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- LINE2 GLASS PROCESSING
PARTICULATE MATTER AMMONIA, HAP METALS, AND SULFURIC ACID MIST
EMISSIONS TEST REPORT
GUARDIAN INDUSTRIES CORPORATION
" CARLETON, MICHIGAN

1 TEST-RESULTS SUMMARY‘

| Permit Number: PTI 105-14
Source Name: Line 2 Glass Productlon
Source ID EUG0080.

Pollgtant L Average Result . Limit | | N,fxf—?olifli;ﬁgnt
Filtcrable Particulate Matter ~ + - - 0.136Ib/ton - 0.45 Ib/ton Compliant
PMip - o 239 Ib/hr . 122Ihr . Complian
PMas 7 2390b/r - 1221b/hr- . Compliant |
Sulfuric Acid Mist (H;SOs) | 13.3 Ib/hr 1.61b/hr  Non-compliant
‘Ammonia (NI;) L © 24.9 ppmay - NA  NA
| HAP Metals S ~<0.01821b/on: - 0.02Ib/ton " Compliant . -

Selenium = | o 0.3131b/hr . 2.03Ib/hr Compliant
2 INTRODUCTION |
Guardian Industries Corporation (Guardian) contracted Ai_f/Compliance Con'sultants, Inc.
(ACCID), an affiliate of Montrose Air Quality Services, LLC. (Montrose), to perform an
evaluation of emissions at-thcir faicility located in Carleton, Michigan. Testing was conducted on
the Line 2 Glass Productlon (Line 2) in accordance w1th Mlchlgan Dcpartment of Environmental
Quality (MDEQ) requzrements and United States Env1ronmenta1 Protectlon Agency (USEPA),
Title 40 CFR, Part 60, Appendmes A 'and B, and procedures outlmed in the March 2015 Test
Protocol, to determme ﬁlterablc particulate matter (FPM), sulfuric amd mist (HzSO4), ammonia
(NH3), and metal (Antlmony [Sb], Arsenic [As], Cadmium [Cd], Chromium [Cr] Cobalt [Co],
Lead. [Pb], Manganese [Mn], Mercury [Hg], Nlckel [Ni], and Selenium - [Se] hazardous air
pollutants (HAP) compliance with the Pcrrmt to Install (PTI) 105-14. A copy of the March 2015
Test Protocol is contained in Appendlx A, .
| RECEIVED
OCT 02201
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3 CONTACT INFORMATION

Facility Contact Testing Firm

Ms. Laura Rye- . Mr. Paul A. Jadlowiec, QSTI
Compliance Engineer ’ ‘Senior Project Manager _
Guardian Industries Corporation - Air/Compliance Consultants, Inc.

- 14600 Romine Road - 1050 William Pitt Way :
Carleton, Michigan 48117 Pittsburgh, Pennsylvania 15238 '
(734)-654-4381 — Telephone = =~~~ (412) 826-3636 — Telephone
Irye@guardian.com ' piadlowiec@montrose-env.com

4 TEST DATES AND PERSONNEL INFORMATION

' EmISSI()nS testing for FPM and NH3 was conducted on July 21, 2015, The emissions testing for
H2S04 was conducted on July 22, 201 5.

The following table details the contact personnel regarding this test program:

Organization ‘ _Pérsonnel _ : Responsibility '
Guardian Joe Ventline - = Test Liaison
MDEQ Mark Dziadosz Agency Observer
Joshua 8. Varner, QSTI, Project Scientist - Instrumental Methods and Sample Recovery
C Justin G. Bryan, QSTI, Scienﬁstl RMs 1,2, 4, 5, 013B., 0627, and 29
ACCEHMontrose _ ' L ' .
Jobn E. Wilson, QSTI, TechnicianIl - = RMs 1,2, 4, 5, 013B, 027, and 29
* Owen H. Daly, Scientist T RMs 1,2, 4, 5,013B, 027, and 29

YdGuardian lnduslﬁ&s\15-081 - Carle!on'er-Stadt Tesﬁng\Repor{s\Comp\Repon 15-081.docx : : Printed 9/10/2015
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5 AN AYLTICAL LABORATORY INFORMATION

Samples were Collected and analyzed according to the apphcable method. Audlt samples metals

and sulfunc acid were prov1ded by ERA Analyses were performed by the following:

USEPA CTM 0138/ USEPA

- USERA M"ﬁ“’d S = CTMO027 / USEPA Method 29
Erin M. Houpt - . ~ Maxxam Analytics Inc.
Air/Compliance Consultants Inc.  Mr, Clayton Johnson
1050 William Pitt Way " 6740 Campbello Road -
Pittsburgh, Pennsylvania 15238 Mississauga, Ontario, Canada L5SN AB
(412) 826-3636 ~Telephone (905) 817-5769 —Telephone

PA Lab Registration #02-04775 cjohnson@maxxam.ca '
: eheupt@montrose—env. com . ' PA Lab Registration #68-01745

