelter in 1996 (P&BE, 1999b).  Based on an average sulfur content of 30% in the ore concentrate provided by Cananea smelter staff (P&BE, 1999a), annual emissions of sulfur can be estimated to be 67,650 Mg.  This corresponds to annual SO2 emissions of 135,300 Mg.  The Cananea smelter was shut down in April 1999, but it was fully operational throughout 1996 (Acosta, 2000).

Unlike the Cananea smelter, the Nacozari smelter does have emission controls (i.e., double-contact sulfuric acid plants) to reduce SO2 emissions.  Daily ore concentrate throughput for 1996 is estimated to be 2,800 Mg (or an annual throughput of 1,022,000 Mg) (P&BE, 1999a).  Sources of the ore concentrate processed in the Nacozari smelter include Nacozari, Cananea, Chile, and Peru.  The double-contact sulfuric acid plants are assumed to convert SO2 to sulfuric acid at an

assumed control efficiency of approximately 98% (U.S. EPA, 1995).  If the average sulfur content of the Nacozari ore concentrate is assumed to be similar to the Cananea ore concentrate (i.e., 30%), then the 1996 annual SO2 emissions are estimated to be 12,264 Mg.

Fifteen additional SO2 point sources located in the states of Chihuahua and Coahuila were identified.  These data were developed for a study supporting visibility modeling for Big Bend National Park (Kuhns, 2001).  Since the emissions for other pollutants emitted from these sources (e.g., NOx) are not included, the total statewide point source emissions for these pollutants are underestimated.  A summary of all point source emissions is presented in Attachment A‑1.

Particulate Matter Conversions

Because the 1996 WRAP base year inventory requires that particulate matter emissions be presented in terms of PM10 and PM2.5, it was necessary to convert all particulate matter emissions to PM10 and PM2.5.  The Ciudad Juárez emissions inventory only included total suspended particulate matter (TSP), while the Mexicali and Tijuana emissions inventories only included PM10.  First, the Ciudad Juárez TSP emission estimates were converted to PM10 and then the PM10 emission estimates for all three inventories were converted to PM2.5.  The particulate matter conversions were calculated using PM size fractions from the California Emission Inventory Development and Reporting System (CEIDARS) (ARB, 1999).

It was initially thought that U.S. EPA’s Enhanced Particulate Matter Controlled Emissions Calculator (PM Calculator) (U.S. EPA, 2000a) could be used to convert particulate matter emissions.  However, this program requires detailed point source information (i.e., Source Classification Codes [SCC], control device information, etc.) which is unavailable for most of the sources in the Northwest Mexico emissions inventory.  Therefore, the PM Calculator was not used in this inventory.  All converted particulate matter emission estimates are presented in 

Attachment A-2.  The PM2.5 emissions shown in Attachment A-1 for the Carbon I and II power plants were calculated in a similar manner.  

Hydrocarbons
The reporting of hydrocarbon (HC) emissions in the three urban emissions inventories is ambiguous.  The Ciudad Juárez and Mexicali air quality plans report HC emissions, while the Tijuana air quality plan reports TOG emissions.  Closer examination of the supporting documentation for the Ciudad Juárez and Mexicali inventories reveals the interchangeable use of TOG and reactive organic gas (ROG) for HC.  Review of the Tijuana inventory also indicated that ROG is sometimes actually used instead of TOG.

For some source categories, TOG and ROG are essentially equivalent.  However, for combustion sources, TOG and ROG are not equivalent due to the presence of large quantities of non-reactive methane and ethane.  Likewise, for some solvent sources, TOG and ROG may not be equivalent due to the presence of other non-reactive hydrocarbons (i.e., acetone, perchloroethylene, methylene chloride, methyl chloroform, etc.).  Because of the lack of inventory details, no attempt was made to reconcile hydrocarbon inconsistencies among the three emissions inventories.  Because of inconsistencies in the definition of HC emissions, both across the three inventories and within specific inventories, as well as insufficient inventory documentation, no attempt was made to reconcile HC emissions.

