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2007 Area Source Emissions Inventory Methodology 
430 – MINERAL PROCESSES – SURFACE BLASTING  

I. Purpose 

This document describes the Area Source Methodology used to estimate emissions 
of fine particulate matter less then 10 microns (PM10) generated from surface 
(abrasive) blasting for processes in the San Joaquin Valley Air Basin.  An area 
source category is a collection of similar emission units within a geographic area 
(i.e., a County).  An area source category collectively represent individual sources 
that are small and numerous, and that may not have been inventoried as specific 
point, mobile, or biogenic sources. The California Air Resources Board (CARB) has 
grouped these individual sources with other like sources into area source categories. 
These source categories are grouped in such a way that they can be estimated 
collectively using one methodology. 

II. Applicability 

The emission calculations from this Area Source Methodology apply to facilities that 
are identified by the following Category of Emission Source (CES) code and 
Reconciliation Emission Inventory Code (REIC):  

Table 1.  Emission inventory codes. 

CES REIC Description 

47027 430-428-7000-0000 Surface Blasting 

III. Point Source Reconciliation 

Emissions from the area source inventory and point source inventory are reconciled 
against each other to prevent double counting.  This is done using relationships 
created by the California Air Resources Board (ARB) between the area source REIC 
and the point sources’ Standard Industry Classification (SIC) code and the 
emissions process’ Source Category Code (SCC) combinations.  The area sources 
in this methodology reconcile against processes in our point source inventory with 
the SIC/SCC combinations listed in Appendix A.  

San Joaquin Valley 
AIR POLLUTION CONTROL DISTRICT 
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IV. Methodology Description 

Surface blasting is the cleaning or preparing of a surface by propelling a stream of 
abrasive material against it.  Surface blasting is primarily used to remove rust, scale, 
old paint; or burrs from surfaces prior to painting, bonding or coating. Surface 
blasting can be done in an enclosure (confined) or in an open area (unconfined).  
Particulate matter emissions are much lower in confined operations, but enclosures 
are often not feasible when surface blasting large objects.   

Surface blasting systems include four basic components:  an abrasive blasting pot, a 
propelling device (centrifugal wheel, air pressure or water pressure), an abrasive 
blasting nozzle, and abrasive material.  Abrasive materials can be classified as 
follows: 

• Sand.  Sand is the least expensive abrasive, but one that creates the most 
dust.  Sand is usually used in unconfined operations where the abrasive 
cannot be recycled. 

• Grit.  Grit is generally made from crushed cast iron waste. 

• Metallic shot.  Metallic shot is cast iron or steel beads that are commonly 
used in enclosures since they are more expensive than other abrasives 

• Other.  Other abrasives include glass beads, crushed glass, plastics, silicon 
carbide, aluminum oxide, boiler slag and nutshell. 

Industries that employ surface blasting include the aeronautic, automotive, 
container, non-ferrous metals, oil and gas, railway, ship building and repair, and 
steel. 

This methodology is based on one developed by Sonoma Technology Inc. (STI, 
2002) for the Central California Ozone Study.  Domestic abrasive material 
consumption in 2007 was obtained from the United States Geological Survey or 
industry groups.  National abrasive consumption was then disaggregated to the 
counties in the District using sector specific industrial employment data from the 
United States Census Bureau as a surrogate.  County level abrasive material 
consumption rates were then multiplied by emission factors to calculate emissions. 
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V. Activity Data 

National abrasive material consumption.  The United States Geological Survey 
(USGS, 2010) makes annual estimates of mineral production, exports, imports and 
stocks.  From this data, they calculate an apparent consumption.  Following is a 
summary of the derivation of the apparent consumption of abrasive blasting 
materials in the United States: 

• Sand.  Industrial sand consumption for 2007 was obtained from the United 
States Geological Survey (USGS, 2010).  It was estimated that 6.68% of 
industrial sand was used as an abrasive.  This value was derived from USGS 
industrial sand and gravel end use statistics data from 1975-2003 (average 
value). 

• Grit/steel shot.  Grit/steel shot consumption for 2007 was obtained from the 
USGS (2010).  It was assumed that 100% of the grit/steel shot was used for 
abrasive blasting. 

• Natural stone abrasives, aluminum oxide, and silicon carbide.  Natural stone 
abrasives include corundum, emery and Tripoli.  Consumption of these 
materials, as well as aluminum oxide and silicon carbide, in 2007 was 
obtained from the USGS (2010).  It was assumed that 100% of these 
materials were used for abrasive blasting.  

• Garnet.  Garnet consumption for 2007 was obtained from the USGS (2010).  
It was estimated that 40.14% of the garnet was used as an abrasive.  This 
value was derived from USGS garnet end use statistics data from 1975-2003 
(average value). 

