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The only emission reductions I can quantify are due to the air curtain at B Battery.  I estimate about
5.1 TPY reduction in PM2.5 emissions.  This results from 81.5% capture by the air curtain, reducing
current PEC fugitives by 81.5%.  The source for the capture efficiency is stated in the attached
spreadsheet.  B Battery already emits substantially less pushing fugitive emissions than the other
batteries due to having a shed. 
 
Through wall repair should reduce VOC, SO2, and particulate emissions due to reducing oven-to-flue
leakage.  However, the same repair could increase NOx by removing a source of flameout, namely,
excess fuel introduced into the flame zone.  This effect is borne out by the high percentages of
methane in the 2008 Battery 19 and 20 test results – this indicates that substantial amounts of coke
oven gas were emitted unburned.  The increases in NOx could exceed the decreases in all other
pollutants combined.  The attached spreadsheet shows an analysis of 2008, 2012 and 2016 stack
test results for Batteries 19 and 20, which experienced through wall repair between the 2008 and
2012 tests, and Batteries 13 and 14, which did not experience such repair.  The 2016 test is included
to look at whether there was a continuing effect of the repairs, the effect was reversed due to
degradation following the repairs, or the data is meaningless.  Unfortunately, not all pollutants were
tested all three years for all batteries.  If we treat the changes in emissions for Batteries 19-20 from
the 2008 test to the 2012 test as representing the effects of through wall repairs, and apply the
percentage changes to 2018 emissions from Batteries 1-3, I project an overall increase of 113 TPY,
with an increase in NOx of 192 TPY and a decrease in SO2 of 65 TPY. 
 
The effects of the remaining required actions are unquantifiable.
 
 
 

 
Gary Fischman
Engineer 3
Air Quality Program
301 39th St.
Pittsburgh, PA 15201
phone: (412) 578-8141
fax:  (412) 578-8144
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		U.S. Steel Clairton Works

		2019 Consent Agreement

		Estimated Emission Reduction

		July 11, 2019

		IV. Compliance Plan

		A. B Battery Shed Improvement

		Estimated emission reduction from closed or alarmed doors

		This improvement will reduce door leak emissions; however, emissions from doors currently are estimated at 0.4 TPY.  Thus, any emission reduction will be minimal.

		Estimated emission reduction from installing an air curtain at B Battery

				PM2.5		PM10		PT		Capture

				TPY		TPY		TPY		% effic.

		2018  PEC fugitives - actual		6.31		12.62		27.43		0.95

		Air curtain, estimated capture								0.815																		Pilot Demonstration Of The Air Curtain System For Fugitive Particle Control, 1986, R.L. Williams and M. Duncan, Air Pollution Technology Inc.; Dale Harmon, USEPA; https://nepis.epa.gov/Exe/ZyNET.exe/2000TJSA.txt?ZyActionD=ZyDocument&Client=EPA&Index=1986%20Thru%201990&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5CZYFILES%5CINDEX%20DATA%5C86THRU90%5CTXT%5C00000009%5C2000TJSA.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r105g16/r105g16/x150y150g16/i600&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=6		Capture efficiency range of 63% to 105% stated in the report; assume cannot be greater than 100%.  Average of 63% and 100% is 81.5%.

		Fugitive percentage, current								0.05

		Fugitive percentage, with air curtain								0.00925

		Fugitive emissions and Capture efficiency with air curtain		1.17		2.33		5.07		0.99075



		Emission Reduction		5.14		10.29		22.36

		B. CITE Program

		This paragraph does not contain any specific requirements for improvements.  Any emission reductions cannot be quantified.

		C. Enhance Operation and Maintenance

		Estimated emission reduction from updating the O&M Plan

		U.S. Steel will specify inspection and maintenance schedules, including schedules for the PEC Baghouse fans.  

		This change will improve documentation but not necessarily increase the actual frequency or effectiveness of I/M.  Any  emission reductions cannot be quantified.

		U.S. Steel will conduct monthly flue temperature readings at the PEC Baghouse.  Since there is no established correlation between flue temperature and emissions,  any emission reductions cannot be quantified.

		D. Environmental Air Compliance Audit

		Since any corrective action that might result from the annual audit is unknown at this time, any emission reductions cannot be quantified.

		E. Pushing Emission Control System Upgrades

		Estimated emission reduction from replacing PEC Baghouse filter bags and filter bag cages

		PEC control efficiencies are already estimated at greater than 99.5% for PM2.5.  PM2.5 emissions from the baghouse stacks total 1.75 TPY for all baghouse for 2018 based on the most recent stack tests.  New bags and cages will not impact capture efficiency. Any further emission reductions will be minimal.