State and County FIPS Codes

The WRAP has required that the 1996 base year inventory be submitted in NET format.  One of the NET format requirements is that all emission estimates must have state- and county-level Federal Information Processing Standards (FIPS) codes associated with them.  State-level FIPS codes consist of two digits, while county-level FIPS codes consist of three digits.  Currently within the U.S., state-level FIPS codes range from 01 (Alabama) to 78 (U.S. Virgin Islands).  Fictitious state-level FIPS codes outside of this range have been assigned to the Mexican states within the Northwestern Mexico emissions inventory as follows:

· Baja California Norte – 91;

· Sonora – 92;

· Chihuahua – 93; and

· Coahuila (SO2 point sources only) – 94.

Each urban area with an existing emissions inventory was assigned a fictitious county-level FIPS code.  All remaining areas within a state, but outside of an urban area with an existing emissions inventory, were aggregated together as a county and assigned a fictitious county-level FIPS code (e.g., “Other Chihuahua” – all areas in the state of Chihuahua excluding Ciudad Juárez).  The following five-digit combined state- and county-level FIPS codes will be used in the Northwestern Mexico emissions inventory:

· Tijuana – 91001;

· Mexicali – 91002;

· Other Baja California Norte – 91999;

· Other Sonora – 92999;

· Ciudad Juárez – 93001;

· Other Chihuahua – 93999; and 

· Other Coahuila – 94999 (for point sources only).

The Mexican statistical bureau (Instituto Nacional de Estadística, Geografía e Informática [INEGI]) and other Mexican government agencies use other state- and municipality (i.e., Mexican equivalent of U.S. county)-level codes.  The state- and county-level codes indicated above do not correspond with codes currently being used in Mexico.  Also, it should be noted that the existing urban area emissions inventories may not exactly conform with municipality boundaries (e.g., the Mexicali inventory may not include emissions from the entire municipality of Mexicali).

SCC and AMS Codes

Another NET format requirement is that emission estimates must have assigned Source Classification Codes (SCC) or Area and Mobile Source (AMS) codes.  Because of limited point source data, SCC codes are not used in the Northwestern Mexico emissions inventory. The assignment of AMS codes is presented in Table A-2.  This assignment was made using recently-updated AMS codes (U.S. EPA, 2000b).  Some assumptions were made regarding the aggregated point source categories.  Obviously, a single AMS code would not be appropriate for all point sources that were aggregated.  However, a reasonable AMS code was selected to represent the aggregated point sources.  Also, some fictitious AMS codes were created to represent the unique source categories within Mexico.  These source categories were those that do not occur in the U.S. and, therefore, lack specific AMS codes.  The fictitious AMS codes include:

· 2101000000 – Point Source (Electricity Generation, Fuel Not Specified);

· 2201001900 – Border Crossings;

· 2230070900 – Bus Terminals;

· 2305090000 – Brick Manufacturing;

· 2313000000 – Point Source (Miscellaneous Consumer Products);

· 2314000000 – Point Source (Printing Products); 

· 2315000000 – Point Source (Vegetable and Animal Products);

· 2801700000 – Fertilizer Application; and

· 2845000000 – Domestic Ammonia Emissions.

Development of Emissions Estimates for Areas Outside of Existing Inventories

The second part of the inventory development addressed the development of emissions estimates for those areas not covered by the existing inventories.  The combined area of these three Mexican states is approximately 193,000 square miles (or 18 percent larger than the state of California).  In general, the methodology used to estimate these emissions was to develop unit emission rates (i.e., emissions per capita, per employee, per vehicle, etc.) based on the existing 

Table A-2  AMS Code Assignments for Mexican Sources

Type
Category
AMS Code
Fictional AMS?

