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A.. Introduction
The EPA's Air Management Technology Branch (AMTB) has the respon-

sibility for maintaining the document Compilation of Air Pollutant

Fmission Factors, AP-42, which is a basic source of emission factor

information. This document is used in the preparation of State imple-
mentation plans, review of Prevention of Significant Deterioration
applications, and a multitude of other emissions estimating efforts.
The emission factors are updated periodically to reflect new data that
may characterize emissions from an industry or process operation. A
recent focus of the Agency has been the characterization of emissions
of fine particulate matter, which has specific adverse effects on health
related to its respirability. In this revision effort, both total
particulate and size-specific emission factors for the grain handling
and processing industries have been compiled. Section B discusses the
origin of the particle size distributions and size-specific emission

" factors developed far four operations, and Section C documents the
total particuiate factors developed for six operations. Appendices A

and B contain the reference information from which the emission factors
in Sections B and C, respectively, were developed. Appendic C documents
the emission factors that were previously in the AP-42 Section. Appendix
D contains the revised AP-42 Section 6.4.

In order to impart information on the reliability and accuracy of
the emission factors in Section 6.4, the factors and size distribution
information have been letter rated to reflect the amount and quality of
the data used to develop the factors. In this system, emission factors
based on more tests of better quality are given a higher letter, such
as A or B, Conversely, factors basel on only one or two tests, or on
tests performed using nonstandard methods, -are assigned ratings of C, D
or E. Generally, factors based on several tests at facilities representing
a good cross-section of the industry would receive an A rating. Factors
rated B are somewhat less representative of the industry or reflect
fewer tests. The emission factor tables in Section 6.4 have been
assigned overall ratings reflecting a subjective evaluation of the
average rating of all the factors in the table. Individual factors may
vary somewhat from this overa]lirating.




*

The grain distribution and processing industry moves grain (wheat,
corn, soybeans, etc.) from its origin at farms through various storage
points {elevators) to the processing plants and mills where grain
products (flour, starch, animal feed, etc.) are produced. Grain ele-
vators can be classifiea as country {near farms), inland terminal, or
export (marine) elevators, At elevators, incoming grain is unloaded,
transferred on conveyors, and stored in silos. The processes are
reversed for outgoing shipments. An elevator may also clean and dry
the grain before storage. A mill or processing plant performs most of
these same steps, as well as manufacturing some type of finail product
from the grain. Therefore, the additional steps of grinding, blending,
cooling, and pelietizing may occur at these ptants. Etach step of
handling, transfer, and processing of dry grain or yrain products
generates particulate emissions. These two industry segments, grain
elevators and grain processing plants, are presented in two distinct
subsections within Section 6.4 of AP-42.
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B. Particle Size Distributions

Particulate size distribution data for four yrain handling and
processing operations have been included in the revised AP-42 Section
6.4, While other distributions were found and examined, none of them
was completely enough described, or test methods were inadequate, to
justify their incorporation into the Section. The four operations for
which sizing data were available are:
Barge unloading and conveyor transfer (corn and soybeans)
Lloading of ships (wheat)

. Rice daryer
. Carob kibble roaster

2w N
.

The data for operation no. 1 were located in an EPA test report,
and represent the outlet stream from a fabric filter control system at
an export elevator. The data for the second export elevator operation

~were contained-in two -EPA reports;-and reflect a combination of-sizing —~
tests performed on three different types of uncontrolled shiploading
operations. Tests of the two grain processing operations, rice drying
and carob roasting, were performed by KVB, Inc., for the State of
California. These data are contained in EPA's computerized Fine Par-
ticie Emission Information System (FPEIS). The following subsections
describe the sizing data and contain the plots of particle size and

size-specific emission factors.

1. Barge Unlocading and Conveyor Transfer

These were EPA tests on the outlet of a control system (fabric
filter) for unloading of grain from barges. Grain is unloaded from
barges by a “"marine leg" bucket elevator. The buckets discharge the
grain into a surge btn which continuously feeds it onto a conveyor
belt. The grain is transferred from two short conveyors to a final

conveyor that carries it to the elevator. The control system aspirates
dusty air from the front and back of the leg, the surge bin, and the
conveyor transfer points. During the testing, corn and soybeans were

unlgaded.

