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RECEIVED

DEE,

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY APR 0 8 2015
AR QUALITY DVISION
RENEWABLE OPERATING PERMIT AIR QUALITY DIV,

REPORT GERTIFICATION

Authorized by 1334 PA 451, as emended. Failure lo provide this informaltion may resull in civil and/or criminal penalliss.

Roperts submitted pursoant to | 336.1213 (Rule 213), subrules (3}c) andlor [4){c), of Michigan's Ranowabla Oparating Pormit (ROP) program
must be eortiflod by a rasponsible official, Atditlonal information regardlng tho roports and documontation Iisted below must be kopt on filo
for at loast § yoars, as spucifled in Rule 213(3)(b}{11), and ko made avallable to the Dopartmont of Environimontal Qualily, Alr Quality Dlvision

tpon requast,

Source Name _ Metal Technologies, Inc. - Ravenna Ductile lron County __Muskegon
Source Address 3800 Adams Rd _... Ciy Ravenna o
AQD Source ID (SRN} __ mepps ROP No e NEBGE.2044. ROP Sestion No Fal N o N

Please chack the appropriate box(es):
[ Annuat Compliance Certification {Pursuant to Rule 213(4)(c))

Reporiing pariod {provide inclusive dates) From To
[T 1. During the entire reporiing period, this source was in campliance with ALL terms and condilions contained in the ROP, each
term and condition of which is identified and included by this reference. The melhod(s} used to dstermine compliance is/dre the
method(s) specified in the ROP.

[1] 2. During the eniire reponiing period this source was in compliance wilh all lerms and condilions containad in the ROP, each
term and cendition of which Is identified and ineluded by this reference. EXCEPT for the devialions identified on the enclosed
deviation reporl(s). The method used to determine compliance for each term and condition is the method specified in the ROP,
unless otherwise indicated and described on the enclosed deviation report(s).

[T Seml-Annual {or More Frequoent} Report Certlfication {Purstiant to Rule 213{3){c})

Reporting period {provide Inclusive dates):  From To
[ 1. During the enlire reporting period, ALL monilering and associated recordkesping requirements in the ROP were met and no
deviations from these requirements of any other terms or conditions occurred,

[ 2. During the antire reporting pariod, all monitoring and assoclated recordkeeping requirements in the ROP were mel and no
devialions from these requirements or any olher lerms or conditions occurred, EXCEPT for the deviations idenlified an the
enclosed devialion report(s).

w@ Other Report Certification

Reporting period {provide inclusive dates): From To
Additional monitoring reports or other applicable documents raquired by the ROP are attached as desciibed:

Testing was eonducted in accordance with the approved test plan and the facility operaling condilions were in
compliance with permit requirements ar were at the maximum routine operating conditions for the faciiity.

} cerify that, based on information and belief formed afler reasonable inquiry, the statements and information in this report and the
supporting enclosuras are tiue, accurate and complele

Dean Lynn Plant Manager 234.853.1289
Narne of ReSponsible Official (print or type) Tille Phone Number
- f
) > 7‘/4 //_5
natfire of Repansible Oficial & /7 Mate

* Photocopy his lorm as naeded, EQP 5736 (Rey 11-04)




RECEWED
APR G 8 20?5

AIR QUALITY DIV,

. I _.iN_TROl_JUéTI'oN

: ..fNetwork Envxronmental Inc was retamed by Metal Technologles :{nc of Auburn, Indlana to conduct S
' f-emissmn samplmg at thexr Ravenna Ductlie Iron Plant Iocated in Ravenna, Michigan. The purpose of the -
o - ‘ --_‘samplmg was fo meet the testlng reqwrements of the State of Mlchlgan Renewable Operatmg Permlt (ROP)
55;=‘Not MI- ROP NS866- 2014, . S B |

e Tﬁ_é ffoliovt?i'ng' isa Ii_s't,of_:the sources thatj'We're sampted and t_he'em_issiorj _I_i_mits"for_‘each_'soa"rce:_ TR

-Partlculate 501 Lbs/lOOO Lbs, |
S Dry, 6.0 Lbs/Hr &263. |
o Tons/Year, €O 985Lbs/Hr& A
1 e ' L e 270 Tons/Year; Benzene: 0. 77
1 Partlculate, Carbon Monoxlde (CO), I -Lbs/Hr & 2.2 TonsfYear;
Benzene, Formaldehyde, Arsenic (As), - ormaldehyde 0.12 Lbs/Hr &
Cadmlum (Cd), Chromium (Cr) & 032 Tons/Year, As: 0.0002 -
: : Manganese (Mn) 1 Lbs/Hr &0.00034 Tons/Year ot
- : {cdt 0.00037. Lbs/Hr & 0.0006 |-
: Tons/Year; :Cr: 0. 002 Lbs/Hr &
{ - 0.0046 Tons/Year; Mn: 0.003 :
| Lbs/Hr & 0.006. Tons/Year
Particulate: 0.01 Lbs/1000 Lbs;
| Dry, 2.2 Lbs/Hr & 9.6 Tons/Year -
-1 Particulate: 0.01 Lbs/1000 Lbs,
Tl DRy, 2.5 Lbg/Hr &10.95 . f
PR e £ Tons/Year, VOC: 4.4 Lbs/Hr & -
Lo 108 Tons/Year;  €0:115.1
e G S Lbs/Hr&428Tons/Year, ‘NO,:
3.1 Lbs/Hr & 13.2 Tons/Year -
) " Benzene: 0.07. Lbs/Hr & 0.19 .
~ ‘Tons/Year; Formaldehyde:

| FGSAND -

. EU-CLEAN . Particulate ..

T o

' F'artl.cuiat'e Total Hycirocattjons "
~(VOC), Carbon Monox:de (CO),
~Oxides of. Nitrogen (NOX), Benzene,

" FG-MELTING -

Formaldehyde, Arsenic (As), .

