3.0	SOURCE MEASUREMENTS





Source apportionment by receptor modeling requires information about the chemical characteristics of the emissions sources that are likely to affect pollutant concentrations at a receptor.  For the Chemical Mass Balance (CMB) receptor model, the required information is the fractional composition of each chemical species in the source emissions and an estimate of the variability of those compositions.





In a study to evaluate the feasibility of source apportionment of utility emissions, Javitz and Watson (1988)� XE “Javitz and Watson (1988)” � concluded that the major weakness of all receptor models is inadequate source composition data.  They identified the following deficiencies in currently available source profiles:  1) the species measured are more often those that are convenient rather those which differentiate among sources;  2) the types of species and size fractions measured are not the same for different source types and are not equivalent to the types of measurements made at receptors;  3) measurement methods are non-standard and do not give equivalent results for the same species;  4) source characteristics, fuels, and operating parameters are inadequately documented;  5) data are of poor or unknown quality;  6) source profile uncertainties are not reported or realistic;  7) source samples are not representative of source profiles as they appear at the receptor; and  8) data are not available in formats which can be conveniently interfaced to modeling software.





Javitz and Watson (1988) recommended the development of a standardized approach to sampling and analyzing particulate and gaseous emissions that would minimize these concerns with respect to future source profile measurements.  Such a protocol was developed (Core and Houck, 1987� XE “Core and Houck, 1987” �) and adapted for the California Air Resources Board’s (ARB) source characterization studies (Chow, 1987� XE “Chow, 1987” �; Houck et al., 1989a, 1989b, 1989c, 1989d, 1989e� XE “Houck et al., 1989a, 1989b, 1989c, 1989d, 1989e” �) in addition to several other recent studies (e.g., Chow and Watson, 1994b� XE “Chow and Watson, 1994b” �; Heisler et al., 1995� XE “Heisler et al., 1995” �).  This section describes the source profiles that were measured for use in receptor modeling.





3.1	Source Categories





The potential source types that contribute to PM10 in the Imperial Valley/Mexicali area are:  1) fugitive dust from agricultural tilling, unpaved and paved roads, vacant land, and construction (termed geological material),  2)  motor vehicle exhaust from passenger cars, buses, and trucks,  3) vegetative burning of agricultural fields, domestic trash, and residential wood combustion,  4) industrial emissions from glass manufacturing and power plants, and  5) secondary aerosols (i.e., ammonium nitrate and ammonium sulfate particles that form from gaseous ammonia, oxides of nitrogen, and sulfur dioxide emissions).





There are many source sub-types within some of these categories that cannot be distinguished by commonly measured chemical species.  The source contribution from each category is a composite of these different sub-types, and the derived profile must represent this mixture.  For example, with currently measured chemical species, it is not possible to distinguish contributions from resuspended road dust, windblown dust, and agricultural tilling from each other.  These sources are therefore grouped together into a source type known as geological material.





3.2	Source Characterization Methods





A number of methods have evolved over the past decade to extract samples from sources that have chemical and physical properties similar to those found at a receptor.  Several of these methods are described in detail by Chow et al. (1986)� XE “Chow et al. (1986)” �, Gordon (1984)� XE “Gordon (1984)” �, and Houck (1991),� XE “Houck (1991)” � and the methods selected for this study were described in the program plan (Watson et al., 1991a� XE “Watson et al., 1991” �).  In each of these methods, emitted particulate matter is collected on substrates that are then submitted to the same chemical analyses as those described in Section 2 for ambient samples.





More than 155 size-fractionated source samples were collected using the following specialized approaches:  





Sweeping or grab sampling of soil, unpaved-road dust, and bulk material using a trowel and broom.





Vacuum sampling of paved-road and paved parking lots using a high-volume road dust sampler (Houck, 1991� XE “Houck, 1991” �).





Laboratory resuspension sampling of sieved soil samples using a parallel impactor sampling device (Chow et al., 1994a� XE “Chow et al. (1994a)” �).





Ground-based source sampling of motor vehicle exhaust and agricultural field burning in source dominated environments using portable fine particle samplers.





Hot- and diluted-exhaust sampling of emissions from charbroil cooking (i.e., Taco stands), a glass manufacturing plant, and a manure-fueled power plant using a portable fine particle sampler.