Reference report: EPA:EMB Test No. 74-GRN-7 (January 1974).



Table 5 of the reference report (see Appendix A} shows Particle Size
Results for two test runs.

Run 1
Particulate catch = 22,450 ug (probe & cyctone) + 2,070 ug (sizing
: stages) :
= 24,520 ug.
Particle Weight each Cumulative Cumulative weight %
Stage size, um stage, ug weight, ug < stated size
Total catch -- -~ 24,520 i00

1 .14 1,480 2,070 8.44

2 1.63 190 590 2.41

3 1.10 210 400 1.63

4 0.57 120 190 0.77

5 0.33 70 70 0.29

Run 2

A —

Particulate catch = 44,960 ug (probe & cyclone) + 1,440 ug (sizing

stages)
= 46,340 ug.
Particle Weight each Cumulative Cumulative weight %
Stage size, um stage, ug weight, ug < stated size
Total catch - -- 46,340 100
1 : 3.14 1,260 1,440 3.1
2 1.63 90 130 0.39
3 1.10 30 90 0.19
4 0.57 40 60 0.13
5 0.33 20 20 0.04

The size plot (Figure 1) is based on the average of the two runs. Thus,

Particle Avg. cumulative wt. %
size, um < stated size

0.33 0.17

0.57 0.45

1.10 0.91

1.63 1.4

3.14 5.8
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Figure 1. Barge Unloading/Conveying at Export Elevators:

Particle Size Distribution and Emission Factor



Emission Factor Table _.-

Parameters measured in tests:

| Particulate Rate, kg/hr Emissien factor,

|
Process Rate, Control Control | kq/Mg
Run No. Mg/hr [nlet Outlet ! Uncontrolled| Controlled
1 1,307 362 3.0 | a | 0.002
2 1,494 1,259 5.0 0.84 0.004
I 1,206 1,045 3.3 0.87 0.003

dRun No. 1 inlet test was 19.5% isokinetic; therefore, it was disregarded.

Average uncontroiled emission factor = 0.85 kg/Mg.
Average controlled emission factor = 0.003 kg/Mg.

0.85 - 0.003 y 100% = 99.6%.
0.85

Control system collection efficiency

The measured emission factor of 0.85 kg/Mg for uncontrolled unloading/
conveying is similar to the factors in Table 6.4-1 of AP-42 for Unload-
ing (receiving), 0.5 kg/Mg; Removal from bins (tunnel belt), 0.7 kg/Mg;
and Headhouse (legs), 0.8 kg/Mg. Therefore, none of these emission
factors was revised on the basis of the two inlet test runs. The table
below shows size-specific emission factors for the controlled opera-
tion, based on a total emission factor of 0.003 kg/Mg. Note that units
are mg/Mg (mg = 10-6 kg).

I I
Cumulative weight % Emission factor,
Particle < stated size mg/Mg
diameter, um
Controlled Controlled

0.33 0.17 5.1

0.57 0.45 13.5

1.10 0.91 27.3

1.63 1.4 42

3.14 5.8 174

10.04 18.0 540

dExtrapolated data point.




2. Shiploading of Grain at Export Elevators

The particulate size distributions of dust emissions from grain
loading at several export elevators in Portland, Oregon, were measured
in 1978. Two types of systems were used to reduce or control emis-
sjons: 1) aspirated tent system and 2) dead-hox system; and one elevator
was uncontrolled at the time of the tests. A probe consisting of an
Andersen cascade impactor, a cyclonic pre-separator, and a glass

| fiber ‘filter was used to determine the size distribution.

Reference reports:

1. W. Battye and R. Hall. Particulate Emission Factors and Feasibility
of Emission Controls for Shiploading Operations at Portland, Oregon
Grain Terminals - Volume I. GCA Corporation for U.S. EPA. EPA
Contract No. 68-01-4143. June 1979.

