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I. INTRODUCTION W,

The Emission Measurement Branch of the Environmental Protection
Agency conducted a series of tests November 17-20, 197éi'at the Eveleth
Taconite Company in order to obtain emission data from an iron ore
benefiéiation plant. The purpose of the test was two-fold. First, to
determine if particulate or SO2 emissions are sufficiently significant
to justify the development of a new source performance standard for this
industry, and, second, to determine if asbestos emissions pose a

hazardous pollutant problem.

The sources of interest were the grate discharge end and the main
waste gas stream of the grate-kiln type pelletizing furnace--both of which

were controlled by wet scrubbers.

The emissions of interest were particulate mass and asbestos in the
grate discharge end emissions and particulate mass, asbestos, 502, and
particle size in the waste gas stream. Vigible emission readings were
attempted but were abéndoned due to adverse weather conditions. High
volume sampling was also attempted using the Rader* automatic sampling

device but was unsuccessful due to high moisture and low ambient temperatures.

This report presents the particulate and 502 results from the test.
Recent preliminary electron microscope analyses of testings samples from

Eveleth did not indicate the presence of asbestos. Theoretically, the

tailing samples should have a higher percentage of asbestos than the ore

or the iron concentrate (if asbestos is present at all) because of the

*Mention of trade names or commercial products in this publication does
not constitute endorsement or recommendation for use by EPA.
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beneficiation techniques utilized at iron ore plants e.g. magnetic and
gravity separation. Thus, the Agency currently does not plan to

analyze the Eveleth emissions from asbestos content.



II. SUMMARY AND DISCUSSION OF RESULTS

Particulate Results

‘Table I summarizes the results of particulate mass and SO2 emissions

from the two sources sampled.
| (Venturi Scrubber (Points A & B))

The sampling was conducted according to Method 5 with the substitution
of m1111pore filters rather than the usual glass fiber filters. The
millipores were used so that subsequent asbestds analysis could be performed.
Due to construction hateria] of the millipore filters, sample box temper-
atures were maintained below 200°F, Stainless steel probes were used on

the inlets and glass-Tined probes were used on the outlets.

On the inlet of the waste gas scrubber (Point A) modifications of
the Method 5 train were required due to the unusual duct configuration.
The filter was attached to the probe at a 75° angle and enclosed in a
protective box. The filter was then attached to the impingers by means
of a flexible teflon tube (Figure 4). This created problems on the first
run as the impinger box was accidently pulled over causing it to fall

and break. Consequently this run was abondoned.

In the data on Point B, Run 1 is based on.saturation at the stack
temperature of 127°F.  The other two runs are based on actual moisture
collected. The average outlet concentration of the Venturi Scrubber

- (Point B) is .0852 G/SCF versus 2.1675 on the inlet (Point A) indicating
an efficienty 96.1 percent of the control device.

(Ducon Scrubber (Points C & D))
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A preliminary traverse on the outlet to the Ducon Scrubber
(Point D) indicated extreme cyclonic flow. Straightening vanes were

installed and the cyclonic flow was eliminated.

No other problems occurred and the sampling on these points

proceeded uneventfully.

The data on the Ducon Scrubber indicated an average_out1et
concentration of .00514'G/SCF and inlet concentration of 3.5561 G/SCF

indicating an efficiency of 99.85 percent for the Ducon Scrubber.

Tables II thru IX shows data printouts for individual points.
Figures 1 thru 7 illustrate the sampling points and details of the

individual locations.



TABLE 1
SUMMARY OF PARTICULATE AND S0, DATA

STACK STACK FLOW ' LOADING FRONT LOADING TOTAL SO
RUN NO. TEMP OF SCFM % 1 G/SCF G/SCF PP
1A .l e emmee cen 16.29
24 207 282,249 120.1 2.7183 2.7195 10.04
3A 251 300,825 104.8 1.6166 1.6194 9.56
AVG 229 291,537 112.4 2.1675 2.1695 11.96
1B 127 2735044 103.0 . 0.05384 0.05584 < 0.23
2B 125 273,627 107.8 0.11010 ~0.11079 2.67
3B 137 278,880 109.8 0.09163 0.09198 15.29
AVG 130 275,184 106.9 0.08519 0.08620 6.06
1C 193 13,593 113.8 4.0868 4.0872 *k
2C 190 13;552 107.3 3.3329 3.3230 J—
3C I 13,523 106.6 3.2587 3.2590 -—-
AVG 187 13,556 109.2 3.5561 3.5564 -
1D 78 13,254 99.4 0.00734 0.00751 -
2D 73 13,197 97.8 0.00479 0.00531 -
3D 68 13,149 100.4 0.00329 0.00355 cn-

Ava ' 73 13,200 99.2 0.00514 0.00546 -—-

*Sample Lost
**No S0, requested
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Point A - Dryer - Inlet - Venturi Scrubber
DARTICULATE SUM . ARY ~ TN GLT3H O IITTS

I |
e DESCRIDT Y UNITE.. oo 2 . . .__AVERAGE . ____. .. ;
l e AT E. OF ’\‘J.L ——— Al dR7 5 1=19Qw75 __ _ ___... . !
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STALK 42¢ S & R N V- I AR T - I 1 s S §
I NET TTMT TN 964.0 QA0 2
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I VO MY BASMET T i LANR DCF L1, 77 L1.,AS
o el AMB SRS ARTER fTA2 0 UDEGUF. ApAL9 o 400.,9. o
VDL DRY BAS=STD 02N DSCF L0, 76 37 .80
I THTAL HP) £ ELTIN ML 1RS .01 r» 2.0 o
VAL M2 AP RS TN NN SCF R.77¢ LRZ
REICENT MATSTHINRY vy 1_?___!__7 o 1 1 .'_{_ L
M0 55‘ a FTIOA noY mAs LR273 L2737
m:;r'nlr *1;> RY Yl DY 10 A 104
DF2M=NT N 8Y Y3, NRY o 0N n _
I :-‘EJF”’H' f2ORY ML DA 7“:?_() 79,0
MOL " "1 83 JT-D3Y S3T¥ GRAS 22,01 29 01 - e
ANLE 0182 UT=8 7% BAS _ 27 NA 27.74
l AYG TACY TRUDER ’\ T2 NF&,F O A PO 6 N 5. T N
NET SAMOLTHG 20T 113 1 1
_..8TACK mREs 32T, afaS0lUTE TN MR 22282 2770 _ e
l AVG STACK GAS YFRLNCTTY Fo3 75,404 ], 392 7 LOAR
STX FINJRATE, D2Y,STHh €%  JSCEM 28249, 2NNRDPS . 2Q45%7..
ACT I3l STACK FLOJRATF ACFH LA?A94L, LO1ART, L771AT,
‘ DERC-MT TSOKTHETYC AP0 10U S
I PARTTOUIATE Wi-Pa3TTAL MG 7190,70 397,40 S3R4 .15
. CARTICINALE J7T—-"9 7 AL NG ALK QR4 .50 55R9,.05
: PEREC TM2THGFR CATNH _ N o .7 ) .1
I ’ PART, 10AN=271L,S70 CH GRA/INSCE 2L,71R3% G ALAVATD L 2L,1ATRO
PART, 1.OAN=TFL,57N nY RR/DSCF 2.71947 1,A194% ?.14A945
v PART, 1LOADLITL.S70 £N ",17 “_LA2 23,3007 _A3R,88A7% AR,R73W7.
l PART, 113N-T [ ,STD €N A 15% CO2 2%,309764 1%,.%:021  18,850527
DART, 174AN-2TIL,S7K 0N RRIACFE 1.6%?10_ LOR AL 1,3_:3___0__?___H_______~
PART, 1N0AN-T:L,S7K CN GR/ACF LAS7Q7 omzs 1.32414 ‘
DARTIEL FATS_9242TTAL LR/4R AB7A B4 L1AR, 8372.8%
I' PAITTIC FATS—-TOTA [R/HR AS79,21 4175, 75__'___5'7_'{'.'A7 T
DART FEMYIS/JT 230 FY 2TL  1R/TON R R L R )
N PART FAT1S/4T.230 FO TIL [R/TON *»H ,,,,,,,,
l DERMAZMT =405 ATR 1540.5 1540,5  1540,%
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.. TABLE. 1V,

_ Point B - Outlet - Dryer - Venturi Scrubber )
PARTICULATE S JIMJIARY IN FIGLISH UNTITS

DESCRIPTION UNITS oo A P R AVERAGE

o A1eI8=75. _11=18%75 . 11=19-75__ . ...

