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ABBREVIATIONS
_ACFM actual cubic feet per ainute
cc (m1) " cubic centimeter (nilliliter)
DSCFM standard cubic foot of dry gas per linute
 pSML - " dry standard illiliter’
" 'DEG-F - (OF) degrees Fahrenheit.
" DIA. : diameter ’
FT/SEC _feet per second
g . ‘ _ gram
GPM. ‘ " gallons per minute
ERIACF ' © - " grains per actual cubic. foot
6R/DSCF grains per dry standard cubic foot
gldscn grams per dry standard cubic meter
. HP ‘ horsepower
HRS - hours
IN. Lo inches
1IN, HG. {nches of mercury
IN. WC. ' {nches of water
L8 pound
LB/DSCF . pounds per dry standard cubic foot .
LB/HR . o pounds per hour
LB/106BTU pounds per million British Thermal Units heat input
LB/MMBTY pounds per millfon British Thermal Units heat input
LTPD ' long tons per day
- pegawatt
mg/DSCH . . milligrams per dry standard cubic meter
microns (um) micrometer ‘
MIN.. ~ winutes
ng ' _ manograms
ohm-ca - ohm-centimeter
M- particulate matter
PPH pounds per hour
“PPM ' parts per million *
ppmC = o parts per million carbon
ppm,d parts per million, dry
PN parts per million, wet
‘ ppth ‘ o parts per trillion
ps1 ' pounds per- square inch
sQ. FT. square feet
ug picrograms
v/v percent by volume
w/v percent by weight

Standard conditions are defined as 68 OF (20 °C) and 29.92 IN. of nercufy
pressure.
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1 INTRODUCTION

On: May 21 and 22 1987' Interpoll Inc.:‘personnelsfconducted
particu]ate and 502/503 em1ss1on comp]Tance tests on‘ the - Eveleth
Taconite Company (EXCO) Indurat1on Furnace. L1ne 2 Stacks' (“A“ ‘and ‘"B")
at the EXCO Plant 1n Eve]eth ‘Minnesota. . On-site test1ng was: performed

by E. Trowbr1dge R. Rosentha], C. Mosser and R. Downs. Coordination

between- plant operat1on and test1ng act1v1t1es was prov1ded by Bob
Anderson. The: tests were w1tnessed by. Bob Beresford. of the M1nnesota
Pollution Control Agency. HJ;33 ' '

~The- L1ne 2 pel]et 1ndurationlffurnace is an A]]iSAChalmers ’

rotary k11n (Ser1a1 No. B- 41301) which is 130 feet in 1ength with .a 21'-

" d1ameter. It may be f1red with No.v2 or 6 oil, natura1 gas or coal.

The kiln is rated- to produce pe11ets as follows:

F1ve year average. _M? ~ 481 LTONS/HR -

2 Maxlmum annua1 average*- 495 LTONS/HRij": o
TR

Testrate: . 492 LTONS/HR = 5%

In the process,:gases from'the'kiln and:coo1ing"process are |
used to preheat and dry the: green pe11ets on a trave11ng grate pr1or to .
entering into the rotary k11n. The exit gas from the kiln (1900 °F) is-

drawn through the bed of green pe]]ets wh1ch results in- a temperature

reduct1on to. approx1mate1y 775 °F.= This gas is then mixed w1th recoupedl
hot air from the pe]]et cooler g1v1ng a combined stream with a-
temperature of ca.‘660 OF, Th1s gas is drawn through an" ‘initial green
pe]]et bed: (f1rst ‘stage of preheat1ng) to dry the 10% mo1sture-1adenf
feed. - A wet feed rate of 585 7 LTONS/HR results -in a f1n1shed pe11eti
production rate -of 492 LTONS/HR With 262 GAL/HR of moisture and 225 OF.
gas wh1ch passes: through the grate box before ex1t1ng into the.. wet_

scrubber system (see Append1x B for scrubber system d1agram)

The wet scrubber system is ‘divided 1nto S1de A and S1de B

wh1ch are essent1a11y 1dent1ca1 Each side contains a ventur1 fo11owed_

1
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by two drum dem1sters. ‘Thé'scruBbed'énd‘demisted gas is then drawn into
‘the respect1ve 1.D. fans and exhausted through the S1de AV and S1de “B“
stacks.

Eva]uat1ons were performed in accordance with EPA Methods 1-5,

8 and 9, CFR T1t1e 40, Part 60, Appendlx A (rev1sed July 1, 1986). A

preliminary determ1nat1on of ‘the:gas linear velocity prof11e was made

before the first particulate determination to allow selection of the

appropriate nozzle diameter required for isokinetic sample withdrawal.’
“An Interpoll sampling train which meets or exceeds specifications in the
above-cited reference was used to collect the samples by means of heated
stainless steel-lined probes. Sulfur dioxide/sulfur trioxide testing
‘was, performed using the EPA Method 8 sampling train. Visible emissions
‘cou1dzhot be read due to overcast skies. '

An integrated flue gas sample was extracted simultaneously
with each part1cu1ate and sulfur dioxide/sulfur trioxide sample using a
specially designed gas sampling system. Integrated flue gas samp]es
were collected in 44-liter Tedlar bags. After sampling was complete,
the bags were sealed and returned to the laboratory for Orsat analysis.
Prior to sampling, the Tedlar bags are Teak checked at 15 IN.HG. vacuum
‘with an .in-line rotameter. Bags with any detectable inleakage are
discarded.

Testing at each stack was conducted from four test ports
oriented at 90 degrees located more than seven stack diameters
downstream of a transition breeching and more .than. two stack diameters
upstream of the stack outlet. A 12-point traverse was used to collect
representative particulate and $02/S03 samples from the stack. Each
traverse point was sampled five minutes to give a total sampling time of
60 minutes per run.

In the case of the inlet test site, only one port on each of
the four venturi scrubber inlets was used to collect S02/S03 samples.



