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SYMBOLS AND ABBREVIATHONS

ve

ACFM actual cubic feet per minute

DSCFM standard cubic foot of dry gas per minute
DEG-F degrees Fahrenheit

FT/SEC feet per seccnd

GR/ACF grains per actual cubic foot

GR/DSCF grains per dry standard cubic foot

g gram

HRS . hours

IN. inches

IN. H.G. inches of mercury

IN. W.C. = inches of water

LB pound

LB/HR pounds per hour

LB/10°BTU million British Thermal Units heat input
microns (um) micrometer

MIN minutes

SQ. FT. square feet

v/v percent by volume

mg/DSCHM milligrams per dry standard cubic meter
LB/DSCF pounds per dry standard cubic foof

MWH megawatt hours

ohm-cm ohm-centimeter

HP horsepower

PS pounds par square inch

w/w percent by weight

Standard conditions are defincd as o i (o Y and 22,92 in. of

mercury pressure.



1 INTRODUCT ION

During the Period of January 8-10, 1980, iInterpoll Inc. personnel
conducted a series of ten particulate emission compliance tests on ten dif-
ferent emission sources at the United States Steel Corporation Minnesota Ore
Operations located near Mountain Iron, Minnesota. On-site festing was per-
formed by a four-man +team under the direction of J. Stock. Coordination
between plant operation and testing activities was provided by Ted Wirfz and
Ray Corradi of U.S. Steel. The tests were not witnessed by a member of the

Minnesota Pollution Control Agency (MPCA).

Particulate determinations were performed in accordance with EPA
Methods 1-5, CFR Title 40, Part 60, Appendix A and the revisions to these
methods, FR 42(160). A preliminary determination of the gas linear velocity
profile was made on each source before the start of the first particulate
determination to aliow selection of the appropriate nozzle diameter required
for isokinetic sample withdrawal. Interpoll sampling trains which meet or
exceed specifications in the above-cited references were used fto extract rep-
resentative particulate samples by means of heatod stainless=-steel lined

probes.

Test port locations for all ten sources are documented in Appendix
B. The tfesting protocol on the ten sources was identical. A twelve-point
sampling traverse was used to extract particulate samples. Each traverse
point was sampled five minutes to give a total sampling time of 60 minutes
per run. Visible emission determinations conducted on the ten sources showed

no visible emissions for any of the sources.

The important results of the ten tests are summarized in Section 2.

Detailed results are presented in Section 3. Results of preliminary mea:

surements, field data and all other supporting information are presented in
the Appendices.



2 SUMMARY AND D)SCUSSION -

" The important resul'rs of each of the individual par'hculafe emlsswn
compliance tests are summarized in Tables 1-10. An overview of the ten tests
is presented in Table 0. As will be noted, the measured particulate concen-
trations were all significantly less than the maximum permissible concentration
as specified in APC 5, Tabie 2 of Minnesota State Regulations. |In the inter-
pr‘e‘l'a'l'lon of 'rhese resul'rs, |1' should be nofed 'rhaf 'l'he _volumfruc flow ra'l'es‘ L
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RESULTS

The results of all field and laboratory evaluations are presented
in this section. Gas composition results for each source are presented
first, followed by the particulate emission and opacity data for each source.
Prel iminary measurements including traverse point description are given in

Appendix A and Appendix B.

~ The results have been calculated on a CDC 3300 computer using sfah- f
dard Fortran programs. EPA-published equations have been used as the basis o
of the calculation techniques in these programs. |+ should be noted in in-
terpreting these results that the particulate emission rates have been calcu-
lated by both the "concentration x flow" and the "ratio of areas" methods
and the average reported. The average is the best estimate of the true value,
since the bias introduced by an isokinetic sampling is approximately equal but
of opposite sign in the two calculation techniques and thds cancels in the -

average.

14
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3.1

Note:

Results of Gas Analyses

determined by Orsat analysis, since each of the ten
emission sources in question was drawing room air.

15
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JOED UsS, STEEL MINNTAC

INTERFOLL REFORT NO, 0-4694

5.1.1

TEST NO. 1 639 CONVEYDR TROENSFFE QTR0

RESULTS OF GAS ANALYSES --

DATE OF RUN

DRY EASIS (ORSAT)
CAREON DIOXTDE
OXYGEN
CARBON MONOXIDE

NITROGEN -

WET BASIS (ORSAT)
C_PIRBDN DIOXIDE
OXYGEN
CﬁRﬁON MONOXIDE

NITROGEN
MOISTURE CONTENT

" DRY MOLECULAR WEIGHTY

- WET ‘MOLECULAR WEIGHT

SPECIFIC GRAVITY
(RELATIVE 70 AIR)

RUN 1t

Q108780

S03

20,60

0

79,07

28.84

o . gz
ALY 4 0D

L 09F0

METHOD

3 (FER

I RT

CEMT BRY YOLUMED

RUN 3

OLANRsB0 0L/08/80

79,07

203
20,72
0

FELAD)
» B8
28.84

28,75

ALY

XX CONDENSED WATER VAFOR IN GAS STREAN:

" CONTENT CALCULATED FR
ASSUMING SATURATIODN,

Q

16

<03
20.90
G

79.07

03
20,72
O

78.40
85
28.84

28,75
V9930

MOISTURE

OM AVERAGE STACK GAS TEMFERATURE

»




JORD Ut GTERL M WNTAC
INTERFCLL REFORT NO 0694

3.1.2 TEST NO. 2 b4 40 SECONDARY RIN BTACK

RESUI._.TS OF GAS ANALYSED METHOY 3 (FERCENT BY VOLUME?

KUN L RN 2 RUN 3

pATE OF RUN 01/08/80 01/08/80 61/08/80

DRY BASIS (ORSATY
CAREON DIOXIDE 03 0 03
OXYGEN 20,90 20,490 20y, 90
CAREON MONOXIDE 0 0 0
NITROGEN - B 79,07 59,07 79,07

WET BASIS (ORSAT)
CAREON DIOXIDE ,03 03 ,03
OXYGEN 20,72 00,7 n0.72
CAREON MONOXIDE 0 oo 0
NITROGEN gy, A0 ey, AD 78,40

MOISTURE CONTENT L85 .85 LG5

DRY MOLECULAR WEIGHT 0l , 84 ng, B ng , 84

WET MOLECULAR WEIGHT ng 75 ng 75 A8 TG e

SPECIFIC GRAVITY
(RELATIVE TO AIR? R ERED) L9930

g% CONDENSED WATER UAFOR IN GAS GTREAMS MOISTURE .

CONTENT CALCULATED FROM AVERAGE STACK GAS TEMPERATURE
ASSUMING SATURATION. L o

Fo | 0 0 0

17
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JORL

INTERFOLL

3.1.3 TEST NO. & b .34 CONUENOR

UG8, STHFL

TEAMNSERR STAECE

RESULTS OF GAS ANALYSES -

DATE OF RUN

DRY RASIS (DRSAT)
CARKON DIOXIDE
DXYGEN
CARBON MONOXIDE

NITROGEN

WET BASIS (ORSAT)
CAREON DIOXIDE
DXYGEN
CARBON MONOXIDE

NITROGEN
MOISTURE CONTENT
RY MOLECULAR WETGHT
 WET MOLECULAR WEIGHT

SFECIFIC GRAVITY
(RELATIVE TO AIR)

FO

RUM 1.

Q1708780

» 03
20,90
Q

79,07

+03
?0 + .7(".')
4]

P854

5
+ \f‘ [

28,84

28477

L PP3R

0

18

METHIIN

A OPFERCEMT BY

TR B

DLAORSED

20.70

79,07

MTINNTAC

REFORT #HN, 0-&6%94

GO
RUM 3

01703/30

=003

20,90
79.07
203

20,77

7’8 L3 56

5(.’!4

28.84




l JOES UG, STEEL MINNTAG
| ) INTERFOLL REFORT NO, 0~6%94
.  3.1.4 TEST NO. 4 .44 TERTIARY CRUSHER STACK
I RESULTS OF GAS ANALYSES ~~ METHOD 3 (PFERCENT RY VOLUME)
( KUN 1 RUN 2 RUN 3
I' II@ITE OF RUN O1/08/80 01/708/80 01/08/80
. DRY BASIS (ORSAT)
l CAREON DIOXILE O 0F .03
' OXYGEN 20,90 26, 90 20,90
| CARBON MONOXIDE 0 0 0
i NITROGEN - 79,07 79,07 79,07
1 |
l WET BASIS (ORSAT)
’ CﬁRBDN DIOXIDE 203 » 03 + 03
I OXYGEN | 20,79 20,77 20,74
. . CARBON MONOXIDE 0 o 0
NITROGEN LAY TR, T 7 80'4 &
‘ MOISTURE CONTENT ' N3 V673 V75
’l DRY MO__LECULﬁ.R'VHEIGHT 28,94 28,84 28,84
l_ WET MOLECULAR,WEIGHT 28,79 28,77 28,76
‘SPECIFIC GRAVITY
(RELATIVE TO AIR)  $943 9939 ,9934

FO

19
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JOEE Ul8. MINNTAC

INTERFOLL REFORT NO, 0-694

3.1.5 TEST NO. Ae41 CONVEYDR TRAN SFER STACK

RESULTS OF GAS ANALYSES -—- METHOD 3 (FERCENT BY VOLUME)

RUN 1 RUN 2 RUN 3
DATE OF RUN 01/09/80 01709780 01/09/80
DRY BASIS (DRSAT)
CAREBON DIQXTIDE LO3 PR LR
OXYGEN _ 20,90 ?Q+PO 20,90
CARBON MONOXIDE 0 0 S0
NITROGEN TRLOV A RN L AN I
WET BASIS (ORSAT)
CARBON DIOXIDE , 03 03 , 03
OXYGEN 20,75 20,72 20,72
CAREON MONOXIDE 0 oo 0
NITROGEN _ 78RS 28,80 28,39
MOISTURE CONTENT L7 87 .87
DRY MOLECULAR WEIGHT 28, 84 0,84 28, 84
WET MOLECULAR WEIGHT 28,76 26, 75
. SFECIFIC GRAVITY B ' L
(RELATIVE TO AlIR) PSR A 2 B30 PR30

%X CONDENSED WATER VAFOR I[N GAS STREAM; MOISTURE ;3%
CONTENT CALCULATED FROM AVERAGE STACK BAS TEMFER
ASSUMING SATURATION.

FO : ' ' 0 Q 0

20




JOBY U.8. 8STEEL MINNTAC

INTERFOLL. REFORT NO. 0-694

3.1.6 TEST NO. & 6:56 CONVEYOR TRANSFER STAUK

RESULTS OF GAS ANALYSES =-- METHOD 3 (FERCENT RY VOLUME)

RUN 1 RUN 2 RUN 3
DATE OF RUN 01/09/80 01/09/80 01/09/80
DRY BASIS (ORSAT)
CARBON DIOXIDE .03 O3 .03
OXYGEN 20,90 20,90 20,90
CAREON MONOXIDE 0 0 0
NITROGEN 79.07 79.07 79.07
WET BASIS (ORSAT)
CARRON DIOXIDE 103 .03
- OXYGEN 20,74 20,75
CAREON MONOXIDE 0 0
NITROGEN - 78,46 78,50
MOISTURE CONTENT 77 '72
' DRY MOLECULAR WEIGHT 28,84 28.84
WET MOLECULAR WEIGHT 28.76  2B.76

SPECIFIC GRAVITY

(RELATIVE TO AIR) 29934 P3G
FO : h 0 0
21




JOE! V.S, STEEL MINNTAC
INTERFOLL REFORT N0, 0-694

3.1.7 TEST NO. 7 6.43 TERTIARY STORAGE BIN STACK

RESULTS OF 6GAS ANALYSES - RETHOD 5 (FERCENT BY LOLUME
| KU 1L L2 Rl &
DATE OF RUN Q170980 0L 0% /80 0 GL/0F/30
ORY RBASIS (ORESATY |
CARRON DIOXIDE 03 ERA N s 3
OXYGEN _ 20,90 20,90 20,90
CARBON MONOXIDE 0 0 _ '_ 0

NITROGEN | 79,07 19,07 79,07

WET BASIS (ORSAT)
. CARBON LIOXIDE 03 03 03
- - OXYGEN 20,75 2077 éO.?ﬁ
CﬂﬁBDN MONOXIDE : | 0 O ' O

NITROGEN F.B1 0 TRLUAQ AR5l
MOISTURE CONTENT ) s )
'-DHY MOLECULAR WEIGHT . 28.84 26484 ’ 28,&4
UFI ﬁ9LECULﬁR.QEIGHT%%;