2. Emission Factor Development for Ship and Barge Loading of Grain.
_GCA Corporation for U.S. EPA. EPA Contract No. 68-02-3510. --
‘October 1984,

Table 2 in Reference 2 shows the impactor size data. Figure 10
(Ref. 2) and Figure 5 (Ref. 1} show plots of these data (see Appendix
A for Table 2 and Figure 5). Since these data plot close together and
overlap one another, a decision was made in the interest of clarity
to not retain these individual plots for AP-42 Section 6.4 Further,
no consistent trends differentiating the three loading methods are
apparent. Therefore, all six tests were averaged to produce a single
size distribution. This distribution represents uncontrolled emissions
because measurements were made at the loading point, upstream of the
fabric filter used to capture emissions.

Table 1 shows cumulative weight percentages for each particle size,
as well as averages for each of these particle sizes. The particle
sizes used in this table are the midpoints of the size ranges in the
reference Table 2 in Appendix A. Each concentration in Table 2 was
first converted to a pe}centage of the total measured concentration for'
each test, and then these percentages were cumulated to produce the
individual values for Table 1.

Emission Factor Table

The emission factor for loading (shipping} at export elevators is
0.5 kg/Mg, as shown in Table 6.4-1 of AP-42. In order to calculate




Table 1. PARTICLE SIZING DATA FOR SHIPLOADING TESTS
Total
Concentration Cumeiative Weight % ¢ Stated Size
Test (mg/m3)
Total 12.8um 9.4um 6.9um 4.2um 2.5 um 1.4 um 0.9 um <0.71 um

L. Bunge {teat) £9 100 8.4 33.0 248.7 16.0 3.0 2.4 0.7 0.7
2. DOreyfus (tent) 200 100 33.6 24.3 16.4 11.4 6.2 1.8 2.1 1.6
3. Cargill-l (dead-box} 9.3 100 36.9 35.0 23.0 2.0 15.3 11.5- 5.8 1.9
4. Cargill-2 (dead-box) 95 100 66.5 56.5 43.5 4.5 7.5 36 2.4 2.0
5. Columbiz-l (no control} 104 100 61.9 47.9 37.9 22.9 11.9 2.9 0.4 0
6. Columbia-2 (no control} 135 100 54.7 4.3 32.3 22.3 13.4 6.7 2.4 0.5

Averaged 100 48.7 40.7 29.6 21.4 10.4 5.2 2.3 1.1

3These values represent arithmetic averages

of the six test values for each particle size.
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size-specific emission factors, the cumulative weight percentages

at several particle sizes were multiplied by this total factor. The
results, which are plotted as a straight line in Figure 2, are shown
in the emission factor table following the figure.

Cumulative weight % Emission factor,
Particle < stated size kg/Mg
diameter, um
Uncontrolled Uncontrolled
2.5 10.4 0.05
4.2 21.4 0.11
6.0 27.0 0.13
10 42.0 0.21
15 53.0 0.26

3. Rice Dryer
Test by California Air Resources Board, 10/11/77. Appendix A
contains pertinent material from FPEIS printout, Series No. 228.

Reference report:

L.d. Shannon, et al., Emissions Control in the Grain and Feed
Industry: Volume II - Emission Inventory, EPA-450/3-73-003b,
MRI for U.S. EPA, September 1974,

Calculations for Sample 1

Total mass of sample collected = 590.7 mg
Volume of sample collected = 27.9m
Therefore, concentration = 590.7/27.9 = 21.2 mg/m3

non

21,200 ug/m3

Also, T = 94°C = 201°F, P = 758 mm Hg = 29.84" Hg, W.V. = 2.3%.
Converting to standard conditions:

21,200 ug/m3 x 66} x 29.92 , 100 - 27 100 ug/dnm3.

10
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Thus,

Concentration = 34.9 mg/m3
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3.3%.
45,300 ug/dnm3.

