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Abstract

A cotton ginning industry-supported project was initiated in 2008 to update the U.S. Environmental Protection
Agency’s (EPA) Compilation of Air Pollution Emission Factors (AP-42) to include PM;¢ emission factors. This
study develops emission factors from the PMj, emission factor data collected from the industry supported project
(hereafter referred to as “National Study”) for 17 cotton gin systems and rates their quality using EPA’s new
Emission Factor Development Procedures (published August 2013). Stack emissions were collected using Method
201a with a PM; cyclone only; Method 201a with a PM, and PM; 5 cyclone; and Method 17 in combination with
particle size analysis. Unrepresentative test runs were removed from the National Study dataset if gin operation was
erratic, laboratory errors occurred, or if indicated to be an outlier by either of two outlier tests. The remaining test
runs were assessed for quality using the EPA’s Test Quality Rating Tool and assigned Individual Test Ratings
(ITRs). ITRs were also calculated for source tests from the current AP-42. The test runs and ITRs were averaged for
each method used at a gin. The averages were used to develop emission factors and their representativeness ratings.
This resulted in seven “moderately” and ten “highly” representative emission factors, and a range of 0.017 (mote
trash) to 0.240 Ibs. of PMi per bale (combined lint cleaning). These factors greatly improve the quality of the
existing AP-42 PM10 emissions factors, which were all rated “D” (below average). Slides used in this presentation
are shown in Figure 1.
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AP-42 Compilation of Air Pollutant
Emission Factors

* Relates quantity of pollutant to activity releasing pollutant
* First published in 1972
* Last complete update in 1995 (5" ed.)
* Post- 1995 chapters supplemented £ = Mass of Pollutant
and UpdEltEd Uit of Production
* Emission factor quality ratings: A—E
* Based on source test quality ratings: A—D
* States can use AP-42
* Modelling for SIPs

* Industry air quality permits

* Operation permits

* Construction permits [ 7 ]
* Not all states use AP-42

Figure 1. Slides used in the conference presentation.
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Typical Cotton Gin
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Figure 1 (cont.). Slides used in the conference presentation.
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Objectives

I. Develop recommended AP-42 PM,;cotton ginning emission
factors and data quality ratings using:

A. EPA's emission factor development guidelines (Aug. 2013)

B. National Cotton Ginning PM Emissions Study data:

i. Method 201asampling methodology with P2z and PMyg
cyclones

ii. Method 201asampling methodology with PM 5 cyclone
iii. Method 17 sampling methodology coupled with particlesize
analyses
Il. Compare these new PM;g emission factors with those in the
National Study technical reports and the 1996 AP-42

lll. Determine the additional data needed to achieve higher
PM,, data quality ratings

EPA's Emission Factor Development
Procedures

* Data screening
* Inconsistent gin operation
* Laberrors
* Statistical outliers - residual analysis
* Data Quality- Individual Test Rating (ITR)
* Factors rated by “representativeness” of industry
* Poorly
* Moderately
* Highly
* Non EPA-approved methods allowed
* No geographic considerations

Figure 1 (cont.). Slides used in the conference presentation.
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ITR Development- Example Questions

Agency Data Quality Rating Score {2]

Supporting Documentation Provided Response

As described in ASTM DV036-12 Standard Practice for Competence
of Air Emission Testing Bodies, does the testing firm meet the criteria
as an AETE or is the person in charge of the field team a QI for the
type of testing conducted? A certificate from an independent
organization (e.g., STAC. CARE, NELAP) or self declaration provides
documentation of compeatence as an AETE.

Yes

Was a representative of the regulatory agency on site during the test? Mo

Is a description and drawing of test location provided? BIA

Is there documentation that the source or the test company sought
and obtained approval for deviations from the published test method
prior to conducting the test or that the tester's assertion that
deviations were not required to obtain data representative of
operations that are typical for the facility? [ 7 ]

Submitter questions- 16 Regulatory review questions- 47

Emission Factor and Data Quality
Calculation

= Sort ITR indescendingorder
* Use ITRs to calculate Composite Test Rating (CTR)

7 -5
n l(L)
=L\ITR
CTR = B —
* Use CTR to calculate Factor Quality Index (FQl)
100

Fl =g oS

* Use FQlto determine factor representativeness
* Poorly representative: FOl = 0.5774
» Moderately representative: 0.3015 < FOl < 0.5774 [ 8 ]
* Highly representative: FOI < 0.3015