SPECIFIC GRAVITY
(RELATIVE TO AIR) OB

Fo -




JORS U.S. STEEL MINNTAC
INTERFOLL REFORT N, 0694

3.1.8 TEST NO. 8 8.43 GRATE-FEED END STACK

RESULTE OF GAS ANALYSES —— METHOD X (FERCENT RY UOLUME)

RUN 1 KN 2 KUN 3
DATE OF RUN Q1706480 010980 01/09/80
DRY BASIS (ORSAT)
CAREON DIOXTDE ik 3 SO
OXYGEN 20,90 30,90 20,90
CARBON MONOXIDE 0 0 "0
NITROGEN 79,07, 79,07 79.07
WET BASIS (ORSAT)
CAREON DIOXIDE ,03 L03 .03
OXYGEN 20,38 20,470 20,39
CAREON MONOXIDE . 0 0 - Q
NITROGEN : ' TP TP, A 77,12
MOISTURE CONTENT 2,47 2,32 2,46
DRY MOLECULAR WEIGHT 283,84 28,04 28,84
g WET MOLECULAR WEIGHT 283,57 28,59 28,57 T
SFECIFIC GRAVITY
(RELATIVE TO AIR) - LORTO LR L2870
FO O e 0 0 o g
23




JOBRY U8, STEEL MINNTAC
INTERFOLL REFORT NO. 0-4%4

3.1.9 TEST NO. ¢ 8.47 CONVEYOR TRANSFER STaCK

RESULTS OF GAS ANALYSES -- METHOL 3 (FERCENT BY UYOLUME)
RN 1 RLIN 2 RN 2
DATE OF RUN ' DLAL0sRN Lol assg G1/10/80
DRY EASIS (ORSAT)
CAREBON DIOXIDE » 03 s i3 2 08
OXYGEN 20.90 20,90 20,90
_CﬁRBDN MONODXIDE 0 0 : 0

“NITROGEN PRLQO7 .07 79,07

WET BASIS (DRSAT)
CARBON DIOXIDE O3 03 03
OXYGEN 20,37 20,37 20,34
CAREON MONOXIDE | 0 i -0

NITROGEN : K AT P7L0F
MOISTURE CONTENT R O 2,h8
LRY MOLECULAR WEIGHT 2R, 84 28,484 28.84

WET MOLECULAR WEIGHT 28,56 78,57 28,56

14

SFECIFIC GRAVITY _
(RELATIVE TO AIR) R 3-ry »9BES

¥X CONDENSED WATER VAFOR IN GAS STREAM} MDT”TURwaw-
CONTENT CALCULATED FROM AVERAGE STACK GAS TEMP Rﬁ
ASSUMING SATURATION, K

“

FO | oy o0 o

24
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' JORE: U.S. STEEL MINNTAC
3 INTERFOLL REFORT NO, 0-694
l 3.1.10 TEST NO. 10  2.49 CONVEYOR TRANSFIR STACK
I' RESULTS OF GAS ANALYSES -— METHON 3 (FERCENT EY VOLUME)
RUN 1 RUN 2 RUN 3
' DATE OF RUN 01/10/80 01/10/80 01/10/80
' DRY BASIS (ORSAT?
: CAREON DIOXTDE O3 I LOZ

l OXYGEN 20,90 20,50 20,90
' CAREON MONOXIDE 0 0 0
. NITROGEN 79,07 79,07 79,07
_' WET RASIS (ORSAT)
. | CARBON DIOXIDE .03 L03 .03

) OXYGEN 20,50 20,49 20451
' CARBON MONOXIDE 0 0 0

| NITROGEN 7757 77 EO 77,58
. MOISTURE CONTENT 1.89 1.98 1,69
“ DRY MOLECULAR WETIGHT 28, 84 28,84 28,84
‘ WET MOLECULAR WEIGHT ""'._2“_{3::.__’64' 28,63 28.64.
h SPECIFIC GRAVITY v AR

‘ (RELATIVE TO AIR? + 9891 CHRRE + 98922
1

FO o \' o o 0

-y s
1

-
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3.2 Results of Particle Concentration

Determinations

26
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JORY V.S, SBTEEL MINNTAC
INTERFOLL REFORT NO, 0-6%4
\‘
3.2.1 TEST NO, 1 &439 CONVEYOR TRANSFER STACK
L J

RESULTS OF FARTICLE CONCENYRATION DETERMINATION

DATE OF RU

N

TIME RUN START/ENDC(HRS)

PITOT TURE

TOTAL MOIS

GAS SAMFLE (GRAMS)

COEFFLIOIENT

TURE IN

" TOTAL PARTICULATE MATER-
TAL COLLECTED(GRAMS) X

VOLUME THROUGH GAS METER

METER CON

DITION

(CF)

STANDARD CONDITION (SCF)

'TOTﬂL SAMPLING TIME (MIN)

NOZZLE DIAMETER (IN?

AVERAGE STACK GAS
LDURING DETERMINATION

VOLUMETRIC

ACTUAL

LRY STANDARD

FLOWXX

LI I I K I B NN )

TEMFERATLRE
CDE -1

(ACFM?
(DSCFM) -

" ISOKINETIC VARIATION (X)

PARTICLE CONCENTRATION

ACTUAL

DRY STANDART

L 2L N N I L I

e 0

(GR/7ACF )

LGBRADSCEF)D

FARTICLE MASS FLOW (LRBAHR)D

"% DRY CATCH DNLY

XX CALCULATED ON THE EASIS OF VELOCITY PRESSURES HEﬁSUR:f
DURING THIS FARTICULATE N

27

RUN 1
01708780
8OO, 202

PREE)

|

2 0091
QOO

1,¢0

RUN 2
01708780
$2071020

854

30421

392.15

60,0

184

40.

24555

24920

100,1

+OL0%
0103

U

DFTFRMTNATIDN-

-~ METHAD

RUN 3

01/08/80

103071135

+ 854

35.31
39.26

40,0

184

40,

24652

25019

100,07 - 4

L0142

+ 0140

9(BE)




JOBD UaS. STEEL MINNTAC

INTERFOLL REFORT NGO 0-694
~
3.2.2 TEST NO. 2 5,40 SECONIARY BIN STALK

]

RESULTS OF FPARTICLE CONCENTRATION DETERMINATION —— METHOD S(RE)

'
'
i

. ' RUN 1 RUN 2 RUN 3

i
i
!
!
i
il

'l :
i
.
;
-
1
'_
i' L
i

DATE OF RUN 01/08/80 01/08/80 01/08/80
TIME RUN START/ENDCHRS) 11551300 131571420 1435/1540
PITOT TUEE COEFFICIENT T 854,854

TOTAL MOISTURE 1IN
GAS SAMFLE (GRAMS) 7.7 749 7.9

)’.‘g, H ’ .

 YOTAL PARTICULATE MATER-
IAL COLLECTED(GRAMS) X L0225 L0184 L0179

VOLUME THROUGH GAS METER

METER CONDIITION CCF) 37¢?3‘ 38.81 38,948
STANDARD CONDITION (SCF) 42.18 43.16 43.35

 TOTAL SAMFLING TIME (MIN) - 40,0 40.0 6040
NOZZLE DIAMETER CIN) 1ma L 184 ,184

AVERAGE STACK GAS TEMFERATURE
DURING DETERMIMNATION (DEG-F)Y . A0 40 40,

VOLUMETRIC FLOWX%

ACTUAL +issesess (ACFMD 11943 12022 12137
DRY STANDARD ... (ISCFM) 12121 12202

ISOKINETIC VARIATION (%) - 98,4  100.2

PARTICLE CONCENTRATION IR jf:”ijiif-*

ACTUAL ssesesess (GRAALCE) : H40084 e0067 | ;0065
DRY STANDARD .. (GR/7DSCF) L 00R2 - 50066 00464

FARTICLE MASS FLOW (LE/HR) Y - &9 -;67

e,

X DRY CATCH ONLY
XX CALCULATEDN ON THE RASIS OF UE[O(]IY FHLQHURL? MEASURED
DURING THIS FARTICULATE DRETERMINATIOM.

28
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3.2.3 TEST NO.

JOBY US.H.

INTERFOI-L

STEEL MINNTAC

REFORT NO.

3 &H.34 CONVEYQDR TRANSFER

O0-&%4

GTAN

RESULTS OF FARTICLE

DATE OF RUN

TIME RUN START/END(HRS)

CONCENTRATION DETEREINATION = [METHOID S(RE)

RUN 1

01/708/,80

PITOT TURE COEFFICIENT

TOTAL MOISTURE IN

GAS SﬁﬁPLE (GRAMS)

:5 TOTAL PARTICULATE MATER-

IAL COLLECTED(GRAMS) X

VOLUME THROUGH GAS METER

METER CONDITION
STANDARD CONDITION (SCF)

(CF)

TOTAL SAMFLING TIME (MIN)

NOZZLE DIAMETER (IN)

AVERAGE STACK GAS TEMFERATLRE
DURING DETERMINATION (DEG-F)

VOLUMETRIC FLOWXxX

- ACTUAL

L2 2 I I B

" DRY STANDARD ...

CACFM)?
(NSCFM)

ISOKINETIC VARIATION (%)

ACTUAL

LEE B 2R B BE B K A J

DRY STANDARD ...

%-nv CﬁTCH ONLY ' ' L
%% CALCULATED ON THE BﬁSIH OF VELOCITY PRESSURFG MEASURED

"~ PARTICLE CONCENTRATION

(GR/ACF)
(GR/7NSCF)

 PARTICLE MASS FLOW (LE/HR)

130

1135

s 840

0100

32,49

346,12

AQ,0

184

A0,

13810
14023

9.3

1 Q043
L0047

el

RUN 2
01/,08/80
115071252

» 840

4.0

0187

32,54
36,16

60,0

.184

a0,

13826
14058

C 99,2

., 0082
L0080

26

. DURING THIS PARTICULATE DETERMINATION.

29

RUN 3

01/08/80

1338/1410

+ 840

. 0088

F2.63
36,26

6040

13811

14025 -

99,7 !

+ 0038
+ 0037

435



EE VPR _ JOR! U.8. STEEL MINNTAC

‘ | INTERFOLL REFORT NO. 0-694
N _ .

3.2.4 JEST NO. 4 6,44 TERTIARY_CRUSHER STACK

RESULTS OF FARTICLE CONCENTRATION UETERMINATION -— METHOD S(RE)

RUN 1 RUN 2 RUN 3
DATE OF RUN 01708780 01/08/80 01/08/80
TIME RUN START/END(HRS) 144071557 140071703 171571818
FITOT TURE COEFEICTENT caAn - L R40 , 840
TOTAL MOISTUKE IN | .
GAS SAMPLE (GRAMS) 4.0 5,0 6.0
 TOTAL PARTICULATE MATER- _ - : |
IAL COLLECTED(GRAMS) % L0131 L0117 0070
VOLUME THROUGH GAS METER
METER CONDITION (CF) 32,95 33,39 33,73
STANDARD CONDITION (SCF) 36,41 37.08 37.58
TOTAL SAMPLING TIME (MIN) 60,0 60,0 60.0
NOZZLE DIAMETER (IN) L1984 'a194g';;; 184
AVERAGE STACK GAS TEMPERATURE - o
DURING DETERMINATION (DEG-F) - 45, 40, 40,
VOLUMETRIC FLOWXX
ACTUAL soveneass (ACFM) - 23356 23460 23516
DRY STANDARD ... (DSCFM) 23513 - 23826 . 23855
ISOKINETIC VARIATION x - ee,a 99,27 '
T e s T
’ '\FﬁRTICLE CDNCENTR&TION g
ACTUAL cvevessae (CR/ﬁrr) L0056

DRY STANDARD ..; (GR/DBCF) - 40055 .

