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E.X'ECUTIVE SUMMARY

' H & H Monltor:ng, Inc. (HHIVIi) was retamed by Universal Coating, Inc. (UCI) to perform

an' emissions evaluation of the volatile organic compound (VOC) emissions control
- systems at their Flint, Michigan facility. The purpose of this testing is to provide emissions
. and equzpment performance data to demonstrate compliance with Renewable Operating
- Permit (ROP) No. MI-ROP-N7256-2017b, Permit to Install (PTI) No. 184-20, and 40 CFR

- : "‘ __ Par’t_63,_ Su:bpart_s _MMMM and PPPP as referenced by the permits.

i -'The téetihg was pe_rform_ed-i'n accordance- with the procedures stipulated in USEPA
- ~Reference Methods. - HHMI professionals conducted the field services on November 2

~and 3,2021. Representatives of UCI coordinated the testing with plant operations. NTH
. Consultants assisted with the testing program. Michigan Department of Environment,

- S 3:'.'Great Lakes anci Energy (EGLE) observed the onsite testing.

SUMMARY OF RESULTS |

§ H 8: H MONITORING, inc.

.

RTO DESTRUCTION EFFICIENCY AND VALUE
- COATING LINES PTE VERIFICATION
-1 NMVOC Destruction Efficiency
1 VOC Entering the RTO (lbs/hr) - 129.6
S NMVOC Exting the RTO (Ebslhr) . 2.37
e NMVOC Destructlon Efficiency (% by weight) 98.2%
o Famal Velocﬂy of all natural draft openings (NDOs) (Usmg RTO Inlet Air Flow)
S Total Captured.Exhaust Gas Flow {(RTO Inlet acfm) 29,438
“. | Area of all Coating Lines NDOs (sar ft) 138.98
N Average Air Velomty Through Ail NDOs E 211.82
| Spindle Line 1 PTE VERIFICATION | Measured | Meets Criteria.
: NPO a_rea to enclosure area ratio (N EAR) <0.05 ' 0.02 Yes
| Average NDO Velocity > 200 ft/min ' - 250.24 Yes
Air Flow Direction through NDOs ] . inward Yes
.1 All exhaust gases from enclosure directed to control device =~ - - Yes Yes
Assume 100% Capture Efficlency - Yes
‘| $pindle Lme 2 PTE VERIFICATION , M‘,’ﬁﬁfd Meets Criteria
NDO area to enciosu_re area ratio (NEAR) 002 Yes
Average NDO Velocity ' : 324.87 Yes
Air Flow Direction through NDOs ' Inward Yes
o7 Al exhaust gases from enclosure drrected to control device N Yes Yes
_ Assume 100% Capture Efﬁclency ' Yes
| spindle Line 3 PTE VERIFICATION | . M‘:f‘;ﬂfd Meets Criteria
I NDO area to enclosure area ratro (NEAR) K 0.03 Yes
Average NDO Velocity a 267.14 Yes
Air Flow Direction through NDOs ' inward Yes
All exhaust gases from enclosure directed to control device : Yes Yes
Assume 100% Capture Efficiency . Yes .

E-1




Spindle Line 4 PTE VERIFICATION

Measured

Meets Criteria

L Value
I NDQ area to enclosure area ratio (NEAR) 0.01 Yes
Average NDO Velocity - 378.51 Yes
©. ..k Air Flow Direction through NDOs inward Yes
I All exhaust gases from enclosure directed to. control device Yes Yes
_ ] Assume 100% Capture Efflclency Yes
| spindie Line 5 PTE VERIFICATION Meﬁ::‘"‘d Meets Criteria
. | NDOQ area to enclosure area ratio (NEAR) 0.01 Yes
4 Average NDO Velocity ' 277.01 Yes
-1 Air Flow Direction through NDOs Inward Yes
‘ All exhaust gases from enclosure directed to control dewce Yes Yes
R Assu_me 1_00% Capture Efﬂc;ency Yes
| Spindle Line 6 PTE VERIFICATION Measured | Meets Criteria
{1 NDO area to enclosure area ratlo (NEAR) 0.01 Yes
| Average NDO Velocity 295.80 Yes
| Air Flow Direction through NDOs Inward Yes
.50+ | All exhaust gases from enclosure directed to controE device Yes . Yes
L Assume 100% Capture Efflclency - ' Yes
| spindle Line 7 PTE VERIFICATION Weasured | Meets Criteria
“ /| NDO area to enclosure area ratio (NEAR) 0.01 Yes '
| Average NDO Velocity 295,21 Yes
. "1 Air Flow Direction through NDOs inward Yes
1 All exhaust gases from enclosure directed to control dev:ce Yes Yes
: Yes