The individual source profiles compiled for the Imperial Valley/Mexicali PM10 Study are assembled in the data base and presented in Appendix B.  Not all of the species that contribute to PM10 were measured (i.e. oxygen associated with mineral oxides and hydrogen associated with organic carbon compounds), and the abundances do not sum to 100%.  Many of these profiles were not used in the Chemical Mass Balance (CMB) source apportionments, but all profiles were made available for model sensitivity tests.  Mnemonics and brief descriptions for each of these profiles are summarized in Table 4-3 of Section 4.  Profiles used for source apportionment are composites derived from several individual sample profiles.  Such composites provide a better estimate of the average abundances and their variability than is available from a single source sample with an analytical uncertainty.  The rationale for selecting certain samples used in the composites is documented in the following sections.








3.3	Geological Source Profiles





Since soils vary chemically due to their geological origin and amendment, it is necessary, local soil type and land use was examined prior to obtaining samples using maps from the U.S. Department of Agriculture Soil Conservation Service and Extension Service.  Site surveys were made around sampling sites to determine which roads were dusty and the locations of construction activities.  Sampling locations included road-fills and cuts, shoulders, parking lots, fields in close proximity to the receptor sites (base and satellite sites), busy traffic intersections, and specific industrial activities.  





A total of 67 geological samples were collected using grab sampling and vacuum sampling techniques.  The top 1 or 2 cm of surface material was collected from unpaved surfaces, since this represents the reservoir available for suspension by wind or vehicle movement.  Unpaved road dust was collected across the road from shoulder to shoulder.  Samples from paved roads, gutters, sidewalks, and paved parking lots were collected using a “vacuum cleaner” high-volume road dust samplers owing to the relatively small amounts of dust on paves surfaces.  The vacuum sampler consisted of a modified high-volume sampler filter housing with a 20.3 x 25.4 cm quartz-fiber filter to trap all particles.  Each paved surface sample included several traverses across the pavement.





Table 3-1 lists each of the geological source samples along with a description of sampling location.  Eighteen of the 67 samples were selected for resuspension and chemical analysis, as identified in Table 3-1.  In the laboratory the soil samples were dried at 40 (C and 20% relative humidity and sieved through a Tyler 400 mesh screen (< 38 (m geometric diameter) prior to resuspension in the laboratory chamber following the procedures described by Chow et al. (1994a)� XE “Chow et al. (1994a)” �.





Filter samples were drawn through both PM10 and PM2.5 inlets.  Chemical analysis was performed on the PM10 samples since most of the mass of geological material is in the coarse particle portion of PM10 �PRIVATE ��(Houck et al., 1989a� XE “Houck et al., 1989a” �) and similar compositions were found for the PM2.5 and PM10 geological profiles (Chow et al., 1994a� XE “Chow et al., 1994a” �).  As shown in Table 3-2, sixteen of the individual geological source profiles were used to form three composite source profiles by calculating the average and standard deviation of each chemical abundance.  The three composite geological source profiles, “ICRDC”, “IMRDC2”, and “ICBDB2”,  represent the compositions of road and soil dust in Imperial County and in Mexicali.





Figures 3-1a through 3-1c show the chemical abundances in these profiles.  In each of the figures, the height of each bar indicates the average fractional abundance for the indicated chemical, while the dot shows the standard deviation of the average.  When the height of the bar exceeds the position of the dot, and when the height of the bar is much higher than it is in other profiles, the corresponding species is considered as a good marker for that source type.





	In each profile, crustal components such as aluminum (Al), silicon (Si), potassium (K), calcium (Ca), and iron (Fe) have large abundances with low uncertainties.  The abundance of total potassium (K) is approximately 10 times the abundance of soluble potassium (K+) in all of the geological profiles.  This is an important distinction, since soluble potassium (K+) is one of the key markers for vegetative burning.  It is partly because soluble potassium is not abundant in geological material that vegetative burning can be distinguished from other sources.  The abundances of lead (Pb) in the “ICRDC” and “IMRDC2” profiles, that contain mostly road dust samples, are higher than the lead abundance in the “ICBDC” profile that contains mostly dust from bare land (0.02% compared to (0.004%).  Since leaded fuel is still sold in Mexico, this lead probably results from deposition of vehicle exhaust onto the roads.