		Estimated emission reduction from replacing PEC Baghouses for Batteries 13-15 and 19-20

		The impact on capture of replacement of these baghouses is unknown.  We are currently using 90% capture for all baghouses with traveling hoods for pushing emission capture.  This includes C Battery, the newest.  To go beyond 90% capture, will need improved technology -- either a coke side shed or a mobile scrubber car.  

		No further emission reductions are expected.  However, this assessment could change if U.S. Steel is proposing to install coke side sheds on these battereis, or to use some advanced technology such as mobile scrubber cars which secondarily vent to the baghouse.  

		F. Batteries 1, 2 and 3 Endflue Repair

		The impact of endflue repair on emissions is difficult to quantify.  Endflue repair should restore the structural integrity of the oven wall.  Hypothetically, this would throughwall leakage leading to a reduction in particulate, SO2, CO, and VOC emissions.  
An estimate might be derived from the "before" and "after" test results for the Batteries 19 and 20 throughwall repairs of 2008-2012.  U.S. Steel repaired 25 heating walls on Battery 19 and 88 heating walls on Battery 20 as specificied in the March 2008 COA.  

The results of the "before" and "after" tests for these batteries DO conform to the above predictions.  Emissions were reduced for TOC, NMHC, filterable, and condensable particulate.  SO2 emissions increased from 2008 to 2012; however, inlet H2S concentrations increased by much larger percentages.  Normalized to the 2008 H2S concentration, SO2 emissions decreased substantially from 2008 to 2012.  NOx emissions increased substantially for Battery 19 and decreased slightly for Battery 20.  

				Bat 19 UF		Bat 20 UF		Bat 19 UF		Bat 20 UF		Bat 19 UF		Bat 20 UF		Average		Bat 19 UF		Bat 20 UF		Bat 19 UF		Bat 20 UF		Average		

		Stack Test Pollutant		2008		2008		2012		2012		2008-12		2008-12		2008-12		2016		2016		2012-16		2012-16		2012-16

				lb/mmbtu		lb/mmbtu		lb/mmbtu		lb/mmbtu		% change		% change		% change		lb/mmbtu		lb/mmbtu		% change		% change		% change

		TOC		0.405		0.631		0.095		0.1678		-77%		-73%		-75%		N/A		N/A		N/A		N/A

		NMHC		0.021		0.203		0.0049		0.054		-77%		-73%		-75%		N/A		N/A		N/A		N/A

		PM-Fil		0.014		0.015		0.01		0.013		-29%		-13%		-21%		0.0075		0.0059		-25%		-55%		-40%

		PM-Con		0.006		0.006		0.003		0.003		-50%		-50%		-50%		0.0171		0.0189		470%		530%		500%

		NOx		0.547		0.786		0.931		0.717		70%		-9%		31%		0.126		0.116		-86%		-84%		-85%

		SO2		0.078		0.065		0.102		0.118		31%		82%		56%		0.118		0.118		16%		0%		8%

		H2S - gr/ccf COG input		3.4		3.9		11.2		11.6		229%		197%		213%		8.4		7.2

		SO2 - normalized to H2S, lb/mmbtu		0.078		0.065		0.031		0.040		-60%		-39%		-50%		0.055		0.064		77%		61%		69%

		Applying the average percentage change fo 2018 emissions results in the following emission changes



				Bat 1-3		Bat 1-3		Projected		Bat 1-3		Projected

				2018		Projected		change		Projected		change

						2008-12		2008-12		2012-16		2012-16

				TPY		TPY		TPY		TPY		TPY



		VOC (NMHC)		1.98		0.4943497537		-1.4856502463

		PM2.5-Fil		13.41		10.6002857143		-2.8097142857		6.3805565934

		PM-Con		18.06		9.03		-9.03		54.18

		NOx		624.69		816.5400168511		191.8500168511		121.3066391788

		SO2		131.61		66.2868801156		-65.3231198844		71.485851105

		Total		789.75		902.9515324347		113.2015324347

		There are not enough data to determine whether the observed changes are real results of throughwall repair or simply variability in test results. 

		If we assume the changes are due to throughwall repair, the increased NOx could be the result of reducing "flame-out" conditions resulting from excess gas leaking from the oven into the flue.  This leakage is shown by the very high methane content of TOC emissions, especially for Battery 19.  The increases in particulates and SO2 and decrease in NOx would be assumed to result from degradation occurring over the 4 years between tests.  

