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LINE 2 GLASS PROCESSING . o
" SULFURIC ACID MIST | ” .
' EMISSIONS TEST REPORT . RECEWV ED
GUARDIAN INDUSTRIES CORPORATION . 7 2015
CARLETON,MICHIGAN ~~ ~ DECECLED

o . R __ Np; QUALITY DIV,
1 . TEST RESULTS SUMMARY e

Permit Number: PTI 105-14- -
‘Source Name: Line 2 Glass Productmn
_ Source ID: EUO0080 ‘

A | i Compliant/ .‘
| Polluta_nt o _I__‘Averagc_R‘csult . lelt_ | Non-compliant
S\_iiﬁ:lric Acid Mist (sto,,)‘ © . 195Ib/hr 1.60b/hr ° Non-compliant - -

2 INTRODUCTION

Guard1an Industnes Corporatmn (Guard1an) contracted AlrICompllance Consultants Inc. "

i (ACCI), an' ‘affiliate of Montrose All' Quahty Services, LLC. (Montrose), o perform an -

‘_ evaluatlon of sulfuric acid mist (HzSO4) emISSIOIlS at thelr faczhty located i in Carleton M1ch1gan :

Testing was conducted on the Llne 2 Glass Productlon (Lme 2) in accordance with Michigan

. " Department of Env1ronmenta1 Quallty (MDEQ) reqmrements Umted States Env1r0nmental"
. Protection Agency (USEPA), Tltle 40 CFR Part 60, Appendle and procedures outlined in the -

. ‘March 2015 Test Protocol Filterable pamculate matter, ammoma and metals comphance testing -
was conducted on July 22, 2015 and the test results Were comphant w1th the Permit to Install

(PTI) 105-14. The October 22, 2015 test for H2SO, was conducted to repeat the July 22, 2015 |

HzSO4 whxch resulted in a non~comphant test result A copy of the March 20_15 Test Protocol is "

| contained in Appendlx A.

3 CONTACT INFORMATION

Faclllty Contact o Testmg Flrm .

- Mr. M1chael Smolenski . T Mr Paul A, Jadlowxec, QSTI
- EH & S Manager~ - . Senior Project Manager
Guardian Industries Corporatlon : Air/Compliance Consultants, Inc.”
; 14600 Romine Road . 1050 William Pitt Way
"+ Carleton, Michigan 48117 - Pittsburgh, Pennsylvania 15238
(734):654-6264 - Telephone - . (412) 826-3636 - Telephone

msmolenski@guardian.com piadlowiec@montrose-env.com
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4 .. - TEST DATES AND PERSONNEL INFORMATION

: 'Emlssxon testlng for HzSO4 was conducted on October 22, 2015. The followrng table detalls the

E 'contact personnel regardmg thls test program

' 'Org_amzatmn L 'Personnei . : _ - ‘Responsibility
Guardian = Joe Ventline S - . TestLiaisoh- '
MDEQ Mark Dz1adosz Agency Observer

o . - Joshua S. Varner_, QSTI, PIOJect Smentrst ‘_Eqmpment.Handler and S_ample Recovery
- ACCUMontrose - S

- Owen H;‘_ Daly, ,SCi_el,lﬁSt i RM CTM-013B Operator and Sample

Recovery

5 | ANAYLTICAL LABORATORY INFORMATION

Samples were. collected and analyzed accordmg to the apphcable method An sto4 audlt was '
prov1ded by ERA  Analyses were performed by the followmg ' ' R

. ‘_US.EPA,CTM' 0138 -

- Maxxam Analytics Inc.
~ Mr. Clayton Johnson
6740 Campobello Road B
. Mississauga, Ontario, Canada L5N 2L8
. (905)817-5769 —Telephone
- cjohnson@maxxam.ca
« - PALab Registration #68-01745 '

.6 PROCESS DESCRIPTION AND PROCESS DATA
6.1 ‘Process Descnptlon - 7
Guardian manofactores flat glass at‘theICarlet'on 'Michigan fa'cility Lir.lelz (EUOOOSO)'eOnSists
rof a raw material meltmg fumace glass formmg and ﬁmshlng, and glass cutting. Lme 2
produces flat glass usmg the. ﬂoat method Raw materrals of sand, soda ash dolomite, limestone
and other minor constltuents are weighed and mixed with water in the batch house before

entenng the natural gas ﬁred fumace The percentages of the raw. matenai rmxes varies

| dependmg on the product type des1red Glass then enters the t1n bath to be formed and drawn,'

YAGuardian Industries\t5-081 - Cariglon M) - Stack Testinp\ReporisiCompiRepeat H2504 Report docx Lo . " Printed 12r10!2b15
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and then it enters a lehr to reduce its temperature Line 2 rated capa01ty is 650 tons of glass

- pulled per day.