- Assume 100% Capture Efficiency

© . The Rcll Co'a:te:f énd two Tumble Spray coaters are fully enclosed, are exhausted to the

RTO and have no NDOs PTE verification was not performed, and 100% capture

L : ;-tefﬂmency Is assumed

' ConSIStent W|th PTE Verlﬂcatson conducted on January 31, 2017, at the source, and

‘based upon a telephone conversation between Mr. Bob Byrnes of EGLE and Ms. Julie
~Taylor of UCI on November 12, 2021, EGLE is not requiring for UCI, the minimum

'-_dfstance of four. equtvalent openlng diameters from the VOC emittmg pcint to an NDO.

| H 8 H MONITORING, inc.




1.0 INTRODUCTION

_ .Hl_-llVll co_nducted a volatile organic compounds (VOC) capture verification and destruction
: f.efficiency study on the VOC Control System for the coating processes at the UC| facility

. -located in Fiint, Michigan. in accordance with ROP No. MI-ROP-N7256-2017b, PTI No.
- .184-20, and 40 CFR Part 63, Subparts MMMM and PPPP, UCI is required to demonstrate,
by testlng, that the VOC control system is following requirements for capture and destruction

efficiency. The abatement system includes permanent total enclosures (PTEs), fume
“hoods, ductwork, and fans, which direct the VOC emissions from the coating processes to

. _VOC Abatement System a regeneratlve thermal omd;zer (RTO).

' "":"Venfscatlon of the permanent total enclosures (PTE) was conducted to confirm

fassumpt|on of 100% VOC capture efficiency at the permanent total enclosures (PTEs)

“and VOC testlng for destruction efficiency (DE) at the regenerative thermal oxidizer
. (RTO). Emission units that are controlled by the RTO include Spindle Lines 1 through 7

(EU- CE1 through EU-CE7), a Roll Coat line (EU-RC) and Tumble: Spray Lines 3 and 4

LI (EU TS3 and EU-TS4). Note, however, the Roll Coat line and Tumble Spray Lines 3 and -
L4 are completeiy enclosed; PTE verification was not conducted for these lines.
-+ “Additionally, Tumble Spray Lines 3 and 4 were not operating during destruction efficiency
T 'testrng The test protocol submitted to EGLE on August 19, 2021, included discussion
= that “in the event staffing is not avarlable as a priority, UCI will run the new lines first and
o ._"i-then as stafﬁng allows WI” run as many of the remammg lines as possible.”

: Messrs Brad Wallace James Ralston and Daniel Hassett performed the field services for
T “the study on November 2 and 3, 2021. Additionally, UCI and NTH representatives recorded
= fgfcoatlng materral usage and oxrdlzer data dunng the testlng

it _'_:'-:_i.Thls report presents the results obtalned as weII as descnbes the techniques used in the

.. performance of this testing study. A description of the coating processes and the abatement
- system are presented in Section 2.0. A discussion of sampling and analytical procedures

Ll - used during the test program is provided in Section 3.0. A discussion of the project resuits
Lo s presented in Section 4.0. A summary of the quality assurance procedures used in the
'_performance of this study is presented in. Section 5.0. Tables 1 and 2 provide detailed

~summaries of the emissions testing data. Figures 1 through 5 present information regarding

: ‘_'__'-"pduct dimensions, traverse point locations, and sampling trains. Appendix A presents

R ‘example calculations for Test Run 1. Appendix B includes quality assurance information.

- Appendix C presents calculation data spreadsheets and copies of original field data sheets.

. Appendix ‘D contains copies of analyzer concentration field data. Appendix E contains the

AR process operatlng data recorded durlng the testing. Appendlx F presents the Test Plan for
. the. test series - .