Cumulative %
< stated size

25

.25

N MNO ;Y

—t st B
N OOVN =

20

The size plot (Figure 3) is based on the average of

Particle
diameter, um

133
195
231
386
626
2,020
11,200
19,900

W OO0 O
D 1 N @m0 O

N

Avg. cumulative %
< stated size

QPN DOO0O
L T T S S
QO L~y O O WL & L

-~ 0o

11

the two runs.

Therefore,
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Emission Factor Table
Total particulate emission factor = 0.15 kg/Mg rice dried

(column dryers) from reference report. To obtain size-specific emis-
sion factors, multiply the total factor by the cumulative weight percent

for each particle size.

Cumulative weight % Emission factor,
Particle < stated size xg/Ma
diameter, um
Uncontrolled Uncontrolled
0.625 0.3 0.0004
1.0 0.4 0.0006
1.25 0.5 _ 0.0008._
- A 0.8 0.0012
6 2.6 0.0039
10 7.7 0.012
15 24.5 0.037
20 40.8 | 0.061
| l

4. Carob Kibble Roaster

Test by KVB, Inc. for California Air Resources Board, 3/23/78.
Appendix A contains pertinent material from FPEIS printout, Series No.
229.

Calculation of sample concentration at STD conditions

Total mass of sample collected = 1.07 g,
Volume of sample collected = 6.65 m-
- Thus, concentration = 1.07 g/6.65 m3 0.161 gq/m3

Hoon

161,000 ug/m3

Also, T = 204°C = 399°F, P = 765 mm Hg

30.12" Hg, W.V. = 8.2%.
Converting to standard conditions:

161,000 ug/m3 x 839 x 29.92 100 - 282,400 ug/dnm3.
530 30.17 100 - 8.2

13
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Emission Factor Table

Total-particulate emission factor = 3.0 kg/Mg carob kibble roasted.*
To obtain size-specific emission factors, multiply total factor by
the cumulative weight percent for each particle size.

Cumulative weight % Emission factor,
Particle < stated size _ kg/Mg

diameter, um

Uncontrolled Uncontrolled

0.625 0.2 0.006
1.0 0.4 0.012
1.25 0.5 0.015
2.5 0.6 0.018
6 0.7 0.021
10 2.0 0.060
15 11.5 0.35
20 20.7 0.62
L .

Figure 4 shows the size distribution and size-specific emission
factors for this category, which has been added to the revised
Section 6.4.

*Ref.: H.J. Taback, Fine Particle Emissions from Stationary and
Miscellaneous Sources in the South Coast Air Basin, PB 293 923/AS,
NTIS, Springfield, VA, February 1979.
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C. Emission Factors

Emission factors for six grain processing operations have been’
added to Table 6.4-3 in AP-42 Section 6.4 {(now Table 6.4-6). Of these
six, two emission factors replace existing factors in the table.
Another factor fills in a blank space in an existing category. The
remaining three are entirely new source categories (processing operations)
in the table. The six operations for which new or revised emission
factors have been developed are:

1. Carob kibble roasting (new category)
2. Wet corn milling - Oryers (new factor in existing category)

Feed mills (cyclone controlled):

. Pellet coolers (revises previous factor)

. Corn cracking {new category)

. Corn nammermills (revises factor for Grinding)
. Flaking (corn/barley) (new category)

[\ RS LI S 0N}

The data for operation no. 1 were located in a 1983 EPA report
completed in California that presents fine particle emission data for
several source categories. The data for the second operation are from
a 1981 EPA Source Category Survey report on animal feed dryers. The
remaining emission test data for feed mills are from a test program
performed from 1972 to 1980 (Purina Mills). The following subsections
describe the basis for the revised emission factors.

1. Carob Kibble Roasting

Reference reports:

1. H.J. Taback, Fine Particle Emissions from Stationary and Mis-
cellaneous Sources in the South Coast Air Basin, FB 293 YZ37AS,
National Technical Information Service, Springfield, VA,
February 1979.

2. Emission test data from Environmental Assessment Data Systems,
Fine Particle Emission Information System, Series No. 229,
U.S. EPA, Research Triangle Park, NC, June 1983,
The two reference reports contain results from a test performed by
tne California ARB on March 23, 1978, on a carob kibble roasting pro-
cess (uncontrolled emissions)., This process is very similar to coffee
roasting. Carob pods are air-cleaned, roasted, and then cooled and

stored until they are ground in preparation for making carob candies.