DATE 0OF RUN__~ IV

ET2
MIAN
INHG.
TN, H2D
e DOF.

28,533 78,538 78.5%8 .
Gh.0 Q4.0 94,0

PRARL IR A DRIAO
L70A 1,120 LRan

L7y O b9 AG B0 A

— STACX.ASEA

NET VIMFE OF RUN
RAROMETRTIL PRESZURE
AVG ORIFICF PRFS DRIP
MOl DRY_GAS=MFTZER_CONdD .

AVG GAS METZR TEMP
—_— N O L DRY-GAS BTN GOND

DEG.F
NS CF-

79 .1

79.4

71.0

TOVAL H2D CAL'FCTFD

PERCFNT MOISTURE RY VvOL
— MOLE RRALTIOHN..DIYGAS

e YDLHD) VARIRSTEN LN S.LFe

ML

y/ ,,'._._tg_',)
.0

Lb A5
144,0
S _6_. (9 ?

176.0

LR AO—

PERCENT CO2 RY VOL. NDRY

12,9

R. 79
14,6

R B e i e
1.7

1.8

MOLFRYLAR WT=NAY STK GRAS
MOLELULAR WT-S5TK. GAS ..

29,07

AVG STACK TFMPFRATIRE
NET SAMELING 2QI4TS

NEG.F

127.0
1

270 Sdsee

29.04

125.0

STACK PRFSSHA®, ABSOLITE
AVG STACK GAS VEIOCITY

IN,HG

STK FLOWRATE, DRY,STND CN
ACTIIAL STACK FINWRATFE

"DSCFM
ACFM

28,17

ERSe 72,174

273044,
163443,

2R, R7
26,295

DR RN T2 RVl Dok p DR — 4.9 4 193 1.9,
"PERCENT 0 RY VJLs DRY L0 R L0
—— DFRCHENT.12 BY VOL, DAY e 7Q 0 79 0 2900 B

29.06
137.0

PR AS

27 TAPT .
3595720,

PFRCENT TSOKIUFTIC
PARTICULATFE WT=2ARTIA]

MG

103%,0

107 .8
233..50

PARTICULATFE WT=TOTAL

MG

186,00
161,80

P7RR0,

L 3RLDP2Q .,

109.8
283..040

-y I - S S S A S

ST Ay L

R1..538 —_ 7R.31A.

PTS1R4 .,

349137 . _

10A4.9
259,27 .

335,40

7R9.10

PARTIC FMIS.PARTIAL

LR/HR

124 .01

RARTIL FAMTS~TOTAL

LR ZHR
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TABLE V

Point

B - Qutlet - Dr_yer - V_en__’_c_grj____Scrubb_(_e_r_‘____

l PARTICULATE  SJM'JARY T4  METRIC UNITS
l PESLRIPIION — UNITS 4 - 2 2 e AN-ERAGE -
AT RN —- 1= t-R=7 G = Ar =R =T B o} gt Q =B e
I SFALK AREA M 2297 X T JEP 2 Ko I SR
NET TTIME 0OF RN : MIN 9A.D QA.D QA0
e BARDOMETAIL _PRES R e ML HG e 2R P 7 RA T PP b
AVG ORIFTCE PRFS NIN2 M. H20 20,218 PROLLR 272 .3%87 .
I VL NDEY BASLMETSR.COA4D  DMZ 4R _— 1,36 A AT
AVG SAS5 METHER TRAR NEG.C 2A.7 7h.L 21,7
e MOM_ DAY GAS-3TD £24D L DAME 1. 2A AR AR
I TOTAL HP) COLLEGTED L ) 1464,0 175,0
VOL H2) YADPIR-STDH_ LMD 43 WO 20 N S
PERCEHT MOITSTURE RY vOL 1%, R 12,9 144
l ADLE FRACTION N2Y. GAS , e 86?871 o BSho____
_ PFRCENT €02 BY VOL. DR - _ 1.9 1.7 “1.8
: PEQCTNT N2 &Y VYIl . DRI 19,1 19,3 19.2
PERCENT 0 RY VIL, NRY ° . ] .0 L0 .0
I DERCENT 2 BY YOI, NY_ ... 790 7920 29 Q) s
MOLECULAR WT«N3Y STK GAS 29.07 29,04 29,06 '
MOLECHI AR &T-STK GAS _ X AL VAR L A - S 3 S S
l AVG STACK TEMPFRATUF NEG,C 57,8 54,7 58.%
NMET _SAMDL TG 20T 8TS. 4 - TR 4
STACK PRESHURRE, ARSOLYTE Mi,HG 732,10 737,30 727.96 _
I —— e AN L S TAL K BAS M EL DL T T Y A LG PRLEDR e PR DB DU REGF - PFRTT -
STK FLOWRATE, DAY LSTH CH DIMZ/A 7737, 7T74LR, 7897, 7792,
ACTUAL STAGK FLOWRALTE AMZfilbe e -4 () PR e — 4R — O RE O A b R
PERCFNT TSOXKTNETIC 103,0 107 ,8 109.8 10A.9
e PARTIGULATE W T 2 RARTIAL MG N SN, W SR B & S ¥ SEEN £ VL I L
PARTTCULATFE WT=TNTAL MG 161 .80 T25.40 ?R9.,10 2h? .17
PERL TM2JHNGER CATCH. : SV A S AUSUUIPSSN M. S—
l PART, LOAN=2TL,STH CH MG/NAZ 123,21 251,94 209,68 194,94
PART _ LOAD~fLL.SCD CN MG LNAZ 127,729 262 5% 210 haf e AT 2T
PART, LOADSOTL,STND CN A 12% CO? 77TR, 1A 177R,40 1397 ,82 1318.15
PART_ 17A0-T | ,S$CN CN 9 12% €02 R07.09 1789 .40 1403 ,22 1.3453.30-
PART, LOAND-PTL,STK CN MG /AT 92,45 191, hL 152,10 145,40
DART . LOAD-T. 1 .STK CN MALADR Q5.,.89 . 192 .85 152,49 AL A4
PARTIC FMTS-PARTTIAL KG/HR 87 .14 117.1% 949,35 91,21
PARTIC FATS~-TOTAL KG/HR 59 .28 117 .86 992,73 972.29
PART FMIS/WYT 923N F0 P2TL KG/MTIN dokok Ttk kiek ok r kL hkok A Nk A bhhokror ek bk T YAk kk
PART EMIS/4T 23D FS T I KG/MTON RS ELTIS TERATS LR L LTS ERT R LR T S X
PERCENT FXCTS53 ATR : 1087 ,7 17640, 4 1159.,4 1167.5

— 11220154




TABLE VI

Point C - Inlet - Kiln - Ducon Scrubber =

DARTICULATE SiM+4ARY IN  EIGLISH UNITS

DNESCRIPTION UNTTS 1 ? 3 AVERAGE

DATE_OF RJUN 11e20=75 .. 11~20~75 _11=20 =75.