Area
Agricultural Burning
2801500000


Area
Agricultural Tilling
2801000003


Area
Aircraft
2275000000


Area
Architectural Surface Coatings
2401001000


Area
Asphalt Paving
2461021000


Area
Automobile Painting
2401005000


Area
Bakeries
2302050000


Area
Border Crossings
2201001900
x

Area
Brick Manufacturing
2305090000
x

Area
Bus Terminals
2230070900
x

Area
Cattle Feedlots
2805001000


Area
Charbroiling
2302002000


Area
Commercial/Institutional Combustion
2103000000


Area
Construction Activities
2311000000


Area
Domestic Ammonia
2845000000
x

Area
Dry Cleaning
2420000000


Area
Fertilizer Application (Ammonia)
2801700000
x

Area
Fuel Storage and Distribution
2501000000


Area
Graphic Arts
2425000000


Area
Industrial Surface Coatings
2401100000


Area
Livestock (Ammonia)
2805000000


Area
Locomotives
2285002000


Area
Marketing and Distribution of LPG
2505000000


Area
Municipal Waste Burning
2601000000


Area
Other Non-road Mobile Sources
2270000000


Area
Paved Roads
2294000000


Area
Pesticide Application
2461850000


Area
Residential Combustion
2104000000


Area
Solvent Consumption
2465000000


Area
Structural Fires
2810030000


Area
Traffic Painting
2401008000


Area
Unpaved Roads
2296000000


Area
Washing and Degreasing
2415000000


Area
Wastewater Treatment
2630000000


Area
Wildfires
2810001000


Table A-2  AMS Code Assignments for Mexican Sources (continued)

Type
Category
AMS Code
Fictional AMS?

Area
Wind Erosion
2730100000


Motor Vehicle
Heavy-Duty Diesel Vehicle
2230070000


Motor Vehicle
Heavy-Duty Gas Vehicle
2201070000


Motor Vehicle
Light-Duty Diesel Truck
2230060000


Motor Vehicle
Light-Duty Gas Truck
2201060000


Motor Vehicle
Light-Duty Gas Vehicle
2201001000


Motor Vehicle
Motorcycles
2201080000


Natural
Vegetation
2701200000


Point
Chemical Industry
2301000000


Point
Clothing
2401010000


Point
Electric Generation
2101000000
x

Point
Food Products
2302000000


Point
Graphic Arts
2425000000


Point
Long-life Consumer Products
2415025000


Point
Medium-life Consumer Products
2415030000


Point
Metallic Minerals
2303000000


Point
Metallic Products
2309000000


Point
Miscellaneous Consumer Products
2313000000
x

Point
Non-Metallic Minerals
2305000000


Point
Others
2440000000


Point
Printing Products
2314000000
x

Point
Vegetable and Animal Products
2315000000
x

Point
Wood and derivatives
2307000000


emission inventories and then extrapolate the unit emission rates to the entire inventory domain based upon basic statistical data (i.e., population, number of employees, number of vehicles, etc.).  Unit emission rate types are summarized in Attachment A-3. For a first-generation inventory, such as the Northwestern Mexico emissions inventory, extrapolation is an appropriate methodology, particularly given the unavailability of detailed activity data in Mexico.  The methodology used for point sources, area sources, motor vehicle sources, and biogenic sources is described in detail below.  Data summaries for all pollutants for the three urban centers and the three states in northwestern Mexico are available through the Internet at the WRAP emissions forum home page.

Point Sources

In general, the extrapolation of unit emission rates is not appropriate for emissions from point sources. The validity of the extrapolation methodology is dependent upon an assumption that emission sources are distributed in a similar fashion as other statistical data.  It is unclear if this assumption would be valid for point sources in the states of Baja California Norte, Sonora, and Chihuahua.  Large industrial point sources (e.g., power plants, smelters, etc.) will tend to be located away from population centers.  However, smaller point sources will tend to be clustered in industrial regions within major metropolitan areas.  In particular, economic conditions and geography tend to favor the location of “maquiladoras” (i.e., Mexican manufacturing and assembly plants that are owned by foreign parent companies) and other industrial facilities in the border cities, rather than in the interior of these states.  Because detailed point source data collection was not conducted for the Northwestern Mexico emissions inventory, it is possible that some point sources have been omitted from the inventory.  However, many of the smaller point sources and maquiladoras were aggregated as an area source and included in the existing Ciudad Juárez, Mexicali, and Tijuana inventories.