The organic carbon (OC) abundance differs substantially among these profiles, with 3.6 ( 1.7% in the “ICBDC” profile, 11.4 ( 4% the ICRDC profile, and 8.2 ( 1.9% in the “IMRDC2” profile.  Elemental carbon (EC) was not abundant (i.e., concentrations were below uncertainties) in the “ICBDC” and “IMRDC2” profiles and it was very low (0.38 ( 0.21%) in the “ICRDC” profile.  The organic to total carbon rations (OC/TC) in these profiles ranged from 0.97 to 0.99.  This OC/TC ratio is approximately 10% higher than the paved road dust profile reported for California’s South Coast Air Basin (Watson et al., 1994� XE “Watson et al., 1994a” �) and for soil samples from the San Joaquin Valley (Chow et al., 1992a� XE “Chow et al., 1992” �), and is similar to those found in unpaved road dust and sand/gravel profiles (Chow et al., 1994a� XE “Chow et al., 1994a” �).  Crop debris, burn residue, and agricultural chemicals (e.g., pesticides, herbicides, fertilizers) on these road dust and soil samples in the Calexico/Mexicali Valley might enhance the abundance of OC.





	Figures 3-1a to 3-1c also show that Si (29.8 ( 3.9%) and Al (10.1 ( 1.2%) abundances in the “IMRDC2” profile from Mexicali are 15% to 25% higher than the corresponding abundances in the other two profiles.  Calcium (Ca) abundances all three profiles are two to three times those observed in southern California and the San Joaquin Valley, ranging from 6.8 ( 1.3% in the ICRDC’ profile to 8.4 ( 0.6% in the “IMRDC2” profile.





3.4	Motor Vehicle Exhaust Profiles





Mobile source particulate emissions are among the most difficult to measure with respect to emission rates and chemical composition.  This difficulty arises from:  1) different mobile source types (e.g., passenger cars, light-duty trucks, diesel trucks, diesel buses)  2) inadequate characterization of the high emitters within motor vehicle fleet,  3) a large number of individual emitters within each vehicle category,  4) fuel use characteristics and emission control technology that change from year to year,  5) undefinable operating conditions,  6) several emission points on each vehicle (i.e., tailpipe, fuel evaporation, tire wear, brake wear, resuspended dust, and  7) a mixture of primary particles, semivolatile compounds, and secondary particle precursors.





Source profiles for motor vehicle emissions used in the Imperial Valley/Mexicali PM10 Study were constructed from ground-based roadside sampling at various traffic intersections and highway on/off ramps where the sampled air was dominated by emissions from motor vehicle exhaust.  In this way, automotive source profiles which represented the actual mixture of vehicles in operation were obtained.





The portable ground-based sampling system was located on the sidewalk or shoulder within 2 m of the nearest traffic lane, with the sampling inlet placed at 1.5 m above ground level.  The sampling system included a Bendix/Sensidyne 240 cyclone, (1.2 cm diameter copper tube in the shape of an inverted U, a (4 cm diameter by 50-cm homogenizing chamber, a (5 cm diameter flow splitter, two 47-mm filter holders, two flow control valves, and a Gast 1023 3/4 HP carbon-vane vacuum pump.  Fine particle Teflon-membrane and quartz-fiber filter samples were collected at 60 L/min flow rate per channel to collect particles < 2.5 (m.





Thirty-one samples with durations ranging from 48 minutes to 2.8 hours were obtained between 12/15/92 and 12/18/92 during the early morning (e.g., 0600-0900 PST), noon to early afternoon (e.g., 1200-1400 PST), and evening (e.g., 1800-2000 PST) rush hours.  The profile identification codes, sampling dates, sampling periods, and sampling locations are identified in Table 3-3.  Samples were acquired at the following eight locations, which are shown in Figure 3-2:





Site MV1:	Intersection of Imperial Avenue and Adams Avenue in El Centro near the center of the urban commercial district, surrounded by residential areas.





Site MV2:	Intersection of Interstate Highway I-8 and State Highway 111 in El Centro, approximately 10 km north of the U.S./Mexico border.