• Boiler slag.  Boiler slag production data is no longer available from the USGS.  
The amount of boiler slag produced in 2007 for use as an abrasive was 
obtained from the American Coal Ash Association (2008). 

Apparent consumption of abrasive materials in the United States in 2007 is 
summarized in the following table: 
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Table 2.  Apparent consumption of abrasive materials in the United States in 2007. 

Abrasive production Surface blasting consumption 
Material 

(metric tons) (short tons) (%) (short tons) 

Sand 27,700,000 30,533,710 6.68% 2,039,652 
Grit/steel shot 215,600 237,656 100.00% 237,656 

Other     

  Natural stone abrasives
1
 96,600 106,482 100.00% 106,482 

  Aluminum oxide 228,800 252,206 100.00% 252,206 

  Silicon carbide 180,000 198,414 100.00% 198,414 

  Garnet 77,600 85,538 40.14% 34,335 

  Boiler slag 1,377,658 1,518,592 100.00% 1,518,592 

  Other total 1,960,658 2,161,233 -- 2,110,030 
1
Corundum, emery, Tripoli, etc 

 
County level consumption.  STI (2002) determined that abrasive blasting was 
primarily performed by the following industry groups: 
 

• Ship building and repair (NAICS 3366XX) 

• Aircraft manufacturing (NAICS 33641X) 

• Metal manufacturing 
o Steel product manufacturing from purchased steel  (NAICS 3312XX) 
o Alumina and aluminum production and processing (NAICS 3313XX) 
o Nonferrous metal (except aluminum) production and processing 

(NAICS 3314XX) 
o Fabricated metal product manufacturing (NAICS 332XXX) 

• Oil and gas extraction (NAICS 211XXX) 

County and United States employment for these industries in 2007 was obtained 
from the United States Census Bureau (2010), and is presented in the following 
table: 

Table 3.  Employment by sectors likely to use abrasive blasting materials.  Source: U.S. Census 
Bureau, County Business Patterns (2007). 

Employment by Sector (no. of employees) 
County Ship Bldg 

& Repair
1
 

Aircraft 
Mfg

2
 

Metal Mfg.
3
 

Oil & Gas 
Extraction

4
 

Total 

Percent of 
U.S. 

Fresno 60 10 2,400 10 2,480 0.10% 

Kern 0 175 1,099 1,451 2,725 0.11% 

Kings 0 0 96 0 96 0.00% 

Madera 10 0 279 0 289 0.01% 

Merced 375 0 325 0 700 0.03% 

San Joaquin 10 10 2,818 10 2,848 0.12% 

Stanislaus 0 0 2,525 0 2,525 0.10% 

Tulare 0 60 1,177 10 1,247 0.05% 

United States 148,864 408,139 1,734,812 141,809 2,433,624 100.00% 
1
Ship Building and Repair industry represented by NAICS 3366XX. 

2
Aircraft Manufacturing industry represented by NAICS 33641X. 

3
Metal Manufacturing industry represented by NAICS 3312XX, 3313XX, 3314XX,  and 332XXX. 

4
Oil & Gas Extraction industry represented by NAICS 211XXX. 
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County level abrasive material consumption was then estimated by multiplying the 
national consumption data by the county level employment statistics as shown in the 
following table: 

Table 4.  Total consumption of abrasive blasting materials in the District (2007). 

Abrasive Material Consumption (tons) 
County 

Percent of 
U.S. Sand Grit/Steel shot Other 

Fresno 0.10% 2,040 238 2,110 
Kern 0.11% 2,244 261 2,321 

Kings 0.00% 0 0 0 

Madera 0.01% 204 24 211 

Merced 0.03% 612 71 633 

San Joaquin 0.12% 2,448 285 2,532 

Stanislaus 0.10% 2,040 238 2,110 

Tulare 0.05% 1,020 119 1,055 

United States 100.00% 2,039,652 237,656 2,110,030 

 

 
To estimate the District’s area source consumption of abrasive blasting material, the, 
the amount of material reported through the District’s point source inventory was 
subtracted from the total  county level consumption as shown in the following table: 

Table 5.  Point source and area source consumption of abrasive blasting materials in the 
District (2007). 

Point Source Abrasive Material 
Consumption (tons) 

Area Source Abrasive Material 
Consumption (tons) 

County 

Sand 
Grit/Steel 

shot 
Other Sand 

Grit/Steel 
shot 

Other 

Fresno 260 46 44 1,780 191 2,066 
Kern 983 13 245 1,260 248 2,076 

Kings 0 0 6 0 0 0 

Madera 201 42 36 3 0 175 

Merced 3 0 0 609 71 633 

San Joaquin 691 115 214 1,757 170 2,318 

Stanislaus 250 72 63 1,790 165 2,047 

Tulare 25 1 0 994 118 1,055 

TOTAL 2,413  289  608 8,193  963 10,370 
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VI. Emission Factors  

PM10 emission factors for abrasive blasting were obtained from the 
STAPPA/ALAPCO (1991).  The PM10 emissions are assumed to be uncontrolled.   
 