Also, most of the largest point sources in the inventory domain have likely been included in the 15 SO2 sources (Kuhns, 2001).  For these reasons, extrapolation was not used for point sources.  In summary, the only point sources present in the Northwestern Mexico emissions are the point sources identified above (i.e., aggregated point sources from the Ciudad Juárez, Mexicali, and Tijuana emission inventories; the Cananea and Nacozari copper smelters; the Carbon I and II power plant; and the 15 SO2 sources).  It should be reiterated that for the 15 SO2 sources, other pollutants emitted from these sources (e.g., NOx) are not known, and thus are underestimated in the totals for the state of Chihuahua.

Area Sources

Area source emissions in the Northwestern Mexico emissions inventory were extrapolated using unit emission rates calculated from the existing Ciudad Juárez, Mexicali, and Tijuana emissions inventories.  In general, average unit emission rates were calculated by averaging the unit emission rates from each of the three emissions inventories.  If emissions for a particular source category were estimated in only some of the existing emissions inventories, then the average unit emission rates were calculated using only those inventories with non-zero emissions for those source categories.

Five types of statistical data were used to calculate unit emission rates for area sources:  population, number of households, agricultural acreage, number of cattle, and registered vehicles. These statistical data were obtained from the existing emissions inventories (GCh et al., 1998; GBC et al., 1999; GBC et al., 2000). 

Population statistics were used to estimate unit emission rates for all area sources except for the following:

· Number of households was used to estimate unit emission rates from marketing and distribution of LPG, residential combustion, and structural fires;

· Agricultural acreage was used to estimate unit emission rates from agricultural burning, agricultural tilling, and pesticide application;

· Number of cattle was used to estimate unit emission rates from livestock ammonia; and  

· Number of registered vehicles was used to estimate unit emission rates from paved road dust and unpaved road dust.

In addition, unit emission rates were not estimated for nine area source categories where the extrapolation methodology was not appropriate.  As a result, emissions for these nine source categories are likely underestimated in the overall Northwestern Mexico emissions inventory.  These categories were:

· Aircraft;

· Border crossings;

· Brick manufacturing;

· Bus terminals;

· Cattle feedlots;

· Industrial surface coating;

· Locomotives;

· Wildfires; and

· Wind erosion.

After unit emission rates were estimated, area source emissions for previously uninventoried locations were calculated using statistical data compiled by INEGI and Mexico’s agricultural bureau (Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca y Alimentación [SAGARPA]).  State-level population and household statistics for 1996 were linearly interpolated from INEGI databases of Mexico’s 1995 and 2000 census statistics (INEGI, 1995; INEGI, 2000).  Vehicle registration statistics for 1996 were also obtained from an INEGI database (INEGI, 1996).  It should be noted that the total number of registered vehicles was used to extrapolate emissions.  Some more detailed statistics were available for specific types of registered vehicles; however, because of some data inconsistencies in these statistics, these data were not used.  Agricultural acreage data and cattle head counts for 1996 were obtained from a SAGARPA database of 1980-1999 agricultural statistics (SAGARPA, 1996).  Because of data inconsistencies between the existing emissions inventories and the database of agricultural statistics, only livestock ammonia emissions from cattle were included in the overall emissions inventory.

Emissions for each area source category were calculated by multiplying the appropriate unit emission rates by the associated statistical data for each area source category.  Statistical data were adjusted by subtracting out values used in existing emission inventories.  For example, population for the uninventoried portion of the state of Baja California Norte (i.e., 358,571 people) was calculated by subtracting the population included in the Mexicali and Tijuana inventories (i.e., 545,754 and 1,279,709 people, respectively) from the overall population of Baja California Norte (i.e., 2,184,034 people).  It should be noted that emissions were not extrapolated back to the existing emissions inventories for area source categories that were likely present within the inventory domain, but for some reason omitted in the existing emissions inventory.  For example, paved road dust and asphalt paving were not included in the Ciudad Juárez emissions inventory.  Even though unit emission rates were calculated for these source categories using the Mexicali and Tijuana emissions inventories, no attempt was made to revise these categories in the Ciudad Juárez emissions inventory.