) ..

_Each of “the four ports‘ were

2.7 Deta11ed resu]ts are presented in Section 3.

fother support1ng 1nf

samp1ed 15 m1nutes (us1ng a fﬁﬁe nf
m1nutes/po1nt three—point traverse) to . g1ve a

correspond to the 60-minute stack sample.

e summar1zed in Sect1onf

The 1mportant resu1ts of the tests ar
F1e1d data and a11e‘

ormat1on are presented in the append1ces.

60—m1nute samp]e to‘\-
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3 ResU-Lts-- |

TThe frmsu1ts of a11 f1e1d and laboratory.’ eva]uat1ons féﬁ?
presented in th1s sect1on. Gas compos1t1on results (Orsat and mo1sture)

ar presented first fo]]owed by the _computer pr1ntout of the

part1cu1ate, su]fur d1ox1de,ﬂ‘ju1fur1c ac1d and. opac1ty observat1ons.
Preliminary: measurements 1nc1ud1ng test port 1ocat1ons are g1ven 1n the drf

append1ces.‘

The resu]ts have been ca1cu1ated on a Sperry: PC Computer us1ngff

3'programs wr1tten in’ Extended BASIC spec1f1ca11y for source test1ng‘;“:
‘calcu1at1ons.‘ EPA—pub11shed equat1ons have been. used as the bas1s of:d"

- the ca]cu1at1on techn1ques 1n these programs.

The part1cu1ate em1_”
product of the concentratlon t1mes flow ‘method ' (as* recommended by the{

fon rate has been ca]cu1ated us1ng the*._‘

EPA) rather than the rat1o of areas - method. The dry part1cu1ate‘ﬁ:\

'em1ss1on factor “has - been“ca]cuTated by the Oxygen F-Factor Method us1ngd{ff f

the 1atest EPA—pub11shed dry F-Factor for the stated- fue] =‘j




3,1 Results of Orsat and Moisture Analyses




Interpoll Report No. 7-2374 e
Eveleth Taconite Campany . ‘
Eveleth Mlnnesnta

Test Nn._'i EAR
Slde A S:ruhher Inlet
. Réﬁuitfﬂ@f or t % Moiﬁturn Analyses——-—-n-thods 3 « 41iv)§)yg'

o R SRS I Run 1 _Run»L:*- Run 3
Date of run . ... e5-21-87 05-21-87 0 g—21—87f‘

Dry basis torsat)
‘carbon 45 ORidEL S an e nen . 1.70 1.0 17w
S S  1.7® . 1B.6@

_carbon MOROKIdEs ieaaienans. o 0:00 o.e0  ©.00

Vnitfdgen.;;@QQ.;;Qlﬁ;i;;_::' 79,80 ye.70 . 79.70-

‘Wet basis (orsat) .

carbon dioxidei.esbesssess - 1.56 1,45 ‘ ‘¥-46 -

1‘oxygen.......;;L;.;f;il.;.'”':'16.93 16.99 -,17 05

arbnn monnx1d9y..;;....;. . B.20 - WQBExi o D mm

 n1tragen....;..}..f.
 water vapnr......;........" 8.46: o .15 8.35
“Dry malecular we1ght........-' ; 29.01 :'29}QE_: «@29.@2

- Wet. malecular we1ght........ﬂﬁ - 28.08 28.00  28.10

Speclflc grav1ty..........;.  p.97D - B.967 . 2.971




Interpoll Repurt No.:7—2¢74;f1

Eveleth M1nnesata

Test No. 1 o o N
EXCO Ind. Line 2 Stack A (ESPP4& East)

" Results of Orsat & Moisture Analyses——-—Methods 3 & 4(%v/v)

T SRR ‘ Run 1 . Run 2 ~ Run 3
Date of run @5-21-87 ©5-21-87 @5-21-87
Dry basis torsat)
carbon dioxide.s-s-sesnsas C1.e@ . 1.60 1.60
|  OXYGEMeeenanreararennnees  1B.60 18.60 18.60
carbon mOnOXidE...ssseesss 000 ' g.o@  ©0.00
1 : ’ hi“t“;DQEn--.--.-n.-.-.---l-ll ' 79.8@ 79-8@ 79.8@
] Wet basis.(orsat)
l 'carbuﬁ dioxidBe-sssssaanans ‘ 1.45 ‘ 1.45 i 1.44
1_ ONYGEM. s e nnnasannsansannse 16.84  16.81  16.69
cafﬁoﬁ'manuxide........... .02 ... 9.0 . . 0.00
‘ AiLrOgEN..eeasnessannanaes © 72.23 S 72.11 . 71.59
WatEl" VapDI". Aawuwmwwmawgawsan o 91 48 : . 9-64 1@-28
' Dry molecular weight........ = 29.00 29.88 ~ 29.00
I Wet molecular weightae.eesses 27.96 ~  27.94 27.87
Specific gravity..eseeceeses B.966 . ©8.965 . 0.963
II 10

Eveleth Taconite Company RIS
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‘ﬁaieféﬁﬁrunjﬁf

Wet ﬁdletuiérHWEidﬁf

CFO

Test Ne. 20
'EXCO :Ind. Line 2 Stack’ A (ESPP46 East)

Dry basis (orsat)

[ !
EERHE

carbon dionidevie..:sviedis

carbon monoXide . e sseae

NiErGgER. s s i e n s e

Wet ﬁésisifnréatl‘: ;‘

‘carbon dioxides....is

D}bygen-----n-;'--_n-‘---k-----.:

. carb0n mnncmlde...........= '

nitrngen,;-j;,@.;1.,;,,+.;

waférlvapbr;;;;;:h;g;;;;@;3

Dry molecular. weight.