-l . Cadm_ium (Cd), Chromium (Cr), '
. Manganese (Mn) & Lead:(Pb) -~

0,022 Lbs/Hr 80,06 Tons/Year;. |~
*Ast 0.00044 Lbs/HF &0.0011 | -
Tons/Year; Cd: 000035 Lbgfhr |

&0, 00086 T Tons/Year Lo
0.00078 Lbs/Hr & 0.002

Tons/Year, Mn: 0.0042 Lbs/Hr, |

& 0.010 Tons/Year; Pb: 0. 07
Lbs/Hr & 0.16 Tons/Year L

FG MELTING consists of two (2) exhaust stacks, East Innoculat[on & West Melt. These exhausts B

o were sampled smultaneously In order to determme the FG MELTING emissmns Lo




-: -:The sampfrng in the study was conducted over the period of February 10 -13; 2015 by Stephan K. Byrd R

o 3_-Scott Carg!ll Rlchard D. Eerdmans and Davrd D. Engelhardt of Network Env;ronmentai Inc Ass;strng
S _wrth the study were Mr. Dan Plant of Metal Technologres Inc. and the operatmg staff of the facrlity Mr R
Errc Grmstern and Mr, Jeremy Howe of the. MDEQ Air Qualuty DMsuon were present to observe the i g

s sampllng and source operat:on



** IL. PRESENTATION OF RESULTS

'II1 TABLE1 - L e
PARTICULATE EMISSION RESULTS o

RAVENNA DUCTILE IRON
"RAVENNA, MICHIGAN

- East”

& West -
‘Exhausts -

2/10/15 -

09:52-11:17 | -

107,268 | . 0.

12:09-13:30 |

106,052

T2 om0/

37 2/10/15'

14 30 15 59

. 106 302' i

Average SRR

09:42-10:59 |

- 106, 541.’

56,783 -

 0.00075

e | s

/115

12:17-13:34

54,924

. 0.00110

14:00- 15 15

. 54,883

0.00094

“EU-Clegn. o | AR
O DR

. -Average.

-'2/1,2/:15' ;

11:35-12:56

. 55,530

61,619

*-0.00093

L.0.00022

- 0,060

. _FG'-Mélti_n'g -

15 02- 16 23

62,370 "

0. 00054'

- 0451

4 o5

2/12/15

17 32 18 49

60,264

- 0 00022

| oos0

‘Innoculation” .

Average v

2/.12'/15[.

11:35-12:56

69,078

' 000033

-0.00066 -

020

2/12/15.

15;02-16:23

72,532

";....0.0005? KRV T3

049

2/12/15

73,980 -

. 0.00079. . -

0.26

1 | 2/12/15

* EG-Melting

17:32-18:49 |
' Average L

11:35-12:56

71,863

130,697

- 0.00045

022

026

220 '2712/'15‘

Combined East

+15:02-16:23 |

134, 902' o N

000056,

C034

134, 244

.0.00053 - R

L0327

3 | 212015
PR Average :

17:32-18:49 |

133, 281

s 0.0005‘“1_

f (1) DSCFM = - Dry Standard Cubic Feet Per Mlnute where STP = 68 °F and 29, 92 in. Hg - B R
{2) Lbs/lOOO Lbs, Dry = Pounds of Pamcu!ate Per Thousand Pounds of Exhaust Gas ona Dry Ba5|s o
. k(3) i_bs/Hr = Pounds of Part[culate Per- Hour . _ . S




' ' : II 2 TABLE 2 :

TOTAL HYDROCARBON (VOC) EMISSION RESULTS

T : RAVENNA DUCTILE IRON e '
'RAVENNA, MICHIGAN -

7 Fast

- West .
o Melt

1 _-2/12/15

11:36-12:51

- FoMeling |

| 2/42/15"

14:35-15:40 |

3| 2/19/15

15 57 16 :57

A Inrioculation - -

1 ."2/1‘2/'15

' Average

11:36-12:51

69,473

T

FG Meltmg N et

2/12/15

14:35-15:40

72,930

15 57-1 16:57 |

74,379

‘ 1'.;.22‘ -

B L-2/12/15
R Average -

FaMelting |- 2215

11:36-12:51

| 72,261

-’-131 Al

123 )

o |

- 2/12/15 -

14:35-15:40

135,622

222

|l Coribined East |\ 2 |

BWest “| 31 /12715

15:57:16:57 .|

135 017

234

.*_EXhaUS'tS‘: g | | T | R

-'Averag'e

134 018

(1) SCFM Standard Cubic Feet Per Mlnute where STP = 68 °F and 29. 92 in. Hg
“(2) PPM = Parts Per Million (v/v) On-An Actual (Wet) Basis As Propane T
(3) Lbs/Hr = Pounds of VOC Per Hour As Propane T BRI

) .".2_5_

233




S 113 TABLE 3 S |

CARBON MONOXIDE:(C0) EMISSION RESULTS

- - RAVENNA DUCTILEIRON -~
RAVENNA MICHIGAN

East. '

"FG-Melting "+ |—
Combined East . |. -
& West

-Exhaustﬁs |

| 2/10/15¢

- 09:51-11:09°

107,268 |

| 211015

11:38-13:22 | .

106,052

Resand. T | 210115

13: 35 14 35 -

106,302 |-

Average

| '10 16-11:16:

_1Q61541 B .

61,353 | -

" FG-Melting

'2/13/”15

172/13/15 )

13 00-14:00

60,600, .

2713715

14 25 15: 25

62,130,

-Innoculation

o Average

! -.2/13715_ .

10:16-11:16"

61 361’§

68,523

13,0 0

. 3.87

FG-Melting

T 2713715 -

1 13:00-14,00

72,901

1200

2/13/15 -

14 25 15 25 .

187

' 3.80

573 -

R Average

‘2/1‘13/1'5 |

10¢16-11:16

70,625 |

129,876

14,6

99

- 4.47

2/13/15

13:00-14:00 |

133,501

554

T ‘ 2/13/'15

14 25 15 25

g |

135

776

Average

o .;1'31 "985.1

P 11-.0'_: \

" (1) DSCFM Dry Standard Cubrc Feet Per Mmute where STP 68 °F and 29 92 in, Hg
|| - (2) PPM = Parts Per Million (v/v) On A Dry BaS|s S .
" (3) Lbs/Hr = Pounds of CO Per Hour : ~

6.30. -




. . 114 TABLE4 - L
OXIDES oF F NITROGEN (NO,) EMISSION RESULTS
~°. RAVENNA DUCTILEIRON
* RAVENNA, MICHIGAN

“.East. . .-

- FG-Melting

S Melt

R West
o Ex_ha_Usts

~ ,-2/13/15

10:16-11:16 |

FG-Melting [, 535

13:00-14:00

“Innoculation |3 - ‘:"2/13/15

14125- 15 25 |

Average

2/13/15

10:16-11:16

. 68,523 .