Site MV3:	Intersection of Second Street and Imperial Avenue, near the central business district of Calexico approximately 1/4 km from the U.S./Mexico Border.





Site MV4:	Intersection of Periferico and CETYS, Mexicali, located approximately 10 km west of the city center; CETYS is the major access road to Mexicali Airport.





Site MV5:	Intersection of Independencia and Lopez Mateos, near Mexicali’s central urban commercial district of Mexicali with heavy traffic.





Site MV6:	Intersection of Route 2 and Lazaro Cardenas, located at the west side of Mexicali.  This is an urban commercial and industrial area with moderate traffic.  Route 2 is the main road to Tijuana.





Site MV7:	Intersection of Justo Sierra and Lazaro Cardenas, near Mexicali’s central urban commercial district, with heavy traffic, approximately 1/2 km northwest of the Mexicali base PM10 monitoring site.





Site MV8:	Intersection of Urbano Vasquez and Lopez Mateos, located in the southeast corner of Mexicali near a heavy industry area.  Railroad tracks carrying diesel freight trains were located to the west within 50 m of this intersection.





Traffic counts were taken during roadside sampling periods for ten minutes out of each hour of sampling to allow differences in vehicle mixtures to be determined.  These results, described in Section 4, included morning and evening rush hours as well as average mid-day traffic patterns.  Motor vehicle counts are provided for the following five categories:  1) passenger cars,  2) heavy duty diesel trucks,  3) commuter buses,  4) motorcycles, and  5) recreational vehicles and large gasoline trucks.





Since these samples were collected from the roadside, they are likely to be affected by vehicle-related resuspended road dust.  The geological contribution was minimized by using a PM2.5 inlet on the sampling system.  The remaining geological component was subtracted from each of the roadside sample profiles by using the Chemical Mass Balance (CMB) model to estimate the contributions from geological material to the concentrations of all chemical species.  Only the crustal species (i.e., Al, Si, K, Ca, and Fe) were used as fitting species to calculate the geological source contribution estimates, since these species are not commonly present at significant levels in motor vehicle exhaust.  The calculated concentrations of both the fitting and non-fitting species(all of which presumably came from resuspended road dust(were then subtracted from the original roadside motor vehicle exhaust sample concentrations, and the remaining species concentrations were normalized to the remaining mass.  





Composite profiles were calculated primarily based on their sampling locations.  Eight samples collected at site MV1 (intersection of Imperial Avenue and Adams Road) showed a wide range of lead (Pb) abundances.  These samples were subdivided and assembled into “ICRSIC2” and profile “ICRSIC3” for typical (Pb = 0.02 ( 0.02%) and high (Pb = 0.06 ( 0.03%) lead abundances, respectively.  As shown in Table 3-4, additional profile composites were made to integrate the 13 individual profiles (all except the three high Pb profiles “ICRSI1,” “ICRSI2,” and “ICRSI3”) to profile “ICRSC” which represents the Imperial County roadside motor vehicle emissions.  For Mexicali, the composite profile “IMRSUC” for Site MV8 (intersection of Urbano Vasquez and Lopez Mateos) shows a higher Pb abundance (0.36 ( 0.33%) than found from the other profiles.  The “IMRSU1,” “IMRSU2,” and “IMRSU3,” and these are retained as a separate profile.  The remaining 11 individual profiles were combined to calculate the profile “IMRSC,” which represents the Mexicali roadside motor vehicle emission.





Figures 3-3a and 3-3b show that the two composite motor vehicle exhaust profiles are quite similar for abundances of OC (45 ( 18%) and EC (18 ( 5%).  The most distinct difference is the Pb abundance, with 0.10 ( 0.3% in the “IMRSC” profile and 0.06 ( 0.06% in the “for Imperial County.  Sulfate (SO4=) is approximately 1% more abundant in the Imperial County (4.5 ( 1.9%) as compared to the Mexicali (3.2 ( 1.5%) profile.  