- PARTICLE MASS, FLow (LB/H3)~'

** DRY CﬁTCH ONLY : ' ‘ e
%% CALCULATED ON THE BASIS OF VELOCITY PRESSUR g°M
DURING THIS PARTICULATE DETERMINATION, "

30




R —————SS
JOBE UG, MINNTAC

x: ’ INTERFOLL REFORT NO. 0-494

3.2.5 TEST NO. 5 641 CONVEYOR TRAN SFER S5TACK

RESULTS OF FARTICLE CONCENTRATION DETERMINATION —- METHOD SCBE)
RUN 1 RUM 2 RUN 3

DATE OF RUN 01709780 0170980 01/0%/80

TIME RUN START/END(HRS) FULATCGNT 1030, 1131 114071242
FITOT TURE COEFFICTENT RN » 8154 + 8354

TOTAL MOISTURE IN

GAS SAMFLE (GRAMS) a0 619 6.9
TOTAL PARTICULATE MATER- ' R
. IAL COLLECTE(GRAMS) . 1834 0764 L0095
”  VOLUME THROUGH GAS METER
METER CONDITION  (CF) 35,90 34,84 35,62
STANDARD CONDITION (SCF) 39,41 37.25 37,05
TOTAL SAMPLING TIME (HIN) 6040 60,0 60,0
NOZZLE DIAMETER (IN) $184- - 184 184
AVERAGE STACK GAS TEMPERATURE |
DURING DETERMINATION (DEG-F) 20, 40, 40,
VOLUMETRIC FLOWkX
CACTUAL wuivvaes. CACEM) 16262 15788
- “DRY STANDARD .., (LSCFM) 16305 15805
7 ISOKINETIC VARIATION (%) 100, 0 97.5 .
SE PARTICLE CONCENTRATION |
CUACTUAL vuvuous (GRAACE) S0P L0318
DRY STANDARD ... (GR/DSCF)  .ovig L0317
PARTICLE MASS FLOW (LE/HR) 10,04 50 4,24
T’l—‘p”’r ._ | . . ‘_ r‘ ;‘ " ‘_ .‘. - - - ';‘_';"‘- E7URL

"¥X "'DRY CATCH dNLY‘4.'q~gﬁpﬁ;?5  SR
2¥% CALCULATED ON THE:-BASIS DF VELOCITY PRESS
- DURING THIS PARTICULATE DETERMINATION,

3

K

bl

S B RAY

URES MEASURED




JOB: U8, STEEL MIHHITAC

INTERFOLL REFORT MO, 0694

N

3.2.6 TEST NO., 6 4,56 CONVEYODR TRANGFER STatK

RESULTS OF FARTICLE CONCENTRATION VETERMINATION -~ METHORD S(EBE)

ISOKINETIC VARIATION () 93.9 99.0

%PﬁRTICLE CONCFNTRﬁTIDN

-
Y!.
: RUN 1 KUN 2 RUM 3
'. DIATE OF RUN 01709780 01/09/80 01/09/80
Ik TIME RUN START/ENII(HRS) 150071604 162071725 174071840
- FITOT TURE COEFFICIENT RN 870 V876
| TOTAL MOISTURE IN
| GAS SAMPLE (GRAMS) £a0 6.0 5.0 .
e TOTAL PARTICULATE MATER- : B
| . IAL COLLECTEL(GRAMS) % L0044 L0042 VOB LOKKK :
" VOLUME THROUGH GAS METER
_ METER CONDITION  (CF) KRR 35,30 35,44
- STANDARD CONNITION (SCF) R4, 4% 30,80 39,00
" TOTAL SAMFLING TIME (MTN) A0 0 60,0 60,0
1‘ NOZZLE DIAMETER (IN) | 21819 81,184
. ca
AVERAGE STACK GAS TEMFERATURE
‘I DURING DETERMINATION (DEG-F) . 46, a0, 40,
VOLUMETRIC FLOWKX | ' o
A_CTUﬁL 42 ATE SRR (ﬁCFM) . l::t;‘(‘f‘t‘) 1:50'.4
: DRY STANDARD ... (DSCFM) 12970 13023
‘l CUACTUAL o vseveess (GRZACFY L0027 0025
. DRY STANDARL ... (GR/DSCFY  .0027 0025
“ : FARTICLE MASS FLOW (LB/HRY ..29 27
. o S g S

UK DRY CATCH ONLY S . **--
x* "CALCULATED QN THE BASIS OF VELOGCITY FRESS URES
DURING THIS FARTTCULATE DEVERMTIMATION. R
*** NOTE: OILY MATERIAL OBSERVEDR [ SAMPLE

32




o

JORD U8, STEEN MTNM Tak

INTERFOLL REFORYT MO, O0-574

~
3.2.7 TEST NO. 7 6.43 TERTIARY STORAGE BIN STACK

RESULTS OF FARTICLE CONCENTRATION UETERMINATION -~ METHOD S(RE)

o ) K3

* DRY CﬁTCH UNLY
XX CﬁLCULhTED ON THE Br“uI‘s OF VELOC 1TY. F’bE'SSUFst ME-.ﬁSUF.EIl
DURING’“THIS PARTICULATE Ig_sm\mwmmn.

' RUN 1 RUN 2 KUN 3
DATE OF RUN | C01/09/80  0L/09/80  01/09/80
II TIME RUN START/ENII(HRS) 1020/1123 113571238 125071353
PITOT TURE COEFFICIENT B0 R0 070
'; ' TOTAL MOISTURE IN -
6AS SAMPLE (GRAMS) 640 5.0 4.0
'-‘ TOTAL PHRTICULATE MATER- |
u IAL COLLECTED(GRAMS) X L0059 40073 0073
. VOLUME THROUGH GAS METER
" METER CONDITION (CF) 34,01 35,61 36,16
' STANDARD CONDITION (SCF) 39.%4 39,07 39,63
“ TOTAL SAMPLING TIME (MIN) &0 .0 60,0 60,0
‘[ NOZZLE DIAMETER C(IN) - L1184 .184 . . 184
AVERAGE STACK BAS TEMFERATLRE - :
' DURING DETERMINATION (DEG-F) 40, A, a0.
| VOLUMETRIC FLOWXX¥
II ACTUAL vesvevore (ACFM) BHOO 37788 17745
DRY STﬁNDﬁRD ++s (DSCFH) 38038 - 37864 37778
I' 99.0 98,3
m ,V._s...... (GR/ACF) L0039 0029
(GR/DSCE) 0038 0029
]' 1,25 .93

r
1



1
1

JOBD UeSe STEEL MINHTAC

"- N INTERFOLL REFORT WO. 0-494
3.2.8 TEST NO. 8  8.43 GRATE-FEED END STACK
. RESULTS OF FARTICLE CONCENTRATION DETERMINATION —— METHOD 5¢RE)
' RUM 1 RUN 2 RUN 3
DATE OF RUN | 0170950 01209780  01/09/80
l TIME RUN START/END(HRS) LAL0/1 1L 172571827 1927/1930
' PITOT TUEE COEFFICIENT . 854 V854 BS54
" TOTAL MOISTURE IN . _
GAS SAMFLE (GRAMS) - 21.0 20,0 21,0
'- TOTAL FARTICULATE MATER-
IAL COLLECTED(GRAMS) X L0054 L0029 ,0042
' 'VOLUME THROUGH GAS METER
: METER CONDITION (CF) 35.5% - 35,78 35,30
' STANDARD CONDITION (SCF) 38,99 39.67 39.14
| TOTAL SAMFLING TIME (MIN) 60,0 - 40,0 60.0
l NOZZLE DIAMETER (IN) mol BT Lm0 V501
\
AVERAGE STACK GAS TEMRERATIRE .
| DURING DETERMINATION ¢DEG—F R 73, 74,
VOLUMETRIC FLOWkX
' ACTUAL vevvsress (ACFM) 2368 SE. 2385 . 2351
DRY STANDARD .., (DSCFM) 218 [ 2207 . Lh 2168
'_ ISOKINETIC VARIATION (%) 90,5 8% 100, 3 100.7
I PARTICLE CONCENTRATION
ACTUAL +vsevevss (GRZACE) (0020 F: L0011 10015
. " DRY STANDARD ... (GR/DSCF)  .00213 L0011 L0016

PARTICLE MASS FLOW (LB/HR) 023 .030

¥
»
-

l' X DRY CﬂTCH ONLY ' R, i ' o
XX CALCULATED ON THE EASIS OF VEL nrrr '.--.RF‘%SURF‘% mensumpn S




JOB! U.S. STEEL MINNTAC

INTERFOLL REFORY N}, 0-474
™~
3,2.9 TEST NO., 9 8.47 CONVEYOR TRANSFER STaACE
L ]

RESULTS OF FARTICLE CONCENTRATION UETERMINATION -—- METHOD S(BE)

i

RUN RUN 2 RUN 3
DATE OF RUN ' 01710780 D1/10/80  01L/10/80
|" TIME RUN START/ZEND(HRS) BAGS WS 9BO/10%] INS5/11%4
: PITOT TURE COEFFICIENT R , 854 B854
' - TOTAL MOISTURE IN _
SRR GAS SAMPLE (GRAMS) Dé4 0 25,0 25.9
i TOTAL PARTICULATE MATER- : _
) _ 1AL COLLECTED(GRAMS) X s 0161 «0154 | ,0143
i VOLUME THROUGH GAS METER
METER CONDITION (CF) ' 43,60 42,47 43,07
STANDARD CONDITION (SCF) 46,80 45,11 45,94
: TOTAL SAMFLING TIME (MIN) 0.0 40,0 40,0
i"' : NDZZLE DIAMETER (IN? 372 372 2372
i AVERAGE STACK GAS TEMFERATURE -
- DURING NETERMINATION (DEG-F R 70 70,
‘ _ VOLUMETRIC FLOWXX
o ACTUAL covrsress C(ACFM). PEEG 9629 . 9546
- “ DRY STANDARD ... (DSCFM) BEGH 8937 . 4 8857
g.' ISOKINETIC VARIATION (%) 10006 - 97,2 w 99,9 -

PﬁRTICLE FONFFNTRHT]UN

ACTUAL +vvrsvrs (GR/ACE) SONAT 0049 0045
DRY STANDARD ... (BR/DSCF) 0053 L0053  ,0048
. PARTICLE MASS FLOW (LB/HR) L Y

s
-

‘% DRY CnTCH‘UNLY" . ., : - - .
%% CALCULATED ON THE BASIS DF VELOCITY PRESSURES:
DURING THIS PARTICULATE DETERMINATION. R
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o

3.2.10 TEST NO. 10

JOR: U.S.
INTERFOI.L

8.49 CONVEYOR

STEEL

REFORT N,

TRANGFER 5

MINNTAC

0~694

ACK

DﬁTE OF RUN

TIME RUN START/END(HRS?
FITOT TUBE COEFFICIENY

TOTAL MOISTURE IN
GAS SAMFILE (GRAMS)

TOTAL PARTICULATE MATER-

JAL COLLECTED{(GRAMS) %
VOLUME THROUGH GAS METER

METER CONDITION (CF)
STANDARD CONDITION (SCF)

TOTAL SAMPLING TIME (MIN)

NOZZLE DIAMETER (IN)

AVERAGE STACK GAS TEMPERATURE

DURING DETERMINATION (LFG~-F)
VOLUMETRIC FLOWXX

ﬂCTUﬁL LR K BN B B I A )
LRY STANDARD

(ACFM)
(DSCFM)

L 2R I

'“.ISUhINETIC VARIATION (% %)

”dfFﬁRTICLE CDNCENTRﬁTION

(GR/ACF)
(GRATNSCF )

ﬁCTUﬁL LI R I A S
DRY STANDARD

LI

FARTICLE MASS FLOW (LE/HR)

KUN L
Q1710780

QANSIOER

O T

21,0

01132

48,99
G91.18

A0, 0

« 307

70,

13441

Jé4??_

'100 1 -

SO03F7D

vgnuﬁxne THIS FARTICULATE nETERMINﬁTiON.

RESULTS OF FARTICLE CONCENTRATION TFETERMINATLON

RUN 2

01/10/80

1OX2/1140

NZEY)

2240

Ed

L0107

49,00
51,18

60.0

307

704

15447

14425

L0030
SO0

ESS Ej

$00,3 %

== PMETHOD

3(RE)

RUN 3
01/10/80

LiaS/710a8

» P40
21,0

+ 0087 _ R

49,43
S51.37

60.0

+ 307

. 15560
14526




3.3 Results of Opacity Observations
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3. 3.

1

TEST NO. 1

SOURCE:

JOU .