17

- 0.83

2/13/15

13:00-14:00

72,901

1.4

073

“West.

2315

14:25-15:25

70,451

.87

091

" Average

2/13/15

10:16-11:16 -

129,876

127

" FG-Melting |-t

.Combined East | . -

2/13/15

13:00-14:00 |

133,501

s

142

213/15

14:25-15:25 |-

132,581

162 ||

Average :

131,986

15

(1) DSCFM Dry Standard Cublc Feet Per Mrnute where STP 68 °F and 29 92 ln Hg
{2) PPM = Parts Pet Milliori (v/v)On A Dry Ba51s o . ‘ -
(3) Lbs/Hr = Pounds of NO Per Hour ‘

144




.. IL5 TABLE5 - ' =

'BENZENE EMISSION RESULTS -

.~ RAVENNA DUCTILE IRON - =
" 'RAVENNA, MICHIGAN = -

. West -
Meit

" FG-Melting
Combfned East
&West '

12710715,

11:10-12:10

107,268

2/10/15

13:05-14:05 .

106,052

T "2/10'/15

15 17 1617_ '

106,302, | -

2/13/15

- Average

08:40-09:40

106,541

61,353

0060

0014

" FG-Melting -

2/13/15

10:41-11:41

60,600.

0,066

Bast - -

. '2/1'_3/'15

62,130 .-

o058

- 0,014 -

~ Innaculation .

- 2/13/15

" Average ‘-

- 08:40-09:40

12:29-13:29

61,361 |

68,523

0,070

0.014

0,018

.FG Meltihg" ' RIPGECER

10:41-11:41

72,901

. 0.084

it . 0.023 -

2/13/15

12:29-13:29

70,451 -

0071

0,019

| 2/13/15

Average

08:40-09:40 |

70,625

129,876 |

0,075

" 0.065

0,020

;0032

1 5/13/15

10:41-11:41

133501 -

0.076

0,038

5 _2/13/15

12:29-13:29

132,581

0065

T 0.033

- Exhausts "

Average '

[ 131,986’ |

it _0.06'9__-'

(1) 'DSCFM = Dry Standard Cubtc Feet Per Mmute where STP 68 °F and 29 92 in. Hg f :
(2) Mg/M3 Milligrams. Per Dry Standard Cublc Meter ' L _
(3) Lbs/Hr = Pounds of. Benzene Per Hour S

_0.034




I . ne TABLES _ -
" FORMALDEHYDE EMISSION RESULTS

: ' RAVENNA DUCTILE IRON
RAVENNA MICHIGAN

. UEast _
- Innoculation -

. West .
- Melt

~Combined East -
- & West -
g Exha_u‘sts .

16:39-17:39°

106,937

“1]2/10/15

10:46-11: 46'

106,953 .

R L
rsang |2l L

2/11/"15'

11:51-12: 51| E

1'05,931 B

Average L

2/13/15

| TR Mt S 14:42-15:42

58,999

: N_.D.“)

- FG-Melting

2/13/15

'16 :50-17:50

61,159 .

' -N.D.m, _

©3 '2/13/15

60,003 |

1 _2/_13/1_5. '

o Average .

18 04 19: 04 |-

14:42-15:42

60,054 -

70,775

; .N.D.(‘uh

0.232

. 0061

FG-Melting 1 5 | 21315

16150-17:50 |-

70,367

- 0,166

- 0.044

18:04-19:04 | -

- 0,134

T 0036

FG-Melting |1 | #/13/15

NI R R

. Average = -

14142-15:42

71,525

129,774

0450 .

2 [ oys

16:50-17:50

131,526 -

.0.056

2/13/15

1 18:04-19:04

131,528

0,096

' 'Avera:ge '

130 943

1N .(I) DSCFM Dry Standard Cublc Feet Per Mlnute where STP = 68 °F and 29 92 in. Hg
'(2) Mg/M® = Milligrams Per Dry Standard Cubic Meter - . _ _
(3 Lbs/Hr = Polinds of Formaldehyde Per Hour e T '
(4) N.D. = Non Detected at detection limits of 0.050 Mg/M3 & O 020 Lbs/Hr the FG- Sand and 0.051 Mg/M3
- 0.012 Lbg/Hr for the East Innoculation. ‘The detection limit values were used in calculating the FG-Sand .
... averages. The East Innoculat{on detectlon Etmit va]ues were used when calculatmg the combined FG Meltlng :
R resuEts : ‘ : , o

0.048




‘ II7 TABLE?' :
ARSENIC (As) EMISSION RESULTS
" RAVENNA DUCTILEIRON -~ -
- _RAVENNA, MICHIGAN .

1 .Innoculatlpr_i‘ i

" FGsand

FG Meitmg .

“East -

FG-Melting -

West -+

B IR

- FG-Melting -

‘Combined East
- & West -

' _”Exh_au'sts_-_

" (2) Mo/M? =

61,619

| 2710715 '] '09:52-11:17 | ~ 107,268 N.D.(

2 1§ 2/i0/15 | 12:09-13:30 | 106,052 N.D.@ N.D.&
4 2710/15 | 14:30-15: 59' 106,302 | N.D.& N.D:¢Y
B Average | BE ‘106,541 1k

N.D.&. -

DO

. Average

61,418

| 2/12/15 | 11:35-12:56 | | | |
“2'/12/‘15 | 15:02-16:23 | - 62, 370 L N.D.H ’;_N.‘_D.“‘_?:‘I._‘
3. | 2/12/15 ‘| 17:32-18: 9] 60,264 |- NDM | NDO

| 2712715 | 11:35-12:56 | 69,078 - |.. . N.D. N.D.
2/12/15. | 15:02-16:23 72,532 S CNDE N.D.&
2/12/15 | 17:32-18:49 | 73,980 CONDE N.D.

f_' 2/12/15

- Average

11:35-12:56

130,697

N.D.