Spec1f1c grav1ty............_

_ Nater mass flnw......(LB/HR)

interpoll Report No. 72374
Eveleth Taconite Cnmpany
Eveleth Mlnnesuta

Ty

. Run 1
-@5-21-87

_ 18.60

. 79.80

16.17

&69.40

- 29.00

27.57

107194

.00 -

O 13.04

S 1,837
L R

. Run. 2

@5-21-87

“2518 7@ -

‘fﬂ[69 59’::f

 @ ma,

”V-79f73

Tfré:ﬁz

* Results of Orsat & Moisturs Analyses———-Hathods 3 & 4(Zv/v)

. /Run’ 3
. 052187

18.70

‘2.00 -

- 79.70@

16,83

o0

ﬂﬁ?ﬂ;BS‘w"

§5712 b?-&”f,”“”‘f

- 29.00

1375

1°4368:}f¢pw'~~-‘

Casrs




Interpoll Report No. 7-2374
Eveleth Taconite Company
' Eveleth, Minnesota

" Test No. 2. : N
- EXCO Ind. Line 2 Stack B (ESPP47 West)

Results of Orsat & Moisture Analyses————tetheds 3 & 4(Zv/v)

Run 1 Run 2 ‘Run 3

 pate of run | . @S-21-87 @5-21-87  @5-21-87

Dry basis torsat)
carbon diokidE...eescsnoe en . 1.8 1.60
OHYGEM. e e e rann et 18.70 18.70 18.70
carbon mqnoxide...;..;.... . @.00 = ©0.00 . 0.00
hitrogeh...........;...... 79.70. - 79.79 79.70

Wet basis (orsat)
_carbnn;dioxide...;........ 1.40 . 1.39 1.38
DXYQEM e asennanumasmerronss 16.38  16.28 16.18
carbon MONOXidE. «sssesessr o.00 . . .00 2. 20
NitrOQEN. eerasressessancss 69.82 . 69.48  &8.97
NatEl".'Vapul".-..-.........--. 12.4m . “ 12.92 13.47
l wet molecular weighte.sses-- 2768 z7.58 = 27.52
Gpecific gravitysee-seseen=: @.955 _m.953 @.951
] Water mass f1lOW.. ...« (LB/HR) 103624 ipg911 . 114028
' FOD | 5y 1378 1.375 1.375



. S1de B Scrubber Inlet

: Interpull Repnrt Nn..'—2354i

Eveleth Tacnnlte Cumpany-_”

Eveleth M1nnesata ﬂ;jﬂ

Test No.; 3

| Rllultl of Drnatihiﬂnilturl Analysnl—--ﬂuthods 3% 4(%vlv)

Run 1 '_fRuﬂuL Run 3
o5-22-87 ©5-22-87 ﬂ5—2“~87“

Date of run

Dry‘basis.(ﬁféﬁfJV

carbon dioxide.ssersessees 1.7@ - 7@ 170

| naygen...,.Q.J;;..Q;.,.;..F 1.5 ‘18;53‘_ 7”3féi5@f
jcarbon mnnnhlde.......;... . p.o@ @ E®f M”3”?ﬁ;Bm[

.nitrngen.,@;,;...!Q,;-,;.t_ . 79.8@ 79 83  f ;ﬁ?§L8G5

uet“basiéf(qﬁgAt)"

| carbon @ioxide..ssssieiees .54 o 1.54

 carbon monoxide....i-.: 2.00

_ niﬁfégénfﬁ?gpg;.L.;}Ay;--QL- - 72.42 E:ﬁ72#3®

water VERDF..icsesiivasess 925 9.40

: Dry mnlecular we1ght........ij  .2?,E1 _?__‘zéﬁmifj_"_ZQQEI

'ﬂ“leanrT@'

Net mnle:ular we1ght........_" 27.99 '%27Q9?_ - 1127.93 S

| Spec1+1c grav1ty...........- ' QQ967' _ﬁﬂ;éb?z'”uﬂfm;95b,}»




Interpoll Report Ng. 7-2374
Eveleth Taconite Company
Eveleth Minnesota

.~ Test No. 3 o o N
g EXCO Ind. Line 2 Stack B (ESPP47 West)

_ Results of Orsat % Hnilturn'Annlylel———f-ﬂithnds 3 & Aldiv/V)

_ : ‘Run 1 Run 2 . Run .3
Date of run p5-22-87  @5-22-87 a5-22-87
Dry basis {orsat)
carbon dioxid@.ee-ssn=s=-s- 1.50 1.60 . 1.60
D}(‘Ygen.'......-.-.-.---.-.- 18-4B . 18-5@ 18-59
Cal“'bmn mDnDKidE. s e me=scsssa m.ﬂm w- mw : m-mﬂ
NitrOgQENssseassocanena=an== 80.04 - 79.90 79.98 .
Wet basis (orsat)
carbon dioxide..c-scanea-=- 1.46 1.43 : 1.43
DKYQEI'I--.-.-.-.-.---.'-u--- 16-82 _‘ 16.57 '. 16-58
carbon‘monoxide........... . @.00 “ 0.00 2.00
NitrOQen. .osssssannssaanse ' 73.15 ¢ 71.56 - 71.60
Water VapOr..ssssssesseses . B8.56 10.44 18.38.
Dry molecular weight.....-.. 28.99 29,00 29.00
Wet molecular weighte.s..-«-. 28.05 27.85 27.85
SpECi'FiC graVity- aamErRua=a=s m-96q ’ m.‘?bz m-962

14
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interpoll Report No. 7-2374
' Eveleth Taconite Company
”Evelethg\ﬂinnesata

. Test MNo. 2

. T N
EXCO Ind. Line 2. Stack A (ESPP46 East)