U.S. Steel Minntac

T RPOLL #1.PORT NO. 0-694

RESULTS OF OPACITY OBSERVATICHY - LA METHOD 9

No. 6.39 Conveyor Transfer Stack

PLRCENT OPACITY

O HCAL Tty

HITVATIVE FREQUENCY ¢3)

0 0 100
LA 0
10 L0448 0
15 .07006 0
20 L0909 0
25 249 0
30 L1549 0
35 1871 0
10 S I3 0]
15 IO, 0
=0 L3O 0
H NI 0
) LA 0
0 S0 0
74 Lh2ea 0
75 L0021 0
80 LHO 0
£9 .82 a0 0
) b, 0
S5 F.30) 0
100 0
e r——d
0 0 T1HF AVERAGE
OBSERVER: J. Stock
CERTIFICATION DATL:  11-6-79
DATC OF OBSERVATIGH: 1-8-80

THIL OF OBLERVATION:

1155=-1255

38
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JOi: 1), 5, Stee|l Minntac
INTLRIOLL RLEORT NO. 0-694

3.3.2 TEST NO. 2 SOURCE: HNo. 6.40 Secondary Bins Stack

)
\]

RESULTS OF OPACITY OUSLRVATIONS - LPA MLTHOD 9

PERCENT OPACITY | orTical pineniy | pearive FREQUENCY (9)

0 " 100
5 0223 0
10 0458 0
15 0706 0
2 .0969 0
A 1249 0
30 1549 0
35 1871 0
40 22 0
as 5oty 0
) T 0
55 SINE 0
00 O 0
0" L6850 0
70 L5229 0
75 607 0
30 .6990 0
85 L8770 0
90 ). 000 0
95 I.30] 0
100 0

0 0 , FIAL AVERAGE

OBSERVER: J. Stock
CERTIFICATION DATL:  11-6-79
DATE OF OBSERVATION: 1-8-80
TIME OF OBSERVATION:  1155-1255

39 S~0082RR




JO: U.S. Steel Minntac
INTI RPOLL REFORT NO, 0-694

3,33 TEST NO. 3 SQURCE: No. 6.34 Conveyor Transfer Stack

RESULTS OF OPACITY OUBSERVATIONT - LA METHOD 9

PERCENT OPACITY | OPTICAL 00t 117 | RELATIVE FREQUENCY (3)
0 0 100
5 L0205 0
10 .0458 0
15 L0706 0

20 L0969 0
25 L1249 0
30 1549 0
35 .1871 0
40 L2200 0
45 L2596 0
50 00 0
55 RS T 0
00 LA0749 0
65 LA5%) 0
70 L2 0
75 L6000 0
80 L6990 0
85 L8230 0
90 1.000 0
95 1.301 0
100 0
0 0 _ [IME AVERAGE

OBSERVER: E. Trowbridge
CERTITICATION DATL: 11-6-79
CATE OF OBSERVATION: 1-8-80
TIML OF OBSCRVATION:  0830-0930

40 G108 R




3.3.4 TEST NU. 4

JOB: U.S. Steel Minntac
INTLRIPOLL REPORT NO. 0-694

SOURCE: No. 6.44 Tertiary Crusher Stack

RESULTS OF OPACITY OPSERVATIONS ~ EPA MLTHOD 9

PLRCONT OFACITY | OFTICAL DUy | REFATIVE TRIOQUENCY (2)
0 8] 100
5 L0274 0
10 .0458 0
15 L0706 0
20 L0969 0
24 1249 0
30 . 1549 0
35 L1871 0
10 2210 0
4h LS00 0
50 L2010 0
59 VIR 0
) AL 0
th LAY 0
70 L5229 0
7% NN 0
80 L6990 0
85 8250 0
90 I.000 0
05 I.3C| 0
100 0
sy
0 0 TINE AVERAGE

OB-SERVER:

E. Trowbridge

CERTIICATION DATE:  11-6-79
CATL 3t JOBSERVATION:  1-8-80
TIME OF QBSERVATION:  1300-1400

=004 50



3.3.5

NIE

U.S. Steel Minnta

C

1TERPOLL REPORT NO. 0-694

TEST NO. 5

RESULTS OF CRACITY ORBSLRVATICHN

= LPA ETI0D 9

SOURCE: No. 6.41 Zonveyor Transfer Stack

PURCENT OPACITY | OPTICAL V' 1Y PEEATIVE TREQUFHCY (3)
0 0 100
5 L0225 0
10 L0454 0
15 0700 0
20 L0960 0
25 L1249 0
30 1549 0
35 1871 0
| 40 L2 0
B LZO 0
50) L300 0
09 ST 0
00 L30T 0
OhH LAhhy 0
70 L5270 0
75 L6021 0
80 L6990 0
o RRE 0 ‘
a0 1.000 0 ‘
95 .30 0
100 0
——re—
0 0 FIME AVERAGE
OBSERVER:  J. Stock
CERTI' ICATION DATI :  11-6-79
DATE Oi OBSERVATION: 1-9-80
TIME Oi OBSERVATICN:  0900- 1002
42 =GO 5RR



JOus:

U.S5. Steel Minntac

INTCRIOLL REPORT NO, 0-694

3.3.6 TEST NO. 6 SOURCE: No. 6.56 Con

RESULTS OF OPACITY OBSERVAT IO -

veyor Transfer Stack

FPA METHOD 9

PEUANTEVE TREOUTHe ()

100

SERCENT OPACITY | OPTICAL vt iy
0 0
5 0225
10 .0458
15 L0706
20 L0909
25 L1249
30 . 1549
35 . 1871
40 L2219
45 L2ha
50 L3010
5b LN
00 R AN
09 T
70 Lot
75 OO
80 L6900
85 O
2y I.ooen
95 1.3
100
0 0

JOOOOOODOOOOOOOOOOOO

I IME AVERAGE

OBSERVER: E. Trowbridge
CERTIFICATION DA1[: 11-6-79
DATE OF OBSERVATION: 1-9~-80
TIMC OF OBSERVATION:  1400-1500

43
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...
JOM: .5, Steel Minntac

INITLRI'OLL REPORT NO. 0-694

3.3.7 TEST NO. 7 SOURCE: No. 6.43 Tertiary Storaas Bin Stack

RESULTS OF OPACITY OBSERVATIONG - LPPA METHOD 9

PLRCONT OPACITY | OPTICAL Dt 1Y | RECATIVE TREOURHCT ()
0 0 100
5 L0227 0
10 .0458 0
15 L0706 0
2 L0969 0
25 L1249 0
30 1549 0
35 871 0
40 L0 0
45 L2596 0
50 RIIE | 0
55 REE 0

60 - RSN 0
65 L4510 0
70 L5229 0
75 L6021 0
80 6990 0
85 L8230 0
90 1,00 0
95 1,301 0
100 0
0 0 PEE AVE LAt

OBSERVER: €, Trowbridje
CERTITICATION DATL.:  11-6-79
DATL OI' OBSERVATION:  1-9-80
TIML OF OBSERVATION:  1250-1350

44 5-C0B3RR
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3.3.8 TEST NO. 8

JOt LG,

€

Treal Minntac

IHTLRIMOLL REPORT NO. 0-694

SOURCE: No. 8.43 Grate Feed End Stack

RESULTS OF QPACITY OBSERVATIONS - EPA METHOD 9

PERCENT OPACITY | OPTICAL 1 2a1TY | RELATIVE FREQUENCY (%)
0 0 100
5 L0223 0
10 .0458 0
15 L0706 0
20 L0906 0
25 L1249 0
30 L1549 0
35 NE| 0
40 L2200 0
45 AINITE 0
50 AT 0
55 REATHE! 0
60 L3079 0
) L45h0 0
70 L5229 0
75 .602) 0
80 L6990 0
85 .8239 0
90 1,000 0
95 1.301 0
__1oo 0
= e
0 0 TUME AYERAGE

OBSERVER:

. Stock

CERTIFICATION DATE:  11-6-79
DATL OF OBSERVATION:  1-9-80
TIML OF OUSERVATION:  1600-1700

45
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3.3.9

TEST 1O, 9

Joig: U

-

e

steel Minntac

INTLRTOLL REFORT NO. 0-694

SOQURCE:  No. 8.47 Conveyor Transfer Stack

RESULTS OF OPACITY OBSERVATION: - A METHCD 9

PERCENT OPACITY | OPTICAL DENTITY | REVATIVE FREQUENCY (%)
0 0 100
5 L0223 0
10 L0458 0
15 .0706 0
20 .0969 0
25 . 1249 0
30 L1549 0
35 1871 0
10 A 0
45 TR 0
=0 RO 0
55 REEITNE 0
0 LR 0
04 R 0
70 L5250 0
75 L6071 0
80 L6990 0
85 L8239 0
90 1.000 0
95 1.30) 0
100 0
T T = e
0 0 THHML AVERAGE
OBSLRVER: J. Stock
CERTITICATION DATL: 11-12-79

DATE Of OBSERVATION: 1-10-80
TEIL OF OBSERVATION: 0900-1000

46
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JOR: U.S. Steel Minntac
INTURPOLL REPORT NO. 0-694

3.3.10  TLST NO. 10 SOURCE: HMo. #.49 Convayor Transfer Lrack

RESULTS OF QPACITY OBRSERVATIONT ~ 1A METHOD 9

PLRCENT ORACITY

OPTICAL DETEN LY

RELATIVE FREQUENCY ()

0 0

5 .0223
10 .0458
15 .0706
20 L0969
25 . 1249
30 . 1549
35 .1871
40 L2219
45 L2390
50 L3010
55 L3108
00 REU O
05 .A5%9
70 L5229
79 L60]
80 L6920
85 .82359
90 ).000
95 1.301

======l00 _ 1
0 0

i

100

o O O O O O C O O O O o

o o o O O O o O

TIME AVERAGE

OBSERVER: E. Trowbridge
CERTIFICATION DATE: 11-6-79
DATC OF OBSERVATION: 1-10-80
TIME OF OBSERVATION: 0900-1000

47
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GTEEL MINNTAC ~ "7

 REﬁQHT4wQ

639 CONVEYOR TRANSFER STACK

'RESULTS OF FLOW DETERMINATION =~ METHO

TIME AND DATE

AROMETRIC PRESSURE (UNCOMFENSATED i,




$UGS. STEEL MINN

INTERPDLL*REPOHT'ND 0=49

TEST NO. 1 439 LnNurYUR-TRﬁN;FEh STACK

FOINT VELOCITY AND- TEMPERATURE

AFFENDIX A ==

T/SEf‘}
#*Jﬁﬁ**




BTEEL MINNTAC

JOR: UL,

INTERFOLL REPORT NO 0-694 -

TINE AND DAt

| HRSy 01/08/80.
BAROMETRIC FRESSURE. (UNCOMPENSATED. IN.HG,).
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. JOE: US.S,
INTERPOLL

HETHOD 2

TIME AND' DATE

BARDMETRIC. PRESSURE" (UNCOMFENSATED 1




MINNTAC =

INTERFOLL REFORT

8,34 CONVEYOR:







. Jtm._f U.S.

NTEF\F DLL




U JOBE UGS,

- - INTERPOLL .
- TEST.

NO, © 5% 4,41 CONVEYOR TRMASFE

TIME ANDI DATE. 900 HRSy

' PAROMETRIC PRESSURE - (UNCOMPENSATET TN, HG.Y"




PGlNT UELOPITY ﬁND'TEMPEﬁﬁTUHE A




REFORT NO. 0-694

TEST NO. & = 6.56 CONVEYDR TRANSFER. STACK

. TIME AND DATE

. BAROMETRIC FRES




JOR! U.S. STEEL.MINNTAC




o .
1.0

TEST NO. 7 6.43 TERTIARY STORAGE BIN STAQK;j7

>

HESULTS ﬁF FLOW DETERMINAYION -~ - MU RRR

TIME AND UATE | | B

BARDMETRID FREJBSURE JUNTOMSESEATRE e P RIS

FITOT TURE COEFFICIENT | e Lavn

)

NUMBER OF SAMFLING FORTS
TOTAL NUMBER OF POINTS SAMPLED © iz
NUCT OR STACK DIAMETER (IN.) o 44,000
CROSS SECTIONAL AREA (SR.FT) o 10.u6

NIRECTION OF FiOW : o . UERTICALYUF

STATIC FRESSURE (INLWC.Y . o Ce L ER

AVERAGE GRS TEMPERATLRS (DEB-F) S A
CARSOLUTE GAS PRESSURE (1M thioy . TELG7

‘ HUERHGE'MUISTURE PONTENT (WU ' ‘ _ LY

AVERAGE 1 INEAR vHLU?lTY‘iFTEHﬁ“3 _ B 40,1

(STﬁHﬂﬁﬁﬁ_ﬂEﬁIﬁT{ﬁﬁu L LTEZIG . fﬂsi

VOLLUMETRIS LT

ADTUAL (AHIFHD
ORY STaR D

S T T
s R, !