Motor Vehicle Sources

As was done for area source emissions, motor vehicle source emissions in the Northwestern Mexico emissions inventory were extrapolated using unit emission rates calculated from the three existing emissions inventories.  In general, average unit emission rates were calculated by averaging the unit emission rates from each of the three emissions inventories.  If emissions for a particular source category were estimated in only some of the existing emissions inventories, then the average unit emission rates were calculated using only those inventories with non-zero emissions for those source categories.

The only statistical data used to calculate unit emission rates for motor vehicle sources were the total number of registered vehicles.  The number of registered vehicles were obtained from the existing emissions inventories (GCh et al., 1998; GBC et al., 1999; GBC et al., 2000.).

After unit emission rates were estimated, motor vehicle source emissions for previously uninventoried areas were calculated using 1996 vehicle registration data compiled by INEGI (INEGI, 1996).  As described for area sources, only the total number of registered vehicles was used to extrapolate emissions, because of data inconsistencies in the more detailed statistics.

Emissions for each motor vehicle source category were calculated by multiplying the appropriate unit emission rates by the associated vehicle registration data.  Statistical data were adjusted by subtracting out values used in existing emission inventories.  For example, the number of registered vehicles for the uninventoried portion of the state of Chihuahua (i.e., 330,145 vehicles) was calculated by subtracting the number of registered vehicles included in the Ciudad Juárez inventory (i.e., 366,739 vehicles) from the overall number of vehicles in Chihuahua (i.e., 696,884 vehicles).  

Biogenic Sources

The validity of the extrapolation methodology is dependent upon an assumption that emission sources are distributed in a similar fashion as other statistical data.  For biogenic sources, extrapolation would be appropriate only if similar types of land cover and vegetation were present.  Because detailed land cover data were not readily available for the states of Baja California Norte, Sonora, and Chihuahua, extrapolation was not used for biogenic sources.  The only biogenic source emissions present in the Northwestern Mexico emissions inventory are the emission estimates contained in the Mexicali and Tijuana emissions inventories.

FUTURE IMPROVEMENTS

The Northwestern Mexico emissions inventory is a first-generation emissions inventory for that region.  It will contribute significantly to visibility and air quality planning along the southwestern U.S./northwestern Mexico border; however, there is considerable uncertainty associated with the emission estimates contained in this inventory.  The value of this emissions inventory to visibility/air quality planning will be increased if several improvements can be implemented in the future.  Some of these improvements are described below:

· Develop “bottom-up” statewide inventories.  State-specific inventories for Baja California Norte, Sonora, and Chihuahua should be developed using bottom-up methodologies similar to those used for Ciudad Juárez, Mexicali, and Tijuana.  Bottom-up inventories would be more accurate than those developed using an extrapolation methodology.  The scope of these inventories would include all source types, and thus eliminate the need to do “gap filling” in order to obtain statewide estimates.

· Obtain more appropriate statistical data.  Emissions in this inventory were extrapolated using only five types of statistical data.  Additional statistical data would improve the quality of the emissions estimates.  For instance, stationary fuel combustion emissions were extrapolated based upon population and household statistics.  State- or municipality-level fuel sales statistics would provide a better extrapolation methodology.  Likewise, motor vehicle emissions were extrapolated using total vehicle registrations.  Accurate vehicle kilometers traveled (VKT) or fuel sales statistics would provide better results.

· Use a consistent hydrocarbon definition.  The inconsistent use of various hydrocarbon definitions introduces considerable uncertainty into the emissions inventory.  A consistent hydrocarbon definition should be selected and maintained in every emissions inventory.