The nine composite profiles in Appendix B show Pb is more abundant in Mexicali profiles than it is in similar profiles from most U.S. cities.  This abundance ranges from 0.36 ( 0.33% at site MV8 (intersection of Urbano Vasquez and Lopez) to 0.08 ( 0.05% at site MV4 (intersection of Periferico and CETYS).  Site MV3 (intersection of Second Street and Imperial Avenue) and site MV2 (intersection of I-8 and Highway 111), which are near the U.S./Mexico border, also show high (0.09 ( 0.02%) abundances of lead relative to those found vehicle exhaust profiles from other areas.





Although the OC abundances in the composite profiles vary by a factor of two, the OC/TC ratios are relatively consistent(between 0.66 and 0.80.  Watson et al. (1994)� XE “Watson et al. (1994)” � reported OC/TC ratios of 0.69 for gasoline-fueled vehicle exhaust (“PHAUTO”), 0.55 for diesel-fueled vehicle exhaust (“PHDIES”), and 0.52 for a mixture of vehicle types in roadside tests (“PHRD”).  These profiles are included in the data base for comparison.





3.5	Vegetative Burning Profiles





Agricultural field burning, domestic trash burning, and residential wood combustion occur in the study area, with field burning being the most intense emitter.  These types of emissions occur intermittently over a short period of time and it is difficult to establish a representative source profile.  During the study, emissions from asparagus field burning were characterized using ground-based source sampling techniques; other vegetative source profiles were assembled from the existing source profile libraries as identified in Table 4-3 of Section 4.





3.5.1	Asparagus Field Burning Profiles





Several portable ground-based source sampling systems (identical to those that sampled roadside motor vehicle exhaust) were located around the asparagus field.  Source samples were collected prior to, during, and after field burning.  Table 3-5 shows that a total of 17 sets of samples were collected on 12/14/92 and 12/15/92 when a large number of asparagus fields were burned.  These samples were collected for approximately five minutes at a flow rate of 60 L/min per channel.  A subset of eight field-burn samples was submitted for chemical analyses and five of the eight samples were determined to be valid and were used in the “ICABC2” profile shown in Figure 3-4.  In this profile, OC is the most abundant species, accounting for 56 ( 15% of the total mass.  Other prominent (>1%) species include EC, Cl-, Cl, K+, K, SO4=, S, and NH4+.  Note that 95% of the chlorine and 85% of the K is in the soluble state of Cl- and K+, respectively, which is consistent with most of the profiles observed for vegetative burning.





3.5.2	Residential Wood Combustion Profiles





Residential wood combustion is a potential source of PM10 during winter in the Imperial Valley/Mexicali area.  Actual emissions from wood combustion were not acquired for this study, however.  A comprehensive set of residential wood combustion (RWC) measurements from previous studies were used.  The “BAMAJC” profile from California’s San Joaquin Valley (Houck et al., 1989� XE “Houck et al., 1989” �); “BYWSCC,” “BYWSMC,” and “BYWSRC” profiles from San Jose (Chow et al., 1993b� XE “Chow et al., 1993” �); and “WFIREC1” and “WSTOVC2” profiles from the SCENIC Denver Study (Watson et al., 1988a; 1988b; 1988c� XE “Watson et al., 1988a\; 1988b\; 1988c” �) were made available for model testing and are listed in Appendix B.





In each of these profiles, the major components are OC and EC.  Total potassium (K) and K+ have nearly identical concentrations, indicating that all potassium in wood burning is soluble.  Other ions in the profile include SO4=, NO3-, and Cl-.  All of these are plant nutrients concentrated from minute amounts in the water used by the plant over its lifetime.  These species are non-combustible and remain in the ash after combustion of the organic material has been completed.





3.6	Charbroil Cooking Profiles





Emissions from charbroiling or frying of meat have not been quantitatively characterized with respect to mass emission rate or chemical composition.  Hildemann et al. (1991)� XE “Hildemann et al. (1991)” � reported that charbroiling produces 20 to 80 times as much submicrometer aerosol mass as frying, depending on the size of the meat patty and the extent to which the meat is cooked.  Although the single-mode mass distribution showed the charbroiling emission peak at 0.2 (m in aerodynamic diameter, Hildemann et al. (1991) did not measure its chemical components.  Site surveys showed that numerous taco stands and restaurants with open-air charcoal stoves are located at on many of Mexicali’s urban streets.