STACK AREA : ET2 2.500 24800 2500 : -
NFT TIMFE OF RUN MIN Ah .0 Ah, 0 AL, 0

BRAROMETRIC PRESSUIE._ LINJHG . 2889 28,50 . .2R,59. —

AVG ORIFICE PRFS DIOP TN, H29 1,040 1,100 1.020

VOL DRY GAS-METZZ_COND ~DLE - T S U 27,22 37,28
AVG GAS METER T=MP NEG,F R5.5 an.,s. 95,0

vOL n2Y GaS=-3TN_COHND _DSCF . 3ABR..._ 3L 3B . b A0 S
TOTAL H2?0 COLLECTED ML 14,7 24,0 12,4

vOl H29 JARPIR-STD.COND SCF _ 7.0. A b L+ P
PERCENT MOTSTURE RY vOL L 1.9 2.7 1.7 '

MOLE FRAGTION D2Y GAS _ L9841 L9AR. 983,
PERCFNT €02 BY V3L, DRY ~ L0 .0 .0

PERGENT 0P RY VIl DRY 21.0 . 21..0 21...0

PERCENT €O BY VOL., DRY .0 W 0 .0

PFRCENT 2 RY _VOL, NAY

i

; 79.0 79.0 .. 79.0_ e
MOLEC!LAR WT=DRY STK GAS 2R.%4 PR_R4L PR ,74
CMOLFECHLAR NT-STX GAS . - 2R.64 L PRLALO9 2R
AVG STACK TEMPFRATHRE NEG,F 1073 .0 160,00 177.0
NET SAMPLING 2014T7S 1 1 S I
STACK PRF3IHRE, ARSOLYTE IN_HG PR32 ?R.3? PR,37
AVG STACK GAS YFLOCITY -~ FPS. 85 ,R73___. RA.LOZ. R3LA9R . R5.1A0_
STX FLOWRATE., DRY,STD CN NSCFM 125973, 13552, 135273, 135564,
ACTHAL STACK FLOWRATE _ _  AGEM 1R0R4. . 1814S. 17423, . VTREhLe
PFRCENT TSOKTIAFTIC 113.8% 107 .3 .106;6 : 109,72
PARTICIILATE WI-PARTIAL _ MG 9708 .30 i BT LD 722158, 20. . R113,97
PARTICULATFE WTTOTAL MG 9709.70 7L17.70 0 7216,30 2114 ,KR7
PERC IM2INGER CATCH i S i 0 O a0 D
PART, LOAD=PTL.LSTD CN GR/DSCF L, NRAR? 3T.322R8 . 3 ,25R71 3.5561%
DARTP,LDAD—LJI.QFDMCN GR/DSCE . . _4L.OR7?20 .3 37298 __ 3 ,72589R. __3.55439
PART, LOANPTL,STNH CN A 12% CO? R L L A R AR TR RN R
PART, 10AD-TTL,STD CN 2 12% _COD2 . skl obohoor X ok Rt ot o sk k b e
PART, LOADZPTL »STK CH GR/ACF R.N7RE4L 2. hR0O4L? 2.520R7 ?,A9328
CPART., LOAD=TiL,STK CN ___ GR/ACF __ . %.078%3 __2.48052 _ 2.52108 ..2.69%48__ .
PARTIC FMIS=PARTIAL : LR /ZHR : L7614 3R5,99 ?;/7‘_,?'5 ‘A1'§_.?Q
___BARI[Q_EﬂEtJﬂiALm;____n"Lﬁlﬂ&_mm__AZAJRRWijaéLQQMMm31147ﬁnm;A13.32m

DART FMTIS/WT 2R FD PTL. I.LR/TQON B N EEE R E R R R R I
PART FMTS/WT PR0 FH TTL I R/TON B R TR ¥ R TR R X 1 e e B S A Tl . 5
PERCENT FXC=S . AITIR T T A L e L A R E LR BT A

PLANT: FVELETH TACONITE . ' o S
_ IOCATIAN:  FVELETH,MIN, e S e
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TABLE VIT S .
Point C - Inlet - Kiln - Ducon Scrubber e
PARTICHLATE  SUMHARY  IN  METRIC  4MITS
DESCRIPTINY UNTTS 1 2 3 AVERAGE.
DATE_QOF RUN .. A2 0575 1122 0-75. A1 =207
STACK 4RFA M2 L325 _.325 .325 ‘
NET TTAG OF RUN MT Y AL, D AL, D b, 0 ‘
_ RARNMETRIC P ESUXE O MAHG 724,19 72A.19_ 7?6349 - .
AVG NRIFICLE PITS DN20F ML H20 26,414 27,940 25,908 "
VOl DRY GAS-MET R COND M3 AWM A0A L L 0A e
AVG GAS METFRR TaMP NEG.C 90 7 32,5 25.0 -
VOL DRY RAS-2TDH 0NN NNMZ 04,97 97 - .
TOTAL H?D CILLECTED ML 14 7 24,0 12,4
MOl H2D vAPHR-STND_CIND NM3Z a2 SN 4 . T § I J R T
PERCENT MOIST!URE RY VOL 1.9 3.2 1.7
MOLE FRACTIIN NRY GAS ... _ OR1 L 9AR W98
PERCENT CO? RY VIL, DRY .0 .0 .0
: PERCENT 02 RY VOl., DRI 200 Qe 21,00 21,0
i PFRCENT €O RY V)i. NRY .0 .0 .0
PERCENT 42 8Y VNl DRYfoee . 29 0 e 79 O 79.0
MOLFCULAR WT<DRY STK GAS 28.24 PR, AL 2R, R4
MOLECUILAR. 4T -STK _GAS e 2R AL DR LY . PR, AA.
AVG STACK TEMPERATIIRE NEG,C 29, 4 R7.% R0, 4
NET_ SAaMDPITYG 2OICLLS i 1 1 i 1.. ] o+
STACK ©RESIYIF, ABSOULYTE M, HG 719,3% 719,353 719, 3%%

AVG STACK GAS
STK FLOJRATFE,

_ ACTUAL_STACK FINWRATFE __

PERCENT TSOKIMETIC
. PARTICNIATE WI=PATTAI

DAMZ /A
~AMZ /]

385,
S0 o

3R4,
514,

MG

VEILQCITY . M/S_ 24 A7A 24,36 ..
DAY STH €N

25,359 25.957 __ -
387, 3R4,
495 50h.

1138

708,30 7417 .40

PARTICUILATE WT-VDTAL
.. PFRC_ IWPTNFF? CATCH

MG

107.3%°

104, 4 109.7
7215.20 . 8113,97. ...

9709.,70
W0

7417.70

PART, LOAD-PTL,STN CN
PART, LDAD=TTL,STD _CN

_PART, 1.0AD=T: L,SCX
PARTIC FYIS~PARTTAL

__PARTIC FMIS~TOTAL_ . ___
PART FMIS/WT PRND FD PTL

— DART EMIS/WT P3N FN Tl KG/MTON ki k-ses

PFRCFNT EXCESA
13120237

AIR

PART, LOADLPTL.STD CN A 1
PART. LOAN-T L.,STH CV 8
PART, LOAD-PTL,ST¥X CN

N

MG /NM3

MG A7
1?7 CO?

A2% €02

_MG/AAR

9357 .18
_9383,.085

7A03.924
ZANL P4

R I R

MG/AAR
G IHR

KG/MTON

KG/HR

TNLLRA
L7045 ,52
215,98
_216.,.00

SA74,17%
8A7A
175,08

kdk L rh r ko cdd ot Fhr Ak r et bk kol bkt okt fov e ek A
B B el SR A il S A e I i Sl S O S B> S J5 L SRS

LA RS AR S EEEELE L EENFEREE R EERENSEE I IE S

P § B

__7L57,78%
L k*k*\-\-‘-‘b***\‘\*‘rl-**-'r*\-'r*)\‘c'a‘\'****ﬂ-\'-\-‘,
ke kb ok kY E X e h ko b v h

« SA

e A25.09. 171,35

7214.,30 R114 .87

a0
7L57,16 [ R13T7,.7A &
_R13%,34

§7AR, 71
5749.,19
171,34

6 f»%.?h
AIAT A9 L
187,47
AR7.48 . .
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TABLE VITI