Results of Particulate Loading Determinations—-———Mathod S

. _ _ o Run 1 Run 2 Run 3
" Date of run - . . @s-21-87 ~ @3-21-87  85-21-87

‘Time run start/end.. ... (HRS). 1535/1647 1700/1807 1827/1932

 Gtatic pressure......(INCWEY -0.35 -@e35 . o —@3.35

Cross sectional area (SB.FT) 113,10 113.1@° 113,10 o

_‘Pitqt'tube-cae++i:ient...,.. .840 j‘.'f84m+;‘-;,‘;a4m

‘Water in sample gas o
. 108.08

'-cohdenser.............tML) . 100.0 112,90
impingEFS- wemeasawss .(BR“MS) T m-m m-.m_;.: o mum
deaiccant.}........(ERAHS) . 49.0 z=2.@0. . . 38.08
tﬂta_].------.-----.- (GRAMS) 149.@ 1440B o 138-@
Total pafticulate material.. S R I
;......,..cnllected(grams) P.0492 - . '@.8515 ‘E.E492 _
 Bas meter cosfficient....-- 9.9956 . @.9956 - B.9956
‘Barnmetriﬁ‘pressure_;(IN.HB)- 28.31 - 28.3r . 28.31
- AV« ari*.pres.drnp,:ilN.NC) : 2.22 . 2.18 L. 2.20
. Avg. gas meter temp..{DEF-F) 7L 72.8 L 6B.F
Volume through gas meter...- T e
at meter cnnditions.,.(cF) ; sp.29 = 49.72. 49.76
standard_cunditions.(DSCF) 46.88 = Ab.6L - 47.04
Total sampling time.... (MIN) - e@.08 50.00 - . 60.00
‘Nozzle-diameter..;......(IN) o .2sr .28 .251
Avg.stack gas temp .. (DEG-F) o13e 127 126
Volumefriﬁ'flnw rate..caesess S :
actual..;...........(ACFN)- _u345869 - 346012: | 348065
_dry-standard.......(DSCFN) 254596 f_'256924-' - 260412
Isokinetic variation..... (%) 100.9 9.7 99.2

Partiﬁulate cnncentration...- . I P o _
actual.......;....(BR/ACF) B.21193 . 2.01264 | 0.01207
dryustandard.....(GR[DSCF) 0.01622 C @.01783 _B.E1614

Particle mass rate... (LB/JHR)  35.40 - z7.5@ - 36.02

16



-'Date nf runf}.

‘ $Stat1c pressure......(IN
- Cross sectlonal area (8
“Pitot tube caefflczent......

"Tntal 5amp11ng t1me”
_NQZLIE dzameter..... CCIND
‘Avg. stack gas temp '-{DEG*FVﬂ‘

B e e

TeSt_Nd; o

N

Interpoll. Repnrt No.- 7~23741.3-}
Eveleth Taconite. Dompany‘_
Mlnnesmta;

EXCO' Ind. Lrhé,zfstaﬁkaﬁT@ESPP47-west)

‘Tlme run start/end.....(HRS)

.WE)
“FT)

_Water in sample ga5

'RdﬁultswnfvPaEtiﬁqigti"6id;nﬁ'netefnindti

‘Run 1
25-21-87

1534/1641

condanser.............(ML)H'

1mp1nger5“ e wie
‘desiccant ,J-.;.}.(GRAHSX
total.;............(GRAMS)

_ Tatal partlculate mater1a1;.

*GRAMS)-ﬂ

. .‘- - . w ™ -ll .. -CDllECtEd(gl"amS)

‘Bas meter coe++1c1ent .
Barometric pressure;“
,3Avg._cr1f .pres.drop.
' 'ﬁvg. gas meter temp,,

(In. wcxfnﬂ
(DEF-F) ' -

;ﬁVolume thraugh gas meter....' 
at . meter cnnd1t1on5...(CFl¥«‘

tandard CﬂndltIDDS (DSCF)f

wMIN)”'”

 5VD1umetr1c flow rate..;.....

actual..............(ACFM)~

Isuk1net1c var:at1on.....(%)jf

LDSCFHY”

LPartlculate cnncentrat1on..;.
- _. actual - . P N RS (GR/ACF)‘ o
T dry standard.....(GR/DSCFY*f

"':Part1cle mass rate...(LB/HR)

17

—B.
113, 1m

.B4m[f

£4.0
2.0

- 76.0

140.@

}fm o300

. 996ﬂ'”'
28,31,
T2.16

357986‘”
‘ 26@897

99,7

E ED?

. 49.20
36,62

. 60.00

L .249
140

°: mmeqq”

Eveleth,

ons————Hethod 5

_ Ruﬁ-Eﬂ 
'ﬂ5+ﬂl—87‘f

17@@/18@6

H*E.auﬁ“
}13 je.
7“:B4m35f

3_;BQLB5 
.0

35@793;

Run 3
05-21-87

te21 /1926

2615E9*;-;QM

'”I1mm 2ﬂ ﬂﬂ'”

‘2. mm6514 e
o am896wg;

‘2.00822

ﬂﬂ18f3¢ f.




3.3 Results of Sulfur Dioxide Determinations

i1 RS



Test No. 1
Side A Scrubber Inlet

Results pf‘Sulfurlbfbxidiﬂbntnrninatibns

Date uf run

Time run Etart/end.....ﬁHRS)

Barometr1c pressure..(IN HG)

'Neter temperature.@..(DEG—F)*

Heter cnrrect1nn cnef+1c1ent

anume thrnugh gas meter....‘

Interpoll Repnrt No. 7-2374
Eveleth Tacon1te Cnmpany
JEvgleth ‘Minnesota

Run'l'

- @p5-21-87

‘P810-0915

at meter. cond1t1nns...(CF){

standard cundltlons,

 Total sampllng tlme....(MIN) '

ansture cnntent....;.(%V/V)

Oxygen content.;..(xv/v DRY)

F-Mlllxequ1va1ents of 804 1n..
gas sample................