~Universal Coating, Inc. . _ December 2021

. Project No. 2104-001 H & H MONITORING, . Page 1
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2.0 PROCESS DESCRIPTION

- UCI’'s Flint, Michigan facility provides parts coating services. For Spindle Lines 1 through |
-7, various individual parts are loaded onto an automatic spindle conveyance system. The
... conveyor moves the parts through differing stages of the finishing process depending on
. the type of finish to be applied to each type-of part. Automatic spray booths, flash zones .
. . and bake ovens are utilized to complete the coating process. The Roll Coat line is a fully
- _f,enclosed process using rollers to apply coating to flat surfaces of metai parts and then
. conveyed to a drying oven. The Tumble Spray Lines 3 and 4 are fully enclosed spray
i drums used to appiy coatmg to parts ,

S ;Emlsszons from Spmdle Lines 1 through 7 are contained and captured using a permanent
e _;total enclosure designed to meet the criteria detailed in USEPA Method 204 and equipped
. with-exhaust ductwork that transfers the coating fumes to a regenerative thermal oxidizer
o '-'(RTO) "The Roll Coat line and Tumble Spray Lines 3 and 4 are fully enclosed and
S emissions are routed to the RTO. The oxidizer is. a 12- chamber RTO equipped with a
SR 'fsequentlal rotary desorb system for chamber regeneration. The oxidizer operates with a
~.:». design.capacity of 30,000 cubic feet per minute, chamber retention time of 0.5 seconds
~siand was operatlng at.an average temperature of 1,570 degrees F for each of the three
el i-separate test runs. RTO data can be found in Appendlx E :

: ‘A*_;__."Universal Coating', Inc. | December 2021
" Project No. 2104-001 | H&H MONITORING, . Page 3
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K - 3.0 _SA_MPLE_NG AND ANALYTICAL PROCEDURES

i F’e:rmanent total enclosure (PTE) verification for Spindle Lines 1 through 7 was performed.
- Total VOC was measured concurrently in the inlet and outlet ductwork of the Regenerative

- *“Thermal Oxidizer (RTO) to determine destruction efficiency. Methane was measured at the

'outEet of the RTO for determmatron of non-methane VOC.

Procedures ernptoyed for this study were conducted in accordance with the following

B appltcable USEPA reference methodologles

- Methods 1.and 2 to determlne exhaust gas volumetnc flow rates

- Methed 3 to determine exhaust gas molecular weights.

-Method 4 to determine exhaust gas moisture content.

- Method 25A to determme VOC emissions in the exhaust gases during destruction -
Ceffi C|ency testlng : :

— 'i_‘:Descnpttons of the procedures and methodologres performed to complete this testmg
L "_"ipro;eot are presented mdwldually in the foltowmg sub- sections.

A 3 1 voc CONTROL SYSTEM DESTRUCTION EFFICIENCY -

SRR :‘_"-Destructlon eft" CIency (DE) is expressed as the ratlo of the dlfference between the measured
" inlet and outlet mass YOC emission rates divided by the mass VOC emission rate measured
-+ at the inlet. ‘Methane was subtracted from the outlet total VOC result to obtain the non-
" .methane VOC (NMVOC). The inlet to the RTO is at basic ambient conditions with no

."_‘-'-'icombustton processes, therefore no methane could be present in the ductwork upstream of
- theRTO, 'so0 no_methan_e measurements were made in the emissions at the RTO inlet.

- The RTO DE determination of NMVOC emissions was conducted in accordance with

- -USEPA Reference Methods. Three 60-minute test runs were conducted on the RTO inlet

-~ and.outlet locations.” Corresponding exhaust gas volumetric flow rate and moisture content
*'.' '_determinatlons were made that corre!ate with each testrun.

'HHMI utrhzed total hydrocarbon analyzers (JUM VE-7 and JUM 109A) to obtain NMVOC

' measurements Based on these measurements, the NMVOC destruction efficiency of the.