6. PROCESS DESCRIPTION AND PROCESS DATA
6 1 Process Deserlptlon

Guardlan manufactures flat glass at the Carleton M1ch1gan facility, Lme 2 (EUOOOSO) consists -
cf a raw material melting fumace glass forming and ﬁmshmg, and glass cuttmg Lme 2
produces flat glass using the float method. Raw materials of sand, soda ash, dolomite, hmestone ',
and other miner constituents are- Weighed and mixed with W-ater in the batch-house before

entering the natural ' gas fired furnaee The percentages of the raw material mixes varies

. dependmg on the product type desired. Glass then enters the tin bath to be formed and drawn,

| and then it enters a lehr to reduce its temperature -Line 2 rated eapaclty is 650 tons of glass -

| pulled per day

Line 2 em1ssrons are controlled by a newly mstalled control system consisting of a dry scrubber
part1culate ﬁlter, and selective catalytic reduction (SCR) The dry scrubber uses hydrated llme
stored in a 3 ,000 cubic foot storage silo with a passive bin vent for injection into the scrubber to
 remove gaseous pollutants, Aqueous N_Hs, stored in a 20,000 ‘gallon pressurized storage tank, is

_ injected into the gas stream to treat the exhaust éas for NOx control. An UltraCat Filter System :

| re_moves particulate after the drif. scrubber control. The final control is selective 'cata'lyst o
- reduction that uses hlgh 'temperature, light weight cer_aim'c_ filters impregnated with catalyst to

remove remaining gaseous emissions which a component of the UltraCat Filter Control System,

YiGuardian Induskies\15-081 - Carston M - Stack Testing\Reporis\Comp\Report 15-081.docx - . . N Printed 810/2045
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6.2 Process Data
" Guardian personnel were responsible for recording pertinent process data ata minimum of once
“every 15 minutes during each emission testing petiod. The specific process data recorded was:
¢ Glass pull rate (tph & tpd)
¢ Natural gas usage
Plant process data is contained in Appendix B.

7 TEST PROCEDURES

Testing was performed in accordance with USEPA Metheds and the procedures outlined in

USEPA 40 CFR, Part 60, Appendlces A and B and the March 2015 Test Protocol. All field data

sheets are contained in Appendix C.

7.1 Testing Statlons and Traverse Locatlons - USEPA Method 1

USEPA Method 1, Sample and Velocity Traverses for Stationary Sources, was utlhzed to.
'determme the number and Iocat:o_n of the traverse points. Figure 1 provides a schematic of the
~sampling and_ traverse point locations as measured in the field. A copy of the cyclonic flow check .

data can be found 'in Appendix C.

7.2 Gas Velocity and Moisture — USEPA Method 2

' The gas flow and temperature measurements followed the prmc1ples of USEPA Method 2,
Determmarmn of Stack Gas Veloczly and Volumetrzc Flow Rate (S- T ype Pitot Tube). The gas
flow rate and temperature proﬁles for the gas stream were measured by conducting simultaneous

velocity and temperature traverses during eech sampling run. Gas velocity head was measured ‘.
using a cahbrated S-Type Pitot tube that was connected to a manometer. The static pressure was
measured usmg the same Pltot tube and manometer. A Chrome—Alumel thermocoup]e attached

to a digital indicator was used to measure the gas temperature at each of the traverse points.

7.3 Moisture Content Sampling - thEPA Method 4

-Moisture content sampling was conducted concufrenﬂy with each sampling run using the -
principles and sampling apparatus presented in USEPA Method 4, Determination of Moisture
Content in Stack Gases. The parameters evaluated to determine the gas-stream moisture content

were sample gas volume, temperature and pressure, and impinger and silica gel moisture gain.

Y:\Gueirdian Inddsmea\‘ls-om - Carleton Mi - Stack Tesling\iReporis\CompWReport 15-081.docx - ' Printed 8/10/2015



Guardian Indusiries  Line 2 PM, Ammonia, HAP and SO2 Report  15-081 Page 9 of 249

7 4 Determination of Particulate Matter and Metal ‘Em‘issions — USEPA Method 5/29-

For this project, USEPA Method 29, Determination of Metals Emissions from Stationary Sources
was combmed with the. USEPA Method 5, Determmatzon of Particulate Emzsswns from -

Stationary Sources to measure FPM and HAP metal emissions.

FPM results are presented as follows: _
e FPM- Method 5 Filter and Acetone Wash We1ght Catch
e AllFPM.is assumed to -be PMio and PM2,5_
- Metal results are presented as follows ‘
* HAP Metals- The sum of Antimony, Arsenic, Cadmium, Chromlum Cobalt
Lead Manganese Mercury, N1clcel and Selenium

. Selemum—Reported separately

1.4.1 Method 5/29 Samplmg Train Setup and Operatm
The samphng apparatus contalned a glass-lmed temperature controlled (248°F + 25°F) probe '
; equ1pped with a S-Type Pltot tube and a sharp-edged glass button—hook nozzle The probe liner
and nozzle were connected utlhzmg a glass-coated stainless- -steel union and graphite ferrules..
" The exit of the probe was connected to a tarred, hlgh -efficiency quartz glass fiber ﬁlter supported‘
in a glass-filter holder 1ns_1de an oven heated so the exit of the filter holder malntal_ned at _248°F +

25°F. The exit of the filter holder was connected to a USEPA Method 29 impinger set.