Line 2 emissions are controlled by a newly mstalled control system conswtmg of a dry scrubber “

partrculate filter, and selectlve catalytlc reductron (SCR) “The dry scrubber uses hydrated lime

stored i in a3 000 cub1c foot storage srlo wrth a passive bm vent for mjectron into the scrubber to -

remove gaseous poliutants Aqueous NH3, stored in a 20 000 gallon pressunzed storage tank, is

o 1njected into the gas stream to treat the exhaust gas for NOX control. An UltraCat Filter System

removes partrculate after the dry scrubber control. The final control is selectlve catalyst.
reduction that uses high ternperature light welght ceramic ﬁlters 1mpregnated with catalyst to

remove remalnlng gaseous emlssmns :

62 Process Data

Guardlan personnel were responsrble for recordmg pertment process data at a rmmmurn of once

every 15 minutes durmg cach emission testmg perlod The specrﬁc process data recorded was "
o Glass pull rate (tph & tpd) ' ' |

L. Natural gas usage

' ._ Plant process data is contained in Appendix B.

7 TESTPROCEDURES - -

Testing was performed 'ina'ccordance with US'EPA Methods and the procedures'routlined' in

USEPA 40 CFR Part 60 Appendrx A and the March 2015 Test Protocol All ﬂeld data sheets. :

are contained in Appendrx C.
_ '7 1 Testing Statio‘ns and Traverse Locations - USEPA Method 1
. USEPA Method 1, Sample and Veloczty vaerses Jor: Statzonary Sources was utilized to |
- determine the number and location of the traverse pomts Frgure 1 provides a schematrc of the

-sarnphng and traverse point locations as rneasured 111 the ﬁeld A copy of the cyclomc ﬂow

check data can be found in Appendrx C..

' YAGuartian InduskiesV5-081 - Cartelon MI - Stack TestingiRepartsiCompi\Répeat H2504 Report docx _ : Printed 121012015
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72 Gas Velocity and Moisture — USEPA Method 2 -

~The gas flow and ternper'ature" measurements followed the principies. of USEPA Method 2,

Determmatron of Stack Gas Velocity and Volumetrrc Flow Rate (S~Type Pitot Tube). The gas - -

'ﬂow rate and temperature proﬁles for the gas stream were measured by conductlng simultaneous

veloc1ty and temperature traverses durmg each samphng run.  Gas velocrty head was measured

usmg a cahbrated S-Type Prtot tube that was connected toa manometer The static pressure was .

' measured usmg the same Pltot tube and manometer. A Chrome~A1umel thermocouple attached

toa dlgltal 1nd1cat0r was used to measure the gas temperature at each of the traverse pornts

73 l)etermmatlon of Oz and co; USEPA Method 3

~ The principles of USEPA Method 3, Gas Analyszs for the Determmatron of Dry Molecular
Weight, were used to measure oxygen (02) and catbon dioxide (COy). to determme the moleeular

werght of the. ﬂue gas for the measurement of gas ﬂow A Fyrite analyzer was used to determme

o the percent by volume of Oz and COz in the stack gas Nrtrogen (Nz) was determmed by the

’ drfference g

“7 4 Mmsture Content Samplmg USEPA Method 4

. Morsture content samphng was conducted concurrently wrth each samplmg run usmg the

- prmcrples and samplmg apparatus presented in USEPA Method 4, Determmatlon of Moisture

C‘ontent in Stack Gases ‘The parameters evaluated to determine the gas- -stream mmsture content

were _sample gas Volume, temperature and_ pr_essure, and i 1mp1nger and srlrca gel moisture gam.

7. 5 : Determmatron of Sulfunc Acrd Mlst USEPA Method CTM 913B

Sulﬁ.u’tc acrd rnrst emlssmns were conducted in accordance with the procedures: outhned in USEPA ‘
Metho_d CT™M OISB, Determmanon of Sulﬁmc. Acid and Sulﬁrr Dt_oxrrfe Emzsszons Jrom .