Figure 1 (cont.). Slides used in the conference presentation.
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Residual Analysis

* Mo outliers based onresiduals
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* Mo outliers found by ProlUCL
= PSD could be combined with EPA-approved methods

Screening Results

Data ProUCL
System Screening Results
Inloading (1 1G0
1% Stage Lint Cleaning {1)LE
2™ Stage LintCleaning (1Y 1G0
CombinedLintCleaning (1 1G0o
27 Stage Mote (1) 1G0
Battery Condenser (1 IGO
Cyclone Robber (1 1G0 (3) TestRuns
Mate Cyclone Robber (3G
Master Trash (1yLE

Total 11 3

GO = Inconsistent gin operation
LE =Lab errar
Cutlier = Residual test outlier

2.4% oftotal
dataset removed

Figure 1 (cont.). Slides used in the conference presentation.
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Incorporation of 1996 AP-42 Data

= Current AP-42 source testratings converted to ITR

* A=B0

IB:

- C=45

« b=30

Emissions Factor | 0.3017191
Use for EF
ITR N CTR FOQI EF Represent
Average?| ativemess
100 1 100.00 | 1.0000 Yes Poorly
100 2 100,00 0.7071 Yes Poory
100 3 100.00 | 05774 Yes | Moderately
100 4 100.00 | 05000 Yes | Moderately
100 5 100.00 | 04472 Yes | Moderately
100 & 100.00 | 04082 Moderately
60 7 89,30 4232 | No\
60 8 83.21 0.4249 No
60 9 79.24 0.4207 Mo
60 10 76.45 0.4137 No
(1] 11 74.37 04054 Nao
50 12 7276 | 03967 | N\ Mo/

Incorporation of 1996 AP-42 Data

* Re-rate current AP-42 data

Emissions Factor | 0.269692
Use for EF

ITR N CTR FQI EF Represent
_-h'erage‘? ativeness

100 1 100,00 | 1.0000 Yes Poarly

100 2 10000 | 0.7071 Yes Poorly
100 3 10000 | 05774 Yes | Moderately
100 4 10000 | 05000 | Yes | Moderately
100 5 10000 | 04472 Yes | Moderately
100 6 100.00 | 04082 Yes | Moderately
89 7 9818 | 03850 | /Yes | Moderately
7 8 96.54 | 03662 Yes || Moderately
84 9 9502 | 0.3508 Yes | Moderately
85 10 9386 | 03360 Yes | Moderately
73 11 91.19 | 03306 |\ Yes J|Modemately
72 12 8598 | 03244 | \Yes/ | Moderately

Figure 1 (cont.). Slides used in the conference presentation.
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Final Recommended PM,,
Emission Factors

Emission

System Factort Rating*®

Unloading 0.1834 H —

1% Stage Seed Cotton Cleaning 01882 H :;m“h'
2™ Stage Seed Cotton Cleaning 0.0736 H 9
37 Stage Seed Cotton Cleaning 0.0353 ] tlbs./bale
1% Stage Lint Cleaning 0.0320 H

2™ Stage Lint Cleaning 0.0339 |

Combined Lint Cleaning 0.2401 H

1= Stage Mote 0.0365 H

2 Stage Mote 0.0175 H

Combined Mote 0.1509 ]

Battery Condenser 0.0283 H

Cyclone Robber 0.0237 M

Mote Cyvclone Robber 0.0511 [

Master Trash &.1111 H

Ovwerflow (Distributer) 0.0353 H

Mote Cleaner 01081 |

Mote Trash 0.0187 )

Typical Gin (A) 0.9959

Typical Gin (B) 0.7747

Determine Additional Data Needs

= Testz needed usingfinal CTR

Sumbrr of Truhy

- an w
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Figure 1 (cont.). Slides used in the conference presentation.
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Conclusions

* Six additional systems will be added to the AP-42

* Method 17 coupled with particle size analyses can be merged with the
Method 201a data based on residual analyses

* Increased dataset for typical gin from 1996 AP-42
* PMyg-38 = 238 tests
* The data quality ratings for the PMygemission factors were:
* 59% highly representative
» 41% moderately representative
* Comparison of the recommended factors for a typical cotton gin:
* Combined lintcleaning and combined mote systems

= 22% lower - National Study TechnicalReports
= 22% higher- 1996 AP-42

* Splitlintcleaning and split mote systems [1_5]
* 39% lower - National Study Technical Reports
* 6% lower- 1996 AP-42

Figure 1 (cont.). Slides used in the conference presentation.