There will be continued interest in the development of emissions inventories in northwestern Mexico (and similar regions).  It is important that future emissions inventory efforts build upon this first-generation inventory and implement necessary improvements in order to provide more a more valuable tool to air quality planners.  
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Attachment A-1

Summary of Point Source Emissions

Attachment A-1 Summary of All Point Source Data

State
Municipality
Company
Description
HC
CO
NOx
SO2
PM10
PM2.5
NH3
Source

Sonora
Cananea
Mexicana de Cananea
Copper smelter



135,300



P&BE, 1999a, 1999b

Sonora
Nacozari
Mexicana de Cobre
Copper smelter



12,264



P&BE, 1999a, 1999b

Chihuahua
Ciudad Juárez
Norfluor
Industrial inorganic chemicals (hydrofluoric acid)



527



Kuhns, 2001

Chihuahua
Samalayuca
Cementos Chihuahua S.A. de C.V.
Cement, hydraulic



122



Kuhns, 2001

Chihuahua
Chihuahua
Cementos Chihuahua S.A. de C.V.
Cement, hydraulic



107



Kuhns, 2001

Chihuahua
Ciudad Juárez
Manufacturas Ponderosa, S.A. de C.V.
Paper mills



82



Kuhns, 2001

Chihuahua
Chihuahua
Papelera de Chihuahua, S.A. de C.V.
Paper mills



212



Kuhns, 2001

Chihuahua
Ciudad Juárez
Central Turbogás de Juárez
Electric services



306



Kuhns, 2001

Chihuahua
Ciudad Juárez
Productos Especializados y Manufacturas Juárez
Copper foundries



2,668



Kuhns, 2001

Chihuahua
Delicias
General Francisco Villa, 272 MW oil/gas
Electric services



44,906



Kuhns, 2001





Attachment A-1 Summary of All Point Source Data (continued)

State
Municipality
Company
Description
HC
CO
NOx
SO2
PM10
PM2.5
NH3
Source

Chihuahua
Samalayuca
Benito Juárez Samalayuca, 269 MW oil/gas
Electric services



15,179



Kuhns, 2001

Coahuila
Monclova
Altos Hornos de México, S.A. de C.V.
Nonferrous foundries



10,986



Kuhns, 2001

Coahuila
Ramos Arizpe
Cementos Apasco S.A. de C.V.
Cement, hydraulic



933



Kuhns, 2001

Coahuila
Torreón
Met-Mex Peñoles, S.A. de C.V.
Nonferrous foundries



7,411



Kuhns, 2001

Coahuila
San Juan de Sabinas
Industria Minera México, S.A. de C.V.
Steel foundries



355



Kuhns, 2001

Coahuila

Carbón Industrial de Sabinas
Steel foundries



173



Kuhns, 2001

Coahuila

Química del Rey
Industrial inorganic chemicals



10



Kuhns, 2001

Coahuila
Piedras Negras
Carbón I
Electric services

2,334
40,649
123,696
9,947
3,730

Yarbrough, 2000

Coahuila
Piedras Negras
Carbón II
Electric services

2,848
47,425
142,923
12,441
4,665

Yarbrough, 2000

Total



0
5,182
88,074
498,160
22,388
8,396
0















Attachment A-2

Converted PM Emissions




Ciudad Juarez (1996)
Ciudad Juarez (1996)
Ciudad Juarez (1996)
Mexicali (1996)
Mexicali (1996)
Tijuana (1998)
Tijuana (1998)

Type
Category
AMS Code
TSP (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)