: Combination Fi uel Bdil_erS,Récovery Furnaces, anti T?zermal: Oxidtzers — Isokinetic Method. -

T 5 1 Samp_lmg Tram Setup and Operatron

~ Prior to samplrng, all glassware was cleaned wrth soap and water, rmsed wrth tap water, and

ﬁnally rmsed with deromzed (DI) water

- YAGusidian Industries\15-081 - Carleton Mi - Stack TesingiRepors\Camp\Repeat H2$04 Report doox = - ' S Prinled 12/10/2016 .
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The sampling apparatus contained a ouartz 'nozzle connected to a quartz-lined temperature-
' controlled (~400°F) probe using a glass coated stamless steel union and graphrtc ferrules..
The exit of the probe was connected i0a quartz filter holder contarmng a30x 100 mm drameter

quartz filter The filter was inside an oven heated to > 500°F The exit of the filter holder was

- connected to slx_Greenburg-Smrth impingers. The first and second i impingers contained 100 o

mtlliliters | (rnl) of 100% isopro'pyl alcohol (IPA). The_o_utlet of the second impinger was
“connected to an unheated borosllicate glass filter holder with glass frit filter support containing a
glass fiber filter. The third impinger was left empty and was followed by the fourth and fifth
© impingers whrch contamed 100 ml each of DI water The s1xth 1rnp1nger contamed a known' |

quantlty of silica gel

The rmpmger train was connected to a commercrally avallable metermg system Prror to

: samphng, the dry gas meter was cahbrated utlhzrng the crltlcal orifice procedures detarled in

Sectron 16.2 of USEPA Method 5 A calibrated cntrcal crrﬁee set coverlng ‘the antrcrpated 3

, samphng rates was utilized. Along with pre-test and post-test meter cahbratlons the S-Type
Pitot, thermocouple and nozzIe were cahbrated prior to and followmg use in the. ﬁeld accordlng
" to USEPA Method 5 procedures ' R

The sample train was assembled allowed to rcach operatrng temperature and lcak checked by _
| pluggmg the nozzle with a rubber septum. and pullmg a Vacuum of approxrmately 15" of moercury |
(Hg). Once an acceptable leak check of less than 0. 02 cubic feet per minute (cfm) was achreved -
the samphng train was plaeed at the ﬁrst traverse point and samphng began 1mmed1ately The

B samplmg tram was operated at an 1sok1netrc rate w1th an 1sok1netre vanatwn of 90% to 110% -

: Each test run was 60 mmutes in duratron ‘At the conclusmn of each test run, the sample train
-was cooled sufﬁmently, utlhzmg ambrent air or ice, to allow the nozzle to be plugged with the

rubber septum The samphng tram was leak—checked at a vacuum cqual to or greater than the

. maxrmum value reached during samphng An acceptable leakage rate was less than 0. 02 cfin or

4% of the average samplmg rate (Whtchever is less) In addition, a post- test Pitot leak check was

L performed At the conclusmn of the leak checks, the probe was dlsconnected and the remaining

parts of the train were purged with clean ambrent air for 15 minutes at the average samplmg rate

- used dunng samplmg

_ Yi\Guardian Industies\i5-081 - Carteton Mi - Stack Teaﬁnsl\Repo_ﬁs\Ccmp\Repeat HZ504 Report.docx ; ) . o Printed 121012015
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75 2 Samnle Recoverv and Analvsrs

The probe and front-half of the quartz ﬁlter holder wete tinsed with 100% IPA and added to a
‘high density polyethylene (HDPE) sample bottle along with the quartz filter (Contamer 1) ‘The
extract was analyzed for SO4 by ion chromatography (IC) ' '

The contents of Impmgers 1, 2 and 3 were quantrtatrvely transferred to a HDPE sample bottle

' (Contamer 2). The back half of the ﬁlter holder, all eonneetrons and the i 1mp1ngers were rmsed

: w1th a rn1n1mal amount of 100% IPA and these r1nses were added to Contarner 2.

~" The unheated filter was transferred into.a separate HDPE sarnple bottle (Contamer 3) contalmng | .

o approxmlately the same volume of 80% IPA as. Contamer 2, The connections from the baek of

the th1rd 1rnp1nger and the ﬂont—half of the ‘unheated ﬁlter holder were nnsed with a minimal-

arnount of 100% IPA and added to Contamer 3. Contarner 4 contalned the contents of the fourth

- and fifth i 1mpzngers and the DI water rlnses of these nnpmgers and- connectlons Contalner 4 was

dlsoarded o

Freld blanks of 25 ml of 80% IPA 25 ml of 3% HzOz, and 200 ml DI water per batch of reagent

Were analyzed along w1th the samples by IC.