' Prior to sampling, all glassware was .cleaned with soap and water, rinsed with tap water and
deionized (DI):water‘- After cleaning, the glassware was soaked in a 10% nitric acid solution for
at least 4 hours. Following soaking, the glassware was then rinsed with DI water, and then

 finally rinsed with acetone and allowed to air dry.

 The exit of the filter holder was connected to a series of six impingers The first (mod1ﬁedr
) Greenburg—Sm1th) and second (standard Greenburg—Smlth) 1mp1ngers ‘each contamed 100
milliliters (mnl) of 5% nitric acid (HNO3) / 10% hydrogen.peroxxde (H202), the thlrd (modified
Grée'nbu_rg—Smith) was empty, the fourth and fifth (both 'modiﬁed_Greenbur_g_;Srn'ith) contained
100 ml of acidic potassium permanganate (KMH(.)4)., and the sixth impinger contained ."p\re- |

weighed silica gel. The first five impingers were weighed to the nearest + 0.1 grarn (g) using a

YAGuardian Industries\15-081 - Careton MI - Stack Teeﬁng\Repuns\Oemp\Repon 15-08%,docx ‘ . T ’ ) ' " Printed 94072018
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calibrated field balance prior to the start of sampling for determination of moisture content in the
gas stream. By weighing the impingers. instead of measuring the hquld usmg a graduated

cylinder, there was less potentlal for contammatlon of the sample.

The impinger train was connected to a commercially available metering system. Prior to

sampling, the dry gas meter._Was calibrated utilizing the critical orifice procedures detailed in -

Section 16.2 of USEPA Method 5." A critical orifice set covering the sampling rates was utilized, =~

Along with pre-test and post-test meter calibrations, the S-Type Pitot, thermocouple and nozzle
were also calibrated prior to and following use in the field according to USEPA Method 5

" procedures.

The sample train was assembled, allowed to reach operating temperature, ahd leak.checked by
plugging the nozzle with a rubber septum and pulling a vacoum of ‘approximateiy 15" of Hg.
Once an acceptable leak-check of less than 0.02 cubic feet per ‘minute (cfn) was achleved the |
sampling train was placed at the first traverse point and samplmg began immediately. The
samplmg train was operated at an isokinetic rate with an isokinetic variation between 90% and
110% Each test run was 120 mmutes in duration and had a nnmmum sample volume of 72.dry
standard cubic feet (DSCF) At the conclusion of each test Tun, the sample train was cooled
-sufficiently, utlllzmg ambient air or ice, to allow the nozzle to be plugged with the rubber
septum. The samplmg train was leak-checked at a vacuum equal to or greater than the maximum

value reached during sampling. An acceptable leakage rate was less than 0.02 cfm or 4% of t_he

average sampling rate (whichever was less).

7.42 Method 5/29 Sample Recovery and Analysis

Container No. 1 —Removed the filter from the ﬁltér holder and placed it in its labeled petri dish |

container.

Container No. 2 - The ﬁozzle, probe, front-half of the filter hdldar and connections wcré rinsed
- with a total of 100 ml of acetdne The rinses were stored in a labeled, sealed glass bottle for
shipment to the laboratory The acetone catch with the net gain of the filter catch was used to

determme the FPM ernissions.

. Y\Guardian Indusfries\15-081 - Careton MI - Stack Testing\Reporis\Comp\Report 15-081.docx : . ' i . Prinled 9/10/2015
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~ Container No. 3 ~ The.nozzle, probe, front-half of the filter holder and connections were rinsed

 with a total of 100 ml of 0.1 N HNOs. The rinses were stored in a labeled, scaled glass bottle for

. shipment to the laboratory. ’I‘he rinses repeated wrth water and acetone; both of these rinses

were dlscarded

Container No. 4 (hnningere 1 through-S) - The li'qni:d' was measuted to the nearest £ 0.5 ml usrng
a graduated -cylinder. The contents were then transferred to a glass _sarnnte bottle. The haek half
" of the. ﬁIter holder, connecting glassware and impingers were rinsed v.vith' 100 ml 0. iN 'HNO3;
these rinses were added to the same sample bottle. The bottle was labeled and stored at arnbtent

temperature for shipment to the laboratory for analysm

Container No. SA (0 1N HNO3) — Irnprnger 4 was measured to the neatest 0 S mi usmg a
graduated cyhnder The liquid along with the 100 ml. 0.1 N HN03 rinse of the nnpmger was

transferred to a glass sample bottle, labeled and stored for slnpment to the laboratory

' Container 5B (KMnO4/HzSO4 absorbing eolution) '—"Impingers 5 and 6 v were measured to the
| nearest = 0 5 ml using a graduated cyhnder The contents were transferred foa labeled arnber
glass sample bottle. The i 1mp1ngers ‘were nnsed w1th exactly 100 ml of fresh ac1d1ﬁed KMnOg4
for al three rinses. These rinses were added to the same container. Similarly, three rmses_of the
;:sarne'impingers ‘were nerfo'rmed using ex-actl_y 100 ml of water. These rinses vtere al_so added to