16




Reference 1 shows a calculated .emission factor from this test of

6.0 1b/ton (3.0 kg/Mg) carob kibble roasted. [t also shows a second
factor of 7.6 1b/ton, referencing Section 6.2 of AP-42, Second Edition
(Coffee Roasting). This AP-42 emission factor relies on information
relating to a different (although similar) industry, whereas these test
results directly represent the carob roasting process. Therefore, the
calculated emission factor for this test has been included in Table
6.4-3 of AP-42.

Emission Factor: 3.0 kg/Mg (6.0 1b/ton).

2. Wet Corn Milling ~ Dryers

Reference report:

__Source_Category Survey: Animal Feed Dryers, U.S. EPA, Emission_ __ . . __
Standards and Engineering Division, LPA-450/3-81-017, December
1981.

Table 7-1 in the reference report presents emission test data from
tests at a wet corn milling plant producing animal feed ('Plant C'),
between 1977 and 1981, Uncontrolled emission rates from nine tests (39
runs) on rotary steam tube feed dryers are shown, as well as process
weight rates during the tests (see Appendix B). The table below shows
how these test parameters are used to calculate the average emission

factor for this processing operation.

Plant C tests

Test Uncontrolled emission Process weight Emission factor,
date rate, kg/h rate, Mg/h kg/Mg (1b/ton)
1977 0.60 3.962 0.15 0.30
1977 0.72 4.11 0.18 0.35
1977 0.66 4.16 0.16 0.29
1981 0.69 6.15 0.11 0.22
1977 0.69 4.11 0.17 0.34
1981 0.50 4,22 0.12 0.24
1977 .97 4,04 0.24 0.48
1981 1.50 4,28 0.35 0.70
1980 0.74 1.02 - 0.72 1.45

Average = 0.24 (0.48)

aloes not agree with value in Table 7-1. See Appendix B for explanation.

17




The calculated emission factors are averaged arithmetically to produce
an average uncontrolled emission factor for this processing operation.

Emission Factor: 0.24 kg/Mg (0.48 1b/ton}.

3. Feed Mills (Pellet coolers, Hammermilling, Flaking, Cracking)

References:

1. Letter and attachment (test data) from Paul Luther, Purina Mills,
Inc., St. Louis, MO, to Greg LaFlam, Pacific Environmental Ser-
vices, Inc., Durham, NC. March 11, 1987.

2. Letter and peliet cooler test data from P, Luther, Purina Mills,

to Frank Noonan, U.S. EPA, Research Triangle Park, NC. July 8,

1987,

The reference material contains total particulate test results
from four feed mills tested between 1972 and 1980, and from one mill
tested in 1987. Pellet coolers at all five mills were tested, and a
cracker and hammermill (corn) and a flaking unit (corn/barliey} were
tested at three of the mills. All process streams tested were controlled
by single or multiple cyclones. The table below summarizes the data and
shows the calculation of average emission factors {SI units). The data
summary sheets from the references are included in Appendix B.

18




FEED MILL TEST DATA SUMMARY

Pellet Cooclers

A 3 C =B+ A
Processed feed Emission Controlled emission
Plant rate, Mg/h rate, kg/h factor, kg/Mg (1b/ton)

1 10.9 3.0 0.28 (0.55)
10.9 1.5 0.14 (0,28)
10.9 5.0 0.46 (0.92)
10.0 1.8 0.17 (0.32)
2 9.1 0.20 0.02 (0.04)
16.3 0,83 Q.05 (0.10)
3 12.7 3.3 0.26 (0.52)
13.0 1.8 0.14 (0.28)
11.4 1.8 0.16 (0.31)

13.4 3.3 0.25 (0.49)_
4 8.8 1.5 0.17 (0.33)
9.8 1.1 Q.11 (0.22)
5 8.4 0.5 0.06 (0.12)
7.3 0.7 0.10 {(0.20)
5.9 0.5 0.08 (0.16)
Average = 0.16 (0.32)

