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ACFM
DSCFM
DEG-F
FT/SEC
GR/ACF
GR/DSCF
9

HRS

IN.

IN. H.G.
IN. W.C.
LB
LB/HR
LB/10°BTU
microns (um)
MIN

8Q. FT.
v/v
mg/DSCM
LB/DSCF
MWH
ohm—cm
HP

PS1

w/w

Standard conditions are defined as 68 °F (20 “C) and 29.92 in.
mercury pressure.

SYMBOLS AND ABBREVIATIONS

actual cubic feet per minute

standard cubic foot of dry gas per minute
degrees Fahrenheit

feet per second

grains per actual cubic foot

grains per dry standard cubic foot

gram

hours

inches

inches of mercury

inches of water

pound

pounds per hour

miliion British Thermal Units heat input
micrometer

minutes

square feet

percent by volume

milligrams per dry standard cubic meter
pounds per dry standard cubic foot
megawatt hours

ohm-centimeter

horsepower

pounds per square inch

percent by welght
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1 INTRODUCT ION

On December 13 and 14, 1979, Interpoll Inc. personnel conducted
particulate emission compliance tests on the Kiln Cooler Exhaust and the
2A Waste Gas Stacks at the Eveleth Expansion Company Plant located near
Eveleth, Minnesota. On-site festing was performed by Messrs. E. Trowbridge
and P. Severson. Coordination between plant operation and testing activi-
ties was provided by Dan Jarvis of the Eveleth Expansion Company. The fests
were not witnessed by a member of the Minnesota Pollution Control Agency
(MPCA) .

Particulate evaluations were performed in accordance with EPA
Methods 1-5, CFR Title 40, Part 60, Appendix A, and +he revisions to These
methods, FR42(160). Preliminary determinations of the gas |inear velocity
profile were made on each source to allow selection of the appropriate noz-
zle diameter required for {sokinetic sample withdrawal. Interpoll sampling
trains which meet or exceed speci fications in the above~cited references
were used to extract representative particulate samples by means of a heated

stainless steel-lined probe.

Testing on These two sources was conducted from existing fest ports
located on the stacks. TesTing protocol on each source was based upon EPA
Method 1 recommendations. A visible emission determination was performed on

each source by a currently EPA-certified observer.

The important results of the tests are summarized in Section 2.
Detailed results are presented in Section 3. Results of preliminary meas=
urements, field data, and all other supporting information are presented in

the appendices.




2 SUMMARY AND DISCUSSIOH

The imcortant results of fthe particulate emission compliance tasts
performed on the Kiln Cooler Exhaust Stack and the 2A viaste Gas STack are
presented in Tables 1 and 2, respectively. As will ba nofed, the particulate
concentrations measured at the exhaust stack of the Kiin Cooler ranged from
.069 to .13 GR/DSCF. In the case of the 2A Waste Gas Stack, the particutate
concentrations ranged from .019 fo .034 GR/DSCF. A particle size distribu- o
t+ion determination was performed on the parficulate sample collected during
the first run on the Kiln Cooler Exhaust Stack. Examination of fhe results
(Section 3.4), indicate that 75% of the particulate matcrial was larger than
{+en microns in diameter which may indicale qﬂmgljﬂanjon in Ihe operation of

the dust confrol equipment on fnis source.

No difficulfies were encountered in the field or in the laboratory
evaluation of the particulate and Orsat samples. On the basis of this factT,
and a complete review of the entire data and results, it is our opinion that
the particulate concentrations reported herein are accurafe and closely re-

flect the actual values which existed at The time the tests were conducted.
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3 RESULTS

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

Appendix A and Appendix B.

The results have been calculated on a CDC 3300 computer using stan-
dard Fortran programs. EPA-published equations have been used as the basis
of the calculation techniques in these programs. |+ should be noted in in-
terpreting these results +hat 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 fthe frue value,
since the bias introduced by an isokinetic sampling is approximately equal but
of opposite sign in the fwo calculation techniques and thus cancels in the

average.
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3.1 Results of Gas Analyses
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INTERFOLL

3.1.1 TEST_NOQ. 1 NILN COOLER EXHAUST

EVELETH EXFANSION CO.