COND

NDO

UND@

o Average

1 Milligrams Per Dry Standard Cubic Meter .
- '(3} Lbs/Hr = Pounds of Arsenic Per Hour : - L o
* {4) N.D. = Non Detected with detection fimits of 0. 00016 Mg/M3 & 0. 000066 Lbs/Hr for the FG Sand O 00013 .
: Mg/M3 & 0.000030 Lbs/Hr for the East Innoculation, 0.00014 Mg/M® & 0. 000037 Lbs/Hr for the West Meit .
and 0 00014 Mg/[VF‘ & 0. 000067 Lbs/Hr for the Combmed Melt Exhausts : o

4 2/12/15 | 15:02-16:23 | = 134,902 iR
(2/12/15'] 17:32-18:49 | 134,244 . CND® T SNDE
| 133,281 ee- e

' "‘.(1) DSCFM Dry Standard Cublc: Feet Per Mmute where ST P= 68 °F and 29 92 ln Hg

Rscmvm

pResmﬁ

i A\ﬂ‘ QUAL\TY.DN-)




o

' IL8 TABLES :

CADMIUM (Cd) EMISSION RESULTS
- RAVENNA DUCTILE IRON -

- RAVENNA, MICHIGAN . -

<o East

-West
oo Melt ot

" FG- Melltl'ng'
. Combmed East
C & West

| 2/10/15 | 09:52-11:17 | . 107,268

- 0.00026

0. 00011

2/10/15 | 12:09-13:30 | 106,052 |

70.00027 -

0.00011

-~ FGsand —2

_3/10/15 | 14:30-15; 59.| 106,302

000028

0,00011 :

1 2/12/15

Average o 7| 106,541 |

11:35-12:56, | -

- 0.00055

- 0.00027.

- | 0.00011

1000013

FG-Melting - 1 2/12/15 | 15:02-16:23 | 62,370 -

- 0.00072

0 00017

2/12/15 | 17:32-18:49 |, 60,264 °

~0.00031 .

10.00007

Innoculation {3 i

| 2/12/15 | 11:35-12:56°

"-"Avera'g:e a0 61,418 | -

0.00053

0.00025 ©

0. 00012' '

10.00007

FG-Melting: - 5 o 15015 | 15:00-16:23 | 72,532

000039 -

0.00011 .

3| 2115 | 17:32 18149 | 73,980 -

- 0.00059 |

. 0.00016°

" Average .. -.| 71,863

2/12/15 | 11:35-12:56 | 130,697 .

0.00041

.0.00039

'0,00011

0.00020

1 2/12/15. ] 15:02-16:23 | 134,902

©0.00054

-~ 0.00028.

2/12/15 | 17:32-18:49 | 134,244 .|

0.00046,

- 000023 .-

'_Exhla_ust_s A\',e,.agé L . 133,28_1

0.00._046 e

: (1) DSCFM Dry Standard CUbJC Feet Per Mlnute where 5TP .= 68 °F and 29 92 in. Hg
M A(2) MglM3 Milligrams Per Dry Standard Cubic Meter - o
s - (3) Lbs/Hr = Pounds of Cadml_um Per, Hour . -

.0, 00023‘

- "-.10'_'_: o



) TABLE 9

TOTAL CHROMIUM (Cr) EMISSION RESULTS
: Lo RAVENNA DUCTILE IRON. '
- RAVENNA, _MICHIGAN

“1 | 21107151 09:52-11:17

107,268

- 0.0056

2012710015

12:09-13:30

- 106,052 -

00032

© FG-Sand .

© 106,302

0.0021 .

10,0009

37| 2/10/15.
. ‘Average

1] 2/12/15 | 11:35-12:56

14:30-15:59

| 106,541

61,619

0.0036 ©

~0.0009

- 0.0014 |

000022 ||

15:02-16:23

.0.00055.

CReMeling [ 5 | aats)
B e

17:32- 18 49:-

62370

60264 |

.0.0024
0.0013 -

0.00029

Tnnoculation | 3 | 2/12/15.

1 2/12/’15-

Average 2

11:35-12:56°

. 61,418

69,078

' 0.0015 -

C0.0019

0.00035

0.00049

CFGMelting. |5 T o155

15:02-16:23

72,532

10.00034

C o West

17; 32 18 49' ‘

73,980

-~ 0.0011

~0.00031

ek 3 | nans

: Average

.FG'.M_e|ting Ll 2/12/15 3

11:35-12:56 |

71,863

130,697

" 0.0014

| "0.00038

- 0.00071. -

134902

1 0.0018 -

©0.00089 -

‘& West | 3| 2/12/15 | 17:32-18:49°|

134,244

~.0.00060

' E)_(hau'sts_-

A’ver’ag'e

©133,281 |

-'0.001_5' :

' (1) DSCFM = Dry Standard Cublc Feet Per Mlnute where sTP= 68 °F and 29 92 in. Hg o |
|l (2)- Mg/M? = Milligrams Per Dry Standard Cubic Meter L : .
(3) Lbs/Hr = Pounds of Chromlum Per Hour L

0.00073 |-

1'1__'_-_ y




S IILi0 TABLE1O .
MANGANESE (Mn) EMISSION RESULTS
: RAVENNA DUCTILE IRON

- RAVENNA, MICHIGAN

East

I & west

2/10/15

09:52-11:17

107,268

| 2/10/15

112:09-13:30

© 106,052

" FG-sand © |-

14:30- 15 59 :

106,302

2710715
' Average

2]12/15

11:35-12:56

106,541 |

61,619 .

0.0006

0.00014

FG Meltmg : ' __2/12'/‘15,

°15:02-16:23

62,370,

00,0005

0.00058 "

3] 2/12/15

0.0004 -

000009

j Innoculation |-

" Average

2/12/15

17:32-18:49

11:35-12:56

61,418

69,078

. 0.0012

. 0.0052

0,00027

10,0014

‘ 'FG-MeItI_'ng.‘ E 1 2/12/15

15:02-16:23

72,532

.0.0040

'0.0011

"2712/15.

17 32 18: 49

- 73,980 .

0.0072

0.0020

: : ;Mejt_ S

| FG-Melting " 2/12/15

o Average

11:35-12:56

71,863

130,697 -

- 0.0055 -

0 .0.0030.

0,0015

10,0015 |

'Combined ‘East .

2/12/15

15:02-16:23

134,902

- 0.0033

10,0017 -

i _‘2/12'/15

17: 32 18 49. '

134,244

- 0.0041

£ 0.0021

'_Exha_est‘s_ N

Average

133, 28'1" .