Corn Cracker
2 3.6 0.04 0.012 (0.024)
Corn Hammermill
4 7.3 0.59 0.08 (0.16)
Flaking Unit (corn/barley)

1 5.5 0.42 0.08 (0.16)
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TABLE 2
Summary of Particulate Results in Metric Units
Inlet
Run Number 1 2 3 Average
Date 3 (a) 10-30-73 10-30-73 10-31-73
Yolume of Gas Sammled - Nm a 1.30 2.06 4.16
Percent Moisture by Volume 0.9 1.0 0.9 -
Average Stack Temperature -~ °C . 19.4 20.8 22.3
Stack Volumetric Flow Rate - Em3/min- (6 067 1076 1107 1083
Stack Volumetric Flow Rate - m%/min. (€} 1083 1103 1148 1
Percent Isokinetic 19.5 82.4 90.7
Particulates - probe, cyclone, o e s
and filigr cateh e - = .
mg ' 7,364.0 40,148.0 65,483.0 37,665.0
mg/Nm° 5,645 19,466 15,706 13,606
mg/m> 5,561 18,970 15,140 13,224
kg/hr 361 1,256 1,043 887
Particulates - total catch
mg 7,371.5 40,152.5 65,486.5 37,670.2
mg /N 5,651 19,469 15,707 13,609
mg /> 5,566 18,972 15,341 13,226
kg/hr 362 1,256 1,043 887
Percent impinger catch 0.1 0.0 0.0 0.0

2 Ory normal cubic meter at 21.1°C, 760mm Hg;
b Dry normal cubic meterslper minute at 21.1°C, 760mm Hg.

 Actual cubic meters per minute

Barge unloading/conveying
trom: EPA/EMB Test No. 74-GRN-7

~




TABLE 4

Summary of Particulate Results in Metric Units

Outlet

Run Number

Date

Volume of Gas Sampled - NmS (2)

Percent Moisture by Volume

Average Stack Temperature - °C

Stack Volumetric Flow Rate - Nm3/min. (b)
Stack Volumetric Flow Rate - ;B/h%n. (c)
Percent Isokinetic

Particulates - probe, cyclone,
and fiiter catch

mg
mg/ﬂm3
mg/m3
kg/hr

Particulates - total catch

mg
mg/Nm°
mg/in3
kg/hr

Percent impinger catch

% Dry normal cubic meter at 21.1°C, 760mm Hg.

] 2
10-30-73 10-30-73
2.38 2.62
0.8 0.5
20.4 29.3
1024 1069
1025 1104
83.5 98.7
115.5 .604.5
48.5 77.9
48.4 75.3
2.98 5.00
117.0 207.0
49.1 78.8
49.0 76.3
3.02 5.06
1.3 1.2

b Dry normal cubic meters per minute at 21.1°C, 760mm Hg.

© Actual cubic meters per minute

Barge unloading/conveying

3

10-31-73
2.69
1.1
29.2
1097
1148
98.7

135.0
50.1
47.8
3.30

137.5
51.0
48.7
3.36

1.8

Average

1063
1092
97.0

151.7
58.8§
57.2
3.76

153.8
59.6
58.0
3.81

1.4

From: EPA/EMB Test No, 74~GRN-7
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TABLE 5

Particle Size Results

Run 1
Characteristic _
Diameter, Dn Weight Cumulative Weight
Stage um ug Percent Percent, <On
Probe & cyclone 22,450
1 3.14 1,480 71.5 r-——-28£
2 1.63 190 9.2 === ___ 19.3
3 1.10 210 10.1"“'Ji -~- 9.2
4 0.57 120 5.8 "“J;. e 3.4
—5 0,33 - e - __ T #*3;4-—:?=;” -
TOTAL 2,070
Run 2
Probe & cyclone 44,900
] 3.14 1,260 87.5 r———12.6
2 1.63 90 6.3 -—-‘[r.___ 6.3
3 1.10 30 &1““L___ 4.2
4 0.57 40 2.8 -——’;____ 1.4
5 0.33 20 1.4 —— -

TOTAL 1,440

Note: Totals indicate sums of numbered impactor stages only,
and weight percents are based on these totals. The
cumulative values should be shifted as indicated by the
dashed lines.