Point D - Outlet ~ Kiln Ducon Scrubber SN
PARTICULATE SUM4ARY "IN - ENGLISH UNITS o
l DESCRIPTION - UNITS 1 t? _ 3 AVERAGE
I DATE OF RUN 11«20=75 11=20=75 11=20<75
‘ STACK ARFEA "FT72 4.909 4.909. 4,909
JNET_TIME QF RUN e MIN L AGLD LY SO L hb .0 —
l RAROMETRIC PRFS IURF IN.HG 28,59 >R .59 ~ 28.50
AVG ORIFICE PRFS5 D02 IN.H20 2,800 2.700 2,800 .
V0L NRY GAS=MFTER COND NCF 55.19 5% .54 54,98
I AVG GAS METER T=4D DEG.F__ AD LN S5a.0 55,0 e e -
-vOL NDRY GAS«STH COND DSCF 54.173 52,07 54,727
 TOTAL H2D CILILECTED ML . ' Lo e D _
I VOL H2) VAPOR-STNH (OND SCF .00 .00 00
__....PERCENT MOISTURF RY VOL e BB 1.0 . 4.7
MOLF FRACTION DRY GAS .957 CEN .953
PERCENT €02 RY vDlL. DRY .3 .5 .0 )
l ' PERCFNT 02 BY VOL, DR ' T T 0,7 20, - 21.0
PERCENT CO BY VOL. DRY ° . .0 .0 L0 ]
PERCENT 92 BY VOl NRY 79.0 79.0 79.0
l MOLFCILAR WT=DRY STK GAS5 2R,A% . ?R.90  _2?28.%4 _
. MOLEGULAR WT=STK GAS _ PR, 41 22,80 ?8.37%
AVG STACK TFMPFRATURE DEG,F - 78,0 73,00 AR, O _
I NET SAMPLING POTITS _ 1 1 1
STACK PRES3U?S, ARSOLUTF IN,HA 2,19 28,10..__..28,10
AVG STACK GAS VELOGTTY FPs = 50 .ARS LARA,LSL . L9,A99 49,613
STK FLOWRATE, DRY,STH CN DSCEM_ 13254, . 13197, 13149, __ 13200.__.
I ACTUAL STACK FLOWRATE ACFM 14927, 147270, 164637, 14617,
PERCFHT TSOKIMNFTIC QY 4 97.8% 1004 . 99.72. .
PARTICHULATE WT~PARTIAL MG ?5.80 16,50 11.40 17 .97
I PARTICHLATFE WT=Y07AL it 2h,L0 - 18,30 12,50 19.07
PERC TMPTINGER CATCH g 7.3 . 9.,R 7.2 AL
. PART, LOAD=PTL,STDH CN GR/DSCF SON734 2 DNL79 MINEYA 00514
I _ PART, LOAN=TTL,.STD CN GR/DSCF . 00751 L0N8T LON355 00546
PART, LODANLOTL,STD CN A 12% €07 ,293A3 VB0 T ke rd v A AT Ak k
: PART, LOAD=TTL,STDh CHN A 42% €02 »3NDALS 2127 8A K kk ko tredrhrhk ko
- PART, LOAD-PTL,.STK CN _ GR/ACE . eN2ASY L0043 .0028A  ,004A3
I DART, LNAN=TTL,STK CN GR/ACF LO00AAT JN049T L0N31R 00497
PARTIC FMIS-PARTTAL LR/HR L83 , 54 £ 37 _ .5R
PARTIC FMIS-TOTAL ' ILR/HR . RS LA0 A AP
l DART FMIS/WT 23N ED PTL | R/TON **:‘:‘\-***-;(.1‘(,‘:-.‘-.--k***ﬁ--‘r;‘r-‘r‘\'***-‘(-,\-'.\--~!-**',\--,_\-:-‘r:'r**',\"\'*
PART FEMIS/WT PID FD TilL LR/TON **-'r-.!r*k'.'r.,—-‘.--'r-\'**.'c'.‘-.‘-.‘r:'(;‘t*-k-,'-\-**ﬁ-*-f\--.\--it*:-;\'*')'r".'_‘.'-r_*':_;.;___.
: PFRCENT =XCES:5 AIR . 122A9.,2 G7E8R . bhkxt timhkhh khohd ok b er kx
l PLANT! FVELTTH TACONITE o
JIOCATION:  FVELRTH MIN,
I 12 N,



TABLE X

Point D - Outlet - K11n - Ducon Scrubber

PARTICULATE SJM7a’Y IN METRIC NITS
NESCRIPTINN UNITS 1 ? 3 "AVERAGE
B DATE OF RYN 11=20-75 11=?20=75 112?20=7%
STACK ARFA TOMD ALY AT L4560
NET FTTE OF RUN Miﬁ_ AL LD AL, 0 YA
RARNDAETRIC PIESURE MG 724,19 724,19 723,90 B
TTTTTAVG NRIFICE PIES pDR0P M H?ﬂ""’ " 71.120 TARL58N 71 120
VOL DRY GAS~MFT=R COND nM3 1,564 1,52 1,54
TTTTTAVGE GRS HMETER TRAb _ "DEG.C 15,6 17 .8 1? 8
_ VOL NRY RAS~3TND COND nyM3 1.53 1.50 1,54
TATAL H?D CILLEGTFED ML ) .0 .0
VOL H?7 VADOIR-STD £IND NM3 00 0D L0n
PERCAENT MOTISTHRE BY V0L AN 1,0 4,7
MOLF FRACTION DAY GAS n 857 990 . L9683
PEICENT £O2 RY VvOL, DRY L3 L5 .0
PERCENT 02 ®mY VOL, DRY ?0;7 20,5 21.0 o
PERCENT CO RY VOL, DRY .0 .0 .0
PERCENT 2 RY VOL. DRY ~ 79,0 79,0 79.0" s
MOLECULAR WT=NY STK GAS 28,22 28.90. 28 .84
MOLFGILAR WTwSTK GAS 2R, 41 28, R0 ?28,37% )
AVG STACK TFMDERATYRE DEG,C - 25,4 27,8 *20.0
NET SAMPLTNG 20TATS ' 1 o 1
STACK PRF5:12E, ARSOLUTE MA4.HG 7146.0% 713.74 713,74
AVG STACK GAS, VELOCTTY M/S 15,449 14,749 15,148 15,1727
STK FLOWRATE, DRY,STD CN D443/ - 375, T 374, 377, 374,
ACTHAL STACK FIOWRATE AMZ /A 423, L0L, v 414, bih,
TTTTTRERCENT TTRAKTNET I C . 99 .4 97.8  100,4- 99,2
PARTICULATE WT=PARTIAL MG 25,80 14,50 1.60 17.97
PARTITHLATE WimiOiAL "~ MG 24 .50 18.30 12.50  19.07
PERC IMPINGFR CATCH 2.3 9,8 7.7 b b
BART, LOADPTL,STD N MG 14,80 10.97 7.8% 11.77
PART, LOAD=-TiLsSTD CN MG /NMT 17.19 17,14 8,12 172,49
PART. LOAD=-PTL,STD CN A 12% CO? A71.93  PAB A9k s xRk ki kR vk kK k kA k
PART, LOAD=T/iL.STD CN A 12% CO? AR7 .85 . 291,90k Fhk b Hied Yok kR A bk ok ke
PART, LOADWOTL,STK CN MG /A3 14,91 10,14 ALTh 10,640
PART, LOADLTIL,STK [N MG /AR 15.25 11.24 7.79 11,26
PARTIC FMIS=-2ARTIAL KG/HR S 3R .75 L7 76
PARTI(C EMIS-TOTAL KG/HR .39 ,27 AR 28
PART FMIS/WT 230 Fn PTL KG/MTON R e R R R R R RS L E R R Y
PART FMIS/WT PRD FH TiL KG/MTOHN AT A kR A F vk kF ek kh kb k kA h kA ok ke k kK

PFRCFNT FXCFST
13043047

AIR

1

3249.2

G758 hkehthdkkdnhtakhArrhhk
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Visible Emissions

Visible emission measurements were attempted put it became
obviously futile due to the massive steam plume and rapid
deterioration of background conditions accompanying an impending

storm.

Those readings which were attempted indicated no visible
emissions but the environment surrounding the base of the stack
and visible evaluation of the filters strongly suggest that, with

the absence of the steam, visible emissions were likely.

That data obtained can be found in the Appendix.

High Volume Sampling

High Volume sampling was attempted using the Rader automatic
instrument. This attempt was made on the exhaust stack of the
dryer (Point B). The nipples on the ports had to be removed to
enable insertion of the large radius probe. On the first attempt
the filter became quite wet and while carrying it to the clean up
area the weight of the water caused the filter to tear. The second
test also resulted in a very wet filter. Through careful handling
it was recovered jntact, but there were numerous cracks and obvious

areas of filter loss. Further attempts were discontinued.
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Asbestos Sampling

Following the particulate mass analysis, the filters were sent

to a contractor for asbestos analysis. As stated earlier, preliminary

~ asbestos analyses of Eveleth tailings samples did not indicate the

presence of asbestos. Thus, the Agency no longer plans to analyze the

filter catch for ashestos contact.