Container 5B. The sample bottle lid had a sfnall_ hole to allow for ;.p'r_eSsnre to release.

o Contarner 5C (8 N HCl rinse and dllutlon) If dep051ts remamed on Implngers 5 and 6 followmg
the nnses, a wash of 25 ml total of 8N HCl was performed The 25 ml of 8 N HC] was added to
Impinger 5, swirled, and.then transferred to Irnpmger 6 and swrrled ThlS wash was added to a

labeled sample bottle that contamed 200 ml of water

' Contamer 6 (srhca gel) The s111ca gel was transferred to the ongrnal contamer and werghed to

the nearest + 0.5 g

Al ‘samples were rnaint'ained at ambient temperature". Each fraction was recorded on the sample
chain. of custody and transported to the laboratt)ry'for analysis. US.EPA- Method 29 requires
reagent blanks. The blanks were collected as described in §'8.'2of USEPA Method 29,

Y\Guardian Industies\t5-081 - Cadeton M) - Stack Testing\Reports\Comp\Repadrt 15-081.doex . - : . Printed $10/2015 -
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specifically Containers 8A, 8B, 9, 10, 11, and 12. All blanks were analyzed with the samples.
Analyticai results, along with all method quality assurance/quality control data, is included in

Appendix D.

Following the USEPA Guidelines for Audit Samples, audit samples were requested from ERA,’
A Waters Company, that meet the National Environmental Laboratory Accreditation Program
(NELAP) for Audit Samples. USEPA Method 29 audit samples containing the HAP metals on
filter paper and also in impingér solution were analyzed - The audit samplés ‘were shipped to
ACCI to hold until testing was completed. They were then sh1pped to the laboratory for analysis
' aiongs1de the field samples

FPM, metals and metal audit sample laboratory results are contained in Appendix D. Selenium' 18
- reported separately. FPM, HAP metals and selenium emissions are reported on a 1b/hr and Ib/ton

basis.

7.5 Determination of Oz and CO:z ~ .USEPA Method 3A

Th‘e principles of USEPA Method 3A, Determination of Oxygen and Carbon Dioxide
Concentrations in Emissions from Stationary Sources (Instrumental Analyzer Procedure), were
utilized for the determination of oxygen (O2) and carbon dioxide (CQOy) for the test program.
A paramagnetic analyzer was used to continuously measure O 60ncentraﬁons and a non-.
dispersive infrared (NDIR) analyzer was used to continuously measure CO» concentrations.
Nitrogen (N2) concentration was determined by the difference. The 03, CO2 and N2 contents .
were used to calculate the gas density of the exhaust gas stream to calculate the exhaust gas flow

rate. One-minute readings are included in Appendix C.

7.5.1 Sampling System Setup

The sampling system contained a 3/8" heated stainless-steel or Inconel sheathed 'probe, a glass
fiber 30 x 100 mm heated filter, a calibration “T”, a heated éarnple line, a gas conditioner, a gés
distribution manifold, and pollutant specific analyzers. Sampling components prior to the gas
conditioner (i.e., probe, filter, sample line) were heated to maintain femperatures above the dew
point of the exhaust gas. Prior to sampling, the entire system was leak checked by cappmg off '

the end of the sample probe and drawing a vacuum on the entire system.

YAGuerdian Industias\15-081 - Carleton M| - Stack Testing\Reporis\Cornp\Report 15-081.docx ) © . Prinled 9M0R015
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7.52 Testinn_Procedures

- To the extent practicable, analyzer spans were between 20% to.100% of the measured emissions.
If, durmg pre—test determmatlons, concentratron spikes were observed mstrument spans were set -

to accommodate the hi ghest 1nstantaneous sprke value observed

At the beginning of each.sampli'ng- day, an intemal callbration error {CE) 'eheel( was performed; a
~ Zero ‘gas.and‘ calibration gases atl40%_ to 60% of span and 100% of span were introduced to the

analyzers. The internal calibration'responses were then checked a_g'ainst the known cylinder gas

- “values, The difference ‘b'etween the eylinder values and analyzer responses was divided by the .

span value of the gas to glve the CE. An allowable CE is. 2% of analyzer span. Each analyzer

demonstrated acceptable CE at all times,

The analyzer was then placed injarsystem calibration bias mode. Zero and.upscale gases were
introduced at the ‘probe exit to allow evaluation of the sampling line, gas. conditioner, and
. analyzer ina normal Sampling mode No 'adjustrnents to tlle sampling system were made and the
response of each gas was recorded. The dlfference between the sampling system response in the
‘bias mode minus the analyzer response dnnng the internal ca11brat10n check was dlvrded by the
analyzer span value. This calculated value represents the samphng system bias’ ‘and did not

| exceed + 5% for any analyzer at any time per test run. _

The Sanipling probe was traversed across t,hree (3) points (at p_oints of l.6.7%, 50;0%', and 83.3%
of the stack inner diarneter),' ina s'inglze port. Each point was sampled for two minutes. (See
Append1x C for the results of this. stratrﬁcatlon check and the system response tlmes for the
_-applxcable analyzer) “When cach 1nd1v1dual test run was complete a post-test sampling systern |
bias check was conducted. No adjustments to the sarnphng system were made and the response
of cach gas was recorded. The dlfferencebetween the sampling system response in the. bias
mode minus tlle analyzer response duriné-the inte'rnal check’ was divided lJy the analyzer span ‘
value This calculated value represents the sampling system bias and did not exceed + 5% for

any analyzer at any trme per test run.