0. 0035

(1) DSCFM Dry Standard Cub:c Feet Per Mlnute where STP 68 °F and 29 92 in, Hg
2} Mg/M3 = Mllitgrams Per Dry Standard Cubtc Meter EEERE s 3
(3) Lbs/Hr = Pounds of Manganese Per Hour L

-0.0018. -

VIR



RAVENNA DUCTILE IRON. -

IL11 TABLE11
LEAD (Pb) EMISSION RESULTS:

RAVEN NA MICHIGAN

. FG-Melting

FG Meltlng
West
'Melt

" FG-Melting

- E’xha'usts_i- '

1 2712715

11:35-12:56 -

0. 00047

| 212/15°

15:02-16:23

2/12/15

000058
000019

Innoculation - |,

.2./1'2/1_5:

17 32 18 49;
e Average ol "

'11:35-12:56

69,078

1. 0.00041 °

- 0.0031

. 0.00080 -

2/12/15

15:02-16:23.

72,532

- 0.0019

0.00052

| 2/12/15

73,980 -

10,0032

0.00088 -

2/12/15 -

- Avérage

17:32-18:49

11:35-12:56 |

130,697

71,863

T 00026

. 0.0027

0.00074

10,0013

Combined East | 2 2/12/15

15:02-16:23 |~

134,902 |

10,0022

0.0011

& West | v

2/12/15 -

17 32- 18 49‘

134,244

00021

0,0011 -

Average =

133,231 S

0. 0023

(1) DSCFM Dry Standard Cublc Feet Per Minute where STP 68 °F and 29 92 m Hg : -' S
(2) Mg/M> = Milligrams Per Dry Standard Cubic Meter : RO R
(3) l.bs/Hr = Pounds of Leaci Per Hour _

ol 00012
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B "m'. 'ozsC'USsng.OF kESuLTs_
"'-The results of the emrssuon sampllng are summarlzed |n Tables 1 through 11 (Sect|ons II 1 through_ o
s 'II 11) The results are presented as follows . " AR

S '111 1 Partlculate Emlssmn Results (Table 1) _

' Table 1 summarlzes the particulate emlssmn results as follows B . N
; -__-_,'Source L ' ' [T
: ‘.Sample;j'

o Date
"..:T|me . S : . . o k
';"All‘ Flow Rate (DSCFM) Dry Standard Cublc Feet Per anute (STP 68 °F & 29,92 in. Hg) _
' Partlculate Concentratlon (Lbs/IOOO Lbs Dry) Pounds of Partlculate Per Thousand Pounds of i
._-_-Exhaust Gas On:A Dry Basrs ' ‘ : . R .:_‘ n Ty :
3 “Partlculate Mass Emlssmn Rate (Lbs/Hr) Pounds of Partlculate Per Hour S L

A mOr__e detailed,:brea'lﬁdowa_fo_r :'e_al:h_ sample _c"an' be‘fo__und.in Appendix A,

- IIL2 Total Hydrocarbon (VOC) Emission Results (Table 2)

=T able 2 summarlzes the FG MELTING VOC ermssron results as follows

-iSource L

Sample 7

Date'.- -

R Time S . L e

= Alr Flow Rate (SCFM) Standard Cubtc Feet Per Mmute (STP 68 °F & 29 92 ;n I-lg) ;
VOC Concentratton (PPM) Parts Per Mllllon (v/v) ‘On An Actual (Wet) Ba5|s As Propane B
‘,'VOC Mass Emlssmn Rate (Lbs/Hr) Pounds of VOC Per I—lour As Propane e N

'1'

III 3 Carbon Monoxrde (CO) Emlssmn Results (Table 3)

o Table 3 Summanzes the CO emlssmn results as foliows

Source '
Sample o
Date '

. o



- f‘_.":Time o S . R .
De ;'JArr Fiew Rate (DSCFM) Dry Standard Cublc Feet Per Minute (srp 68°F&29 92 i, Hg)

o v co Concentratron (PPM) Parts Per Miihon (v/v) On A Dry Basrs_ ¥

Te CO Mass Emrssmn Rate (E_bs/Hr) Pounds of CO Per Hour IS

*'.'__III a Oxades of Nltrogen (NO ) Emission Results (Table 4) '
. II Tab[e 4 summanzes the NOX emission results as fo!lows :

S SSource

e ¢ Sample
----'-g;'D'ate SN

B : -Arr Flow Rate (DSCFM) Dry Standard Cublc Feet. Per Minute (STP 68 °F & 29 92 in. Hg)

; f . 3N0x Concentratson (PPM) - Parts Per Mrllron (v/v) On A Dry Basis '

. :'j.-o.' NO Mass Emlssion Rate (Lbs/Hr) Pounds of NO Per Hour

CTILS Benzene Emlssron Results (Table 5)

- 3 Table 5 summarlzes the benzene em|55|0n results as follows SRR

e '\_'-Source

e Sample L
- S _'Date :
o Time

e Air Flow Rate (DSCFM) Dry Standard Cubic Feet Per Minute (STP 68 °F & 29 92 in: Hg)
" o Benzene Concentratron (Mg/M3) M|E|rgrams Per Dry Standard Cubrc Meter R

B o . - Benzene Mass Emrssmn Rate (Lbs/Hr) Pounds of Benzene Per Hour

A spiked‘ ('epikedwi‘th"}S 3 ug of 'benzene)/duplicate sambling train was run éimultaneodsly with each o
samp[e All the benzene results were corrected for the. recovery effrcrenc:es ebtalned from the:

R splked/dupllcate sampies (as spemfred in U. S EPA Method 18) The benzene recovery effrcrencles for_ S

each sampie were as foIIows



" 2/10/15 C11:10-12:100 0 | . 88.85 .