SO2 Sampling

Table I summarizes SO2 data collected from Points A & B. Samples
were collected during the particulate tests. The concentrations are
quite Tow and are bordering on the lower limit of sensitivity for the

method. SO2 sampling was not conducted on Points C & D.
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ITI. PROCESS DESCRIPTION AND OPERATION

Process Description

Eveleth Taconite Company is owned by Oglebay Norton and Ford Motor

Company and is managed by Oglebay Norton. Eveleth is situated just south

- of Virginia, Minnesota, and is actually located in the bend of the Central

Mesabi Iron Range formation. This is also south and west of the Duluth
Gabbro influence. Eveleth started operations in 1965 and is now producing
2.2 million long tons of pellets per year. They are presently undergoing
an expansion program to raise production capacity to about 6 million Tong
tons per year of pellets.

The Thunderbird mine of Eveleth which is about 10 miles north of the
Féir]ane Plant, operates with 6-cubic-yard shovels. Presently they use
jet piercers for drilling into the ore body.

The crushing circuit at the mine consists of primary crushing to 10
inches and secondary crushing to 4 inches. The primary crusher is a 54-inch
gyratory and the two secondary crushers are 30" x 70" gyratories.. The
secondary crusher product ié conveyed to coarse ore storage.

The coarse ore storage is a conical building that is open on the
bottom 1ike a large tepee. The ore is dumped in from the top and drawn from
the bbttom with grévity chutes. Coarse ore storage is approximately 8,000
tons in the summer and about 4,500 tons in the winter. They use water
sprays on the coarse ore storage area.

Eveleth hauls their coarse ore in 89 car trains from the mine to the
Fairlane fine crusher building, each car holding 70 tons. The rail cars
are bottom dump cars and the dump station holds 12 cars at a time. The 12
cars are dumped in approximately 12 minutes. Eveleth presently is handling

25,000 tpd of ore and the expansion is projected to increase this to
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60,000 tpd. The present ore grade is averaging about 24 percent magnetic iron
and 33 percent total iron.

Figure 1 depicts flow through the fine crusher building at Fairlane
which contains the 3rd and 4th stages of crushing. The two stages of
crushing reduce the ore to 1/2-inch for rod mill feed.

At the concentrator building, Figure 2, the rod mill reduces thé
ore to about 10 mesh in size. The rod mill discharge goes to the magnetic
cobber which rejects about 35 to 40 percent of the weight. The concentrate
from the magnetic cobbers then goes to ball m111§ where it is ground in
closed circuit with cyclones. The overflow from the ball mill cyclones
goes to hydroseparators. The concentrate coming out of the hydroseparators,
which is the underflow, goes to fine screening. The overflow from the
hydroseparator is tailings dnd flows to a tailings thickener. The coarse

material rejected in the cobbers is conveyed up to a holding bin and

dumped into a truck and transported to the ta11ings area'for dike construction.

The concentrate from the double-drum rougher magnetic separators is pumped
to cyclones. The concentrate from the triple-drum finishers is then pumped
to the pellet plant.

At the pellet plant, Figure 3, the concentrate is filtered and conveyed
into concentrate holding bins. The concentrate is removed from the bins
by table feeders onto a traveling belt to which bentonite is added. The
concentrate plus bentonite is then fed to balling drums.

The five balling drums at Eveleth are 9 feet in diameter and 31 feet
in length and will process about 80 tons per hour each. The balling drums
discharge onto vibrating screens which.reject the fine material and under-

sized pellets. The fine material and undersized pellets are recycled back
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to the balling drums as feed material. The oversized material passes on to
a traveling grate. Eveleth does not use "gooney ball" breakers-on their |
screen decks. |

A gréte-ki]n system is used at Eveleth for induration of their iron
ore pellets. The grate is 12 feet wide and 112 feet long. Drying temperatures
are about 750°F with the preheat temperature éround 1900 to 2000°F; From
the traveling grate preheat section, the pellet passes into the rotary kiln.
The rotary kiln is 18.5 feet in diameter and 120 feet long and operates at
2450°F. The pellets are discharged from the rotary kiln into an annular
cooler. From the annular cooler the peT]ets-are conveyed either directly
to car-loading or to storage.

During operation, the main waste gases make several passes through
the pellets. Initially, ambient air is forced by a fan through the first
stage annular cooler where it passes through a 36-inch-deep bed of fired
pellets and is heated to about 2000°F. The gases leaving the cooler (first
stage only) pass 1nt6 the kiln and along with natural gas firing heat the
pe]]eté to a temperature of about 2400°F. Gases leaving the kiln then flow
to a plenum chamber above the trave]ing grate section of the furnace. Here,
they are used for preheating the green pellets in a downdraft mode. These
gases then pass through'a multiplicity of dry cyclone collectors and are
forced downdraft through the drying section of the grate. Waste gases
passing thorugh the drying section then pass through the venturi scrubber

and out the main stack.

Dust Control Devices

The control devices used at Eveleth include both the dry and wet-type

collectors. The primary crusher and ore haﬁ]ing facilities have Fly Ash
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Arrestor dry mechanical collectors. The largest of these units, at the
truck dumping station, is a 100-hp unit handling about 60,000 scfm of gases.
The remaining units are 40-hp and 75-hp with about 45,000 scfm total gas
flow. The new crusher facilities are designed to use Wheelabrator bag-
houses with 75,000 and 26,000 scfm gas flow. These will be the dry
compressed pulse-air-cleaned units.

The fine crushing plant now contains six American Air Filter Rotoclones
with a total gas flow of about 120,000 scfm. Two of these units are also
used on the rod mill feeders. The fine ore surge storage area has a Fly
Ash Arrestor dry collector handling about 4,000 cfm with a 7-1/2-hp moior.
This, however, is being changed to a baghouse.

A unique feature at Eveleth is the use of a venturi scrubber on the

waste gases from the grate-kiln indurating system. The waste gas flow has
four venturi scrubbers with two water eliminators. The solids from the
venturi go to Fh@ﬂ;oncentrate thickener and filter. The venturi operates
with about a 9-inch QaterigaugE'pressure“Qrop. Corrosion has been a problem
on these units, prihari]y because of some sulfur oxide emissions which cause
acidic conditions in the scrubber. Eveleth is pfesenf]y feeding about 3
tons per day of.liquid caustic to neutralize scrubber water in an attempt

to decrease the corrosion in the venturi scrubber. This is done at a cost
of about $100?000 per year. The venturi scrubber was put in operation in
1971 with mild steel construction and corrosion problems were experienced
within two weeks of initial operation. The new pellet plant which is also
designed with a venturi scrubber will use special alloys for construction

in order to reduce or eliminate the corrosion problem. Eveleth is the only

e ————

plant in the industry to use a venturi collector for the main waste gas-

emissions.
— bt
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The grate feed, grate discharge (grate return area) and kiln discharge
points each utilize Ducon UW-4 wet scrubbers for dust collection. The
pellet Toadout transfer point utilizes an American Air Filter Type W
Rotoclone. The cooler exhaust is emitted directly to the atmosphere via

a stack.
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PROCESS OPERATION DURING TEST

A, Sites A and B - Main Waste Gas Stack

The first emission source tested at Eveleth was the main waste gas effluent
from the grate-kiln system which was operating with a Ducon venturi scrubber
collector, Sites A and B were the inlet gases and outlet gases for the scrubber;
three separate samples were taken at each site,

During operation, the main waste gases make several passes through the pellets.
Initially, ambient air is forced by a fan through the first stage annular cooler
where it passes through a 36-inch-deep bed of fired pellets and is heated to abéut
2000 F. The gases leaving the cooler (first stage only) pass into the kiln and
along with natural gas firing heat the pellets to a temperature of about 2400 F.
Gases leaving the kiln then flow to a plenum chamber above the traveling grate
section of the furnace, Here, they are used for preheating the green pellets in a
downdraft mode., These gases then pass through a multiplicity of dry cyclone
collectors and are forced downdraft through the drying section of the grate.  Waste
gases passing through the drying section then pass through the venturi scrubber and
out the main stack,