(8CF) -

'(GR/DSCF).................ﬁ

(MG/DSCM)I-I-lu.-u---
(PPM—DRY)....;,,....._\

(PPMFNET)n.-----u--l-;-‘n.u-“-

: 19

7%.7@

1.20970

-#Bg&ﬁﬂ

C3B.245

- 6@.0

8.46

18(2513

2.2359
- 540
283

186

RQh“E |

B5-21-87

1220-1130
 2§145':?"
Q:gim;”'
immméﬁl"

, 46:69@ 7

- 38.408
‘ﬂéé:Q:i

‘9giﬁ'

18.70

| 1B.4499

8.2374
543 .
204
186

~—-Mathod 8

 Run 3

Qu-El—B?

1“25*1348 

“a.g

A..,m

1.2892

41,400
38:835

'5Eé@m*-5:

18.60.

' 16.8611

-@.21486
491
185




Test No. 1 N

Indurating Line 2 — Stack A

Results of Sulfur Dioxide Determinations-—

. .Date of run

QBarnmetric_pressure..(IN.HB)

Meter temperature....(DEB—F)

.Meter correction coefficient

 Volume through gas meter....

at meter conditions..- (CF)
standard_:unditiuns..(SEF)

Total sampling time....(MIN)

‘ Moisturg;ccntent......(ZV/V)

nygen_cnntent....(ZV/V DRY)

Millieqdivalents of S04 in..
gas sample...caverconnannen

(GR/DSCF)uvecsanannonaanns
(ME/DSCM) e e vscenansscnnmsns
(PPM=DRY) s e conossanssananse
(PPM—WET) s e uvecnansnnosnanns

SO? Emission rate.... (LB/HR)

20

Interpoll Report No._7—2374_
Eveleth Taconite Company
- Eveleth, Minnesota

Run 1

@5-21-87
" Time run start/end.....(HRS) @810-2920

28,31

63.20

B.9956

48.510

46.354

0.0

?.48

18.60

14,6765

0.1563
358
135
122

354.02

Run 2

@5-21-87

1020-1127

49.790

46,429

60.0

Q.44

18.60

14,7262

2.1568
359
135

122

354.59:

Maethod &
Run =
Bs5-21-87

12251358

80.10
?.9956
50.650
86,897
60.0
10.28

18. 60

©113.1870

- 0.1390
- 318
120

107

315.21



R
NADEINE IS R

Test Nn.; ‘ o
SldE B Scrubber Inlet ‘

R-sulti:o&aSUlfuf'biqgidéfD-t.rninltinns

Date Df run

Interpoll Repnrt No. 7—“374
Eveleth Tacanlte Company
: Eveleth M1nnesnta

Ruh 1

BE—Z“—B7

T1me run start/end.....(HRS) BBSB-E938

Barnmetrlc pregsura..(IN HG)

anume through gas meter....

'Meter temperature....(DEB*F)

‘Meter: currectzon coeff1c1ent¥

at meter condltluns...(EF);

standard cnnd1t10n5..(SCF);*-

Tntal sampllng tzme....(MIN)

"Mnxsture cnntent.....;_ZV/V)‘

Uhygen cnntent...;‘?V/V DRV)'

M11119qu1va1ent5 ‘of SD4 1n..

28.80
. 7$;5m
. 1.0090
38.360

60.0

.
.25

18.50

160667

(MG/DSCMY ..
(PPM-DRY)----.-nu-au-----‘n

‘(PPM_NET)I.IIII-Il-..-lt.l ‘

®.2147

491

L o1es
168

21

Run 2

@S-22-87
1m27*11¢45
‘ﬂa Bm *”

- 7557@'

| 1.0090

*7”1=°

9 EL?'

16,0667

38.680

6@ °

“‘Hdtho# 8

Ruh 3

ﬂ=—22—87

1245 1456'

& 23 80
C79.40
*1f;mm9m
39, ‘080
37.ﬂ73

-bm;m‘i




»;{L,Induratlng Llne 2 “'Stack B

3Date Df run

fﬁVolume thrnugh gas meter....
‘ at. meter conditions. .. (CF)

- gas. sample................

L UMB/DEEM) 4 i i e te e
".‘.-'(PPH-.-DRY)IIIIIIIIII-IIIIII

Interpnll Repnrt Nn. 742374.
s Eveleth Taconite Cumpan
' ‘j}Evgleth};Minnegp

'“-f jBarDmetr1C pressure..(IN HB)-
 LHeter temperature....(DEB—F)”ﬁ

liﬂeter cnrrectzbn coe+f1c1entqu

standard CDndltanE..(SCF)_TT
f;JTDtal EEmpllng tlme....(MIN) £
v  HD15ture cnntent......(nV/V)_'
‘3f{:fD ygen cuntent..;.tavxv DRY)CQ'

iffMllllequlvalents of S04 1n..ff CoL
E 18.1730

¥W?(GR/DSCF).................»75

; .‘ ‘(PPM_NET) LR NS (AR NENRNERELE] I._

"?ﬂ'?suﬂ Em1ss1on rate....(LB/HR) 

. .‘Run 1*..H
o | i m5—2“-97i
?Tlme run’ start/end.....(HRS) mesm—m941
;ﬁ "’8 79..‘
';ﬁ45.3w

| f?'a:.ées:e{
50. 17m.f
58,351

'-If_ba;m 7fﬂ
::5;56;j i

‘}18;43.'