CFGSAND | 2 | 21015 |  13:05-1405 | . 8102 |
S L3 | 210015 | 1571617 | 9083 -
S | 213115 | os40-090 | v 90a4 o
Innoculation | 2 2/13/15 S| losibal - : _‘-'_‘._9‘0,2.0.
R 1 op3ts | 12204329 - | ¢ sss4
oo b e ] 231s ] 08400940 | 7 87.06.
CWet L2 | opayts | toatinat | 8628
o b3t | oi3s | 12291329 L T 87.56

- AII the results of the splked/dupllcate sampllng trains and the % recovery efftcrencres can be found In i

N ;Appendlx F

' 1III 6 Formaldehyde Emiss:on Results (Table 6) .
Table 6 summanzes the Formaldehyde em|55|on results as follows
. {Source o ' ) o

o Sample

e Date

.:"--._Tlme'.: - : Lo o S L .
" o - 'Alr Flow Rate (DSCFM) Dry Standard CUbIC Feet Per Mlnute (STP 68 °F & 29 92 i, Hg)
e -Formaldehyde Concentratlon (Mg/M3) Mllltgrams Per Dry Standard Cubxc Meter e

"".10 . Formaldehyde Mass Em|55|on Rate (Lbs/l—lr) Pounds of Formaldehyde Per Hour

L ‘_ The forma!dehyde results were freld blank corrected The ﬂeld blank value of 2 63 ug g N.D. (Sample T— S

L 13) was used for any of the sample values (EU- SAND samples 1 &2, East Innoculatlon samples 1, 2 & 3)
”'.that were at or below the f“ elcl blank detect|on fimit. ' '

- A splked (splked wlth 49, 3 ug of formaldehyde)/dupllcate samplmg tram was run srmultaneously with one

L ( 1) sample on each of the three (3) sources sampled The formaldehyde recovery effrcrenmes for- each

- source were as follows .




1 FGSAND | 2/11/15 | 10461146 - | 10270

East i'nnoeu:tation o 2/13‘/15"7'.7 '118:04-19:04,_.'"' L 86.93

WestMelt | - 2/13/15 [ 16:50-17:50. {9377

e Ali the results of the splked/duphcate samphng tralns and the % recovery effrcrenc:es can be found in = ‘ o

R Appendlx Fo
' ""f_-III 7 Metals (As; Cd Cr, Mn & Pb) Emission li‘esdlts '(Tahles 7 "11) |

Tables 7 through 11 summanze the metals emlssmn results as fol]ows

ey .'_'_\’-"_Source L

s Sample ;_Z:

e lDae

e Tlme : g | R T
e LA Flow’ Rate (DSCFM) Dry Standard Cubic Feet Per Mmute (STP 68 °F 82 29 92 m Hg)

- | "E. 1Metals Concentratlon (Mg/ M) ~ lellgrams Per Dry Standard Cubic Meter
e _,Metais Mass Emrssron Rate (Lbs/Hr) Pounds Of Metal Per HOUf

R _-__-A!I the metals resu[ts ‘were neld blank corrected Sample T-10 is the f:eld blank All the calculatlons can

doT

be found |n Appendix F

;\L_mmam_mm_mﬁ_w__mm&ﬂm o

- The sampting !ocatron for each source was as fol[ows. E

S - ._o FG-SAND A 80 mch I D dlameter exhaust stack wzth 2 sample ports ina location apprOXImately 2.5.

duct drameters downstream and > 2 duct: dlameters Upstream from the nearest dlsturbances -

17,



Twenty Four (24) samplmg pomts were used for the isokinetic samphng on this source Sixteen (16)‘ B

o sampimg pomts were used for air ﬂow traverse determmatlons

_': . EU- CLEAN ~A 60 inCh LD. "dia‘mete'r exhaust staCk 'with 2 s'amp‘le ports in"a !ocationapproximateiy
w7 '2 5 duct diameters downstream and >2 duct drameters upstream from the nearest disturbances

: Twenty -Four (24) samplmg pornts were used for the isokinetrc samp]mg on. thrs source

o E East Innoculation {FG 'Me[ting) A 52 inch L D diameter exhaust stack with 2 sample ports ina . '

! !ocatron apprOX|mateiy 4.5 duct diameters downstream and > 2 duct drameters upstream from the - |
= nearest d:sturbances Twenty Four- (24) samplmg polnts were {used for the |sok|net|c samplmg on T
"-this source Slxteen (16) sampllng pomts were used for arr ﬂow traverse determrnatlons o

West Melt (FG Meitlng) A 60 mch I D. diameter exhaust stack with 2 sample ports ina t0cat|on -
S approxmately 4.5 duct drameters downstream and > 2 duct dlameters upstream from the nearest -
e _' : disi:urbances Twenty Four (24) sampilng pomts were used for the |sokrnetrc samplmg on thls source. _ o

o Sixteen (16) samplmg points were used for alr fiow traverse determmattons

" sample Points For Isokinetic Sampling -

536 | 402 | o 348|402 0

1446 | 1062 o 9200 1062

848 | 2136 | st . | 2136

5152 | 3864 3349 | 3864

6000 | -~ 4500 | 3000 | . 4500

i
2
3
4 |
5 o 2000 | 1500 . 13.00 ) 1500
7
8
9

6584 - | - 4938 ] L 4280 4938

10 S -7056 | 5292 .|  4586. - | . 5292

A1 7464 | sses | 0 4ss2 | 5598

120 | o 7832 | sa74 | 5091 |- o584 -

18



~ Sample Points For Alr Flow Traverses. .-

1 256 1.66 1.92
2 8,40 5.46 6.30
3 15,52 10.08 11.64
4 - 25.84 16.79 19,38
5 54.16 3520 40.62
6 64.48 4191 48.36
7 71,60 46.54 53.70
8 77.44 50,33 58.08

The emlssmn sampllng was conducted by employmg the followmg reference methods e

o -..; Partlculate & Metals U S EPA Method 29 4
© e Particulate (EU-CLEAN Only) U.S: EPA Method 17 R
s ';Totai Hydrocarbons (VOC)- UL s EPA Method 25A
= Carbon Monoxide (CO) - U.S. EPA Method 10
- : Ox1des of N|trogen (NOX) U.S.EPA Method 7E
e _-_Benzene u.s, EPA Method 18 -
~+ Formaldehyde — NACSI Method CI/WP 98, or - o S
: :-.j.' -'_-‘Exhaust Gas Parameters (alr ﬂow, temperature, molsture & den51ty) U S EPA Methods 1- 4

' IV.1 Particulate & Metals (FG SAND & FG- MELTING) : : .
' The total partlculate & metals emlssmn samplmg was determmed by employmg U S EPA Method 29
___.'.(multiple metals tram) Three (3) samples were collected from each of the sources tested The samples

o "-__were seventy two (72) mmutes in duratlon Each sample had a mlnlmum sample volume of thirty (30) dry - - '

- standard cubIc feet The samples were collected lsoklnetlcally on quartz ﬂlters, ina mtrlc acrd/hydrogen : o

i peroxlde solutlon

- 'The fllters nozzle/probe rinses (front half} were analyzed grawmetrlcally for partlculates in accordance wath -

- . U S. EPA Reference Method 5. The front half and the mtnc acrd/hydrogen peroxrde solutlons were analyzed B '_ o '

BESTIS



for the specrr" c metals by mductlvely coupled argon plasma mass spec (ICAP/MS) analysrs AII the quahty :

S ; assurance and qualaty control procedures Ilsted ir the methods WI|| be mcorporated in the samplmg and
o analysrs ' ' ' ‘ L '

S The metals analyzed were-as foflows: .~~~ .~

e ;A'rsenlc (As) .
s Cadmlum (Cd)
e Chromium (G
e Lead (Pb) (On. FG MELTING Only)
- . . Manganese (Mn)

. ‘A_‘diag_ram"of the,particU!ateand .met'al_s_(Method j29), sampl_ing '_trai_'n is sh_o'w:r'_t_'in F_igure'ii,_._ .