VII. Emissions Calculations 

A. Assumptions 

1. Area source abrasive blasting operations are assumed to be unconfined, 
uncontrolled, and the abrasive propelled by air.  

2. Since the USGS does not specify the percentage of metallic abrasive that is 
grit or steel shot, all metallic abrasives are conservatively assumed to be grit. 

B. Sample Calculations 

PM10 emissions are calculated for each type of abrasive material using the 
following equation: 
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To calculate PM10 area source emissions from abrasive surface blasting in 
Fresno Emission in 2007: 

Given: 

1. 1,780 tons of sand, 191 tons of steel grit/shot and 2,066 tons of other 
abrasive materials were consumed by non-permitted sources in Fresno 
County in 2007 

Calculate emissions: 
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Table 6.  Emission factors for uncontrolled and unconfined abrasive blasting. 

Emission factors 
Abrasive 

lb PM/lb-abrasive lb PM10/lb PM lb PM10/lb-abrasive lb PM10/ton abrasive 

Sand 0.041 0.70 0.029 58 
Grit 0.010 0.70 0.007 14 
Steel shot 0.004 0.86 0.003 6 
Other 0.010 1.00 0.010 20 
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Total area source PM10 emissions = 51.62 tons + 1.34 tons + 20.66 tons  
= 73.62 tons 

VIII. Temporal Variation 

A. Daily 

CARB Code 12.  12 hours per day - uniform activity during the day. 

B. Weekly 

CARB Code 5.  5 days per week - uniform activity on week days; none on 
Saturday or Sunday 

C. Monthly 

Uniform monthly activity: 8.33% per month 

IX. Spatial Variation 

Emissions from surface blasting can be distributed with each county using industrial 
employment as a surrogate (COG industrial employment numbers in a grid cell / 
total industrial employment numbers in a county.) 

X. Growth Factor 

Growth factors are developed by either the District’s Strategies and Incentives 
Department or CARB for each EIC.  These factors are used to estimate emissions in 
future years.  The growth factors associated with this emissions category may be 
obtained from the District’s Strategies and Incentives Department. 

XI. Control Level 

Surface blasting operations are subject to State regulation (California Code of 
Regulations, Title 17, Subchapter 6: Abrasive Blasting).  Control levels associated 
with this emissions category may be obtained from the District’s Strategies and 
Incentives Department. 
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XII. CARB Chemical Speciation 

CARB has developed particulate matter speciation profiles in order to calculate 
particulate matter (PM), particulate matter with a diameter less than or equal to 10 
microns (PM10) or particulate matter with a diameter less than or equal to 2.5 
microns (PM2.5) given any one of the three values.  For each speciation profile, the 
fraction of PM that is PM10 and PM2.5 is given. The particulate matter profile codes 
can also be used to lookup associated toxics. CARB’s speciation profile for surface 
blasting is presented below. 

Table 7.  CARB particulate matter speciation profiles for 430-428-7000-0000 

Fractions 
Profile Description 

CARB PM 
Profile# PM10 PM2.5  

Mineral Process Loss 371 0.5 0.146 

XIII. Assessment of Methodology 

This methodology relies on the accuracy of the apparent consumption of abrasive 
materials estimated by the USGS.  In addition, it assumes that industrial 
employment in the ship building and repair, aircraft manufacturing, metal 
manufacturing and oil & gas extraction industries can be used to accurately 
disaggregate the national consumption of these abrasive materials to the county 
level.  Other conservative assumptions were made that may cause an 
overestimation of this inventory including: 

o All abrasive materials consumed are used for surface blasting.  This 
assumption is made since the amount used to produce sand paper or for 
other purposes is unknown. 

o All non-permitted (area source) surface blasting operations are unconfined 
and uncontrolled. 

o The USGS does not distinguish between metallic shot and grit, so all metallic 
abrasives were considered grit since it had the larger emission factor. 

Consumption of non-mineral abrasives such as walnut hulls could not be 
determined.  This will result in an underestimation of emissions to some degree. 
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XIV. Emissions 

Following is the 2007 area source emissions inventory for REIC 430-428-7000-0000 
estimated by this methodology.  Emissions are reported for each county in the 
District. 