‘ '”fur:dtmxide cnncentratinn L
a. 1499"‘ |
- 7.5 R
©oo128 0

368.91

S22

“jRﬁﬁﬁ}tﬁ‘§¥isul¥“r‘Didxidp-p-tiriiﬁitinhiTL  - ?\

ms— ﬂ—a?7 

1@27-1134A;

o s1lese
¢<sr'*72F%_:

18 5@[%3'

Va“Ba1574y :
3amp;;
1213

fﬂ53s7fsméf'ﬁ

Run 2
28, 7mﬁf

6B m¥,

1@ 44;,f‘V

gi6;$6465ﬂ;

-Runw*

35— ﬂ—a7; T

1°22 1329;;Ql *“

t'wBA7Ef 

silete
s0.469

0. ¢”_ ‘] "*’

1m.¢a”'7

3..!6:3 i

"123'

. -:3 7@?

e.s
15.8681
8 1554

375483f[i¥?5]3







. -3.4 Results of Sulfuric Acid Mist Determinations
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'I-I I-l“..-ii'la_L - R M G e Bee e e

Interpnll Repnrt Nn._7—2374
- Eveleth Taconlte Company
Eveleth M1nn35nta

Test . Nn. 1‘ o ‘
S;de A& Scrubber Inlet

A,

R-sults uf Sulfuric Acid Hist Dltlrninatinn-—-—-————H.thud -

Run 1 Run 2

Date nf‘;un [  ,?*'"  fﬁ‘_f:j 05-21-87 m5—°1-a7""54£1-37rr
Time run start/end.....(HRS) 2810-0915 1@2m—;1sm: 225- 1a4aff
‘Barometr1c pressure..(IN HE) 28.45 .ff°2é;45 | :5°B 45:¥ 
Meter temperature....(DEB—F)r 79.7@ ' ‘r é1}1ﬁ' rf__2.EB 
’Meter cnrrect1nn cnef+1c1ent' '1.EB9B __lii;nmqmr-_-1;mm?¢'r_-'
* Volume: through gas meter...;.' ‘§ : .- €:! ‘ r | r-w:  ‘ 
~ at. meter. conditions...(CF) - 40.60 ;4@“88@{“" 4J;4Q0U_
standard cnnd1t1nn5..(SCF)_ _-rEQ.ZA 538 4@8 “_ $§E835ﬁ\
HTntal sampllng ‘!::.mE'..;.(I"’III\.I)."':"‘f 7Q$m,w' S 6@ @f 5 ;§5@;®3r
Mn15ture cnntent......(?V/V)r  s.ae 1{ 9 lqr_rj}!&853$%k

Oxygen content....(?V/V DRY)*' ig.s@ . 18.78  18.60

'M1111equ1valent5 Df 504 1n.,1_'
gaS Eample---u---u-  ar :

{(GR/DSDF).....ﬂ........... _ .m mzmm iiga misq =*§m 0173
(MB/DSCM) « e i sanwnnwirnens. 46 83 0 4@
(PPM=DRY) s s ceansarasonsnne 11 o1y 18
(PPM-WET).................,__; 19 e 9

24

1.p109 . @:i9612  0.8867




- Interpoll Report No. 7-2374
Eveleth Taconite Company
- Eveleth, Minnesota -

Test No. 1. - -~ . L _ _ \
EXCO Ind. Line 2 Stack:A (ESPFP46 East)

Results of Sulfuric Acid Mist Determinations——-————ethod 8

Run 1 ] Run 2 Run 3
Date of run . p5-21-87  @5-21-87 @85-21-87

Time run start/end.....(HRS) @810-0920 1020-1127 1225-1358

‘Barnmeiéic_pressure..(IN.HG)" L 28.31 v 28031 ,HZB;Ei
 Meter éémperature....cDEG-F)ﬁ- ' 63.20 76.20 . 80.10
'fheter‘cbrrectinn coefficient  0.9956 - m.qqsb', - B.9956

- Volume through gas meter.... - o

at meter conditions...(CF) - 48.951 ‘w-49;799'_g 00.5650
standard conditions.. (SCF)™ 46.35 | 46.429.  46.897

Total sampi{ng time.... (MIN) = . 6@.0  60.8 . 60.0

) Moisture content...... (VW) - .48 . 9.64 _  10.28
oxygeﬁ c@ntent,.;.tzV/v DRY) = 18.68 . 18.60 ~ .18.60

Milliequivalents of 504 in.. - T .
gas EE.mplE..-.--......---. 9.7775 cr m-7378 - m.6332

Sulfuric acid concentration

(BR/DSCF) e vncvavenennnanas  B.8127 . 0.0120 - 2.0110

(MBI'DSCM)IIIIII---..IIIIII‘U ‘ ’ 29 } ) 28 ’ 25
.(_PPM_DRY)-.---_-l---u----.-- . 7 : L 7 6
(PPM_WET)-‘-------nn--u--.n - . b - 6
H2504 emission rate.. (LB/HR) 28.71 27.20 25.00

25




B B B e S B B e e e

Test Nn.-3”
SldE B Scrubber Inlet

R-sultl of Sulfuric Acid Hilt D-tnrninatiun

‘Date Df run

: Barometrlc preasura..(IN HE)
“fﬁeter temperature....(DEG F)
:'Meter cnrrectlan cneff1c1ent.
_anume thrmugh ga; meter.... _
. at meter: conditions... (CEY -
standard cnnd1tlnns..(SCF¥pfm
'Total 5amp11ng tlme....(NIN):
fMu;sture cnntent.....J(ZV/V)f

”F'nygen cnntent....(ZV/V DRYLQ‘

M11119qu1valents of SD4 1n..5_
. gaE Sample.-..----.---..-.‘

'(MB/DSCM).......ll.;}};.;.R{
(PPM"'DRY)--.-‘;--l---------.‘ .
‘(PPM-WET)'.II-I-II-I-II-II_‘.H

Interpoll Repnrt Nu._7—2374
" Eveleth Tacnn1te Company
Eveleth, M:nnesuta

"Run 1
¢5~22—97‘

"T1me ran start/End.....(HRS) BBJQ-B9¢84

; 73" :M ‘-:

60.0.

28 aajéu‘f

36;99ﬁ

Ruh‘if

m5—22—377 5=

1027—1134; f'“f'*'

75, bﬂj‘_ﬁ

}9-25 _. L .“_‘

18.50

12

3ﬁ26'

'_m ’212

1i_=""

}1ﬁ3@931 -‘

28. anf A
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..L IIL .I.l Eii .'ll ..L ..L ..!L ..L_ ..L ..L .!h L -.L ..l ll& T .-l *..l i‘
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Interpoll Report No. 7-2374
Eveleth Taconite Company
Eveleth, Minnesota -

Test No. = . . \
EXCO Ind. Line 2 Stack B (ESPPA7 West)

L]

Results of Sulfuric Acid Mist Determinations———————Method 8.