Dilution stack sampling was performed to characterize emissions from these charbroiling activities at two “asaderos,” restaurants that serve charbroiled beef.  The inlets of the portable PM2.5 samplers were placed approximately 0.3 m directly above the edge of the restaurant exhaust vent.  As shown in Table 3-6, a total of 20 sample sets were collected for a durations of 3 to 10 minutes, between 12/16/92 and 12/18/92, at a flow rate of 60 L/min per channel while emissions were visible.  A few samples were collected over 15 to 35 minute durations when emissions were less visible.  A subset of 17 samples was submitted to chemical analyses.  These were composited into profiles “IMTSAC” and “IMTSCC,” based on sampling locations, as shown in Table 3-6.





Figures 3-5a and 3-5b show that OC accounted for the majority of the total emitted particle mass, with abundances ranging from 57.6 ( 7.5% at Asadaro El Nerivl Ciclo to 72 ( 4% at the Asadaro La Cabana.  Other abundant species included EC, Cl-, Cl, K+, and K.  The average Cl-/Cl and K+/K ratios are 90% and 80%, respectively, consistent with those found in vegetative burning emissions.





Preliminary CMB model sensitivity tests showed that the charbroil cooking profiles were collinear with the asparagus burning source profile.  Owing to this similarity, six composite profiles were created that combine asparagus burning and charbroiling profiles in various proportions.  The composite source profiles “AB50TA5,” “AB75TA75,” “AB75TA25,” “AB50TC50,” “AB25TC75,” and “AB75TC25,” represent different percent combinations of the two source types.  For example, the file “AB25TA75” contains a source profile that is a combination of 25% asparagus burn and 75% El Nerivl charbroiling.  The descriptions of the composite combinations for the other files are summarized in Table 4-3.





3.7	Industrial Source Profiles





Emissions from a manure-fired power plant near El Centro from a glass manufacturing plant in Mexicali were also tested.  The inlet of the portable fine particle sampler was extended into the center of the stack effluent for these samples.  In addition to stack sampling, two fly ash bulk samples were also collected from the precipitators of the manure-fired power plant and from another power plant operated by Hydro-Co.  These fly ash residue samples underwent the same sieving and laboratory resuspension process as the geological samples, as discussed in Section 3.3.





3.7.1	Power Plant Source Profiles





Four source samples, listed in Table 3-7, were collected on 12/21/92 from the manure-fueled Mesquite Power Plant.  Source samples were taken on a platform, approximately 4 m from the top of the stack.  The sampling probe with a Bendix 240 cyclone was inserted into the center of the stack through a 0.1 m diameter port on the stack.  The port was sealed with tape and hot exhaust sampling was performed.





The stack exhaust temperature was 165 (C to 169 (C during sampling.  Samples were collected at 18 L/min for a period of approximately 30 minutes.  The composite profile is illustrated in Figures 3-6a and 3-6b with large uncertainties for the chemicals measured.  As shown in Appendix B, the individual profiles are variable with the most abundant chemicals being SO4=, S, NH4+, Na+, Na, Cl-, Cl, K+, and K.  Selenium (Se) was detectable in every case, and its abundance ranged from 0.08 ( 0.01% to 0.25 ( 0.02% with an average of 0.14 ( 0.09%.   The fly ash profiles are quite different from the stack emission profiles.  As shown in Appendix B, OC, EC, Al, Si, Cl, K, Ca, and Fe were detected with high and variable uncertainties.  For the ash samples from the Mesquite Power Plant (“ICBDA3”) illustrated in Figure 3-6b, high quantities of Cl (28 ( 8%), K (24 ( 5%), and Ca (10 ( 2%) were found, whereas the ash from the Hydro-Co Power Plant shows abundant amounts of silicon (12 ( 4%) and calcium (18 ( 3%).