T

V.2 Partlculate (EU CLEAN Only)

R The partrcu]ate emission samplmg Was conducted in accordance with U S EPA Method 17 Method 17 is o '

anins stack fiitration method Three (3) samples were collected from the EU- CLEAN exhaust “Each -

o sample was srxty (60) minutes in duratron and had mrnlmum sample volumes of thlrty (30) dry standard ‘4 o S
o cubrc feet. __The s_a_mples we_re collected_ l_soklnetlcally and analyzed for Partrculate by gra_vrmetrlc an_alysrs. N o

L Al the quahty assurance and qualrty contro! procedures llsted in the methods were. lncorporated rn the R

: - -"isamplmg and analysrs F|gure 2is a dlagram of the Method 17 partlculate samplmg traln

" : IV.3 Total Hydrocarbons (VOC) = The VOC samplmg was conducted in accordance wrth U.s. EPA L
b :Reference Method 25A. 3. M. Model 3-500 and Thermo Envrronmental Model 51 flame |on|zat|on detector L
- (FID) analyzers were used to monitor- the two (2) FG- MELTING exhausts Sample gas \ was extracted '

R _gthrough heated probes Heated teﬂon sample lines Were used to- transport the exhaust gases to the
. analyzers The analyzers produce mstantaneous readouts of the VOC concentratrons (PPM)

The analyzers were cahbrated by system injectlon (from the back of the stack probes to the analyzers) prror _f ' o

~to the testmg A span gas of 85 78 PPM. Propane was-used to establish the rn|t|al lnstrument callbrations

| i 'Cal:bratron gases of 30 37 PPM and 50 19 PPM .Propane were used to determme the callbratlon error. of the |
- _ analyzers After each sample a system zero and system 1n]ectlon of 30. 37 PPM Propane were performed to S

20




U establlsh system drlft and system blas during the test perrod AII callbratlon gases used were EPA Protocol

- '. ‘Calrbration Gases Three (3) samples were collected from each of the sources, Each sample was 5|xty (60) R

= jmlnutes in durat{on The sampllng on the two FG- MELTING stacks was conducted srmultaneously

N f The analyzer was callbrated to the output of the data acqursrtlon system (DAS) used to coElect the data from .
L -._the exhaust The analyzer averages were corrected for calrbratton error and drlft using formula EQ 7E— T

L ‘from 40 CFR Part 60 Appendlx A, Method 7E Flgure 3 is & dlagram of the VOC sampling tram

N IV 4 Carbon Monoxuie (CO) The Carbon Monomde (CO) emrssron sampling was conducted in : o

. 'accordance wrth u.s. EPA Reference Method 10. The sample gas was extracted from the exhausts through .
‘ 'heated teflon sample Imes whlch led to a VIA MAK 2 sample gas condlt[oner and then to elther a Thermo s
':"__'Envrronmental Model 48 or 48C portable stack gas monitor. - These analyzers are capable of giving - B

- -mstantaneous readouts of the CO concentratlons (PPM) ‘Three (3) samples were colfected frorn each of the © |
'exhausts sampled Each sample was srxty (60) mmutes rn duratlon The samplrng on the 2 FG- MELTING '

S f‘stacks was conducted srmultaneously

s The analyz‘ers were'calihrated with EPA protocol .CO calibratlon gases. l:or the FG-SAND exhaust a span gas.

- of 492.5 PPM was used to establlsh the initial rnstrument cahbration For the FG-MELTING exhausts a span EEE

'gas of 92 97 PPM Was used to. establlsh the inltial mstrument ca!rbrat[ons On the FG- SAND callbratlon

‘ ' gases of 250. 2 PPM and 169 2 PPM were used to determme the callbrataon error of the analyzer On the § S
: oL FG MELTING exhausts a callbratlon gas of 49, 66 PPM was used to determrne the ca!fbrat[on error of the - .
o -_-analyzers The samplmg systems (from the back of the stack probes to the analyzers) were rnjected uslng

o -e:ther the 169 2 PPM or the 49 66 PPM gas to determme the system bras After each sampie, a system zero. . 2

“ :_and system |nject|on of e|ther 169. 2 PPM or 49 66 PPM were performed to establlsh system drift and system - e

T baas durmg the test penod Al calrbratlon gases were EPA Protocol 1 Cert|fred

RN The analyzers were calrbrated to the output of the data acqursmon system (DAS) used to collect the data

o - from the exhausts ~The analyzer averages were corrected for callbratlon error and dnft usmg formula

- jEQ 7E= 5 from 40 CFR Part 60 Appendrx A Method 7E A dzagram of the samplmg tram is shown in Figure _‘

' '_-'IV 5 Oxides of Nltrogen (Nox) The oxrdes of nltrogen (NOX) emlssmn samplmg was conducted in
accordance wrth U S, EPA Reference Method 7E The sample gas was extracted from the exhausts through _



a heated teﬂon sampfe Ilnes whlch Ied to a VIA MAK 2 sample gas conditroner and then o elther a Thermo

RECEWED
APR 08 2015

Alﬁ QUALlTY DIV

: B Envrronmental Model 42H or 42! HL portable stack gas monltor These analyzers are capable of grwng
B 'rnstantaneous readouts of the NO,( concentratlons (PPM) Three (3) samples were collected from each of ‘
: ‘the exhausts sampled ‘Each sample was 5|xty (60) mmutes in duratlon The samplmg on the two FG- "

o MELTING stacks was conducted srmultaneously

The analyzers were cahbrated wrth EPA protocol NO, calrbratlon gases A span gas of 99, 46 PPM was used 7‘ Lo
. _,to establrsh the initial mstrument callbrations Calibratlontgases of 54. 58 PPM and 25. 27 PPM were used to

o __’determrne the callbratron error of the analyzers The samplmg systems (from the back of the stack probes_