MASS FLOW GF Ba% — WET (1w M . SSVEN VS

- A-13
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TEST NO. 7  6.43 TERTIARY STORAGE BIN STACK

THETHRE OATH

APFENDIX & —- FOINT UFLOS D iy o

FORTZ/EQOINT GAS TEMPFERATURE - LIHE%H\UE?ﬁﬁiT?

b}
.2

T

HOK SR KRR AR ok kb

R . i
¥ . (FT
SARUEY) AR i
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as
Y

A/
as
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40
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TIME AND DATE

JOBE Uaﬂq_ﬁfEEH"MIHdTﬁﬂ

TNTERFOLL RERORET W0 e it

TEST NO. 8 8143 GRATE-FEED END STACK

RESULTS OF FLOW DETERMINATION - P THOD

1£§ﬂ bRy ﬂlfﬁﬁf%ﬁ
BAROMETRIC FRESSURE (UNQQﬁPENﬁﬁTEP INcﬂﬁﬁ) | 28.40

PITOT TUBE COEFFICIENT o - .ena

NUMBER OF SANMFLING FORTS . e

TOTAL NUMEER OF FOINTS SAMPLEG - | 12

DUCT OR STACK DIAMETER (1N, » 2000

CROSS SECTIONAL AREA (SD.FT? _ N

GIRECTION OF FLOW ' L YERTTRAL

STATID FRESBUAE TN bW o LR

AVERAGE Gas TEMPERATURE (OEG- : ‘i" ' r.

ABSOLLUTE GAS FRESSURE (M HE o PR, A7

AVERAGE MOTSTURE CONTENT (W /yy - - I,

COAVERAGE LINEAR UVELOCITY (FT-oe) . . gah

(STAMIARD NEULATION: FT70E0)

VOLUMETRIC FILOW

ACTUAL (ATEM) | | o . EX L
DIRY STANDARD ¢STCFM) | | 2144

MASS FLOW DF BAS ~ WET (LEAHED o 880



JUOFED LR, STEEL MM AL

R nd et T B e SN
TMTERFD L RERORT A e i R

TEST ND. 8  38.43 GRATE-FEED END STACK

ﬁF‘F'.ENIJ X A - = POANT WML D il TR THRE L& 1

C PORT/FOINT, - BA3 TEMPERATURE L LTHERR YELDOITY
- ' COEG-FY N TET/RED
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‘gHESULTS OF FLOW HETHHﬁINﬁTIHN‘

JOED 0S5 STEEL
TNTERPOLL RERST

TEST ND. @@L AT DONEET O TR

TIME AMD LATE

- BARDMETRID FRESSURE i“N(UMP-NHMWi‘

FITOT TUBE COEFFICTENT

NUMEER OF SAMPLING FORTS

TOTAL NUMBER (OF POINTS SAMPLED
IUCT DR STACK TIAMETER (I,
CROSS SECTIONAL AREA (80, FT)

DIRECTION 0OF FLOW

STATIC FPREBSURE AN, W

AVERAGE 845 THEMPERATURE Cupni-F)

AESOLUTE. 855 FRESSURE TN MG,

BVERAGE MDIPYUFN COMTENT (4540

LINEAR

ﬁUEHﬁGH

UELDOTTY (T oEED

f“nﬂﬂ‘ﬁ““ CEM AT, o EET

UDLUMETHIﬁ RO

AoTUAL  CAdFME
TRY STANDARD (SDOFMD

MASS FLOW OF GA3 ~ WET CLEAHRD
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TEST ND. ¥ - §.47 DONWET Vhapay
T .
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-l e W G - . - W Gl eR - R e R W,

e LS. STEEL HTNUTAC
INTERFOLL REFORT M, 0=5%93"

TEST MO, 10 8,49 EﬂNUEYﬁﬁxfﬁﬁHHFEH_5Tﬁﬁkﬂ?

RESULTS OF FLOW DETERMINATIUN - METHHMT?-

CTIME AND DATE . . WA HREe 21710780

RAROMETEIE FRESSURE (UNMCDMFEMENT ST T80, 28 &0
PITOT TURE COEFFICIENT o et

NUMBER OF SAMFLING FORTS

TOTAL NUMEER OF FOINTS $eMPIED | S <3

DUCT ORF STACK DIAMETER (IN.) 40,000
CROSS SECTIONAL AREA (S0.FT) o 2,73

DIRECTION OF FLOW R R CERTIRAL » L

STATIC PRESSURE (IM, WY o TS i1

AVERAGE GAS TEMPERATURE hii-f i - | PO,
ABSOLUTE GAS FRESSURE (3 Ha N ' L B
AVERAGE. MOTSTURE CONTENT (U/U) ' SR

AVERAGE LINEAR VELOUITY C(FTA8FDY L i T

(ETANMDART ﬂEUIﬁTIGHv FT,3Eﬁ} - _ ' 270

LS KN

NASS FLOW OF GAG - WET -(LB/HEY t o amEE

A-19
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APPENDIX B
LOCATION OF TEST PORTS
AND TRAVERSE POINTS




f- .

?- r- A -
-

i RS

o : . B30 ) Owpm.
. BN amiainttany o i
D __
- 4 A
-+ o
’u S ‘ o
o 6 Ve 7iv0 SamsiE Posrs @ 90°
i CJ | } ‘ .
. | n, _ ‘
. AOO}: . i v . 1. o .
Step III O
Fine Crusher J Lo
Secondary Crushers ' %:
-1

14,0° 73 'F?_»’A/j

- ELEVATION VIEW

- Emission source number - 6.39.

-~ Emission source flow sheet no. -078-03-1Gl.
- Stack diamcter -:3.0", ‘

~ Stack design gas velocity - 6] FPS.
‘Stack design gas volume - 26,000 CFM.

-~ Stack desipgn gas tompor.:tmof - 50 to: 70°F.
- Pollutaut - taconite dust.

- Stack loadiag - 0.009 GR/Cubic fovt.

- Traverse Points - 12

WO DO N OV BN RO R
I

Step TIT Fine Crusher
Miunesota Ore Operations .
Minntac, Mt. Iron, Minn.

B-1

LEvisEL $-d-77




JOB ‘U.S. STEEL HINNTﬂC
"INTERPOLL REPORT NO. O- 594
" APPENDIX B T

LOCATION OF TRAVERSE POINTS
© TEST NO. 1 o I
~ LOCATION - 6.39 CONVEYOR TRANSFER STACK

o O e R U Gk B SR W Ol

DIAMETER (IN.)  36.0
NUMBER OF PORTS 2

- NUMBER OF POINTS
 TRAVERSED - a2

[ | ‘A TR W



OCRNOL S WN =
I .

’
> Drdml s
T .
. I
' h)
9
A
) : ‘ ‘ :
I < Two Samacalowys @ 90°
hY \ - .
~
l
N
Step 111 L‘)
Fine Crusher _ ' &
‘Secondary Bins _ ‘ | b ,
I
1. Y

/
64:0 75 F;?//
ELEVATION VIEW

Emission source unumber - 6.40.

Emission source flow sheet no. - 078-03-6G1.
Stack diameter - 2.0°. S
Stack design gas velocity - 58 FPS.

- Stack design gas volume - 11,000 CFM.
-Stack design gas temperature - 30 to. 70 F.

Pollutant ~ taconite dust.

Stack leading - 0.005 GR/Cubic Ft
Traverse Points - 8

Step II1 Fine Crusher
Minnesota Ore- Oporatiouq .
Minntac, Mt. Iron, Minn.

B-3

.fQFMGEWfS;8'7?




JOB: U.S. STEEL H[NNTﬂC
~ INTERPOLL REPORT NO O~ 694
~ FPPENDIX B

-LOCHTION-DF TRAVERSE POINTS

TEST NO. 2 - L
LOCATION -  6.40 SECONDARY BIN STACK

. o . ’

DIAMETER (IN.)  24.0

NUMBER OF PORTS 2
 NUMBER OF POINTS
 TRAVERSED & 12




Sen ST K

. o ‘ - __,;'b”_ -,0/:0/71
‘ o :
v : “
. gl ) S
. ) 1 .
: o T SAPIPLE
‘ F Pouwrs @ 90° .
A .
o N
___.__&_J 1 : ‘1250}73
L4} . - . .
e D
N
‘.I
_ |

Step 111 Fine Crusher
~ Conveyor Transfer 008 to 009

/2D.0 70 FAN

Elcﬁatibn View

1.. _Emission Source Number - 6.34 _
2, " "o Flow Sheet Number - 078-03-7G1

3, Stack Diameter - 2.5' -
4, " Desipn Gas Velocity - 54 FPS
5 " A "  volume - 16,000 CFM
6. " " " fTemperature — 50 to 70°F

v 7. _Pnllutant - Taconite Dust
, 8., ' Stack Loading - 0,009 GR/Cubic Ft
S 9. Traverse Points - 24

Step III: Fine Crusher
Minnesota Ore Operations
Minntac, Mt. Iron, {innesota

B-5

Reyised 5 -8 77




| J0B: US.S. STEEL HINNTQC R
'INTERPOLL REPORT NO.- 0 694
_ APPENDIX B |

_LOCHTIONJOF THHVERSE-POINTS; |

~ TEST ND. 3

LOCATION -  6.34 CONVEYOR TRANSFER STACK

DIAMETER (IN.) 28.0

NUMBER OF PORTS 2
NUMBER OF POINTS

- THHVERSED R V.

B-6




T 3
W
T B

LB

‘Step 11T - ||
Fine Crusher. 1 }\‘ . _
Tertiary Crushers B oo . ) o _
d _d o Tivo Sampie PonTS @ 90°
B RN L .
_ AR
1 I L) Roor
14.6°76 Fan
ELEVATION VIEW
& .

1 - Emission source number - 6.44.
2 —~ Emission source flow sheet no. - 078-03-8Gl.
3 - Stack diameter - 3.0'. :
4 - Stack design gas veleocity - 54 FPS.
.5 ~ Stack design gas volume - 23,000 CFM.
6 - Stack design pas temperature ~ 50 to '70°F.
7 - Pollutant -~ taconite dast. L
8 - stack loading - 0.007 GR/Cubic feet.

9 - Traverse Points ~ 28

-Step III Fine Crusher-

‘Minnesota Ore Operations
Minntac, Mt. Iron, Minu.

B-7
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- Joo: U S STEEL HINNTFIC
- INTERPOLL HEPDRT NO. 0 894
APPENDIX B S
" LOCATION OF TRAVERSE POINTS
TEST NO. 4 S _
LOCATION - 6.44 TERTIARY CRUSHER STACK

DIAMETER (IN.) 36.0
NUMBER OF PORTS 2

~ NUMBER OF POINTS |
~ TRAVERSED L, 12

A - - - - B - R g . N




o | z-.§'-'¢o.m/.

B | Coor

52,07

Step 111 _

Fine Crusher o A

Coaveyor Transfer
003 to 003

' a : b ) -~ Towo Sampre Powis @ 70°

/sp’
6.0’

Roor

za.o 7‘ 54!4/ !
FI FVA'I‘ION VIEW .

- Emibsion source number - 6 41.
- Emission source flow sheet no. ~ 078—03 22G1.
- Stack diameters -~ 2.5'.
= Stack design gas velocity = 54 FPq
- Stack design gas volume - 16,000 CFM. -
~ Stack design gas temperature — 50 to, 70°F.
' '~ Pollutant ~ taconite dust.
‘ _ - Stack loading - 0.012 GR/Cubic feet.
l : ' T 9 —~ Traverse Points - 24 ‘ .

O N DLW N
1

_ Minnesota Ore Operations
BE-9 Minntac, Me. Iron, Minn,

l 1 . . - Step 1II. Fine Crusher

ﬁ.s'w.s&'& 5= -'9—-7?




. JoB: U.S. nlnntnﬁ 3
" INTERPOLL REPORT NO. 0-694
APPENDIX B S
 LOCATION OF TRAVERSE POINTS
 TESTNO. 5 - -
~ LOCATION -  6.41 CONVEYOR TRNASFER STACK

 DIAMETER (IN.)  29.0

~ NUMBER OF PORTS 2
NUMBER OF POINTS
TRAVERSED 12

"B~10



]
3

ERR

I I AN I A N BN B B B B BN TR B N BN B B =

Y
)
S N
B I |
> ' V. <— Zwr Somoce owrs @ 90°
< ‘ ] _
"
|
Step TII
~ . Fine Crusher
Conveyor Traunsfer

005 to 006 N

- S
2/.07

ELEVATION VIEW

- Emission source number - 6.56.