The first stack samples at Sites A and B were started at 10:40 a.m. on November
18. The plant was operating with four balling drums running at a capacity of about
360 tons per hour of green balls, Other pertinent operating data during this period
is shown in Table 1, Near the end of this run, a problem developed in the support
mechanism for the inlet sample train (Site A) and the glass filter disk was broken.
The sample was recovered but is only about 80 percent completed,

The second samples at Sites A and B were started at 2:30 p.m. on November 18,
again with the plant operating at about 360 tons per hour of green balls. Four
balling drums were operating when the test began and the fifth drum came on line
at 3:10 p.m. The production rate, however, did mot change significantly during

the entire sampling period. Data on this run are also shown in Table 1.
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The third and final samples at Sites A and B were obtained on November 19.
The Site A sample, inlet to scrubber, was taken between 11:20 a.m, and 1:20 p.m.
and the Site B sample, outlet of scrubber of stack, was taken between 12:30 and
2:30 p.m. Production rate during both periods was about 330 tons per hour with
four balling drums in operatiom. |

B. Sites C and D -~ Grate Discharge Area

The second emission source at Eveleth was a Ducon collector operating on the
plenum chamber between the grate machine and kiln. Dust'emissions at this source
therefore would be from dried pellets which have been preheated to about 800 F.
Prior to conducting these tests a straightening vane was positioned in the stack
for the Ducon outlet and this apparently eliminated much of the cyclonic flow
patterns peculiar to the Ducon units. Total waste gas from this source is about
15,000 scfm.

Three separate samples were taken at Sites C and D on November 20, 1975. The
samples were started at about 10:40 a.m., 1:00 p.m., and 3:00 p.m., respectively.
During each period, the pellet plant was producing about 300 tons per hour of
green balls with four of the balling drums in operation. Other pertinent operating

data are shown in Table 1.

Generally, the production rate was somewhat lower on November 20 tﬁap earlier
in the week, reportedly because of insufficient feed material coming-from the
concentrator. It is believed however that this would have only minor influence on
the dust loadings for Sites C and D.

During each of the six stack sampling periods, a sample was obtained of the

green ball feed to the grate furnace. These samples, identified below, will be

" retained at Battelle to be used for later analysis.
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Sites A and B:
First Sample

Second Sample’

Third Sample

Sites C and D:
First Sample
Second Sample
Third Sample

24

Green Ball Sample
Identification Code

8-75-000-342
5-75-000-343
8-75-000-344

S-75-000-345
S-75-000-346
S-75-000-347
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IV. LOCATION OF SAMPLING PORTS

(Waste Gas Scrubber)
Figure 1 shows the relative location of sampling points
across the Ventrui Scrubber controlling the waste gas emissions. The
sampling points on the inlet (Point A) are shown on Figure 2. Forty-

gight points were required due to the configuration of the ductwork.

The location of points at the outlet (Point B) are presented
in Figure 3. Twenty-four points, 6 on each 90° radius, were

selected to keep the simultaneous sampling coordinated with time.

The inlet ports were located in a horizontal plane on an inclined
duct 12 feet wide by 8 feet 6 inches deep. The duct being inclined
approximately 15° in the direction of flow. This required modification

to Method 5 as shown in Figure 4.

(Grate Discharge Scrubber)
I1lustration of the Sampling locations on the grate discharge
scrubber can be seen on Figure 5. A preliminary traverse indicated cyclonic
flow, consequently straightening vanes were installed to correct this
problem. The location of these vanes can be seen on Figure 6. Also
found in Figure 6 is the location of sampling Points at the outlet

(Point D).

Figure 7 shows the location of 16 1ndfv1dua1 points on the inlet.
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V. SAMPLING AND ANALYTICAL PROCEDURES

Particulate and Asbestos

Particulate sampling was conducted according to Method 5 as
prescribed in the*FEDERAL REGISTER with minor modifications. A

millipore filter was used in place of the usual glass fiber filter in

order to conduct subsequent asbestos analysis. Asbestos analysis

requires the dissolution of the millipore filter so that asbestos
fibers can be isolated for microscopic analysis. Use of millipore
filters require that filter temperature be maintained under 200°F to

prevent degradation of the filter.

502
30, sampling was conducted according to Method 6 in the

*FEDERAL REGISTER.

*FEDERAL REGISTER, December 23, 1971, Vol 36 - Number 247,
Standards of Performance for New Shationary Sources.
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Particle Sizing

Table II summarizes Particle Size Data.

Brinks at Inlet A - Notes

The initial attempt to do the particle sizing at the inlet
consisted of lowering the Brink unit into the inlet stack, however,
the unit would not fit into the 3-inch port. The Brink impactor
was placed into the heater box that was fabricated by EPA, however,
the heater and fan did not work. A probe nozzle, 1.5 mm, was
placed on a 1-foot probe (stainless tubing) and p1aced'intq the
stack. A 6-foot Teflon connector was used between the probe and
the impactor. During Run 1-I the impactor was not heated, however,

during the next 2 runs a heating tape was wrapped around the impactor

and used to keep the impactor at approximately 212°F. The first run

lasted 5 minutes and since the loading was not excessive, the length
of the next two runs was increased to 8 minutes and 10 minutes. The
equation used to calculate the orifice A P indicates a A P of 0.11"
HZO' However, the vacuum reached 10" Hg. when the A P was 0.04" H20.
The flow rate was approximately 0.10 ft3/min. which was near the

desired 0.09 ft3/min.

The first 2 runs seemed to provide reasonable results. Run
No. 3 proved to be the exception, with the results of the aluminum
pan weighings proving to be negative. The same balance (one from the
lab at Eveleth Taconite) was used for all the Brinks and Andersen

weighings. A significant amount of particulate was in the probe
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washings. Since there were no sample bottles the probe was washed
with acetone and the washing placed in a tared beaker, with the

acetone being evaporated in an.oven at 100°C and desiccated before

weighing. The probe washings included everything from the probe

tip to the first stage of impactor. No washing was done on the

rest of the stages. The final filter was difficult to weigh since
the filter was adhering to the rubber gasket in the filter holder.
A very slight greyish color was evident on the final filters even

though no particulate collection was indicated by the weighings.

Anderson At Outlet B

Due to an operator error, the first run was performed at a
flow rate considerably lower than needed for it to be isokinetic.
Also the weighings were suspect (explained on weighing sheet).
The last two runs were performed at an isokinetic flow rate. The

amount of particulate collected during Run No. 2-0 is considerably

more than during Run No. 3-0. HNo explanation can be given for this.

The probe washing was done using acetone to rinse the nozzle and
the conical part of the Anderson sampler. The filters were weighed
on the metal plates along with the gaskets and crossbars. The
sampler was pjaced in the stack for approximately 15 minutes before
the run to allow it to reach stack temperature before sampling was

started.
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Particle Size

Calculations - Brinks
INLET
: 672 o
Flow rate 85.48 (.85) m 1.65 = 82 ft/SEC.

Nozzle Size for Brinks - No Grease

Needed < 1.0 mm - Used 1.5 mm

1]

Flow rate = 0.09 ACFM

‘This flow rate is higher than Figure 1 allows, however, it must be used
since there is no smaller nozzle.