B RTO was caIcuIated

. 32 PTE ENCLOSURE VERIFICATION

L UCi constructed Sptndie Lines 1 through 7 with PTEs that were measured fo verify the

criteria stipulated in ‘Method 204 to assume 100% capture. HHMI documented the

_\.folt_oWing Enfor_mation for each PTE as required by Method 204

8 ) o Total area of the NDO
e Totat area of the PTE (f!oor waIIS and celhng)

| ‘Umversa! Coatmg, Inc. . . | December 2021
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NDO area to enclosure area ratio (NEAR
NDO alr fiow velocrtles '

8 HHiVIi monltored the I\EDOs to confirm inward airflow. UCI provided NDO data for each
Spindle Line to confirm greater than 200 feet per minute NDO air velocity for three 60-

L minute penods

o Metho_d 204-, c_riteria 5.1, also includes a statement that any NDO shall be at least four

- equivalent opening diameters from each VOC emitting point unless otherwise specified

+ .-~ by the Administrator. Consistent with PTE verification conducted on January 31, 2017, at

-+ the source, and based upon a telephone conversation between Mr. Bob Byrnes of EGLE

S and Ms. Julie Taylor of UCI on November 12, 2021, EGLE is not requiring for UCI the

L 'il.'_;-mlnimum dlstance of four equrvalent openmg dlameters from the VOC emittlng point to
RO wan NDO L . :

y ":"":";{:The RoII Coat Ime and Tumble. Sprey Lines 3 and 4 are completely enclosed with no
.+ 7 NDOs and-all- fumes generated by the lines exhausted to the RTO. Therefore, PTE
SR __: 'Verlfacatron was not conducted on the Rol! Coat and Tumbie Spray lines.

SAMPLENG LOCATIONS

i f-_SplndIe Llnes 1 through 7, the Rolt Coat and Tumble Spray 3 and 4 lines are connected

_.".'to a manifold system that directs the coating fumes to a main duct (48” &) leading to the

“oxidizer. Test ports are.installed on the 48-inch diameter inlet duct to the RTO. The ports

- . are located approximately 53 inches (1.12 duct diameters) downstream from a 90° elbow
R '_'and approxsmately 39 inches (0 82 duct diameters) upstream from a 90° elbow.

. Test ports are installed on the 30 anch by 52.5-inch rectangular RTO exhaust stack. The
" ports_are located. approximately 65 inches (1.02 equivalent duct diameters) downstream

~from a 90° elbow and approxmately 125 mches (3.28 equrvaient duct drameters) upstream
- from the stack exn: .

' :. }Flgures 1 and 2 dep;ct test port Iocatlons and duct/stack layout. -

USEPA TEST METHODS AND PROCEDURES

S __'-‘Test:ng procedures emptoyed dunng the performance of this study were. conducted in
- accordance with USEPA Methods 1, 2, 3, 4, 25A and 204. A summary of the test
PR procedures is presented betow o ' '

.Method 1, “Sample and Velocity Traverses for Stationary Sources," was used to determine

-. - the number of traverse points for flow rate measurement at each sampling location. The
“_number of upstream and downstream stack/duct diameters from the sampling ports to the

- nearest flow. dlsturbance was determlned Based on these determinations, the appropriate

- :.".Unr_versai Coating, Inc. S : ' : December 2021
" - Project No. 2104-001 . H&H.MQNI_TORING,INC. Page 5




4 _: number of traver_se points was chosen for the purpose of determining the volumetric flow
rate of the flue gas.’” The sample port locations and the upstream and downstream stack
S .dlameters are deplcted in Flgures 1 and 2.

o 'Method 2, "Determrnatlon of Stack Gas Velocrty and Volumetric Flow Rate (Type-S Pitot

o Tube)," was used to measure velocity pressures and temperatures at each traverse point,
LA callbrated Type-S pitot tube equipped with a thermocouple was positioned at each of the

o _"traver_se points and the exhaust gas temperature and velocity pressure were measured and

_ 7_"'--re_corded.- The Type-S Pifot tube was calibrated. in accordance with the specifications

R :-_'--OUtllned in Method 2. Measurement readings were made on a manometer capable of

. _measuring tothe nearest 0.01 mch of water.  Temperature readings were made using a

s ‘_.calrbrated pyrometer S ‘ _ : :

_".'--The average staok gas. velocrty is a function of average veiocity pressure absolute stack
. pressure, average stack temperature molecuiar weight of the wet stack gas, and Pitot tube
- coefficient. ‘Determination of average stack gas velocity was performed in accordance with
equatlons presented in Method 2. Actual exhaust gas flow rate was determined from the
. average stack gas velocity and stack drmensrons Exhaust gas flow rate data from the stack

e _are presented in Appendrx C ' :