		There are problems with this assumption, however; most notably, NOx decreased to a much lower level than the 2008 ("before") test.  Also, why did PM-Fil increase only slightly while PM-Con increased substantially from 2012 to 2016?

		A comparison can be made to batteries which were not subjected to throughwall repairs; namely, Batteries 13 and 14

				Bat 13 UF		Bat 14 UF		Bat 13 UF		Bat 14 UF		Bat 13 UF		Bat 14 UF		Average		Bat 13 UF		Bat 14 UF		Bat 13 UF		Bat 14 UF		Average

		Stack Test Pollutant		2008		2008		2012		2012		2008-12		2008-12		2008-12		2016		2016		2012-16		2012-16		2012-16

				lb/mmbtu		lb/mmbtu		lb/mmbtu		lb/mmbtu		% change		% change		% change		lb/mmbtu		lb/mmbtu		% change		% change		% change

		TOC		0.00075		0.001		N/A		N/A								N/A		N/A		N/A		N/A

		NMHC		N/A		N/A		N/A		N/A								N/A		N/A		N/A		N/A

		PM-Fil		0.016		0.013		0.0033		0.0161		-79%		24%		-28%		0.0057		0.0046		73%		-71%		1%

		PM-Con		0.004		0.006		0.0135		0.0082		238%		37%		137%		0.0231		0.00213		71%		-74%		-1%

		NOx		0.314		0.257		N/A		N/A								0.24		0.293

		SO2		0.054		0.056		0.044		0.073		-19%		30%		6%		0.102		0.106		132%		45%		89%

		H2S - gr/ccf COG input		5.3		4.7		3.3		4.4		-38%		-6%		-22%		10.27		7.467

		SO2 - normalized to H2S, lb/mmbtu		0.054		0.056		0.071		0.078		31%		39%		35%		0.047		0.067		-34%		-14%		-24%

		Charting the data		U.S. Steel Clairton Plant 2008, 2012, and 2016 Battery Underfire Stack Test Results, lb/mmbtu

				Bat 13 UF		Bat 14 UF		Bat 19 UF		Bat 20 UF		Bat 13 UF		Bat 14 UF		Bat 19 UF		Bat 20 UF		Bat 13 UF		Bat 14 UF		Bat 19 UF		Bat 20 UF

				2008		2008		2008		2008		2012		2012		2012		2012		2016		2016		2016		2016

		TOC		0.00075		0.001		0.405		0.631		N/A		N/A		0.095		0.1678		N/A		N/A		N/A		N/A

		PM-Fil		0.016		0.013		0.014		0.015		0.0033		0.0161		0.01		0.013		0.0057		0.0046		0.0075		0.0059

		PM-Con		0.004		0.006		0.006		0.006		0.0135		0.0082		0.003		0.003		0.0231		0.00213		0.0171		0.0189

		NOx		0.314		0.257		0.547		0.786		N/A		N/A		0.931		0.717		0.24		0.293		0.126		0.116

		SO2 - normalized to H2S, lb/mmbtu		0.054		0.056		0.078		0.065		0.0706666667		0.0779772727		0.0309642857		0.0396724138		0.0466796495		0.0667202357		0.0547857143		0.0639166667

				Bat 13 UF		Bat 13 UF		Bat 13 UF		Bat 14 UF		Bat 14 UF		Bat 14 UF		Bat 19 UF		Bat 19 UF		Bat 19 UF		Bat 20 UF		Bat 20 UF		Bat 20 UF

				2008		2012		2016		2008		2012		2016		2008		2012		2016		2008		2012		2016

		TOC		0.00075		N/A		N/A		0.001		N/A		N/A		0.405		0.095		N/A		0.631		0.1678		N/A

		PM-Fil		0.016		0.0033		0.0057		0.013		0.0161		0.0046		0.014		0.01		0.0075		0.015		0.013		0.0059

		PM-Con		0.004		0.0135		0.0231		0.006		0.0082		0.00213		0.006		0.003		0.0171		0.006		0.003		0.0189

		NOx		0.314		N/A		0.24		0.257		N/A		0.293		0.547		0.931		0.126		0.786		0.717		0.116

		SO2 - normalized to 2008 H2S		0.054		0.0706666667		0.0466796495		0.056		0.0779772727		0.0667202357		0.078		0.0309642857		0.0547857143		0.065		0.0396724138		0.0639166667

		In summary, 



		The results for Batteries 19-20, which experienced through-wall repair between 2008 and 2012, are inconclusive. 

		 Either VOC and SO2, and particulates were reduced while NOx was increased, or there was no change attributable to the repairs. 

		 If there was change attributable to the repairs, the increase in NOx was greater than the decreases in other pollutants.