‘_ Sulfunc acrd rmst and aud1t sample laboratory results are contalned in Appendlx D Sulfuric aerd =

mlst emlssmns are reported ona pounds per hour (lb/hr) and pounds per ton (1b/ton) basis.

S 6 Quallty Assurance and Quallty Control

| . All quahty assurance/quahty control (QA/QC) procedures as requu'ed by each USEPA Method-

were followed wrth 1o rnodrﬁcatrons Appendrx E contains all related. QA/ QC mformatlon

" The. followmg ﬁeld equlpment cahbratlons are contarned in Append1x E

. Nozzle .
* e Pitot Tubes‘
e Thermoeouple (TC) SR
_'-‘0 Dry Gas Meter and Orrﬁces
. 'Quahﬁed Source Testmg Indlvidual (QSTI) Certlﬁcattons

YiGuardian Industies\15-081 - Carlelon M - Stad(*TesﬂnglRepoﬂs\Comp\Repeal HZSM Report.docx .
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8  TEST RESULTS
Sulfuric acid rmst test results are contained in Table 1. Table 2 contalns the table nomenclature

Append1x F contains sampie calculatlons for one compiete test run.

9 - CONCLUSION

| _Air/Coiﬁplianc‘e Consultants, Inc. has completed sulfuric aCid mist cbmpliance emissions testing
for the Guardian Industries Coxporatlon Glass Manufactunng Line 2, at thelr Carleton, ‘Michigan

: fa01]1ty ACCI believes the test: results are representatlve of the prevaﬂmg operatmg condltlons

at the tlme of testmg

Y\Guardian Indusisies\i5-081 - Carfelon M1 - Stack Testng\Reports\Comp\Repeat H2504 Report.docx : . . Printed 121012015
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~ REPORT_FIGURE




: e, S
,»,»Jgkéaégﬁﬁa%ﬁa@cﬁ.;,.é.r,&xﬁﬁ,wv4 S .

e pespisba
. ppren
ey .
i R i

P g e _—



70

©100

) _ - - NearestDistubance - - PortA —
. : 154  Duct Diameters o L — _ 1098?8 ,

108

- AIR/COMPLIAN. o
- USEPAMETHO. . »axs SHEET -

- b——n 7800*LD. ——]

Feet Upstream fr_dm

Sampling Ports Located 90° Apart

, t ponn’
' Feet Downstream from
Nearest Disturbance : -
Duct Diameters- P‘.’é’;i?‘;‘:ﬁ” Method 1 Value (inches)
) 1 ) - 75.97
2 i - 71.60
3 - 66.61
4 . 60.37
5 51.32
6 26.68
7 - 17.63
8. 11.39
-9 . 6.40
10 - 2.03

Ailf(dmplfunte |
Consultants, Inc.

X

Glass Manufacturing Line 2 Sampling Stack Diagram
Guardian Industries Corporation, Carleton, Michigan

Figureé
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" Table L. Suifur Acid Mist’ Eimsswn Test Results Surmnary, Line 2 Glass Productmn '
- Gua.rdlan Industries, Carleton, Mtch.lgan :

Pag- 1 UL 1L

- Test Data -

Runil .

Ruon 2 Run 3 Average =

Date © 1022115 10/22/15 - 10/22/15.

- Start Time - 11:56 AM | 239PM. | 447PM

End Time - 1:03 PM- --3:47PM .5:54PM o

Flow Rate (ACFM) 126,015 122,026 133,569 - 127,203

 Flow Rate . (SCFM) 61,871 ° 59,745 65207 62275

Flow Rate . (DSCFM) - 54,487 52,274 - 57,803 54,855
© Sample Volime (DSCE) © . - 72.433 . 60.904 166.583 -66.640

- Carbon Dioxide (CO3) " (dry volume %) 600 600 6.00 6.00

Oxygen (O,) : (dry volume %) . 12.50° 12.00° 12,50 12.33°

Water Vapor (H,0) (volume %) 1193 12,50 1135 11.93

Stack Temperature - CFR’ 624.4 627.0 ©623.0° 624.8

Percerit of Isokinetic Sampling (%) 958 96.4° S 953 958

Product Rate (Glass Pull Rate) (ton/hr) - - 1854 1854 - ©18.54 18.54

Resulfs _ ' i o . Limit -

Sulfuric Acid Mist (H,S0,) : S o L -

Total mass as H,S0, B (mg) . 10.98 752 34.01 17.50

Sulfuric Acid Mist Concentratlon asH,80, - (pptigy 132 1.07 - " 444 2.28 .