- Emission source flow sheet no. - 078-03-23Gl.
- Stack diameter - 2.34° ‘

- Stack design gas velocity -~ 62 FPS.

Stack design gas volume - 16,000 CFM..

= Stack design gas temperature - 50 to 70°F.

= Pollutant -~ taconite dust.

- Stack Joading - 0.01 Gr/Cuhic Ft

- Traverse Pofuts - 12 : '

: .

Scop.IIIfFineerushor
- Minnesota Ore Operatious
Minntac, Mt. Iron, Minn

Peyised S-8~79



: '_ JOB U S. -STEEL HINNTHC ‘
INTEBF’DLL HEPDRT NO 0- 894 |
APPENDIX B IR

LOCATION OF TRAVERSE POINTS
TEST NO. 6 - N
LOCATION -  6.56 CONVEYOR TRANSFER STACK

DIAMETER (IN.)  26.0
NUMBER OF PORTS 2

~ NUMBER OF POINTS -

~ TRAVERSED 12

- B-12

N .



Fine Crusher
Tertiary Bius

5.0

I r_‘_g'—&a- A,

: | . oo - 'Jh . ."..

i l ) ‘l o

. E N ‘\

S 19

o \.\ V__ ..(_._'.-‘:rhloj/)ﬁ’/ﬂl.g_)%M:ﬁ'@' ?00
l._. - . '\&'J ) . ‘. . . -. . -

1 o )

S _ Step 111 ] \

45-0'75f¥~“-

+

FLEVATION VIEW

— Emission source. unmbor - 6.43,

~ Emission source flow sheet no. - 078-03 20C1.
- Stack diameter ~ 3.8°%. ‘

-= Stack desigu gas velocity - 54 PPQ

Stack design gas volume - 37,000 CFM.

~ Stack design gas temperature - 50 to 70°F.
- Pollutant - taconite dust,

- Stack loading - 0.005 ('R/(uh.it Ft

- Trnvcrqe Points - 12

OB NAW WA - o
l ' _.‘.

Step IIT Fine Crusher
Minnesota Ore Opvrnrlouq
Minntac, Mt. Iron, Miun.
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Jog: U.S. STE‘EL..E' MINNTARC
INTERPOLL REPORT NO. 0-634
 APPENDIX B |
" LOCATION OF TRAVERSE POINTS
 TESTNO. 7
© LOCATION -  TERTIARY STORAGE BIN STACK -

DIAMETER (IN.)  44.0
NUMBER OF PORTS 2

~ _ NUMBER OF POINTS
- TRAVERSED A

i
LIS
1
I
ll‘
|
1 3
1
I[



BN
iR
L . \B . . . 4.
3

\ N T Samree Ponrs @ 90°
/ . : o : i . .

 Roor

‘Step III
“Agglomerator
Grate Feed -

23,5/

-

3.

‘k&iﬁ =

670’ To Fan
. ELEVATION VIEW

4

- Emission source numher — 8.43. .

- Emission source flow sheet no. 298~06-4.
Stack diameter - 2.5°'. :
8tack design gas velocity - 51 FPS.

Stack design gas volume - 15,000 CFM.
Stack design gas temperature - 70 to 90°F.
Pollutant - taconite dust, ‘
Stack loading - 0.10 GR/Cubic- Feot. ‘
- Traverse points - 12. :

VONOUSWN =
]

Step III Agglomerator
| : ‘ - Miancsota Ore Operations .
5 . 5 ' . Miantac, Mt. Irom, Minn.

R

- B-15
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o J0B: U.S. STEEL MINNTHC | o

. INTERPOLL REPORT NO. 0-694 R

. APPENDIX B o

~ LOCATION OF TRAVERSE POINTS
TEST NO. 8 B
LOCATION -  GRATE-FEED END STACK

© DIAMETER (IN.)  29.0
NUMBER OF PORTS 2

NUMBER OF POINTS -
TRAVERSED 12

© B-16
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' - . e Two SameLE Porvrs @ 90
S N I A "
Y ' : | t
' | RoosF [
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N ‘ Step TII -
' Agglomerator . | 1 \
o = I . - Q|
A Conveyor Transfer WE
' ] Nj
n. !
o R
i

/7 R
42.0 75 Fans
T " ELEVATION VIEW

- Emigsion source number - 8.47. -
- Emission source flow sheet no. - 298-06-6.
= Stack diameter - 4.0'. . -
= Stack design gas velocity - 60 FPS. ‘
Stack design gas volume - 46,600 ACFM.

- Stack design gas temperature - 90 to 130°F.
= Pollutant - rtaconite dust. ' 3 -
~ Stack loading - 0.096 GR/Cublic Ft.

- Traverse points - 20.

OO NOVNSWN -
[

‘:Stop 111 Aggloherator-
‘Minnesota Ore Operations
. Minntac, Mt. Iron, Minn.

wad
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~J08: U.S. STEEL MINNTAC .
INTERPOLL REPORT NO. 0-894 .
~ePPENDIXB
~ LOCATION OF TRAVERSE POINTS
- TEST NO. 9 | ‘ ,
 LOCATION -  8.47 CONVEYOR TRANSFER STACK

 DIAMETER (IN.} 40.0
" NUMBER OF PORTS 3y
~ NUMBER OF POINTS . |
~ TRAVERSED - 12




_ . ,p%22;ﬁ“£h&ﬁq'
. . o o _ ‘ ~
’ U
N
4

]

e Tnt0 StmpLE Ponrrs (@

Lowr _ " o

Step III
Agglomerator
 Conv¢yo:3Trausfc:

Sz.0°

’

ELEVATION VIEW.

- Emission source number - 8.49, '
- Emissiou source flow sheet no. — 298-06-7.
= Stack diancter - 3.5',

- Stack design gas velocity - 42 FPS.

"Stack design gas volume - 24,500 CFM.

— Stack design gas temperature - 70 to 90°F,
= Pollutant - taconite dust.

= Stack . loading - 0.098 GR/Cubic Ft.

- Traverse Points - 12

W BN LD WA
]

Sch 111 Agblomcrator
‘Minnesota Ore- Operations.
Miuncac, M. Iron, Minn,
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JUE LIS STEEL HINNTHC
' [NTERF’DLL REPORT . NO 0 894
F]PPENDIX B DA
*'7LOCHT10N OF TRAVERSE POINTS
~ TESTNO. 100 )
~ LOCATION -  8.49 CONVEYOR TRANSFER STACK

 DIAMETER (IN.) 40,0

~ NUMBER OF PORTS 2
 NUMBER OF POINTS =
'TRAVERSED 12

B-20




- APPENDIX C
FIELD-DATA SHEETS
SOURCE NO. 6.39 - TEST 1
CONVEYOR TRANSFER STACK




‘Job CISSc.
Source _&.37 (,OMWO" /"“"'5!"’ Date //87(50

"/’Z'.m Téc

. Preliminary Data -~ Method 2

— iInterpoll Inc.

Test No. [

Run No.

Stack dimensions:
‘Dry bulb
© Rel. hum.

. ‘:.‘B.i'rometric pressure(P, )

| ‘Stahc pressure{P ). o/

I*Operators_».z;&ww
Cp _&E’

Pitot No.

]

30,

% wu bulb . _

% Bovo- ’

%,

2900

in. Hg -

in. WG

Port

in, Hg |

‘Schematic of Stack
© . Cross Sechon ‘

Length _7

Q, Y cauf'/lrg Sx.h.bg)

Tr_averse
. Paint
No.

Dlstance

from
Stack wall

Distance
" from
End of Port

Ve.locnty Head
 (in. WC)

"Tem perature

/.88

!/ .
’z

1./

(F)_‘

.2k

2 ‘g

/410

006

17 %7

7,20

75 .39

322y

1.0

30.9Y

372y

[e20

4/ 77

/130

34,47

/20~

/IZ-D

/10

128

- j_/,z_(?'

ALle

avg.
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Sample Log Sheet

- Jobﬂsc | 'M)nniéi -

Unit and Sampling Location £+ ©. 39 (Canveyor 7;04':!;-' Stackl
Da‘. I"'X-,', _ Tost I Run .. ‘ ) ‘ ) ‘ .

LI

‘S_a.mplo_ "r,rain':_Leak-_cheicl:t_‘:‘: 0.02 cfm at 15. in. Hg--.: (vac.) ﬁ

-

| Particulate Sample ' : _ . Weights e
. Type and Number || - Fina} .. Tare | Difference

iz i [Fwr® (058

Pw

ol (M) 777777 77 7777 TR 7777 777 7 77277

-Imb_ing‘qr D Condenser O

. Weights . _
~ . Final . Tare ¥ . . Difference

'Zm_umﬁ- e R ‘
Sihe X | 1319 | _jaie C2

| | impinger Number

[Tt o) YA A/ s i I

Orsat {] Carbon Dioxide : 'Oxygen o ! 'Carb%Mong}:_ide A

LA IR A L A L

Average

. form S:-0046
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: Sample-Log S-h‘eet‘ )

‘ ~ dJob. US;C ﬁfﬂ‘f?- ,‘%c

Unit and S mpiing Locatnon (70"”/5%"” ; HU"’7ZFA- 5+ACZ£

Date 4/'3/ FO . Test _/ Run. ‘ 2

Sam_ple Train: Leak check:<0.02 cfm at -15 in. Hg'. (vac.)‘:é;'lz/'

| Particulate Sample _ . _ - Weights

Type and Number Final " Tare . T Difference .

:ﬁ/‘fe ~ -4"- lm

- [EW

Total () (727277777 7777 A7 7 77 77 77T 777

le

. - Impinger D Condenser Z/

‘Weights-
Final o Tare ‘ © Difference -

Impinger Number

_5/'"/1514"@6/'? |- 7z/5 ‘/.:22_4,; 3

el war 2777777700777 77777 sl

r

Carbon Dioxide " Oxygen : Carbon Monoxide -

- ..
Nlo

n

xDE

Average

- !- - .)-
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Sample Log ‘Sheet

. . /
Job C{§5C i ‘” 50"

o Unit and plmg Locahoné) .."q CJOUV{: [/0/‘ 7@:’05"1’38 Sfﬂfk
_ Date 7 Test '/-' : ‘ RJn o 3

Sample Ttain: Leak-check:co.oz cfm at 15 in, Hag. (vac.))E/_

| Particulate Sample - © Weights
Type and Number Final " Tare

.. 'Difference

) NF e o 1368
jrzamA

Total (M) D777777 77 77777377777 777 7777777 4]

impinger L[] Condenser /{ '

Impinger Number

Weights _
Final Tare - | Difference

11217 2 < A ,
S/ Jea T ] Hz3 2 S R
v

TP 77/ /A /A A LAY ;
Carbon Dioxide ' Ox‘ygen“_ _ _Car.b_onVN.lonox.i(.ie '

A | [}
IR IELIPN uin@m
R

" Average
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~ APPENDIX D
FIELD DATA SHEETS
SOURCE NO. 6.40 - TEST 2
SECONDARY BINS STACK




Freliminary Wais® = WELDVYS - -

- |ntarpoll Inc,—

Stack dimensions: ‘ 2-4 S

Dry butb______— °F Wet bulb
Rel. bumee . % B, _. . / _ % -
2900 .in, Hg

Barometric pressure(P,)

Static pressure(P.) .2/' in. WC

‘Sc'hq_mﬁtic of Stack

in. Hg - '
Opel'-ators_-_J—-‘- g- _Q_C.k' R = .D. %”/L? '
Pitot No. %éﬁcp ._'E'sj— Port Length._éi

“Cross Section .

‘ 3”6@«,0/1-;;; o

Traverse Distance

No. . Stack wall

) Distance
'Point from . from
End of Port

Velocity Head Temperature .
(in. WC) - (°F)

/.20 .