REFORT NO,

RESULTS 0OF GAS ANALYSES -- METHOI 3 (FERCENT EY VOLUME)

DATE OF RUN

DRY BASIS (ORSAT)*
CARBON DIIOXIDE
OXYGEN
CARBON MONOXIDE

NITROGEN

WET BASIS (ORSAT)
CAREON DIOXIDE
OXYGEN
CAREON MONOXIDE

NITROGEN
MOISTURE CONTENT
DRY MOLECULAR WEIGHT
WET MOLECULAR WEIGHT

SFECIFIC GRAVITY
(RELATIVE TO AIR)

*¥Not analyzed - composition is that of normal air

RUN 1

12/13/7%

03
20,90
0

79.07

03

20,72

78.38

88

28.84

28,75

7

RUN 2

12/713/79

03
20,90
¢

792.07

03
20469
¢

787

1.01

268,84

28.73

RUN 3

12713779

79.07

03

20,70

0

78,31

+ ‘?6

28.84

28.74

/ J‘},'
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TNTERFOC LERORT MO QAR

3,1.2 TEST MO, Z A WASTE GAS ALK

1

RESULTS OF BAS ANALYSES - METHOD 3 (FERCEMT RBY UOLUME)
RN RN 3 RUN 3
DATE OF RUN 1248579 4D ASTO 1R ILASTY
DRY BASIS (ORSAT)
CARRON DIDXIDE 1.1 1.7 121
OXYGEN 19, X0 19,10 19,10
CAREON MONOXIDE N N 0

NITROGEN PO 50 0, 40 e 40

WET BRASIS (DRSAT)
CARRBON DIOQXTIE .90 108 1,08
OXYGEN 1L LAY 1711
CARBON MONOXTIE 0 i 8

MITROGEM RS LR L EH
MOTSTURE CTONTENT 10,1739 T 1. AR
DRY MOLECUH_AR WELAHT PRSI RIS DRLGA
WET MOLECULAR WETGHT wELEy N PRSI
SPECIFIC GRAVIETY

(RELATIVE TO @&lR) S WER AN CAOR

VELQCTITY WEIGHTED AN
TIME~AVERAGETD OXYGHEN
NURING METHOD % RUNG 1A LRI ] 1904



3.2 Results of Particle

Concentration Determinations
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JOR: EVELETH EXPANSION CO.

‘ INTERFOLL REFORT NO. 9-683

TEST NO., 1  KILN COOLER EXHAUST 1

RESULTS OF FARTICLE CONCENTRATION DETERMINATION -- METHOD 5(EE) 4
RUN 1 RUN 2 RUN 3 %
DATE OF RUN 12713779 12/13/79 12/13/79 ?
INE RUN START/ENDCHRS) 103071202 122071350 1408/1542 ‘ |
PITOT TUBE COEFFICIENT ,840 L840 . 840 1
TOTAL MOISTURE IN ;
GAS SAMPLE (GRAMS) 8,0 9.0 9.0
TOTAL FARTICULATE MATER-
AL COLLECTED(GRAMS) X . 3332 .1861 ,3621
VOLUNE THROUGH GAS
METER (CF AT METER COND.) 45,90 44,98 47,14
TOTAL SAMPLING TIME (MIN) 80.0 80,0 80.0
NOZZLE DIAMETER (IN) . 374 ,374 ,374

AVERAGE STACK GAS TEMFERATURE
DURING DETERMINATION (DEG~-F) 592, 599, 570,

VOLUMETRIC FLOWXX

ACTUAL vrees v (ACFM) 280082 202836 280614
DRY STANDARD .. (NSCFM) 133141 133374 136147
ISOKINETIC VARIATION (Z) 100.2 Q@77 100.2

FARTICLE CONCENTRATION

ACTUAL +srves s v e (GR/ACF? ZOG75 0326 0623
PRY STANDARD ... (GR/NGCF) + 1204 0688 1279
PARTICLE MASS FLOW (LEB/HR) 137,61 77.81 149.50

% DRY CATCH ONLY
%% CALCULATED ON THE EASIS OF VELOCITY FRESSURES MEASURED
DURING THIS PARTICULATE DETERMINATION.