Table 8.  Area source emissions for REIC 430-428-7000-0000 (2007) 

Emissions (tons/year) 
  County 

NOx CO  SOx VOC  PM10 PM2.5
(1)

 

Fresno 0.00 0.00 0.00 0.00 73.62 N/A 
Kern 0.00 0.00 0.00 0.00 59.05 N/A 
Kings 0.00 0.00 0.00 0.00 0.00 N/A 
Madera 0.00 0.00 0.00 0.00 1.82 N/A 
Merced 0.00 0.00 0.00 0.00 24.50 N/A 
San Joaquin 0.00 0.00 0.00 0.00 75.31 N/A 
Stanislaus 0.00 0.00 0.00 0.00 73.52 N/A 
Tulare 0.00 0.00 0.00 0.00 40.21 N/A 

TOTAL 0.00 0.00 0.00 0.00  348.03 N/A 

(1) At this time, the District does not calculate PM2.5 emissions.  PM2.5 emissions 
can be estimated using the speciation profiles found in Section XII. 

 
Following is the 2007 point source emissions inventory for REIC 430-428-7000-0000 
as reported to the District by our permit holders.  Emissions are reported for each 
county in the District. 

Table 9.  Point source emissions for REIC 430-428-7000-0000 (2007) 

Emissions (tons/year) 
  County 

NOx CO  SOx VOC  PM10 PM2.5
(1)

 

Fresno 0.00 0.00 0.00 0.00 4.82 N/A 
Kern 0.00 0.00 0.00 0.00 12.21 N/A 
Kings 0.00 0.00 0.00 0.00 0.08 N/A 
Madera 0.00 0.00 0.00 0.00 3.53 N/A 
Merced 0.00 0.00 0.00 0.00 0.00 N/A 
San Joaquin 0.00 0.00 0.00 0.00 9.96 N/A 
Stanislaus 0.00 0.00 0.00 0.00 8.28 N/A 
Tulare 0.00 0.00 0.00 0.00 0.33 N/A 

TOTAL 0.00 0.00 0.00 0.00   39.21 N/A 

(1) At this time, the District does not calculate PM2.5 emissions.  PM2.5 emissions 
can be estimated using the speciation profiles found in Section XII. 
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Following is the 2007 total unreconciled (point source plus area source) emissions 
inventory for REIC 430-428-7000-0000.  Emissions are reported for each county in 
the District.  

Table 10. Total emissions for REIC 430-428-7000-0000 (2007) 

Emissions (tons/year) 
  County 

NOx CO  SOx VOC  PM10 PM2.5
(1)

 

Fresno 0 0 0 0 78.44 N/A 
Kern 0 0 0 0 71.25 N/A 
Kings 0 0 0 0 0.08 N/A 
Madera 0 0 0 0 5.35 N/A 
Merced 0 0 0 0 24.50 N/A 
San Joaquin 0 0 0 0 85.27 N/A 
Stanislaus 0 0 0 0 81.80 N/A 
Tulare 0 0 0 0 40.53 N/A 

TOTAL 0 0 0 0  387.22 N/A 

(1) At this time, the District does not calculate PM2.5 emissions.  PM2.5 emissions 
can be estimated using the speciation profiles found in Section XII. 

 
Following is the net change in total unreconciled emissions between this update 
(2007 inventory year) and the previous inventory year (2006) for REIC 430-428-
7000-0000.  The change in emissions is reported for each county in the District. 

Table 11.  Net emissions change for REIC 430-428-7000-0000  (2007-2006). 

Emissions (tons/year) 
  County 

NOx CO  SOx VOC  PM10 PM2.5
(1)

 

Fresno 0.00 0.00 0.00 0.00 73.58 N/A 
Kern 0.00 0.00 0.00 0.00 59.72 N/A 
Kings 0.00 0.00 0.00 0.00 0.00 N/A 
Madera 0.00 0.00 0.00 0.00 1.29 N/A 
Merced 0.00 0.00 0.00 0.00 24.50 N/A 
San Joaquin 0.00 0.00 0.00 0.00 71.60 N/A 
Stanislaus 0.00 0.00 0.00 0.00 73.45 N/A 
Tulare 0.00 0.00 0.00 0.00 40.20 N/A 

TOTAL 0.00 0.00 0.00 0.00  344.34 N/A 

(1) At this time, the District does not calculate PM2.5 emissions.  PM2.5 emissions 
can be estimated using the speciation profiles found in Section XII. 
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XV. Revision History 

2007 This is a new District methodology. 

XVI. Update Schedule 

In an effort to provide inventory information to CARB and other District programs and 
maximize limited resources, the District has developed an update cycle based on 
emissions within the source category as shown in the following table: 

 
Table 12.  Area source update frequency criteria. 

Total Emissions  
(tons/day) 

Update Cycle 
(years) 

<=1 4 

>1 and <= 2.5 3 

>2.5 and <=5 2 

>5 1 

 
Since PM10 emissions are less than one ton per day, this area source estimate will 
be updated every four years. 

Table 13.  Abrasive Blasting methodology update frequency. 

EIC 
Frequency 

(years) 

Source of Emissions 
(Point Source Inventory / Data 

Gathering) 

430-428-7000-0000 4 Point Source Inventory / Data Gathering 
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