S :.Method 3 (Gas Analysrs for the Determrnatron of Dry Molecular Weight), was used to
. ‘determine the molecular weight of the flue gas. Grab samples of the exhaust gas were
S Icoileoted and analyzed for’ oxygen (Oz) and carbon dioxide (CO2) concentrations using a

v ;Fyrrte combustlon gas anaiyzer L . ‘

b 'The_d_ry mo_lecular. welght of th_e stack gas was calculated based on the assumption that

.. _the primary constituents are oxygen, carbon dioxide, and nitrogen (other compounds

o :}present have a negligible relative effect on molecular weight). Having measured the

‘.oxygen and carbon dioxide concentrations, the percent stack gas was then equal to the

. sum of :each constituent compounds molecular weight (Ib/lb-mole) multiplied by its
RO respectlve concentratlon

_E‘Method 4 "Determrnatron of Morsture Content in Stack Gases," was used to measure the '
| moisture in the exhaust gases at each of the sampiing locations.

i -'_F'o“r the RTO inlet location, moisture content in the exhaust gases for the abatement system
- - was determined usmg the Wet-bulb/dry~bulb stomhaometnc calculation procedure described
e -_'|n Method 4

ey RTO_ exha_ust gas moisture content was determined by extracting a measured volume of

.. the exhaust gas, which was pulled through a series of chilled impingers. The impingers

~ o were packed in ice to facilitate the condensation of the stack gas moisture. Before each

.+ test run the impingers were weighed and those weights recorded. After each test run the

7 .same procedure was repeated. The difference of the sums of the pre-test and post-test
" weights represents the amount of water condensed.

-Universal'Coatiﬁg, inc. - o | December 2021
- Project No.. 2104-001 . H & H MONITORING, inc. Page 6




The moisture concentration in the stack gas was calculated based on the volume of gas

o sampled and the water condensed. The percent moisture by volume in the stack gas, at

~“standard temperature and pressure (68 degrees Fahrenheit and 29.92 inches of
mercury), was calculated using the equations stipulated in this test method. A sketch

N depicting the moisture measurement train is presented in Figure 3.

. :"'f-.;_'Meth_od 25A, "Determination of Total Gaseous Organic Conoentration Using a Flame

. -Ioniza_tion.Anaiyzer,'i was used to measure VOC emissions concentrations each of the

- sampling locations. Test locations included the main inlet duct leading to the RTO and the

-~ “RTQ exhaust stack. JUM Engireering flame ionization detectors (FID) were used to conduct

Proo ot testrng Continuous samples were withdrawn from the sample locations through a probe,
R - heated sampte Ilne and pump prlor to’ bemg sub;ected to the ionization flame.

B Each FID directs a portlon of the sample through a capillary tube to the FID that ionizes the

. hydrocarbons tocarbon. The detector determines the carbon concentration in terms of parts

L per million.{ppm).. The ‘concentration of VOC was then converted to an analog signal
- (voltage) and. recorded on a computerized data acquisition system at 2-second intervals.
Co ‘l_-_-'-'_'?.The data were then averaged over the test period to determine the concentration for VOC
-+ reported as equwalent units of the calibration gas (propane). A sketch deplctrng the JUM
Ry VE-? measurement traln is presented in Frgure 4.

"_-'in addltron HHMi also measured methane i the exhaust stream of the oxidizer. The
*amount of methane was continuously measured using procedures consistent with USEPA

o _.,,'-IVIethod 25A. A flame ionization analyzer equipped with a proprietary design Katalyzer®
- -to remove non-methane organic compounds was used to measure methane. The
~.-methane results were subtracted from the VOC emissions to obtain NMVOC. To perform
-+ “this calculation, the methane data must be converted to like terms of the VOC results

" (propane). This is ‘achieved by developing a methane response factor to propane by

-+ Uintroducing methane calibration gas into the VOC detector and recording the response.
. iCaleulation of the response factor can be found in Appendix B. Conversion of methane
~ . to propane using the response factor is demonstrated in Table 1. A sketch depicting the

o JUM ‘109A measurement tram is presented in Flgure 5

S .*::-Method 204 “Cnterla for and Verification of a Permanent or Temporary Total Enclosure

»”

~~-was used to verify the acceptability. of each enclosure. The dimensions of the PTE were

- '_ '_'_measured to determine the total surface area of the enclosure (floor, walls and ceiling). Then
. - the areas of the natural draft openings followed by the distances from the NDO to the nearest .