Area
Agricultural Burning
2801500000
0
0
0
2,143
2,044
0
0

Area
Agricultural Tilling
2801000003
0
0
0
1,283
284
26
6

Area
Aircraft
2275000000
0
0
0
0
0
0
0

Area
Architectural Surface Coatings
2401001000
0
0
0
0
0
0
0

Area
Asphalt Paving
2461021000
0
0
0
0
0
0
0

Area
Automobile Painting
2401005000
0
0
0
0
0
0
0

Area
Bakeries
2302050000
0
0
0
0
0
0
0

Area
Border Crossings
2201001900
1
1
1
0
0
0
0

Area
Brick Manufacturing
2305090000
242
241
224
0
0
59
55

Area
Bus Terminals
2230070900
0
0
0
2
2
1
1

Area
Cattle Feedlots
2805001000
0
0
0
1,180
135
565
64

Area
Charbroiling
2302002000
0
0
0
228
228
75
75

Area
Commercial/Institutional Combustion
2103000000
9
9
9
1
1
341
341

Area
Construction Activities
2311000000
0
0
0
0
0
297
62

Area
Domestic Ammonia
2845000000
0
0
0
0
0
0
0















Ciudad Juarez (1996)
Ciudad Juarez (1996)
Ciudad Juarez (1996)
Mexicali (1996)
Mexicali (1996)
Tijuana (1998)
Tijuana (1998)

Type
Category
AMS Code
TSP (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)

Area
Dry Cleaning
2420000000
0
0
0
0
0
0
0

Area
Fertilizer Application (Ammonia)
2801700000
0
0
0
0
0
0
0

Area
Fuel Storage and Distribution
2501000000
0
0
0
0
0
0
0

Area
Graphic Arts
2425000000
0
0
0
0
0
0
0

Area
Industrial Surface Coatings
2401100000
0
0
0
0
0
0
0

Area
Livestock (Ammonia)
2805000000
0
0
0
0
0
0
0

Area
Locomotives
2285002000
0
0
0
6
6
5
5

Area
Marketing and Distribution of LPG
2505000000
0
0
0
0
0
0
0

Area
Municipal Waste Burning
2601000000
0
0
0
88
83
0
0

Area
Other Non-road Mobile Sources
2270000000
0
0
0
45
43
0
0

Area
Paved Roads
2294000000
0
0
0
3,261
551
3,973
671

Area
Pesticide Application
2461850000
0
0
0
0
0
0
0

Area
Residential Combustion
2104000000
29
29
29
4
4
11
11

Area
Solvent Consumption
2465000000
0
0
0
0
0
0
0




Ciudad Juarez (1996)
Ciudad Juarez (1996)
Ciudad Juarez (1996)
Mexicali (1996)
Mexicali (1996)
Tijuana (1998)
Tijuana (1998)

Type
Category
AMS Code
TSP (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)

Area
Structural Fires
2810030000
0
0
0
2
2
6
6

Area
Traffic Painting
2401008000
0
0
0
0
0
0
0

Area
Unpaved Roads
2296000000
30,420
18,079
3,833
53,689
11,383
15,550
3,297

Area
Washing and Degreasing
2415000000
0
0
0
0
0
0
0

Area
Wastewater Treatment
2630000000
0
0
0
0
0
0
0

Area
Wildfires
2810001000
0
0
0
0
0
119
113

Area
Wind Erosion
2730100000
14,676
8,722
1,849
20,548
4,356
1,648
349

Motor Vehicle
Heavy-Duty Diesel Vehicle
2230070000
44
42
41
385
368
1,182
1,129

Motor Vehicle
Heavy-Duty Gas Vehicle
2201070000
0
0
0
9
9
4
4

Motor Vehicle
Light-Duty Diesel Truck
2230060000
34
33
31
0
0
0
0

Motor Vehicle
Light-Duty Gas Truck
2201060000
67
67
66
39
39
68
68

Motor Vehicle
Light-Duty Gas Vehicle
2201001000
875
870
868
81
81
112
112

Motor Vehicle
Motorcycles
2201080000
0
0
0
1
1
2
2

Natural
Vegetation
2701200000
0
0
0
0
0
0
0

Point
Chemical Industry
2301000000
31
28
28
0
0
0
0

Point
Clothing
2401010000
4
4
4
0
0
0
0




Ciudad Juarez (1996)
Ciudad Juarez (1996)
Ciudad Juarez (1996)
Mexicali (1996)
Mexicali (1996)
Tijuana (1998)
Tijuana (1998)