Run 1 Run 2 Run 3
Date of run ' a5-22-87 Bo—22-87 as-22-87

Time run start/end.....{HRS) @830-0941 1027-1134 _1222—1329

Barometric pressure.. (IN.HB) 28.78 25.70 . 28.70
Meter temperature....(DEG-F) 45.30 = S52.80 s8.70
Meter correction coefficient ‘9.9956 2.9756 B.9956
Valume through gas meter.....

at meter conditions... (CF) 50.17 o E1.930 S1.610 .

standard conditinns,.(SCF)_ EQ{SS ‘ S1.372 o 50.469
Total sampling time. ... (MIN) 60.0 60.0 0.0
Moisture content...... (ZV/V) 8.56  10.44  10.38
Oxygen content.... (ZV/V DRY) 1.18.49 18.5@ 18.50

Milliequivalents of S04 in..
gas SaMPle.c-cuvsssanccnnns B.7477 . @.6832 @a.8272

Sulfuric acid concentration

(GR'/DSCF)--------I-------l m-mllz ‘ m-wlml B.m124

(MG/DSCM) s s s euussnassveanas 26 23 28
(PPM_D_RY)-.---n----------- 6 6 7
‘(PPM_NET)--.--.n-------ll- ' & 5 &
H2804 emission rate.. (LB/HR) 27.83 24.77 . 29.99

27




3.5 Results of Opacity Observations =
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Interpoll Report No. 7-2374

o ~Eye1eth, Minnesota

Test No. 2 _ _ _
EXCO Induration Line 2 Stack A (ESPP46 East)

Results of Opacity Observations - EPA Method 9*

Percent Optical ‘Relative
" Opacity Density Frequency (%)

0 - .0000

5 o .0223
10 .0458
15 .0706
20 -~ ,0969
25 - .1249
30 © - .1549
35 -.1871
40 .2219
45 .2596
50 .3010
55 .3468
60 .3979
4559

. .5229

75 6021
80 .6990
85 .8239
90 ©1.0000
95 1.3010

99 : - 2.0000

Time Average

Observer: C. Mosser

Cert Date: 4/23/87

Date of Observation: 5/21/87
Time of Observation:

*Unable to perform due to overcast skies.

29
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Eveleth Taconite Company : '
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Interpoll Report No. 7-2374
Eveleth; Taconite ‘Company -
Eveleth,” Minnesota

Test'No. 2~ o
EXCO | Indurat1on L1ne 2 Stack B (ESPP47 West)

Resu]ts‘of“Opatftyabbsefvatfdﬁs_QVEPA Metthﬁg*'u '

J-vﬂkqurEEht=} : _ - Optical . ' "i Re]at1ve _1'"
- +-Opacity = -~ B Dens1ty \ : Frequency (%)

Cert Date:. 4/23/87.

-”_T1me of 0bservat1on- |

0 i T 0000
5 Coo L0223
100 . .0458
- 150 S e 0706
25 C . 1289
S 300 Cot o - L1649
3’ oo .1871
C40. e 2219
85 L .2596
50 ¢ oL ..3010
o BS o  a.,3468
60 o .3979
65 . .. '.A4559
70 S .5229
75 146021
80 1~? 6990
85 .8239
90 . 1. .0000
- 95 Co1.1123010
99 - .'”';mZ?UOOOJ

f'TihefAfeﬁage!;f

Observer: . C.-Mosser

Date of Observation: 5/21[87_

”*Unab]e to perform due ‘to overcast sk1es.( .

_:. :30;




Tewow 8

Source category - Taconite ore ‘processing . Date: ..
~ Planthame ": ~ Eveleth Taconite Company . ' Location:
~Testdate :  May21-22,1987 = - | -Ref. No@

Process : . Indurationfurnace Basis for process rate L

B - Emlssu)n - Process: R

. | Typeof | ‘[Run| rate,". | rate, Emlssmn fa_ct'or-'_.._ .
| Source | control PoIlutant No.| ‘lb/hr:. ton/hr | ka/Mg | Ibfton
~[Lne2 =~ | None S02 1] 1066.00| = 551 | 097 [ 19 -
~ [inlet, Total . S02 2 | 1063.00 | 551  096] 19

Pellet . . [ S02 3] 99.00]| 551 o0g80] 18
- |Induration -+ - | ___AVERAGE . 095 . 19
(fumnace, S co2 1| 60151 | 551 55| 109

grate/kiln ~ CO2 2| 68731 851 | . 53| . 107
 |coal and co2 3| 60839 551 | 55| 110

coke-fired ' o _ - AVERAGE - . 54 - 109

— H2S804 | 1| 9770 551 0.089] 018

H2504 2 88.00| 551 | 0080] 016

H2504 3 94.80 551 | 0.086]| ' 0.17

B - AVERAGE -~ | - 0.085| 017

~ |Line 2 Wet - 802 1| 72293| 551 066 1.3
" |Outlet, Total  |scrubber S02 2| 74219 551 | 067 13

Pellet - |system S02 3 | 691.04 551 - 0.63 1.3

Induration | - 5 AVERAGE”"” - 065 1.3
|furnace, | co2 1] 56613| 551 51 103
|grate/kin | Cco2 21 56936 551 @ 52| 103
|coaland . - | co2 3| 57260 551 | . 52| - 104
|cokedfired | COo2 4 56613 551 51| - 103
| . co2 5| 56936 | 551 52 103

cO2 6 | 57260 | 551 52| 104

_ AVERAGE = .. B2 1083

Filt. PM 1 5761 | 551 0.052 | -0.10

Filt. PM 2 57.59 | 551 0.052 - -0.10

Filt. PM 3| 5441] 551 0.049 | 0.10

~ AVERAGE 0.051 | . 0.10

H2504 1 56.54 | 551 0.051 - 0.10

H2504 2 51.97 551 0.047 0.094
H2804 . 3 - 54.99 | 551 0050 | 010 .