		G. Battery 15 Stack Replacement

		Fugitive emissions from leaking stacks have not been quantified.  NOx emissions increased from 0.29 to 0.34 lb/mmbtu from the 2016 to the 2018 stack test.  Total particulate (filterable + condensable) decreased over the same period from 0.022 to 0.018 lb/mmbtu.  

		Any emission reduction is unquantifiable.

		H. Battery 15 Through Wall Repair

		The same analysis applies as for Batteries 1-3 through wall repair.



U.S. Steel Clairton Plant 2008, 2012, and 2016 Battery Underfire 

Stack Test SO2 Results, lb/mmbtu 



Bat 13 UF	2008	2012	2016	5.3999999999999999E-2	7.0666666666666669E-2	4.6679649464459592E-2	Bat 14 UF	2008	2012	2016	5.6000000000000001E-2	7.7977272727272728E-2	6.6720235703763231E-2	Bat 19 UF	2008	2012	2016	7.8E-2	3.0964285714285712E-2	5.4785714285714278E-2	Bat 20 UF	2008	2012	2016	6.5000000000000002E-2	3.9672413793103448E-2	6.3916666666666663E-2	

lb/mmbtu









U.S. Steel Clairton Plant 2008, 2012, and 2016 Battery Underfire 

Stack Test NOx Results, lb/mmbtu 



Bat 13 UF	2008	2016	0.314	0.24	Bat 14 UF	2008	2016	0.25700000000000001	0.29299999999999998	Bat 19 UF	2008	2012	2016	0.54700000000000004	0.93100000000000005	0.126	Bat 20 UF	2008	2012	2016	0.78600000000000003	0.71699999999999997	0.11600000000000001	

lb/mmbtu











U.S. Steel Clairton Plant 2008, 2012, and 2016 Battery Underfire 

Stack Test PM-CON Results, lb/mmbtu 



Bat 13 UF	2008	2012	2016	4.0000000000000001E-3	1.35E-2	2.3099999999999999E-2	Bat 14 UF	2008	2012	2016	6.0000000000000001E-3	8.2000000000000007E-3	2.1299999999999999E-3	Bat 19 UF	2008	2012	2016	6.0000000000000001E-3	3.0000000000000001E-3	1.710000000000000	1E-2	Bat 20 UF	2008	2012	2016	6.0000000000000001E-3	3.0000000000000001E-3	1.89E-2	







U.S. Steel Clairton Plant 2008, 2012, and 2016 Battery Underfire 

Stack Test PM-FIL Results, lb/mmbtu 



Bat 13 UF	2008	2012	2016	1.6E-2	3.3E-3	5.7000000000000002E-3	Bat 14 UF	2008	2012	2016	1.2999999999999999E-2	1.61E-2	4.5999999999999999E-3	Bat 19 UF	2008	2012	2016	1.4E-2	0.01	7.4999999999999997E-3	Bat 20 UF	2008	2012	2016	1.4999999999999999E-2	1.2999999999999999E-2	5.8999999999999999E-3	







PM-Fil	2008	2008	2008	2008	2012	2012	2012	2012	2016	2016	2016	2016	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	1.6E-2	1.2999999999999999E-2	1.4E-2	1.4999999999999999E-2	3.3E-3	1.61E-2	0.01	1.2999999999999999E-2	5.7000000000000002E-3	4.5999999999999999E-3	7.4999999999999997E-3	5.8999999999999999E-3	PM-Con	2008	2008	2008	2008	2012	2012	2012	2012	2016	2016	2016	2016	Bat 13 UF	Bat 14 	UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	4.0000000000000001E-3	6.0000000000000001E-3	6.0000000000000001E-3	6.0000000000000001E-3	1.35E-2	8.2000000000000007E-3	3.0000000000000001E-3	3.0000000000000001E-3	2.3099999999999999E-2	2.1299999999999999E-3	1.7100000000000001E-2	1.89E-2	TOC	2008	2008	2008	2008	2012	2012	2012	2012	2016	2016	2016	2016	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	7.5000000000000002E-4	1E-3	0.40500000000000003	0.63100000000000001	0	0	9.5000000000000001E-2	0.1678	0	0	0	0	SO2 - normalized to H2S, lb/mmbtu	2008	2008	2008	2008	2012	2012	2012	2012	2016	2016	2016	2016	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	5.3999999999999999E-2	5.6000000000000001E-2	7.8E-2	6.5000000000000002E-2	7.0666666666666669E-2	7.7977272727272728E-2	3.0964285714285712E-2	3.9672413793103448E-2	4.6679649464459592E-2	6.6720235703763231E-2	5.4785714285714278E-2	6.3916666666666663E-2	NOx	2008	2008	2008	2008	2012	2012	2012	2012	2016	2016	2016	2016	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	Bat 13 UF	Bat 14 UF	Bat 19 UF	Bat 20 UF	0.314	0.25700000000000001	0.54700000000000004	0.78600000000000003	0	0	0.93100000000000005	0.71699999999999997	0.24	0.29299999999999998	0.126	0.11600000000000001	