Sulfuric Acid Mist Emission as H,S0, (Ib/hr) S1.00 "0.85 -3.91 195 - 1.6

Sulfiric Acid Mist Emission as H,SO, " {ib/ton of glass) o 0.059 0.046 0211 0,105

¥*\Guardian Industries\[5-081 ~ Carleton MI- Stack Testing\Field WorldCompliance Stack Test\Repeat 15B 10-22-15 - ids check print, 138 Summary "Printed 12/10/2015
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- Table 2:

' TABLE NOMENCLATURE

it

o

'SYMBOL  DESCRIPTION .. SYMBOL  DESCRIPTION “SYMBOL . ' DESCRIPTION
% , Percent gm0 Gallons per minute - 0y o Oxygen
. % Velume Percent by volume -~ gr/DSCF . Grains per dry standard oubic feet -OSHA Qceupational Safety & Health Administration
- °F Degrees Fahrenheit HO - . Water' PADEP . PA Department of l':‘.nv1ronmental Protection
< Less than HS0, Sulfuric acid 4 " Pb Lead SR
> Greater than ~ HAP - Hazardous air pollutant PEL Permissible exposure iimit
AB - - Acetone Blank. - Hg Mercury : MM Particulate matter ;
ACFM Actual cubic feet per r'nihute : - H1 Heat input PM; . Parhculatc matter less than 10 mlcrons
BACT Best Available Control Technology .« " Hp ‘ Horsepower ' ppb- * Parts per billion
BHP Brake horsepower ' hr Howr - = =~ . . © . PPE Personal protective equlpment
BTU British thermal units IC Ion chromatography - ppm _Partspermillion
BTU/scf British thermal units per standard cubuc feet inH;0. Inches of Water _ " ppmy, Parts permillion, dry volume
C:Hs Propdne . : inHg - .Inches of Mercury - PPy Parts per million, wet volume
CE - " Capture efﬁciency _ . CKg o Kilograms . psia . Pounds per square inch absolute
- CEMS Continuous emission monitor system Ib Pound. psig Pounds per square inch gauge -
Tof - Cubic foot - Ibhr - Pound per hour PTI Permit to Install © - :
JCFR Code of Federal Regulatmns Ib/lb-mole Pound per pound mole ] PTE Permanent total enclosure
CH, “Methane MACT Maximum Achiévable Control Technology ‘RA . Relative Accuracy
CZH5 - Ethane m’ _ Cubic meters o - RATA Relative Accuracy Test Audit”
Cl, Chlorine MDL " Minimum detection iumt " RM . Reference Method
‘co Carbon monoxide mg Milligrams . RMD  Relativé mean difference
- CO;y. : Cafbon-dio:dde ' mgle Milligrams per gram Lipmc . Revolutions per minute
coG - T " Coke oven gas _ min Minute s Sulfur o
DACF Dry actual cubic feet mL Milliliter -SCF - Standard cubic feet
DACM . Dry actual cubic meters mm HG ‘Milliméters of mercury SCFM" Standard cubic fest pér minute
DE Destruction efficiency MMBtu ~ " Million British thermal units ] - 5CM * Standard cubic meters
DSCF Dry standard cubic feet - MNOC Maximurn normal operating capacity 50, Sulfur dioxide
DSCFM Dry standard ciibic feet per minute © . MSDS Material Safety Data Sheet - STD Standard
FID Flame Jonization Detector MW Megawaits ' TEQ Toxzc:lty Equivalence Quotlent
o "Foot - ' N Nitrogen THC - - Total hydrocarbons .
ft/sec Feet per second ND Non-detectable . ~tph ) "Tons per hour
Pt " Square fest: NDO g Natural draft opening tpy Tons per year
Fe : Cubic feet - NESHA‘P' s Nanonal Em:sswn Standard for I-Iaza.rdous Air Pollutants ug - Micrograms . .
. f*flb-mole Cubic feet per pound molc B ng Nanograms - o ’ _ USEPA . United States Environmental Protection Agency
g Grams . : NMEVOC Non-methane, non-ethane volatile orgamc compounds . VE - Visible emissions
g/bhp-hr Grams of brake horsepowcr perhour -~ NMVOC Non-methane volatile organic compound o - VOC s '_ Volatile organic compound
g/mL Gram per milliliter NOQ; _Nitrous Oxide vol. Volume
GC - ‘Gas Chromatography NO, Oxides of Nitrogen wio . With out
e, o S
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