- AVERAGE o 0.049 0.099







Taeow 18 en

.. Source category: Taconite ore processing : .. -Date: -
Plantname = : -~ Eveleth Taconite Company - ° . Logation: ‘
Testdate : . May 21-22, 1987 . - Ref.Nogzw)
Process ~ : .- - Induration furnace = . . Basisforprocessrate .

L - | " | Emission| Process| . = .
o Type of o Run| rate, | rate, |Emissionfactor . .

1 - Source control |  Pollutant No.| Ib/r | ton/hr | kg/Mg | Ibfon .
Line 2. |Wet 802, | 1| 354.02 551 032 - 0.64 e
Stack A scrubber S02 - 2 35459 | 551 | | 032] 064 -

|Pellet system S02 3| 81521 ~B51| 029 057
Induration - - AVERAGE ' 031 062

- |furnace, . ' Co2 - | 1 27960.8 | - 551 | 25.3727 | 50.7455

|rotary c0O2 2 | 28216.4 551 |. 25,6047 | 51.2095

{kiln . ' coz '3 | 28599.5 551 | 25.9523 | 51.9047 -

' vg//é’u" - c0o2 - 4 27960.8' - 8651 | 26.3727 50.7455

123%™ cO2 - 5 | '28216.4 551 |  25.605 | 51.209

I ' cOo2 6 | 285995 1. 551 | 25952 | 51.905

AVERAGE _ 25.6433 | - 51.287
Filt. PM 11 3540 | 551 . 0031 - 0.06
Filt. PM 2 37.50. 551 - 0.03 0.07
Fit. PM. | 3 36.02 551 - 0.03] -0.07
AVERAGE 0.0329 [ .0.066 -
H2504 1 2871 | 551 | ' 0.03 005
H2S04 2 27201 551 | ' 0.02] . 005
H2504 3 25.00. 551 0.02 -0.05
B " AVERAGE 0.0245 | 0.049
™~ L_iné2 | None S0O2 1 | 534.00 551 048 097
StaCkA ' S02 _ 2 | .537.00| - 551 049  0.97
Pellet : : S02 "3 48700 |- 551 044 088
Induration | - AVERAGE = . 047 094
furnace, ' CcOo2 . 1| 297083 - 551 | 26.9585 | 53.9171
rotary _ .CO2 2 | 282164 | . 551 | 256047 | 51.2095
kiln. " . - GOz -'8'|. 30387.0- 551 27.574 55.149
' G—ﬂﬁ"é{ et ' ~ AVERAGE . | 267125 | 58.425
: H2504 1 45.20 551 0.04} 1 0.08
H2S04 2 42.70 551 | - .0.04 0.08
H2504 3 39.20 551 [ . 0.04 0.07
AVERAGE 10.0384 0.077

No inlet flow rates; CO2 data are based on outlet flow rates

B R

[tne2  [wet 802 368.91 ] 551 ]  0.33] 067
Stack B scrubber SO2 38760 | 551 | 085 070
Pellet - |system so2 3| 37583 551 0.34| 068

(]







Q;?,

Taconite ore processing

o ‘Da"te:" -

Source category: _
. Plant name - Eveleth Taconite Company Location::
Test date May 21-22,1987 | _Ref. No. @
- Process - - Induration furnace -+ -~ - Basis for process rate
4 ‘ | Emission | Process : S
- Type of | - Run| = rate, . | rate, ‘_.Emissicjn-fact'o-r'-- o
* Source | control Poliutant | No. lb/hr |- ton/hr | kag/Mg | 'Ib/tOn
Induration - ~ AVERAGE 1 034 069
furnace, co2 1 | 286522 | . 551 .| 26.0002 -"52 0004
rotary - . C02 2 | 28720.0 551 | 26.0617 | 52.1233
|Kiln - CO2 3 | 28660.8 | 551 | 26.0080. | 52.0159
- Lo CcO2- 4 | 28652.2 551 | 26.0002 | 52.0004
g@‘é,’“ CO2 5 | 287200 | . 551 | 26.062 | 52.123
- C02 6 | 28660.8 551 | 26.008 | 52.016
© AVERAGE ' | 26.0233 | 52.047
Filt. PM 1 22.21 551 0.02 | 004
Filt. PM 2 [ 20.09: 551 - 0.02| 7 0.04
Filt. PM 3 18.39 551 . 0.02| 003
' "~ AVERAGE 0.0184 |  0.037
H2504 i 2783 551  0.08 -~ 0.05
H2S04 2 24.77 551 0.02 . 0.04
H2504 3 2999 | 551 0.08| 0.05
- AVERAGE | 0.0250 0.050
~|Line 2 None S02 1| 532.00 5511 . 048] 097
Stack B | 502 2| 52600]| 551 | 048 0.95
Pellet S02- 3| 509.00| ° 551 ' 046| 092
Induration . AVERAGE 047 095
- |furnace, _ Cc0O2 1 | 30443.0 551 | 27.6252 | 55.2504
|rotary -' cO2 2| 30515.0 | 551 | 27.6905 | 55.3811
- |Kiln '\_,J | CO2 -3 | 30452.1 551 | 27.633 | 55.267
| ussé‘ _ AVERAGE 27.6497 | 55.299
H2S504 1 52.50, 551 "0.05( - 0.10
H2504 2| 4530 551 | 0.04 . 0.08
H2S04 3 5560 | . 551 . 0.05} 0.10
AVERAGE 0.0464 | 0.093

No :igl_ef flow rates; CO2 based on outlet flow rate.

Q- Toe Vs codoet Bl Ng Nedo