The responses from the second bias check were compared ‘with those from the pre-test system N

bias check. The dlfference between the post-test and pre -test bias check responses were d1v1ded.

L‘(:\Guaru'”aan Industries\t5-081 - Carleton M| - Stack Testing\ReportsiComp\Report 15-081.docx 5 ) o . ~ Printed 910/2015
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by the analyzer span value. This value was the amount of drift between the pre-test and post-test
blaS checks. A calibration drift of <3% is acceptable

7.6 Determination of Sulfuric Acid Mist - USEPA Method CTM 013B

Sulfuric acid mist emissions were conducted in accordance with the procedures outlined in USEPA
Method CTM 013B, Determination of Sulfuric Acid and Sulfur Dicxide Emissions from

Combination Fuel Boilers, Recoﬁery Furnaces, and Thermal Oxidizers — Isokinetic Method.

7.6.1 Sampling Train Setup and Operation
Prior to sampling, all glassware was cleaned with soap and water, rinsed w1th tap wdter, and DI

water.

The sampling apparatus contained a quartz nozzle connected to a quartz-lined temperature-
controlled (~400°F) probe using a glass;coated stainless steel union_ and graphite ferrules.
The exit of the probe was connected to a quartz filter holder contammg a 30 x 100 mm diameter
quartz ﬁlter The filter was inside an oven heated to > 500°F. The exit of the filter holder was
connected to six Greenburg-Smith impingers. The first and second impingers contained 100 ml
of 100% isopropyl alcohol (IPA). The outlet of the second impinger was connected to an
unheated bdrosilicate glass filter holder with glass frit ﬁlfer support containing a glass fiber filter.
The third impilnger was left émpty and was followed by the fourth and fifth impingers contained

100 ml each of DI water, The sixth impinger containe_d a known quantity of silica gel.

The impinger train was connected to a commercially available -metering system. Prior to
sampling, the dry gas meter was calibrated utilizing the éritical orifice procedures detailed in
_ Section 16.2 of USEPA Method 5. A calibrated critical orifice set covering the anticipated
salﬁpling rates was utilized. Along with pre-test and post-test meter calibrations, the S-Type
Pitot, thermocouple and nozzle were calibrated prior td and following use in the field according
to USEPA Method 5 procedures. |

The sample train was assembled, allowed to reach operating temperature, and leak checked by
plugging the nozzle with a rubber septum and pulling a vacuum of approximately 15" of mercury
- (Hg). Once an acceptable leak check of less than 0.02 cfm was achiéved, the sampling train was

Y\Guardian Industries\t5-081 - Carieton Mi - Stack TestingiReporis\Comp\Report 15081 Aocx : : Prinfed 91102015
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_ e Ak 1
placed at the first traverse pomt and sampling began 1mmed1ate1y ‘The samplmg train was

operated at an isokinetic rate with an isokinetic vanatlon of 90% to 110%.

~ Each test run was 60—minutes in duration. At the conclusion of eaeh test run, the sample train
was cooled sufﬁc1ently, utilizing ambient air or ice, to allow the nozzle to be plugged with the -
rubber septum. The sampling train was leak-checked ata vacuum equal to or greater than the |
. maximum value reached during samplmg An acceptable leakage rate was less than 0.02 cfin or
4% of the average sampling rate (whichever is less). In addition a post-test Pitot leak check was
performed. Atthe conelusion Of.the leak checks, the probe.u/as' disconnected and the remaining
. parts of the train were purged with clean amblent air for 15 mmutes at the average samplmg ratc

used dunng samplmg

| 7 6 2 8 ple Recovegy and Analys1 -

The. probe and front-half of the quartz filter holder were rmsed w1th 100% IPA arid added to a
high density polyethylene (HDPE) sample bottle along with the quartz filter (Container 1). The
_extract was analyzed for SO4% byion chromatography (IC) ‘

The contents of inipingerS'l 2 and 3 were quantitatively transferred to a HDPE sample bottle
(Contamer 2). The back haif of the filter holder, all connecnons and the i 1mp1ngers were rmsed '

_ w1th a mlmmal amount of 100% IPA and these nnses were added to Contalner 2

The unheated filter was transferred into a separate HDPE sample bottle (Contamer 3) contalnmg ‘
. approx1mately the same volume of 80% IPA as Contalner 2. The conneeuons from the back of
- the third i 1mp1nger and the front-half of the unheated filter holder were rlnsed w1th a mlnnnal '
' ’ amount of 100% IPA and added to Contamer 3 Contamer 4 contained the contents of the fourth _

and ﬁfth 1mp1ngers and the DI water rinses of these 1mp1ngers and connections.