& VOC emission point were measured. The data collected were then used to determine if the

| 'enolosures met the cnterra for aPTE.

i r:: : The average NDO velocrty was also calculated by dlvrdlng the actual air ﬂow (acfm) entering

I ’ ‘the RTO by the collective total area of all NDOs for Spindle Lines 1 through 7.

- .Universai .C._oat.ing, Inc. P December 2021
~ Project No. 2104-001 - . H & H MONITORING, inc. Page 7




.' 4.0 DISCUSSION OF RESULTS

" The PTEs on Spindle Lines 1 through 7 meet the PTE criteria stipulated in USEPA Method
-~ 204. It should be noted that during a telephone conversation with Ms. Julie Taylor on

o - November 12, 2021, Mr. Bob Byrnes of EGLE did not require the minimum distance of four

SER equivalent opening diameters from the VOC em;’mng point to the NDOs, as allowed by

’ :craterla 5.1 of Method 204

. --"f?'-"VOC enterlng the RTO was measured at an average of 129.6 Ib/hr while NMVOC exiting
L - ;-_the RTO was’ measured atan average of 2.37 Ib/hr, yielding an average DE of 98. 2%

The VOC destruct;on eff iciency and PTE verifi cations are shown in the Tables portion of this
Lol ;-repod Supplemental information for each test run is provided with the field data and
R ’calculat:on mformat}on in Appendlx C

. Universal Coating,' Inc. = - December 2021
" Project No. 2104-001 H 8: H MONITORING, inc. Page 8




5.0 QUALITY ASSURANCE

e 'Quairty assurance (QA) objectives requrred for this study followed applicable criteria detailed

by each method used. The following sub—sectrons detail specific QA limitations and this

s ._'-study S compirance with those Irmrtatrons

N Where applrcable refererace method QA control procedures were followed to demonstrate_

: R . creditability of the data developed. Quality assurance information for field equipment is
G __.provrdecf in Appendrx B. The procedures mcluded but were not limited to, the following:

Samplrng equrpment was calrbrated acccrdrng to procedures contained in the
S _"Quairty Assurance Handbook for Air Poliution Measurement Systems Volume 11"
. _-EPA 600/R 94/038c September 30,1994, -

i o The sample trams were confrgured accordrng to the appropriate test methods.

e Qualaty contiol. chécks of sample trains were performed on-site, including sample

S trarn and Prtot tube Ieak checks

e VOC FIDs were calrbrated in accordance with USEPA Method 25A. Calibration error
.. was within the allowable limit of 5% of calibration gas value. Zero and calibration drift
. "were both within the allowable limit of 3% of analyzer span for all test runs. FID
. response times (0-95% of span) were within the allowable 30 seconds, as required.

"Uhivérsal Coating, |hC. o A December 2021
" Project No. 2104-001 - H&H Moun‘omne,mc. _ _ Page 9




6.0 LIMITATIONS

~This report is provrded to Universal Coating, Inc. in respanse to a limited assignment. HHMI
~will not provide any information contained in, or associated with, this report to any
- unauthorized party without expressed written consent from Universal Coating, Inc., unless
" “required to do so by law or court order. HHMI accepts responsibility for the performance of

: ' the work, specified by the limited assignment, which is consistent with others in the industry,

but dlsolalms any oonsequentsal damages ansmg from the information contained in this

' = report

| _:ThlS report is mtended soiely for the use of Universal Coating, !nc The scope of services
- performed for this assignment may not be appropriate to comply with the requirements of
~other similar process operations, facilities, or regulatory agencies. Any use of the

f'--_.mformation ‘or conclusions presented in this report, for purposes other than the defined

S _H & H Momtorlng, _EnC personnel

' assrgnment is done $0 at the sole rrsk of the user.-

:_'-'Thls emissmn testmg survey was conducted and report developed by the following

. Brad Wallac Dan:eFL Hassett

= . "Site_-Leader_ § | Techmcran % _ President
" Universal Coating, Inc. - December 2021
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