3.7.2	Glass Plant Source Profiles





Six source samples were collected on 12/17/92 and chemically analyzed from the glass plant burning fuel oil as shown in Table 3-8.  Source samples were taken in the middle of the large stack at an elevation of 20 m for a period of 2.5 to 3 minutes per run at a flow rate of approximately 15 L/min per channel.  Positive pressure in the stack blew a portion of the effluent through a 10 cm diameter port in the side of the stack, and the sampler probe was placed in this effluent stream.  The effluent cooled as it mixed with ambient air.  This sampling method assumes that background air contributes small concentrations of the species measured relative to those in the effluent plume (Houck, 1991� XE “Houck, 1991” �).  Stack temperature was high (e.g., 260 (C to 300 (C) during sampling.  Even with diluted air, the hot exhaust from the glass plant clogged the pores of the filter substrate on the Teflon-membrane filters.  The composite profile “IMGPEC” in Figure 3-7 shows a few measurable species with 12 ( 5% S, 4 ( 2% Na, 2.4 ( 1.9% OC, 0.53 ( 0.19% Se, 0.26 ( 0.07% Pb, and trace quantities of Si, K, Ca, V, Cr, Fe, and Ni.





3.8	Marine Aerosol Source Profiles





It is possible that marine aerosol may contribute to suspended particle concentrations in the Imperial Valley/Mexicali area.  Sea salt profiles with different aging periods were obtained from other studies to account for marine and possibly playa dust contributions.  Marine aerosols react rapidly with nitric acid (Pilinis and Seinfeld, 1987� XE “Pilinis and Seinfeld, 1987” �) and the travel distance from a marine source in the Gulf of California is considerable.  Five source profiles used in source apportionment for the  Southern California Air Quality Study (Watson et al., 1994� XE “Watson et al., 1994” �) were assembled for this study.  The “MAR100” profile represents a pure marine aerosol from a bulk seawater composition. (Pytkowicz and Kester, 1971� XE “Pytkowicz and Kester, 1971” �).  Additional profiles were created from “MAR100” by assuming reactions of the sodium chloride with nitric acid in different proportions, and assuming negligible chloride depletion.  This reaction liberates the Cl- and replaces it with NO3-.  The file “MAR75” represents the profile when 25% of the salt has reacted, “MAR50” represents the profile with 50% reacted, “MAR25” is the profile with 75% reacted, and “MAR0” is the profile with 100% of the original marine aerosol reacted with nitric acid.





3.9	Secondary Aerosol Profiles





Because species such as NO3�ADVANCE \L 2.90�-, SO4�ADVANCE \L 2.90�=, and OC can be formed through gas to particle transformation in the atmosphere, they cannot be entirely accounted for by primary emissions profiles.  Secondary source profiles are also included in Appendix B which consist of “pure” ammonium bisulfate (NH4HSO4), ammonium nitrate (NH4NO3), ammonium sulfate ([NH4]2SO4), sodium nitrate (NaNO3), and OC to apportion remaining NH4�ADVANCE \L 2.90�+, NO3�ADVANCE \L 2.90�-, SO4=, and OC which is not apportioned to the primary particle profiles.





3.10	Miscellaneous Sources





Bulk grab samples were also acquired from:  1) the lime pile at the Holly Sugar Plant,  2) the gypsum storage pile at the Plaster City sand/gravel operation,  3) woodwaste from the Hydro-Co Power Plant,  4) bulk silicon from the Mexicali Glass Plant feed stock, and  5) manure from the Mesquite Power Plant feed stock, as summarized in Table 3-9.  These bulk samples were dried, sieved, and resuspended in the laboratory following the procedures described in Section 3.3 for geological material.  The source profiles are assembled in Appendix B of this report for CMB model testing.





3.11	Source Profile Summary





This a priori examination of source profiles for the study cannot determine which profiles will be distinguishable by CMB modeling.  Current modeling software contains diagnostic tests to allow the degree of “collinearity” (or similarity among profiles) to be evaluated for each combination of source and receptor data.  This examination indicates the following expectations:





Geological profiles are too similar to be distinguished from one another.  It is unlikely that CMB receptor modeling by itself and without measurement of additional unique species will distinguish different geological source profiles from each other.





The same is true for motor vehicle exhaust from leaded-, unleaded-, and diesel-fueled vehicles, and for emissions from agricultural burning, residential burning, and charbroiling.  While these general source categories can probably be distinguishable from each other with receptor modeling, individual source types within the categories probably cannot be separated by the modeling. 





Sulfate, nitrate, and organic carbon are present in nearly all of the primary emissions from these sources, though the majority of the sulfate, nitrate, and organic carbon measured in ambient samples in the Imperial County/Mexicali area will be of secondary origin.
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