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Process Description
Concrete is composed essentially of water, cement, cement supplement (pozzolan material), fine (sand) and
course (i.e., gravel, crushed stone) aggregate. A thorough explanation of these type of plants is available
from Chapter 11.12, Concrete Batching, of AP-42 (Fifth Edition, Volume I).
Concrete batch plants are generally made up a number of sources of air pollution which store, convey,
measure, and discharge its constituents into trucks for transport to a job site. Per District policy, the
following sources at the plants shall be permitted:
Sand and Aggregate Storage Piles (grouped as one source if they are all in the same general area)
Cement and Cement Supplement Storage Silos (each silo is a separate source)
Conveyors (grouped as one source if they are all in the same general area)
Weigh Hopper
Batch Mixer
Completeness Determination
The following District forms should be completed and fees provided for concrete batch plants. Use the
Completeness Determination Checklist to verify completeness. Use the Data Form Guidance to ensure that
the forms are completed correctly. Use the Fee Calculation Guidance to ensure that the fees are calculated
accurately. There is a specific policy for the grouping of sources and the calculation of fees at concrete
batch plants and quarrying/crushing operations.
7. Fees, calculated per Regulation 3 (Schedule
1. Form 101-B (one for facility).
F for all sources except, batch mixer, which
2. Form G (one per source).
is subject to Schedule G-2 for Concrete
3. Process Diagram and Map of the Concrete
Batching).
Batch Plant.
8. See the Emissions Calculations section for
4. Form A for watering system (one per
facility)
additional information that should be
5. Form A (one per device) for any particulate
provided by the applicant regarding the
abatement device (i.e., baghouse).
concrete batch plant.
6. If Health Risk Screening is triggered, Form
HRSA (one per source).
Emission Calculations
Particulate matter, consisting primarily of cement and cement supplement dust but including some
aggregate and sand dust, is the primary pollutant of concern. In addition, there are emissions of metals that
are associated with this particulate matter. Particulate emission factors for concrete batching are given in
Table 11.12-2 in Chapter 11.12, Concrete Batching, of AP-42 (Fifth Edition, Volume I).

Unabated
PM10
Emission
Factor (lb/ton)
0.00099
0.0033
0.46
1.10
0.0024

Abated PM10
Emission
Factor
(lb/ton)
*
*
0.00034
0.0049
*

Process
Sand transfer
Aggregate transfer
Cement pneumatic unloading to elevator storage silo
Cement supplement unloading to elevator storage silo
Weight hopper loading (emission factor is of lb of
pollutant per ton of aggregate and sand)
Central Mix – Mixer loading (emission factors are of lb 0.134
0.0048
of pollutant per ton of cement and cement supplement)
* = If watering is used to suppress dust, a maximum abatement efficiency of 70% may be used.
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The permit engineer should obtain information from the applicant regarding the composition and maximum
annual quantity of the concrete to be produced. If such composition information is not available, AP42
indicates that one yard of concrete is typically composed of the following:
Composition
by Weight
(pounds/yd)
1865
1428
491
73
20 gallons
4024

Material
Course aggregate
Sand
Cement
Cement Supplement
Water
Total Quantity Concrete Produced

Metals emission factors for concrete batching are given in Table 11-.12-6 in Chapter 11.12, Concrete
Batching, of AP-42 (Fifth Edition, Volume I).
Emissions from vehicle traffic on unpaved roads to and from the storage piles should also be accounted in
the emissions for the storage piles. An unpaved roads emission factor equation is provided in Chapter
13.2.2, Unpaved Roads of AP-42 (Fifth Edition, Volume I) for vehicles traveling on unpaved surfaces at
industrial sites:
E = k(s/12)a(W/3)b((365-P)/365)) lb/VMT

[Equation 1a]

and for vehicles traveling on publicly accessible roads, dominated by light duty vehicles:
E = [k(s/12)a(S/30)d/(M/0.5)c – C]((365-P)/365)) lb/VMT

[Equation 1b]

The following provides an explanation of the variables in the equation and the average values
recommended for use (only if actual more specific and precise values are not available), if the sourcespecific values are not known:
E = Emission Factor (lb/VMT)
k = Particle size multiplier (dimensionless); PM10, k = 1.5 for Equation 1a, 1.8 for Equation 1.b
a = Empirical Constants; a = 0.9 for Equation 1a, 1 for Equation 1b
b = Empirical Constants; b = 0.45
c = Empirical Constants; c = 0.2 for Equation 1b
d = Empirical Constants; d = 0.5 for Equation 1b
s = Silt content of road surface (%); s = See Table 13.2.2-1 1 and use the mean value for the
applicable industry. (For example, for stone and gravel
processing s=4.8 for plant roads, 7.1 for material storage
areas.)
W = Mean vehicle weight (tons); W=146 tons for Equation 1a, 2 tons for Equation 1b
M = surface material moisture content (%); M = 6.5
S = Mean vehicle speed (mph); S = 24 for Equation 1a, 33 for Equation 1b
C = emission factor for 1980’s vehicle fleet exhaust, brake wear and tire wear; C = 0.00047 2
P = Number of days with greater than, or equal to, 0.01 inches of precipitation per year; 70 3