Fleld blanks of 25 ml of 80% IPA 25 ml of 3% H03, 200 ml DI water and one field train blank
per batch of reagent were analyzed along with the samples by IC. '

Sulfunc ae1d mist and audit sample laboratory results are contalned in Appendlx D. Sulfunc acid

mist emlss1ons are repmted ona lb/hr and lb/ton bas1s
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7.7 Ammonia Emissions -~ USEPA Method CTM-027

Ammonia emissions were detérmined using the princi}ﬁes of USEPA CTM-027, Procedure for

Collection and Analysis of Ammonia in Stationary Sources.

i. Sampling Train Setup and Operation

Prior to sampling, all glassware was cleaned with soap and water, rins_ed with tap water, and DI

water.

The sampling apparatus contained a glass-lined temperature-controlled probe equipped with a
Type S Pitot tube and a sharp-edged glass button-hook nozzle and an in-stack filter holder and
high-efficiency quartz glass fiber filtr. The in-stack filter holder, nozzle and pr'obe ‘were
connected utilizing glass-coated stainless-steel unions and graphite ferrules. The exit of the
' probe was connected to a series of four impingers. The first (standard Greenburg-Smith) and
second (standard Greenburg-Smith) impiﬁgers each contained 100 ml of 0.1 N H>S80s, the third
(modified Greenburg-Smith) contained 100 ml of 0.1 N H380s to 'preve_rit breakthrough in the
instance there is high -ammonia concentrations or high flow rate’ requirements, and the fourth
impinger contained pre-Weighed silica gel. The first three impingers were weighed to the nearest
+ _0;1 g using a calibrated field balance pﬁor to the start of sampling for determination of
moisture content in the gas stream. By weighing the impingers instead of measuring the liquid

using a graduated cylinder, there is less potential for contamination of the sample.

The impinger train was connected to a commercially available .metcring system, Prior to

sampling, the dry gas meter Was calibrated utilizihg the critical orifice procedurés detailed in

VSe'ct.ion 16.2 of USEPA Method 5. A calibrated critical orifice set coVering thé anticipated

sampiing- rates was utilized. Along with pre-tést and post-test meter calibrations, the Tyi;e S

Pitot, thermoéouple and nozzie were also calibrated prior to and following use in the field _
- according to USEPA Method 5 procedures. | | |

The sample frain was assembled, allowed to reach operating temper_ature, and leak checked by
plugging the nozzle with a rubber septum and.pulling a vacuum of approximately 15" of Hg.
Once an acceptable leak check on the entire system of less than 0.02 cfin is achieved, the

sampling train was placed at the first traverse point and sampling began immediately.
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Bach test run was 60 minutes in duration. The samplmg train was operated at.an isokinetic rate
Wlth an isokinetic vanatlon of 90% to 110% At the conclusron of each test run, the nozzle was
B cooled sufﬁmently, utthzmg ambient air or ice, to allow it to be plugged with the rubber septum.
The samplmg train was’ leak-checked at a vacuum equal to or greater than the maxrmum value

| reached during. samplmg

Sample Recovery and Analys1

' Contamer 1- At the end of the sarnphng duratron the filter was removed from the filter holder

and placed in a labeled polystyrene Petrl drsh Analysis of the ﬁlter catch is not requrred for the | -

purpose of this method

Container 2 - The nozzle ‘was rinsed Wlth DI water and discarded. The probe and connection to.
the filter holder was rinsed with a mmunal amount of DI water and stored in a labeled sealed
HDPE sample bottle and kept ch111ed for shrpment to the laboratory The rinses were repeated

w1th water and acetone both of these rinses. were dlsoarded

Containers 3,4and 5 - The liquid in the first three impinge’rs were wei'ghed to. the rlearest +0.1 g
using a calibrated field balance. The contents of each impinger were transferred to separate
HDPE sample bottles Each impinger was rinsed with DI water hmrtmg the volume of the
rinses to ensure the total volume of each i 1mp1nger plus its rlnses is no more than 230.ml, and
added to their respeotlve sample contamers The sample contamers were. labeled sealed and

clnlled for sl'upment to the laboratory for analysis.

Container 6 - A ﬁeld blank of 100 ml 0 1 N H;S04 was prepared by placmg it in an 1rnp1nger :
allowmg 1t to be exposed to ambient condltlons for a duratlon of l hour, and then colleotmg it -

. using the same procedures as descnbed above.

' No audit sample is avallable for CTM-027. Laboratory results are contained in Appendlx D

‘Emission results are reported as parts per mllhon dry Volume (ppmdv)
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7.8 Quallty Assurance and Quality Control

Ail quality assurance/quality control (QA/QC) procedures as required by each USEPA Method

were followed with no modl_ﬁcat1ons. Appendix E contains all related QA/QC mfonnatlon.