Barge unloading/conveying
From: EPA/EMB Test No. 74-GRN-7
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{sicaon |

ITER

BlAK

1

PARTICLE

AfRODYRAMIC

300

10,0

19,0+

.0

3.0 p

1. Q=

.0 F

3,0

4.0 p

3.0

1.0} B ) -
1,0 =

3.9

0.8

Q.7 - ay )

0.8 b N\\___DEAD BOX 9.3m§/m3

0.3 TENT 200 mg/m

TENT 89 mg/m3
0.4t GNCONTROLLED 135 wg/m?
DEAD BOX 95 mg/m3

0.3 UNCONTROLLED 104 ng /=3

Q.2 |

QIO.UI Q OI‘.\ 1 .‘ 'A 1) 70 BIO 410 5'0 [ Y] ?'0 5'0 9Q 9L 34 %9 3% 4% 937

wEight LA SLEA A R ar PAaMTICLES 05 1uMaN Twi STATED S$I1IE

Fluure 5,

Stze distribuetion of particniate cmisg Lone. from shiploadiae,

primarily topping-off.

Shigloading

From: Emission Factor Development
(GCA Corp. for EPA)
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Carob Kibble Roasting
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Carob Kibble Roasting
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Carob Kibble Roasting
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APPENDIX B

REFERENCE MATERIAL FOR
REVISED EMISSION FACTORS
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Wet corn milling - Dryers

From: EPA-450/3-81-017
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PELLET MILL/COOLER STACK TEST SUMMARY

Emission
Processed Feed Air Flow Rate
Plant Feed Collector Rate Ib/hr SCFM 1b/hr

No. 1 Steer Longhorn Cyclone 24,000 10,100 6.6
Steer : Carter Day Cyclone - 24,000 10,850 3.4
Poultry Cyclones 24 00 10,450 11.0
Poultry Cyclones - 24,000 14,325 3.9
No. 2 Mixed Cyclone 20,000 16,735 0.44
Mixed Cyclone 36,000 25,580 1.85
No. 3 Poultry Cyclone 27,900 25,240 7.2
Poultry Cyclone 28,700 25,350 4.0
Steer Cyclone 25,200 21,850 3.9
Steer Cycione 29,500 30,430 7.3
No. 4 Dairy Single Cyclone 15,300 16,130 3.2
Turkey Single Cyclone 21,600 16,060 2.4
CRACKER STACK TEST SUMMARY
No. 2 Corn Cyclone 8,000 3,130 0.097
HAMMERMILL STACK TEST SUMMARY
No. 4 Corn Dual Cyclone 16,000 5,760 1.3
FLAKING STACK TEST SUMMMARY
No. 1 Corn/Barley Single Cyclone 12,000 3,910 0.93

Feed mills (Pellet coolers, Cracking, Grinding and Flaking)
From: Purina Mills, Inc. test data, March 11, 1937
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Plant

No. 5

Feed

Hog
Horse
Harse

Pellet Mi11/Canler

Stack Test Results

Collector Processed Feed Afr Flow Emission Rate
Rate
16/hr SCFM ib/hr
Triple Cyclone 18,500 19,900 1.1
Tripie Cyclone 16,000 20,000 1.6
Triple Cyclone 13,000 18,700 1.1

From: Purina Mi11s, Inc.
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APPENDIX C

SUPPORT INFORMATION FOR EXISTING EMISSION
' FACTORS IN SECTION 6.4

The information in this appendix is copied directly from:

Source Test Evaluation for Feed and Grain .Industry, EPA-450/3-76-043,
MRI for U.S. EPA, Research Triangie Park, NC, Contract No. §8-02-1403,
December 1976.

This material describes the development of emission factors in the
previous Section 6.4 dated 4/77.
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