(a7 2o, _’;’:

2 | 2.50

>

7. /o

/.30

W

30

HM.L0 | =23

/. 3p

[-¢S

2%

[.30

130

/3£

[ 4o

.20

/.5@:

n§%tsv\b%*u

avg. .
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S.gﬁ;#le; ‘Log. S_he,et-

b ASSC  MINTAC

‘Unit and Sampling Location__. .iO._j_.S‘.-"E.Ef“'{“'TfV Fin

. Date .l ?"‘C_-?O . Test o - Run // :

o Sample Traih.: Leak_chec_k:co.oz'cfm at 15 in. Hg. {(vac) @

Particulate Sample i : ’ Weights

Type and Number Final ‘1 - Tare ) B bi.fference '
TEZ# 391 |

- -l

ol Mg) /27777777 Z7 7R 27 777 7777 77— @

- Impinger ] Condenser Qj\

Weights -
Final i * Tare . ‘ - . Difference

‘|ﬁ_'l‘éil’l98f Number

Tot W) /27777777070 77777 8 a]

-] o - B J‘ - | (- ’

- Orsat _ Carbon Dioxide . ~~ Oxygen | carbon Monoxide = I

ol~olala{w

.Average

D-2

- I- - F- ’ -ll -
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. Impinger O

Sample Log Sheet

sob LSSc M/NNT' AL

Unit and Sampling Location_

Date _/=F

é. 40#_591;:0&&@’

“ -Em_ Ak

D Test — =2 i Run =

Sample Train: Leak check:<0.02 cfm at 15 in. Hg. (vac) ,ZI/

Partlculate Sample
Type and Number

Weights .

Final

Tare

*biffefehce v

A7l |

Total_(Mp)

Condenser Cﬂ/

Vil Z////A 777777777777 7770

' lm‘in ef Number - _Weights - :
P_? | ! " Final- Tare Difference
Cororasc £ & o o
3 Sg'//’g"ﬁ GL() _/L:;S'_-? 4y S 1 7 —
ST PR /A A, A A A7 A e |

. Orsat.

Carbon Dioxide

Oxygen

Carbon Monoxide J

ANl

Average

- form S-0046
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s a__mp_le'.'_\ '__‘I_.o_g S;heét '

JobLASSCE - 27 e _

- Unit and Sampling Location . S¢%, W S . 17
o Date RO oot o S .

Sample Train: Leak i:_heck:co.'oz.cfm at 15 in, H’g._(vac.)‘@’

Particulate Sample . " Weights

Type and Number ' -Final " Tare - ' - Difference .

ey —— I 27 7 77777777 77777 T 7777,

- impinger [] Condenser @/

| T . Weights
Impinger Number . ‘

Final Tare | ' ' Difference

oz S, I o

1S ZanGe ¥V 200 o 2 57

o fofal _(M'v\;o)' 7//////////////7/////////////// — ._ i —

"Orsat .|| Carbon Dioxide = |  Oxygen .| carbon Monoxide -

e r——

wlulelulalw

- Average -
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APPENDIX E |

FIELD DATA SHEETS.
SOURCE NO. 6.34 - TEST 3
CONVEYOR TRANSFER STACK
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i

Job ll:f Jf et /H/sz’

Prellmmary Datl - Method 2

_— lnierpoll lnc -

>

K ‘. ii‘SourcMmM"?yDate‘ -

Test No.

-Stack diménsiohs:

 Dry bulb_
" Rel. hum,

“Stahc pressure(P ) =

--.-B-irdmet’ric pressure(Py) i ra
in. WC
'r‘l /‘Q“'AM

°F Wet bulb
%o Bwo

- 2-3'.'_: m

B 010. |

55 2

—

in. Hg'

in. Hg. .

L ap s

‘Schematic of Stack

-Operators

R4,

_Pitot No. /‘/ Cp

s

Port Length &

7{'4. f/f”4

Cross Section

“Traverse
Point
“No, .

. Disunce '

- from
Stack wall

Das! aAhce

from
End of Port

"8 N h&S
Velocity Head:
" (_In.VWVC)_

Temperaturs
(°r)

A/ 423 S . g0
ML L2V

8

486

1D

4./

R TR L A o EN R

avg.
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Sample Log -Sh‘eet‘ ‘

Job.” / //_g/ 4 /’///1/////4' < ‘
Unit and Sampling Location (/!A///z\ml //»-.%'w-e’,f.' 2 &3 /’/

Date /"?__L _ Test 3 _ ‘Run:_‘ __/

'I:. .

Samplo Train Leak check «0.02 ¢fm at 15 in. Hg. (val:) @/
/z‘-:z?‘ e

B

[ Particulate Sample | " Weights D _
- .| Type and Number Final . Tare S " Difference .

ot rg e 7727

e I

[

.

]

e

Ol )~ 0777777777 77777 77 777 77777777 778

e

_ :Impinger_ D Condenser- E/

Weights
Final ~ Tare _. Difference

LI

impihger Number -

) R Fob vernract

h

(AL 27 | 7o 75 Ve
el Ghwa) —|777727772777777 7077 777777777787

Orsat Carbon Dioxide Oxygen = . .c‘a‘i'b.on‘Mono‘lid'ef. ) q

aluyla|o|alw]m

‘Average

- . - R C . R _ - . . - .
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APPENDIX H
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® Minnesota Pollution Control Agency

This is.to certifyhihq?r
EDWARD TROWBRIDGE |
attended-and fquiZied-the féqﬁirémenté of the
VISIBLE EMISSION EVALUATION Re- CERTIFICATION Counss_
‘ of fered by

THE MinnESOTA PoLLuTion CoNTROL AGENCY
on

NOVEMBER 6, 1979

Durzng the course of the test an average deviation of Zess
than ?7.5% for a set of 25 white smoke and a set of 25 black.

smoke vas mazntazned and none. of the readznqs devzated by
20% or more. : L

_ By achzevtng the above accuracy, certzfzcatzon as a "Smcke

Reader"” is granted for.a period of siz months from the date
.of the test. I ‘ - :

/ JAMES L. KOLAR | | RICHARD'J. SABDBERG
Instructor. : ' Instructor

Pollution Control Speczalzst Pollution Control Speczatzst
MPCA, DAQ =~ -MPCA DAQ

1935 West County Road B2, Rosevllle Minnesoio 55113 ‘ o
Regionol Offices « Duluth /Brainerd / Fergus Falls / Mcrshall / Rochester/ Rosevi l S VY.
. - Equal Opporunity Employer a o
o M-21
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“

 Minnesota Pollution Control Agency

 'Th£B is to certify that;.
JEFF STOCK
attended and fquLZZed the requzrements of the
VISIBLE Emission EVALUATION RE-CERTIFICATION CouRSE :
- | _ offered by | | | -
THE MINNESOTA POLLUTION CONTROL AGENCY_

on

NovemsER 6, 1979

‘During‘the'course of the test an average deviation of less
than ?7.5% for a set of 25 white smoke and a set of 25 black.
smoke was ‘maintained and none of the readzngs -deviated by
20% or more. '

‘By achzevzng the above accuracy, certzfzcatzon as ‘a "Smokee
Reader" ie granted for a pertod of szx months from the date
of the teat. _ _

[ iaves 1. xotar ' RICHARD J.” sANDBERG.
- Instructor Ingtructor -
Pollution Control Speczalzst Pollution Control Speczalzst

MPCA DAQ _ MPCA, DAQ

1935 West County Rood B2, Rosevme Minnesota 55113 e
Reg ional Offices - Duluth /Brainerd / Fergus Falls / Marshall / Rochester / Roseville '-
Equal Opportunity Employer .
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R. E. KOSKI

P. 0. BOX 417
MT. IRON, MINNESOTA 55768

January 16, 1980 .

Inte_rpoil-,‘ Inc.
2982 N. Cleveland
. 8t. Paul, Minnesota 55113

: i | o ' » ‘ . Minnesota Ore Operations
- : » - .Step IXITI Stack Testing’
__ ' ] ‘ - | : PO 635-23870-73 '
: - Dear Sir: _ ) -

Attached to this transmittal is a schedule of emission-
_ source ‘specifications for your information in reportlng our ‘stack
_test data. Process rates were taken from metallurgical and operat—
. ing reoorts at the time of testing for each source.

As per conversation with Perry Lonnes on January 11
we will expect you to test the remaining ten sources on thls
contract during the week of January 28.

Yours very truly,

‘“’”féf1%$ ){fi:; S

R. E._Kosk1
RAC/nat

CC: C. W. Niemi
D. V. Erickson
J. R. Lamprecht
P. G. Haataja

N-1
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periods of time at the centroid of a number of equal -area regions in the duct.

- The sampling rate is adjusted at each site such Thaflan isdkineTiéﬁsamplingf

" Particulate Loadings and_EmissTon-RaTes

The particulate emission-rafes_wére determined per Federal RegiSTef,
Volume 42, Number 160, EPA Methods. 1-5. ‘In this procedure, a preliminary -

ve[dcify profile of the gases ih the flue is obTainsd'by means of a femper-

- ature and'veloci+y t+raverse. On the basis of these values, sampling nozzles -
-of appropriate diameter are selected to allow isokinetic sampllng, a necessary

i 1prerequ15|Te for ob+ain|ng a represenTaTlve sample

- The sampling train consists of a heafed stainiess steel=lined samp-

ling probe equipped with a Type S pitot and a +hermocouple. The probe is at-

- tached to a sampling module which hbuses'fhe'all-glssS'in line fi]fsr holder in

a temperature controlled oven. In addition, the sampling_module_also'housss the -

- condenser case and a silica gel_drying column. ThesSampling‘moduIe‘is connected
by means of an umbilical cord to +he.con+rol_modUIeIthch-houses the dry test
~ -gasmeter, the calibrated orifice, a leakless pump, fwo inclined Manomefers,}and

~all goﬁfrols‘required-for operating the sampling Tréjn;

Particulate samples were collected as follows: The sample gas was._
drawn in Through the sampling probe lsoklneflcally and passed Through a 4-inch

dlamefer Gelman Type A/E glass fiber filter. The particulates were_removed at

“this point and collected on the filter. The gases then passed through an ice-

‘cdoled condehSer and. a desicCahT-packed drying. columﬁ‘which quahTiTaTiVely absorb

 all.moisture from:the sample gas stream after Wthh The sample gas passes +hrough-
fThe pump and +he dry test gasmeter which integrates: The sample gas flow Through-
- ~out. The course of the test. A calibrated orifice aTTached To the ouTleT of. +he

”gasmeTer prOVIdes instantaneous flow ra+e data.

A represenfaflve particulate sample was acqunred by sampllng for equal

F]

condition prevails. Nomographs are used.to éiq in.fhe rapid determination of

‘the sampling rate.



AfTer sampling is compleTe, the filter is removed and. placed in- a
clean container. The probe is quantitatively washed with acefone and the
‘washings are stored in-a second confalner. A brush:is used In the probe
cleaning step to help dislodge deposifs The samples are reTurned to the

| laboratory . and evaporated and/or dried for 24 hours over drlerlfe at 70+10 ¢
’ ”ﬂ{a”d then weighed o the nearest 0.5 mg in a balance .room where the relative-
5humidi+y is less than 50 percent. = The silica gel column is weighed on- site
- and the water. collecfed by the silica gel is added to the condensafe so that
“the - Tofal amount of absorbed water may be ascertained.

_ ‘Since all of The sources Tesfed‘*ake in.air from The_robm, gas -
compos?fibn analyses were not performed except for moisture contents. Gas .
compositions reported are those of normal air.
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‘CALCULATION. EQUATIONS




- . rd ‘ ‘A .I- -

‘METHOD 2

: '_'RH*'

B*
WS

 METHOD 3

*AITerna+e equaTions for caIcuIaTlnq mousfure confenT from wet buIb and dry

bulb dafa.

 GALCULAT TON- CQUATIONS

| T
85.48 C_ ( V' Ap) / -slava)
p avg .

P

528 o 's

60(1 - B ) v AL 1 =]
‘ Ts(avg) '29‘92

100 [¥py, = 0:0003641 Py Ty = T, 3/vpyyq]

RH(vp*db)/P;

“100(%0_ - 0.5% CO)

0.264% N, ~ $0, + 0.5% CO

0.44(%C0,) + 0.32 (%0,) + 0.28 (IN, + %CO)

(I--B )+ 0,188
WS WS



Vin(std)

Valstd)

WS

I

_17.65 Vo ti[

bar
T

m{avg)

0.0472 .V
s

'vw(sfd) N
Vutstd) ¥ Vintstd)

T

P, +-AH/13.6

_ -V
. r—_s(avg) m(std)
0.0944 [5—7—¢5 -84

S S n

15.43 M

Vm(sTd)

272.3M_ P
p S

Tstavg) Wotstar +‘vm(s+d)]

SR
8.5714x107 €, ¢

1.3228x10°" M, A

GIAn

: +
_(mp)1 (mp)_2

2

)]11~'=
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SYMBOLS

A - = Cross sectional area of sfack; SQi FT.
A :.= _Cross sectional area_df nozzle,_SQ. FT.