2
! _ - 2 Es_ T MS
AH = AHc Qn (] FHZO) PO T52 Ma
AP T,
: 1.86 530
AH¢ = = : assumed = 45.5
Pch 0.75 29.8
‘ 2
= . 2 (27.9) 540 28.5
AH 45.5 (0.09) (1 - .05) 558 575 5~
0.11" H,0
A = 0.11" H,0
39



OUTLET

Flow rate

Partic]e_Size

Calculations - Anderson

585 =

Nozzle size for Anderson from Figure 1

Needed 4.0 mm + .67 ACFM

Used: 3.4 mm + .51 ACFM

AH

MM

AH

AH

P2Z T M

M. Q (1 -Fy )2 s 0 3
c H.0 o—

2 Po ‘T;Z M
= 441

2
4.1 (0.51) (1 - .13) %%-Sl r%’gyz "“‘“27ég7

0.69 ACFM

40



Ch e m e e mas

B R T

0 0 0 0 0 H| 0 0 0 --- === 2850° £650° 600" | 4931H4
£ g’ 9°¢ £000° L100° ZLe0” 12°¢ 02°1 9 2v 25e° 195° 185" 09s° 068° 8
[ | Z’ 0 £200° £000° 0 2'Sl} 89°L 9°¢h 268* 11 L. EL’L 6Lt L
01 FAl | 8’ — §200° FALE N $500° £'92 | SS°b 0°08 Er't g2'2 86°1 102 8lL°t 9
51 6°¢ ¥ Le00° 9E10° £200° bev 6°El L°ES £€8°2 8v S9y'E ¢5°E £5°S §
8’ 8¢ Pt 0é00° 8600° t600° L'1S 802 £'99 g b £6°9 ¢e’s 0e’g 8t'8 ¥
0 £'€ 9 0 SLLO° L¥00° t*18 5°82 2'2L eb'9 2'0l 99°¢ 6Lt €21 £
" 0°¢ 0 2100’ t20” 0 §5°95 ¢ o r A4 6 6°¥l 8°LiL 611 681 2
138 4 6°22 0t 6600° 860" ¥020° oot 00l ool L°Si 6°€2 ¢'cl €L°9 iy’ i
— abe3s
£ 4 L t 2 l £ F] l 4 L £ 4 { # uny
8 391300 - uosA3ply <
¢ 0 0 0 0 0 ] 0 0 690" 6%50° 8950° 4
0 g £ 0 0600° S£00° 0 05'¢ SiL 20e” i) 60¢" Loy L0y iy’ ]
0 L £ . 0 0200° S£00° 0 SO'E L2 156* 185° 8ys° 1778 it §594° t
L’ ¢’ L ¥100° 9t00° mmcﬂ. ilg: S0 0L°2 60'L 60°1{ 0°1 FA § FA | 6271 £
0 0 L’ 0 0 §5200° L1 S0t 80°¢ 19°1 19°1 £8°1 01°2 oL*e ¥0°2 r
0 L §° 0 gelo’ gelo’ Li8" g§°fL 0°s b2 P2 992 Ev'eE eh'e ge°e l
£°21 §'8l1 L°¥2 L iee’ L29* 001 001 001 82° v 8¢t oet £°9% €9t trob www»u
3 Z [ € Z 1 € Z [ £ 2 L € Z N :wm :
“Bu ssey abe3s/3a3S/sureas 4 9AL3E|NWn) THuL] Moy J2j2ue )] uea)) JLa3oW0sg .

X ¥ Jutod 39Ul - $juf4g
- S3LNS3Y 8ZLS D19 [34Eg.
|

R N S - Rereres . _

e




(L]

DR.AFT/WL;
d3006-4/971130
03/30/92 1 Newv LEF 6

Emission Test Report
Review Checklist

Reviewer: Prian Shrager
Review Date: 3/3)[92.

A. Background Information

1. Facility name: ZLveleth Taconite C'om',mm,/
Location: _Lweleth, Minfescfa.

2. Source category: Zlacemite ore processing

3. Test date: _November 17-20, 1975

4. Test sponsor: _EPA [_E_MB

S. Testing contractor:

1

6. Purpose of test: T 7. i iculafe
! h 1o _jvstify -the ntofa MSPS for This industry 5 To defermine
if Gsbest Issi haZardoss pollotant problem, :

7. :Pollugaorftgmr‘nsea'.gﬁsrggs i bus pollutant prodlem

-0 co  (80,)  Noy voo B co,

Others (list): Asheslos

8. Process overview: On an attached page provide a block
diagram of the unit operations and associated air
pollution control systems at the facility. Identify
process tested with letters from the beginning of the
alphabet (A, B, C, etc.) and APC systems with letters
from end of alphabet (V, W, X, etc.). Also identify test
locations with Arabic numerals (1,2,3, ...). Using the
ID symbols from that sketch complete the table below that
identifies processes or unit operations tested.

Emissions tested

Test ID |Process Process ID |Uneontrolled |Controlled | o pepy (controlled emissions only)
| raehny Grate A
|| pA Travelng Grate v’ Ventyri Scrubber
Lz raveling grate
II 4 "/'fuve/iw;; Grafe |

-

v

[Sa ka8

Pcon Co/ lector

N
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Process Information

1. Provide a brief narrative description of the process.

: With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

Oce from the mme is crushed to 10 inches m the primany crusher, 4 inches
 4he %CW&:’;{ C,r‘uslfle.vr, a.nd s‘foreo' un‘{‘?[ ;+ 5 +alfen, bcf ‘fYam} to 41*7& ﬁne )
orusher bu”d'inj’, The ort s then screemed for S12¢ | and oversize ore K croshed o
)é meh . Th's material is faken To he concen trator bu}‘/d?mj, oobere itis redoced

% about 10 mesh in s'r'zé_by Hhe d mil. The ek mit/ dfsaha,ﬁé’ Qoes to The rlﬂcijnetlfc
cobber, which regects coarse. matera( (35 fo 40 peveent) and conveys o @ halhng
bin . The concentrafe Hrom he Mﬁ@nefﬁc Cobker gees o fall mills For fortrer
gr?ndmj, and the overflo, Fom tre ball mills gees fo hydrseparators.
~The corconbrate from -fre hydresepacadors jg.@s‘ fo double drom rovgner
magne:ﬁc sepam‘(vrs, cyo/cmes, amaﬂ‘-{'r%p/e o Pnishers , and “Then s
pumped o fhe pel let plart. “The overtlow from fhe hydmsepmw‘a(s oand
fhe corrse material Flom ﬁemdgﬂdic cobber arc +&?/3njs) and are
Aransporttd o The feilings dis/mscz/ area. , | |
P:H the pellef P(a/n  bentonite 73 added 1o The concentrate , and
Ahis mixture 15 A 1> ba/(mj droms. From The h%//?;jz dfms) ~the
mixture aves To Vibrating screens | which recycle Fine fu’ema( and )
vndersize balls bewk!g The ballong drvms. The owersize | Grecn, balls
pass fo a ‘f’m//ng t]r?ﬂz/kﬁn gh%g‘p@heaje&whea_fea(’, anditooed m ’f%a
annvlar cooler. From fhe CU%/@"', the Fintshed t?rempelle‘f‘s“ are. stored
o Caf-—/GQ__ded for SA?FP’;’ .
“The emission tesfs ffa;g ’o/qc¢ inthe loa/{@f W{*‘ Jests 2 42 meéasuce

emissons  before and after a ventur scruvbber in the mary, poaste gas

stack. The emissions come from alc that 15 used o cool peliels

inthe cooler, and then helps 70 heat the £7) h
qra:fe before )/ea1/h7 Wﬁmﬁﬁ “Thirouwé © I and preheat fhe
pass rvuJ% o muiﬁvofaﬁq of drd

e stack ( test i.

the ram stect:, The gases
Ck(/c/am.e CO”ec:f‘OfS b,:@;re f‘E'ac,h".r?



S - PRIMARN SELONDARY COARSE ORE . | THIRD STAGE
" RAW ORE ———| CRUSHER |—o] CRUSHER [|—* SRAGE [l ORE BN
B o (0 meresy | | (4 owres) i
) ' 4 UNDERS(2E

| rovern smee | og pg | VIGRATNG ORE seAPiNG | VIGRATING
CONE CRUSHER lfo——gi———— scages SCREEN (¢ FEEDER.

| + ' 1 FIN E

FINE ORE | sipeesize THIRD STAGE | - CRUSHER
SRGE PUE [ —poE— CONE CRUSHER RJILDING

Koy Ao tnd Sl

N ﬁ CONCENTEATOR. BuILD INC
ROD MiLL | .Mmmc'm"y ' C BALMILS | LNCETRATE o
(REDULES ORE. | o] (RETECTS 35-40% |COMENRATE | (Cioump N L N UNDERFLOW/
To 10 MESH of THE NEIGHT ) | osep cewir | | WROSEMAATE
IN $ITE _ _ W CYCLONES))
CoARSE _
MATE£/AL ___OVERFLw
TALLINGS DISPOSAL AREA |ge — . | TALINGS THCKENER
v PEUET | | TRIPLE DUM ] | povere prum FINE
PLANT || FINISHERS lo— ] CYCLoNES |, | RovenER MANETK |, | St@EENING | g |
| Il SEAMAATIRS S
) TE T FINE MA‘IERIAL[W | )
CONCENTRATE | CBALNG | VIBRATING
HabmG . freeepwe eeer | DRUMS SCREENS
aINS L L MATEZIAL | (PRENEAT)
?LI.\HT' CAR LoADINGE | |AMNULAR ROTARY
_ - 1l oa CoOLER KILN |
N 3 SToRAGE N &ﬂ
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2, For each process tested list feedstock materials and
products. Indicate if activity factors are for feed (F)
rate or product (P) rate.