The following field equipment calibrations are contained in Appendix E:

Nozzle

Pitot Tubes

Thermocouple (TC) -

Dry Gas Meter and Orifices

Analyzer Interference Checks

Calibration Gas Certificates

Qualified Source Testing Individual (QSTI) Certifications

8§ TEST RESULTS

FPM, HAP metals and selcnium test resulis are contained in Table 1. Sulfuric acid mist test

results are contained in Table 2. NHj test results are confained in TabIe 3. Table 4 contams the

table nomenclature Appendlx F contalns sample calculations for one complete testlng run.

9 CONCLUSION

Ainj/Compliance Consultants, Inc. has completed FPM, HAP metals, selenium, sulfuric acid mist-

and NHj3 compliance emissions testing for. the Guardian Industries Corporation, Glass

Manufacturing Line 2, 4t their Carleton, Michigan facility. ACCI believes the test results are

. representative of the prevailing operating conditions at the time of testing.
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Table 1. ' Fllterable Particulate and Metal Emission Test Results Lme 2 Glass Productlon
Guardian Industnes, Ca.r!eton, Michigan

C:\Users\pjadiowiec\Deskiop\15-081 - Carleton MI—;- Stack Tesﬁng\Field Work\Compliance Stack TestiM5-28 and 13B.ds,

-0.0171

FPM&Metals Summary

- Test Data. Run 1 . .Run2 Run 3 . Average
Date 07/21/15 07/21/15 07/21115
Start Time 8:40 AM | 12:55PM 12:55 PM
* End Time "1123 AM 3:18 PM 3:18 PM
* Flow Rate - (ACFM) - 130030 130959 131049 130,680
Flow Rate (DSCFM) 55169 | 56463 56719 - 56,117
Sample Volume (DSCF) .~ 76479 - 78.725 81.042 . 78.748
Carbon Dioxide {dry volume %) 6.46 6.37 - 6.39 641
Oxygen . (dry volume %) 12.13 1221 1223 12.19
Water Vapor {volume %) 10.9% 10.0% 9.7% 10.2%
Stack Temperature °F) . 6166 - 609.8 - 609.2 611.8
Percent of Isokinetic Samplmg_ (%) 96.5 97.0° 994 976
Pmdumon Rate (ton/hr) - 175 175 17.5 17.5
. Results Limit
Filterable Particulate Results . L - _
Mass Collected - (mg) "46.10 12.85 . 18.15 - 25.70
" Emission Concentration (gr/DSCF) - 0.0092 - 0.0024 0.0034 ©0.0050
Emission Rate - (bhry 435 117 164 239 L
Emission Raté (Ib/ton of glass pulled) 0.249 0.067 0.094 T 0.136 : 045"
HAP Metal Results ’ _ . . L
Mass Collected (ug) 2285.983 3228812 4666260 | -3393.685
Emission Rate (Ib/hr) 0.218 0.306 0.432 0319 . :
Emission Rate (Ib/ton of glass pulled) 0.0125 0.0175 .0.0247 '0.0182 0.02
. Selenium Results ST .
- Mass Collected (ug) - 2220 - 3160 - 4610 3330
Emission Rate (Ib/hr) . 0212 0.300 0.427 0.313 2.03
Emission Rate (Ib/ton of glass pulled) 0.0121 0.0244 0.0179 .

Printed 9/8/2015
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Table 2. . Sulfur Acid Mist Emission Test Results Summary, Li

Guardian Industries, Carleton, Michigan

ne 2 Glass Production

‘Test Data

0.639

Run 1 Run 2 Run 3 Average
Date 7722115 © 2215 7/22/15 .
Start Time 8:45 AM 11:50 AM 2:20 PM
End Time o 9:58 AM 12:57 PM 3:27PM
Flow Rate (ACFM) 131,568 - 124,325 123,983 126,625
Flow Rate (SCFM) 63,335 60,022 60,439 61,265
Flow Rate (DSCFM) 57,094 - 53,764 56,864 55,907
Sample Volume (DSCE) 5‘_].372' 52.589 53.501 54.621
Carbon Dioxide (CO,) {dry volume %) 6.46 -6.37 6.39 6.41
Oxygen (Oy) (dry volume %) 12.13 1221 12.23 12.19
Water Vapor (H,O) - (volume %} 9.85 10.43 5.91 8.73
. Stack Temperature P 607.4 604.3 594.1 601.9
Percent of Isokinetic Sampling (%) 99.5 © 969 93.9 96.7
Product Rate (Glass Pull Rate) {ton/hr) 175 17.5 17.5 17.5
Results Limit
Sulfuric Acid Mist (H,SO, .
Total mass as H,80, {mg) 85.0 -82.60 1252 97.60
Sulfuric Acid Mist Concentration as H,SO4 (ppmyy 12.8 13.6 20.1 15.5
Sulfuric Acid Mist Emission as H,SO, (Ib/hr) 11.2 11.2 17.5 13.3 1.6
Sulfuric Acid Mist Emission as HySO, (Ib/ton of glass) 0.638 - 0.998

0.759

Page f of 1
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. Table3.

Ammonia Emission Test Results Line 2 Glass Producuon
Guardlan Indusmes Ca:leton Mlclugan

Test Data.