B . = Water vapor in gas stream, propérfioh by volume
EC’} : =   §7+0+ tube coEfficienT,'dimeﬁsfoﬁiess

= .~ Concentration of'parTIculafe matter in stack gés,_wef‘basls,
© GR/ACF \

;C = " Concentration of parficula?e matter In sfack gas, dry basis, ‘
| corrected to sfandard conditions, GR/DSCF

EA = ‘Excess air, percent by volume.

E}’ . - -Dry test meter correction factor, dimedéfonless

6 - = Specific gravity (relafive to aif), dimensioniess.
"_l = 'léokinefic variation, percent by volume.

M = Méléculér weight of sféck gaé, dry basis, é/g —-mole;_
" m : e Mass flow.of weT'flue_gas,.LB/HR 

om =-_ParTicuia+e mass flow, LB/HR

 M .=  Molecular weight of:sfgck gas, wet basié,“g[g, mole.
M -i = - Total am§§nf of parTiéUlafe matter colleéfed, 9
'ATmospher}é pressure, N, HG(unc&mpensa+e&i'

P =..‘S+ack static gas préssufe,ilN. W.C.

P = STandard absolute pressure, 29.92 lN.'HG

e
D
It

-
.
1
v




ol vaf=.*ﬁA¢¢daqi96lbme$ri¢ stack gas flow rate, ACFM

Q d = Dry volumetric stack gas. flow rate correcfed to sfandard
S, 'condlfions, DSCFM : :

- T =" nRe[a+ive humjdiTy, A

T = Dry bulb temperature of stack gas, °F

'thwb = Wet bulb fempefa#ure of.s*ack gas, OF_“

Totavg) = Absolute average dry gas meter temperature, °R
. N o “‘

'Ts(an)ff' Absolute average stack temperature, R

Tg4q . = Standard absolute temperature, 528 °F (68 °F)
e - = Total sampling time, min.
v ‘ # Total volume of Iiquid collected in impingers and silica gel, ml-

"V = Volume of gas sample as méasured by dry}gas mefer,.DSCF -

Vm(sfd) =  Volume of gas sample measured by the dry gas ‘meter correcfed
to sfandard condiflons, DSCF

vw(s?dr’= - Volume-of water vapor in the gas sample: correcfed To sfandard
‘ condiflons, SCF .

‘Q-V' - = AVerage'acfuaI stack gas velocffy, FT/SEC

\ ;Vp1db  = Vapor pressure of T IN. HG

db’
fyp*wb “= ‘VaPOr.pressure of wa, IN. HG.

A = -Average pressure differenfial:across‘fhe;oﬁifice meter IN. W.C.’

AP = Velocity pressure of stack gas, IN. W.C.-

- [-'l BN = Dry test meter correction coefficient, dimensionless -

:ill.”“ . P-4



APPENDIX Q
SAMPLING TRAIN
CALIBRATION DATA SHEETS
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STEEL MINMTAC
REFORT HO. 0-694

- C PITOT TUBE CALTERATIOH
CTATA S

DATE OF CAL: JULY 28. 1979 . PLTOT TURE NUMBER 4
TECHNICIANS G. WOTHE T

DIRECT TN &
L% L OHABTIN ACTUAL  HAGTI H;J“TYPE ;QUEFF_Ll
(FFS) CING WCY . CIM. WD (I, WO g

- 20 .+ 09 . ) ¢ i(\ - l::_l . ’ ,8165 .
40 - 37 .38 Com o .enve
60 ‘ $B82 S B0 B I N o B L8528

80 o L.44 1.489% LR R Y- 151 R

AVERAGE COEFFICIENTD 8459

DIRECTION W
L H/78TIK  ACTUAL H/STD  H/S-TYFE . COEFF
(FFS) (IN¢ WC) CINL WY (IN. WO

~d

20 ol 2 10 .14 L BASR
40 JEF et RS B L8748
40 - .83 - L 0% LR4T4

80 1.46 . loes @.za . ,8386
:ﬁUEHﬁﬁE EQEFFICIENT:' 8815

OVERALL ﬁQERﬁGE ﬁﬂﬁFFIﬂlENT: “¢BSH?

% NOMINAL OR DESIRED

0-5
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DATE OF CaL: JULY 2%, 1%7¢ FITOT TURE NUMEER 10
TECHNICIAN? G. WOTHE : -

DIRECTION #
L% HABTDR ~ ADTUAL o/ 810 MH/B-TYFE COEFF
(FF8) C{INe WE CIM. WO CUIHLWED '
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Bl MINMTAL ‘
ST M. O-494

CONDZELE CALTRRAT LG
Davh SHEET

Bi

DATE OF CAL: JANUARY 8y 1980 NOZZLE MUMBER 4-1
TECHNICIANS JEFF STOCK - S

NOZZLE ROTATED BY 34 DEGREE. INCREMENTS AND NIAMETER MEASURED
| TO NEAREST 0.001 INCH. OBSERVED READIINGE AND AVERAGE?

FOSITION® =~ . . DIAMETER
- CINCHES)

1. I e
2 _ S L L 184
3 - . Lies
4 - R 185
5 - 183

AVERABES _ | SN

: e =



ORI G, STEEL MINMNTAR.
THTERFOLL REFDRT ND. 0-494

NOZZLE DAL TRRATION
nATe BHEET

DATE OF CAL: JANUARY 9+ 1980 NOZZLE NUMFER 4-4.
TECHNICIANY JEFF STOEK |

- _ - e . o _ e L i - . e . L . -

NOZZLE ROTATED BY 34 DEGREE INCREMENTS AND DIAMETER MEASURED
TO NEAREST 0,001 INCH. OFSERVED READINGS AND AVERAGE!

O POSITION : " DIAMETER
: ' (INCHES)

1 A 370
2 | - L
3 | S v-.
4 S I
5 _ ' S sdva

AVERAGE § - | . 2
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UNRY .8, STEEL MINNTAC .
THTERFOLL REFORT MNA, 0-4694

NOZELE R THRA T TN

VATAH SHERY

‘DﬁTE OF Cal.i- JANUARY. 10 i?&ﬂ MOZZELE MNUMBER  4-3
- TECHNICIAN? JEFF STOCK ‘

NOZZLE ROTATED BY 34 DEGREE INCREMENTS AMD NIAMETER HEASURED
TO MEAREST 0,001 INCH, OBSERVED BEADTHGES ANT AVERAGE !

F q LT TON _ . o . ‘ D1AMETER
' o (ITMOHES )

" - S mon
2 . sl
5 o o 500
2 o o Ene

AUERAGE? ' ' N Te5 1
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QB! U.S. STEEL MINNTAC
 INTERPOLL REFORT NO, 0-694

NOZZLE DALTHEATION

DATda SHEET

DATE OF CAL! JANUARY 8¢ 1980 NOZZLE HUMEER  7-1

. TECHNICIAN?! E. TROWRRINGE

NOZZLE ROTATED BY %4 LEGREE INCREMENTS AND DIAMETER MEASURED

TO NEAREST 0.001 INCH. DBSERUEH‘REﬁﬁIHGH'HNﬂ AVERAGES

FOSTTION : | TIAMETER
i CINCHES)
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AVERAGE: . . L iRa
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JOES U.8, STEEL MINNTAC
INTERPOLL RERORT MO, 0-494

MOZZLE CALTBRRATION . .
n&ava sHEET

'DATE OF CAL: JANUARY 10 1980 NQZZLE NUMBER 7-3
. TECHNICIAN: E. TROWRRIDGE . ‘ o

NOZZLE ROTATED BY 34 DEGREE TNCREMENTS AMT DTAMETER MEASURED
TONEAREST 0,001 INCH. OBSERVED REAUTMGS AND-AVERAGE S

FOSITION ' . DIAMETER
| . . {INCHES)

1 ' o - .308
» . I 0
3 B 307

4 307

f?%*i ..

. 3

Q-12
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. - . . [ Lo - . . - . - .

Ny

B { Plant name
Test date.
Process T

| s _Source category

. US steel.-
January 8“10 1980 N

: Taconnte ore processing :

" Date:

Locatlon
Ref. No

@

BaS|s for process rate

- Source -

- Typeof |
. control -

" “Pollutant ..

- | Emission

 |Run
‘I No.

rate,

Ib/hr .|

‘Process:
rate
ton/hr:

Emlssron factor

kg/Mg

Ib/ton

|transfer -

Conveyor .

|Wet o
- |scrubber -

o fit. PM

KR

180 |

868

0.0011.

10.0022

~filt. PM

221 |

868 |

.0.0013

- 0.0025

- Ailt.-PM

. 3.00 ],

868 |

0.0017 .|

10.0035

“AVERAGE

- 0.0014

~0.0027

Secondary

bln N

| Wet
- |scrubber.

fit. PM

— .

0.85 |

"3900.

0.00011

.0.00022

filt. PM

3b}

. -0.69 |

3909

8.8E-05

-0.00018 .

filt. PM-

0.67 |

3909

8.6E-05

~ AVERAGE

0.00019

w32

335,33

'~ 9.4E-05-

‘ Conveyor

transfer

wet
-+ |scrubber

filt. PM

0.51

2275 .

"0.00011

0.00022

.PM

096 |

2275 -

- 0.00021

0.00042 -

filt. PM

045 |,

2275

- 0.00010

000020

- |

- AVERAGE

- 0.00014

0.00028 .

: Tertlary
' crusher _

|serubber -

filt. PM

141 [

336

T0.0017

10.0033

filt. PM

o

1.00 |

336

__0.0015 |

filt.

PM .

w

0.59 |

336 |

0.00088

10.0018

AVERAGEV 3

0.0013

0.0027

Conveyor
transfer

6

Twet |
" |scrubber

filt. PM

- 10.04 |

368

0014

"0.027 -

filt. PM

424 |

368 |

~0.0058

0.012

filt. PM

W=

0541

368 .

-0.00073

"0.0015

_ AVERAGE _

0013

~ 0.0067 |

Conveyor -

|transfer

656

scrubber

filt. PM

029 |

.0.00038

"0.00076 -

_filt. PM

0.27 |

380

0.00036

0.00071

filt.

187 |

380 |

0.0018

" 0.0036

PM

w(n

AVERAGE

0.00085 _

00017 - -

[Tertary

etorage ‘

-*bln I

Wet '

scrubber |

filt. PM

=3

1250

380

. 0.0016

T0.0083 -

- filt. PM

1 0.93 |

380

" 0.0012

0.0024

filt. PM

win

002 |

380

-0.0012

0.0024

- AVERAGE '

_ 0;0014

S

N

Grate |
feed-end - -

|Wet

scrubber:

it PM

0.04 |

476 |

4. 3E4)5

"8.6E-05

filt. PM

0.02 |

476

' 2.4E'05 o

4.8E05

- filt..PM

w|n

476

= 2E-05

-0.0030

0.0027



Cveow s o

‘__'Source“category: o Taconite ore processing - j%‘ Date: _
 “Plantname ~:. . - USsteel . . . - B ~ Location: -
Testdate  ": '~ - January 840,1980 - o Ref. No.:
Process | - : | ' Basisforprocessrate :
S ‘ : -~ 1 | Emission| Process| =~ . = .
: - | Type of . |Run| rate, | rate, |Emission factor _
Source - -| control - Pollutant. |No.| |Ib/hr | ton/hr | kg/Mg | - Ibjton

- Ly AVERAGE 3.3E-05 | 6.6E-05

We 1+ 041 476 | 0.00043 | 0.00086

transfer © ' |scrubber | fit.PM 040 476 | 0.00042 | 0.00084 -
fitt. PM 036 | 476 | 0.00038 | 0.00076
84| ‘ ~  AVERAGE ' = | 0.00041 | 0.00082

[ — .

"‘““‘ C_C‘m‘veyor‘ T wet . [ fiPM_

N

™ |Conveyor. = |Wet . filt. PM -1]  042] 952 | 0.00022 | -0.00044
' transfer - [scrubber |- filt. PM 2 040 952 | 0.00021 | 0.00042
' o 1 | fit. PM 3| 0.32 | 952 | 0.00017 | 0.00034
gm0 | . ~ AVERAGE -] 0.00020 | 0.00040




ygf /f{mm (2/9} 74,‘9,733;

c,%, 72 /Vr‘C/L /B,uo'cUGL/