Process ID |Feedstock materials Products factor
A Creen Balls Fired fllets Greem Balls F
_g A | Green Bails __|Fired Rllets | GreenBalls | - F
6 A Creen Balls Fred feliets  |CGceembPals | F
/D\ Al Green Balls Ficed Rellets Oreen falls F

Basis for data:

(Indicate page/table Nos. in test report)

3. For each process or operation tested and each test run
note process capacity and operating rate during test.

Process ID |Capacity |Units Test run |Process rate Units
A 400 tons/h- 1 260 ¥tons /h - |
| 2 260 *tons/h- || '
3 320 "'hmg/ hr
| 4 ' B
I % b1 400 | tons/n- 1 %0 X tonsfhe
2 260
3 330
N 4 X
&/M A | 400 | tons/h- 1 200 ¥ tons/h-
' 2 200 * tons/h-
3 300 > ’fb‘hs'/hr
3 _
I o M| 400 | +onsfb- 1 200 “_tons/h,
2 300 * onsf/h-
3 200 * tors/h—
4 %

»
Basis for data: Jable ! PgZ7Z tons of grzem bells FMM/}V
—q
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C. Air Pollution Control Systems Tested

1. For each air pollution control system pollution control
gystem identified in A.8, note the following

ID Type of APCD Manufacturer Model No.
v _Venturi Scruvbber Ducon |
Z | wet Srvbber Dy con ) ~4-

||
I S S S

Note: Be as specific¢ as possible in identifyiﬁg APCD. For

example, indicate "pulse jet fabric filter" rather than simply
"fabric filter."

2. For each gystem identified above, provide a narrative
description. For fugitive systems describe capture
techniques as well as the removal techniques (use a
separate page if necessary)

Venturi Sceoboer: -4 yentusi scrvbbers wf Z water ehminatory
- m ld steel constrction - corrpsion Pmblems ,
- Onlt{ P’d'ﬂ‘i‘ h ‘fhe,inalvs‘fﬂr Jo vse a ventur: wl‘]{c:h)f‘
)Q)f' “+he. mMain wq;’f( 3&5 emissions,
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3. Using the attached parameter list for guidance complete

the table below. (Use additional pages as needed.)

5

,W

Readings
APCDID  |Parameter  |Units {Rua 1 Run 2 Run 3 Run 4
y éﬁ g' Hi.o 0\6-4 o. 60
Type of Ller -
APCD:
M. TYPE
ve. ridor i MISTELm. T
Serviboe r
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D. Sampling and Analysis Methods

1. Complete the following table

_ — — e e —,———————_—e—e———,—_—
: ‘ Reference/

conditional | Deviations
Test location Pollutant S & A method method noted
ALL M Method 5 GN_| @n
Y/N YN
Y/N Y/N
Y/N Y/N
|| TR
B 502 Methad 6 &N NER)
l v Y/N Y/N
Y/N Y/N
_ Y/N YN
Y/N YN
Y/N - YN
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
YN Y/N
Y/N Y/N
Y/N YN
Y/N Y/N
Y/N YN
I Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N

Y/N




DRAFT/WP

d3006-4/971130

03/30/92
2.

3.

7

If a method used was not a reference or conditional
method, provide a narrative discussion including any data
manipulation needed to make results correspond to
reference or conditional method results.

Describe any deviations identified above.

In method 5, a millipore Plter was vsed instead of the

vsval glass Fler ﬁ/ﬁf; so that astestos analysts covl &

be

veted.
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E. EFEmission Data Documentation

1. Tabulate the following stack gas data from the test

report. (Use additional pages as needed.)
— o~
Values reported
Test ID | Parameter Units Run 1 Run 2 Run 3 Run 4
{ /A |Stack temperature °F = 20%.0 251.0
Moisture oS _ 837 4. 8%
%yrgen - — g — 19,6 T .6
olumetric flow, ac ACFM — 462,69 441,63|
| Volumetric flow, standard| $cem —_— 2,249 | 200,825
[ Percent isokinetic A — 120, | 104.8
Pollutant concentration: _
P Glsa | — 2783 | leles
S07 pem 16,29 10.04- 9,66
7. B |Stack temperature oF 124.0 125.0 1270
" [Moisture SCE 0 £.92. 829
[Oxygen %Eyvor.ped 1.1 9.3 .2
Volumetric flow, actual | Arfm 3 259,520 | 24,7229
Volumetric flow, standard| 5CFm 212,044 | 232,627 | 298 880
| Percent isokinetic % 103.0 107.8 109, 6
Pollutant concentration: .
£M Glscr 0,0524 | 011010 009163
504 pem 20,23 2.67 1%.2.9
) Stack temperature °C 93,0 190, 0 177.0
Moisture SCE 0, 7o INL 0,69
[Oxygen v 20,0 200 21.0
Volumetric flow, actual | p-ep 18,034 18145 17,47
| Volumetric flow, standard | 5~ 13, 593 13,5652 13,622
Percent isokinetic A 13,8 1073 | ive.6
Pollutant concentration:
M &fsCE 4.0868 22229 | 3,2B8F f
e e P
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test
report. (Ugse additional pages as needed.)

Values reported
Test ID |P tor Units Run 1 Run 2 Run 3 Run 4
Stack temperature F 18,0 3.0 68.0
Moisture SCE (o) (0] o
Oxygen %eNvo. pel 20,7 20.56 2L0
Volumetric flow, actual | AcFm 1492 T 14,210 4L DF
| Volumetric flow, standard| S¢ ¢ M 13,264 12,19%F 12,144
| Percent isokinetic ©/p Fi.4 7.6 100 .4
Pollutant concentration:

PM__ | Glocr | o074 | 0.00479_| poo329

Stack temperature

Volumetric i"_'low, actual

Volumetric flow, standard

[Percent isokinetic

Pollutant concentration:

| Moisture
|Oxygen

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature
Moisture
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Tabulate pollutant mass flux rates

' Mass flux rates

Tost ID Pollutant  |Units Ruo 1 Run 2 Run 3 Rua 4
A p b/ — 6576.56 | 416649
502, '
KB 2| lbofhe 12601 258,22 | 219,03
9502 II
|
A om - b/hr 47616 32599 37723
B A M 1b/he 083 0,54 0.373




DRAFT/WP
d3006-4/971130
03/30/92 10

3. Present example emission factor calculations below.
TEST A
7m (657 .56+ 4168.47) Ibfp, - 860 dons/ = 149 Ibfton

2
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4. Tabulate emission factors

Average emission factor
Process Pollutant Units Uncontrolled Controlled
A o b/ +on geeen bal ls 1492
S
g A pm |b/4an gres bak 0,57
S0z
g A m 1b/ton geeenpally 1,35
L © A om i/ 4on ggetabal LI3E-03

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD Parameters
Fabric filter Cleaning mechanism

Bag type

Cleaning frequency

| Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

| ESP : Type (wet or dry)

Number of fields

Rapping cycle (if dry) :
Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate .

Current and power levels

Venturi (or other high Pressure drop
energy) scrubber Liquid/gas (L/G) ratio
. Mist eliminator type

Packed-bed scrubber Packing depth

L/G ratio

Caustic use (Y/N)

pH

Mist eliminator type

Carbon absorber Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (media) -
Flue-gas moisture

Cycle length
Time-on-line after breakthrough