*'-';"to the analyzers) were rnJected using the 25, 27 PPM gas to determlne the system bias AFter each sample, R 7
L a system zero and system anectlon of 25 27 PPM were performed to estabhsh system dnl’t and system blas,_ o

b "-"durrng the test penod All calibrat|on gases were EPA Protocol 1 Certn‘" eci

3 | .-\_The analyzers were callbrated to the output of the data acqursitron system (DAS) used to collect the data A
‘ from the exhausts The analyzer averages were corrected for calrbratlon error and drift usmg formula

E "_EQ 7E- 5 from 40 CFR Part 60, Appendlx A, Method 7E A dragram of the samplmg traln is shown Jn Flgure

s It should also be noted that after the flrst sample on the West Innoculatlon exhaust (2/13/ 15) a. partlal

o blockage (restrrctlon) on the callbratlon side of the sampllng system (Ime) was discovered that caused a’ ﬁ

B _partlal pressurizatlon on the NOx analyzer durlng the post cailbrat[on drift/bias check, ‘The analyzer was )
- dlsconnected from the sampllng system and allowed to stabrllze The restrrct[on was resoived and. then the :

L _"'?analyzer was re- connected A calibration drift/bias check was then performed to demonstrate complrance

' - ._wrth the dnft/bras requrrement At no ttme was thrs NO analyzer adJusted dnrmg the rssue

' IV 6 BenZene The samplmg for benzene was conducted by employtng U. S EPA Method 18 The _‘

- ; samp!es were collected on charcoat sorbent tubes using pumps: equipped W|th calrbrated crrtrcal orlflces

o (calibrated at approximately 500 cc/mm) The samples were ana!yzed for benzene by gas

‘chromatography (GCFID) A dupllcate spiked sample was run’ slmultaneously with each sampllng run
Six (6) samples (3 sample runs & 3 splked/dupllcates) were collected from each of the souices tested

B _. Each sample was 5|xty (60) mmutes in duration. The fmal results were corrected in accordance with

B Method 18 by usmg the rec0very effrcrencres of the splked samples The calculatlons for each sample can

:be found in Appendlx F All the quairty assurance and qua!rty control procedures Irsted in the method :
s were mco_rpo_rated in the sampl_mg_ and_an_alysls.r Figure 51 is a dlagram_o_f the benzene sa_mpllng _t_raln

2



g IV 7 Formaidehyde The formaldehyde emrssrons were determmed by employrng NCASI Method

:: CI/WP-98 01 (Chrlled Impmger Method) Three (3) samples were collected from each of the sources _
' _tested Each sample was sixty (60) minutes in duratlon In addltlon, a sprked dupllcate tra|n was run L

_jdurmg one of the samples on each source to document recovery effrcrency for formaldehyde (See '

=Appendrx F)

The samples were collected m mrdget |mpmger trams contalnlng de |on|zed drstrlled ‘water, The samplesﬁf -' o
© were collected -using a pump equlpped with a callbrated crrtlcal orlflce (calrbrated at approxrmately 1000 - .

. cc/mrn) The samples weére analyzed for formaldehyde by colonmetrrc ana!ysrs (acetylacetone -

' _ procedure) AII the quallty assurance and quallty control procedures lrsted m the method were

incorporated in the samplmg and analysrs Flgure 6 rs a dlagram of the samplrng traln

i ;"1\‘{-8 ._oxvsen‘ '&'Car'rjon Dioxide -

. IV 8 1 FG-SAND 2/ 10/ 15 The 02 & COz samplrng was conducted in accordance wrth u. S EPA

', Reference Method 3A Servomex Model 1400M portable stack gas analyzers were used to monltor the FG-

. -SAND exhaust A heated teflon sample fine was used to transport the exhaust gases to a gas condltroner to

' remove morsture and reduce the temperature From the gas. condltloner stack gases were passed to the o _
analyzers The analyzers produce mstantaneous readouts of the o) & COZ Concentratrons (%). Three (3) o L

e samples were collected from the FG—SAND on 2/11/15 Each sample was srxty (60) mrnutes |n duratron

s : -The analyzers were catrbrated by dlrect rn]ect|on prror to the testlng Span gases of 21 03% 02 and

. 20 42% coz were used to estabhsh the mltIaE rnstrument callbratrons Cahbratron gases of 12.06% -

.02/5 989% COZ and 5. 989% 02/11 98% CO;_ were used to determine the cahbratlon error of the analyzers, e L
. '_The sampllng system (frorn the back of the stack probe to the analyzers) was m;ected using the 12 06% STy B
o ' ';02/5 989% €0y gas to determine the system bras After each sample, a system zero and system anectron e
'12,06% 0,/5, 989% COZ were performed to establish system dnft and system bzas durrng the test penod '
B All calrbratlon Qases were EPA Protocol 1 Certlfred -

. The analyzers were callbrated to the output of the data acqursrtlon system (DAS) used to co!lect the: data ‘3 ‘

- from the exhaust, The analyzer averages were corrected for cahbratron error and drlft usmg formula

e : 'EQ 7E- 5 from 40 CFR Part 60, Appendlx A, Method 7E A dlagram of the samplrng train is shown in Flgure o . ':_ -

R
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_ _f-1v 8 2 EU-CLEAN 2/ 11/15 & FG MELTING 2/ 12/ 15 ™ Integrated bag samples were coEIected frem
'_the back of the isokinetic samptfng tralns and analyzed by Orsat to determine the Oz & CO;_ content. o

i ,'IV 8 3 FG-SAND 2/11/15 & FG MELTING 2/ 13/ 15 Because prior analysls showed amblent

S concentrations, he ambient default values of 2. 9% o2 and o 0% co2 were used on these days PR

_ | -f.‘_-IV.9 Exhaust Gas Parameters The exhaust gas parameters (air fiow rate, temperature, moisture and
I _denslty) were determined by employing u. S EPA Metheds 1 through 4. . o ;j '

i _-_‘Alr flow rates, temperatures and morstures Were determined using the lsokinetic sampiing tl‘alns (Wh an EE

. 'possible) Separate veiocrty and temperature traverses were conducted for the testlng when isokinettc I :, a _
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