U.S. Steel Clairton, Battery 13, 14, 19, and 20 Underfiring

Stack Test Results:  2008, 2012, and 2016



PM-Fil	2008	2012	2016	2008	2012	2016	2008	2012	2016	2008	2012	2016	Bat 13 UF	Bat 13 UF	Bat 13 UF	Bat 14 UF	Bat 14 UF	Bat 14 UF	Bat 19 UF	Bat 19 UF	Bat 19 UF	Bat 20 UF	Bat 20 UF	Bat 20 UF	1.6E-2	3.3E-3	5.7000000000000002E-3	1.2999999999999999E-2	1.61E-2	4.5999999999999999E-3	1.4E-2	0.01	7.4999999999999997E-3	1.4999999999999999E-2	1.2999999999999999E-2	5.8999999999999999E-3	PM-Con	2008	2012	2016	2008	2012	2016	2008	2012	2016	2008	2012	2016	Bat 13 UF	Bat 13 UF	Bat 13 UF	Bat 14 UF	Bat 14 UF	Bat 14 UF	Bat 19 UF	Bat 19 UF	Bat 19 UF	Bat 20 UF	Bat 20 UF	Bat 20 UF	4.0000000000000001E-3	1.35E-2	2.3099999999999999E-2	6.0000000000000001E-3	8.2000000000000007E-3	2.1299999999999999E-3	6.0000000000000001E-3	3.0000000000000001E-3	1.7100000000000001E-2	6.0000000000000001E-3	3.0000000000000001E-3	1.89E-2	TOC	2008	2012	2016	2008	2012	2016	2008	2012	2016	2008	2012	2016	Bat 13 UF	Bat 13 UF	Bat 13 UF	Bat 14 UF	Bat 14 UF	Bat 14 UF	Bat 19 UF	Bat 19 UF	Bat 19 UF	Bat 20 UF	Bat 20 UF	Bat 20 UF	7.5000000000000002E-4	0	0	1E-3	0	0	0.40500000000000003	9.5000000000000001E-2	0	0.63100000000000001	0.1678	0	SO2 - normalized to 2008 H2S	2008	2012	2016	2008	2012	2016	2008	2012	2016	2008	2012	2016	Bat 13 UF	Bat 13 UF	Bat 13 UF	Bat 14 UF	Bat 14 UF	Bat 14 UF	Bat 19 UF	Bat 19 UF	Bat 19 UF	Bat 20 UF	Bat 20 UF	Bat 20 UF	5.3999999999999999E-2	7.0666666666666669E-2	4.6679649464459592E-2	5.6000000000000001E-2	7.7977272727272728E-2	6.6720235703763231E-2	7.8E-2	3.0964285714285712E-2	5.4785714285714278E-2	6.5000000000000002E-2	3.9672413793103448E-2	6.3916666666666663E-2	NOx	2008	2012	2016	2008	2012	2016	2008	2012	2016	2008	2012	2016	Bat 13 UF	Bat 13 UF	Bat 13 UF	Bat 14 UF	Bat 14 UF	Bat 14 UF	Bat 19 UF	Bat 19 UF	Bat 19 UF	Bat 20 UF	Bat 20 U	F	Bat 20 UF	0.314	0	0.24	0.25700000000000001	0	0.29299999999999998	0.54700000000000004	0.93100000000000005	0.126	0.78600000000000003	0.71699999999999997	0.11600000000000001	

SO2, PM-Fil, PM-Con

lb/mmbtu





NOx and TOC

lb/mmbtu














 
 
 

From: Deluca, Dean 
Sent: Friday, July 5, 2019 1:38 PM
To: Fischman, Gary <Gary.Fischman@AlleghenyCounty.US>; Maranche, Jason
<Jason.Maranche@AlleghenyCounty.US>
Cc: Etzel, Sandra <Sandra.Etzel@AlleghenyCounty.US>
Subject: USS Clairton emission reductions
 
Gary and Jason,
Would you be able to work together on calculating an estimated emissions reduction from the
actions in the attached USS Clairton settlement agreement? 
Thanks
 