1

Chapter 13.2.2, Unpaved Roads of AP-42 (Fifth Edition, Volume I), pg. 3.
Chapter 13.2.2, Unpaved Roads of AP-42 (Fifth Edition, Volume I), pg. 6.
3
Chapter 13.2.2, Unpaved Roads of AP-42 (Fifth Edition, Volume I), pg. 9.
2
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For example, at stone and gravel processing sources at concrete batch plants, the emission factors used for
unpaved roads are calculated as follows:
E1a = (1.5)(4.8/12)0.9(146/3)0.45(365-70/365)
[for unpaved plant roads at stone and gravel processing]
E1a = 3.05 lb/VMT
E1a = (1.5)(7.1/12)0.9(146/3)0.45(365-70/365)
[for unpaved material storage areas]
E1a = 4.34 lb/VMT
The permit engineer should determine which emission factor equation (1a or 1b) is most appropriate
depending on the unpaved surfaces or roads where the sources will be situated. The permit engineer should
also obtain information from the applicant regarding the maximum vehicle weight and miles traveled per
year by all vehicles involved on driving on the unpaved roads at the facility. If watering is used to suppress
dust, a maximum abatement efficiency of 70% may be used. If chemical dust suppressants are used, a
maximum abatement efficiency of 80% may be used 4.
Emission factors for storage piles at concrete batch plants are taken from Chapter 13.2.4, Aggregate
Handling and Storage Piles, of AP-42 (Fifth Edition, Volume I). These emission factors include emissions
from drop operations into storage piles:
E = k(0.0032)(U/5)1.3/(M/2)1.4
The following provides an explanation of the variables in the equation and the mean values recommended
for use, if the source-specific values are not known:
E = Emission Factor (lb/ton)
k = Particle size multiplier (dimensionless); PM10, k = 0.35
U = mean wind speed (miles/hr); U = 8.2
M = material moisture content (%); M = 2.1
E = (0.35)(0.0032)(8.2/5)1.3/(2.1/2)1.4
E = 0.002 lb/ton [for storage piles]
For emissions from equipment traffic (truck, front-end loaders, dozer, etc.) traveling between or on piles, it
is recommended that the equation for vehicle traffic on unpaved surfaces be used (see Equation 1a). The
emissions from equipment traffic around the piles should be calculated using the same emission factors
noted previously for unpaved roads by including the VMT around these piles and including it in the total
estimated VMT on unpaved roads within the facility.
Emission factors for storage piles at concrete batch plants are taken from AP-42, Fourth Edition, Section
8.19, Table 8.19.1-1. These emission factors include emissions from loading into storage piles, equipment
traffic in storage pile area, and wind erosion. Assuming the 3.5 lb/acre/day emission is for TSP emissions
the wind blown PM10 emissions would be approximately 50% or:
EPM10 = 1.7 lb/acre/day
The permit engineer should obtain information from the applicant regarding the maximum area (in acres)
that the storage piles and the number of days per year that the storage piles will exist at the concrete batch
plant.

4

Chapter 13.2.2, Unpaved Roads of AP-42 (Fifth Edition, Volume I), pg. 13.
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Furthermore, if railcars or ships are involved in the transportation of materials, then also the combustion
emissions from the use of these transport vehicles should also be calculated and included in the facilities
cumulative increase.
Applicable Requirements
District Rules and Regulations
In general, the particulate sources at concrete batch plants are subject to the operating standards of
Regulation 6. All but the transfer points of cement and cement supplement into the storage silos are
fugitive in nature. The storage silos are generally abated by a fabric filter or baghouse device. Fugitive
sources include the transfer of sand and aggregate, truck loading, mixer loading, vehicle traffic, and wind
erosion from sand and aggregate storage piles. The amount of fugitive emissions generated during the
transfer operations depend primarily on the surface moisture content of these materials. Types of controls
used may include water sprays, enclosures, and baghouse devices. With these controls of the equipment
and good maintenance and wetting of unpaved road surfaces, particulate emissions should comply with the
operating standards of Regulation 6. Permit conditions are imposed to ensure compliance with Regulation
6.
Best Available Control Technology (BACT)
BACT for the particulate sources at concrete batch plants are specified in the BACT/TBACT Workbook.
The following are applicable BACT requirements for:
Concrete Batch Plant
- < 5 cubic yards per batch
- >= 5 cubic yards per batch
Inform the BACT Coordinator of updates to the BACT/TBACT Workbook.
California Environmental Quality Act (CEQA)
Permit applications which are reviewed following the specific procedures, fixed standards and objective
measurements set forth in this chapter (11.5) are classified as ministerial and will accordingly be exempt
from CEQA review per Regulation 2-1-311.
In addition to the above-mentioned source-specific applicable requirements, other requirements may also
be applicable depending on the facility, its application emissions, and its source location:
 Offsets
 School Notification
 Prevention of Significant Deterioration
 Risk Screening Analysis
Permit Conditions
Standardized conditions for concrete batch plants are available from the Permit Condition Guidance. Refer
to the Evaluation Report Template Guidance to obtain the Microsoft Word formatted permit conditions for
this source category.
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