Rumnl

bftonproduct . 0 0.193

C:\Ussrs\pjadlbmﬁec\Dasktop\1 S-081 - Carleton Mi - Stack Testing\Field Work\Compliance Stack TeshGTM-027 Ammoriaxis, Stmmary

0.194

Run2 ‘Run3 . Average
Date 721115 7121/15 72115
Start Time 9:23 AM o -1:25PM 3:34 PM
End Time - 10:48 AM  2:50PM 4:59 PM
"~ FlowRate (ACEM) : N 126,176 127,112 127,855 127,048
" . Flow Rate (SCFM) S _ 60,750 61,470 61,645 61,289'
Flow Rate (DSCFM) - . ‘ 33,890 53,607 53,756 53,751
Sample Volume 7 {Dscr) - 52.87 51.53 52.53 5231
Carbon Dioxide (CO,) {dry volume %) - 646 - 6.37 6.39 6.41
Oxygen (O2) ' (dry volume %) C 1213 12.21 1223 12.19
Water Vapor (H,0) (volume %) _ 11.29 12.79 12.80 1229
Stack Temperature %3] ' S 6043 599.6 - . - 602.8 602.2
Percent of Isokinetic Sampllng (%) “ - 97.21 9525 96.84 . 964
Production Rate “(ton/hr) - u 17.5 17.5 17.5 - 175
' ,Results :
Ammonia , - : - :
Ernission Mass Catch wg _ 25031 27559 - 25144 25911
Collection Efficiency % : e 99.94 99.83 . 99.83 ©99.87
Emission Concentration Ib/dscf ) * - 1.04E-06 1.18E-06 - 1.06E-06 1.09E-06 -
Emission Concentration ppmy, . 238 7 26.8 24.0 24.9
* Emission Rate bhr 1337, 3.79 3.40 352
‘Emission Rate 0.217 0.201

9/B/2015
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. Tal:_ule 4.

TABLE NOMENCLATURE
SYMBOL DESCRIPTION - SYMBOL = DESCRIPTION SYMBOL DESCRIPTION
% Percent grm Gallons per minute O Oxygen
% Volume Percent by volume _g/DSCF Grains per dry standard cubic feet OSHA Occupational Safety & Health Administration
°F Degrees Fahrenheit H0 Water PADEP PA Department of Environmental Protection
< Less than H,80, Sulfuric acid Pb Lead
> Greater than HAP Hazardous air pollutant PEL Permissible exposure limit
AR Acetone Blank - He Metcury ' PM Particulate matter
ACFM Actual cubic feet per minute HI Heat input PMyq Particulate matter less than 10 microns
BACT Best Available Control Technology Hp Horsepower ppb Parts per billion
BHP " Brake horsepower hr Hour . PPE Personal protective equipment
BTU - British thermal units IC Ton chromatography ppm Parts per million
BTU/scf British thermal units per standard cubic feet n HO Inches of Water PPy, Parts per million, dry volume
C;Hy Propane in Hg Inches of Mercury PP,y Parts per million, wet volume
CE Capture efficiency - Ke Kilograms psia Pounds per square inch absolute
CEMS Continuous emission monitor system b Pound psig Pounds per square inch gauge
of Cubic foot ' To/br Pound per hour: PTI Permit to Install _
CFR Code of Federal Regulations " Iv/lb-mole Pound per pound mole PTE Permanent total enclosure -
CH, Methane MACT Maximum Achievable Control Technology RA Relative Accuracy
. GHg ~ Ethane’ m’ - Cubic meters RATA Relative Accuracy Test Audit
Cl, Chlorine MDL Minimum detection limit RM Reference Method
Co Carbon monoxide mg Milligrams RMD Relative mean difference
cO, Carbon dioxide mglg Milligtamns per gram pm Revolitions per minute
COG | Coke oven gas min Minute s Sulfur :
DACF " Dry actual cubic feet mL Mililiter - SCF Standard cubic feet
DACM Dry actual cubic meters mm HG Millimeters of mercury SCFM Standard cubic feet per minute
DE . Destruction efficiency MMBw Millicn British thermal units SCM - Standard cubic meters
DSCF Dry standard cubic feet MNOC Maximum normal operating capacity S0, Sulfur dioxide
DSCFM Dry standard cubic feet per minute MSDS Material Safety Data Sheet STD Standard
FID Flame Ionization Detector MW Megawatts TEQ Toxicity Equivalence Quotient
id - Foot ' N, Nitrogen THC Total hydrocarbons
fi'sec Feet per second ND Non-detectable tph Tons per hour
Fé Square feet NDG . Natural draft opening By Tons per year
Ff Cubic feet NESHAP National Emission Smndard for Hazardous Air Pollutants ug Micrograms N
ﬁ"/lb—mole Cubic feet per pound mole ng Nanograms USEPA United States E_nvironmenml Protection Agency
Grams NMEVOC Non-methane, non-ethane volatile organic compounds ~ VE Visible emissions
g/bhp—hr Grams of brake horsepower per hour NMVOC " Non-methane volatile organic compound voc Volatile organic compound
g/mL.- Gram per milliliter "NO, Nitrous Oxide vol, Volume:
GC ~ Gas Chromatography NO, Qxides of Nitrogen wio’ With out
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