Type
Category
AMS Code
TSP (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)
PM10 (Mg/yr)
PM2.5 (Mg/yr)

Point
Electric Generation
2101000000
8
8
8
18
18
1,043
1,025

Point
Food Products
2302000000
1
1
1
45
45
23
23

Point
Graphic Arts
2425000000
0
0
0
0
0
0
0

Point
Long-life Consumer Products
2415025000
30
29
29
22
22
0
0

Point
Medium-life Consumer Products
2415030000
100
98
97
2
2
2,180
2,160

Point
Metallic Minerals
2303000000
15
14
14
105
100
37
35

Point
Metallic Products
2309000000
6
6
6
34
34
1
1

Point
Miscellaneous Consumer Products
2313000000
1
1
1
15
15
0
0

Point
Non-Metallic Minerals
2305000000
3
3
2
1,669
1,125
25
17

Point
Others
2440000000
10
10
10
0
0
77
76

Point
Printing Products
2314000000
0
0
0
0
0
0
0

Point
Vegetable and Animal Products
2315000000
0
0
0
83
82
0
0

Point
Wood and derivatives
2307000000
0
0
0
1
1
3
3


TOTAL

46,606
28,293
7,149
84,989
21,061
27,433
9,709




 


 




 Attachment A-3

Summary of Unit Emission Rate Types

Type
Category
Unit Emission Rate Types

Area
Agricultural Burning
kg/hectare

Area
Agricultural Tilling
kg/hectare

Area
Aircraft
none

Area
Architectural Surface Coatings
kg/person

Area
Asphalt Paving
kg/person

Area
Automobile Painting
kg/person

Area
Bakeries
kg/person

Area
Border Crossings
kg/vehicle

Area
Brick Manufacturing
none

Area
Bus Terminals
none

Area
Cattle Feedlots
none

Area
Charbroiling
kg/person

Area
Commercial/Institutional Combustion
kg/person

Area
Construction Activities
kg/person

Area
Domestic Ammonia
kg/person

Area
Dry Cleaning
kg/person

Area
Fertilizer Application (Ammonia)
kg/hectare

Area
Fuel Storage and Distribution
kg/person

Area
Graphic Arts
kg/person

Area
Industrial Surface Coatings
none

Area
Livestock (Ammonia)
kg/head of cattle

Area
Locomotives
none

Area
Marketing and Distribution of LPG
kg/household

Area
Municipal Waste Burning
kg/person

Area
Other Non-road Mobile Sources
kg/person

Area
Paved Roads
kg/vehicle

Area
Pesticide Application
kg/hectare

Area
Residential Combustion
kg/household

Area
Solvent Consumption
kg/person

Area
Structural Fires
kg/household

Area
Traffic Painting
kg/person

Area
Unpaved Roads
kg/vehicle

Area
Washing and Degreasing
kg/person

Area
Wastewater Treatment
kg/person

Area
Wildfires
none

Area
Wind Erosion
none

Type
Category
Unit Emission Rate Types

Motor Vehicle
Heavy-Duty Diesel Vehicle
kg/vehicle

Motor Vehicle
Heavy-Duty Gas Vehicle
kg/vehicle

Motor Vehicle
Light-Duty Diesel Truck
kg/vehicle

Motor Vehicle
Light-Duty Gas Truck
kg/vehicle

Motor Vehicle
Light-Duty Gas Vehicle
kg/vehicle

Motor Vehicle
Motorcycles
kg/vehicle

Natural
Vegetation
none

Point
Chemical Industry
none

Point
Clothing
none

Point
Electric Generation
none

Point
Food Products
none

Point
Graphic Arts
none

Point
Long-life Consumer Products
none

Point
Medium-life Consumer Products
none

Point
Metallic Minerals
none

Point
Metallic Products
none

Point
Miscellaneous Consumer Products
none

Point
Non-Metallic Minerals
none

Point
Others
none

Point
Printing Products
none

Point
Vegetable and Animal Products
none

Point
Wood and derivatives
none
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