10



JOBY EVELETH EYFANGTON 100,
INTERFOLL REFORT MO, 94823

28 WABTE GAS STACK

3.2.2 TEST NO. 2

RESULTS OF FARTICLE CONCEMTRATTION DETERMINATION

DATE OF RUN
TIME RUN START/ZENDCHRS)
FITOT TURE COEFFICIENT

TOTAL MOISTURE TN
GAS SAMPLE (GRAMS)

TOTAL FARTICULATE MATER-

1AL COLLECTEDCGRAMEY ¥

UOLUME THROUGH GAS

REIN L

I A

Qe

METER (CF AT METER CONI )

TOTAL SAMPLING TIME (MIND

NOZZLE DIAMETER C(IND

AVERAGE STALK A% TEMEFERATURE
DURING DETERMINATION COEG-FD

UOLUMETRIC FLOWKK

ACTUAL o eeereees CAUF
DRY STANDARD ¢ (USC

TQOKINETIC UARIATION (X

FARTICLE CONCENTRATTON

M)
FM

ﬁCTUﬁl_ IR B R (”H/'lﬁl':')
DRY STANMDARD .. (GRATEGCED

FARTICLE MASS FLOW (LESRD

¥ DRY CATCH ONLY

X CALCULATED DN THE AS Y S
DURTNG THIS PARTICLL ATE

1

. .{ =4 ‘;\

1150

SRR

"(.\ 4 * I)

XOAE T
DARE 7

104

O0AT
.0Za0

ELAL

VLY
THEYFRM TMAT TN,

RLIN 2

1R/ L8079

1N

LG A

L1200

SOANT

47,99

Ad L0

w2

120,

THAHAXR
TARAHIA

e,

S A
SOROY

Al LR

Feps s LR R 8

e METHOD

RN 3

127108777

124571400

s Q5 A3

a7 7

’{)4 ? {)

127

ZL7HL7
246404

() G, [

O 15"
401?5

al.14

MEASLIET
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3.3 Results of Opacity

Observations
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3.3,

1

TEST NO, 1

JOR: EVELETH TACONITE CO.
INTERPOLL REPORT NO. 9-683

SQUIRCE :

KILN COOLER STACK

RESULTS OF QPACITY OBSERVATIONS -~ EPA METHOD 9

PERCENT OPACITY | OPTICAL DENSITY | PELATIVE FREQUENCY (%)

0 0 100
5 .0223 0
10 .0458 0
15 .0706 0
20 .0969 0
25 . 1249 0
30 . 1549 0
35 .1871 0
40 .2219 0
45 .2596 0
50 .3010 0
55 . 3468 0
60 .3979 0
65 4559 0
70 . 5229 0
75 L6021 0
80 L6990 0
85 .8239 0
90 1,000 0
95 1.30] 0

| 100 0

TIME AVERAGE

OBSERVER: E. Trowbridge

CERTIFICATION DATE: 11-6-79

DATE OF OBSERVATION: 12~13-79

TIME OF OBSERVATION: 1400-14500

5-0083RR




3.3.2 TEST NO. 2

i S T

JOB: EVELETH TACONITE CO.
INTERPOLL REPORT NO. 9-683

SOURCE: 2A WASTE GAS STACK

RESULTS OF OPACITY OBSERVATIONS - EPA METHOD 9

PERCENT OPACITY | OPTICAL DENSITY | RELATIVE FREQUENCY (%)
0 0 100
5 .0223 0
10 .0458 0
15 .0706 0
20 0969 0
25 .1249 0
30 .1549 0
35 . 1871 0
40 2219 0
45 .2596 0
50 L3010 0
55 . 3468 0
60 .3979 0
62 .4559 0
70 .5229 0
75 L6021 0
80 .6990 0
85 .8239 0
90 | .000 0
95 I.301 0

100 } =ﬁL==— 0
0 0 TIME AVERAGE

OBSERVER: E. Trowbridge

CERTIFICATION DATE:

11-6-/9

DATE OF OBSERVATION: 12-14-79
TIME OF OBSERVATION: 1400-1500

14
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3.4 Results of the Farticle Size

Distribution Analysis

(KiIn Cooler Exhaust Stack Test 1 Run 1)
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INTERFOLL REFORT MO. 9483

3.4,1 RESULTS OF FARTICLE SITE GISTRIBUTION DETERMINATION~METHOT
MSA SEDIMEMTATTON~CEMTRTFUGATTON

SAMPLE S EVELETH TACONTTE 0, TACOWNITE GUST FROM
* KTLN COOLER FXHAUST STACK YTEST 1 RUM 3 127137790

FARTICLE DIAMETERX DUM. FRER,

(UMD
43,00
38,00
25,00
10,00

8.00

700

3.00

2:.00

1.00

* 53 ()
+ 60

FARTICLE DIAMETERS (N I ALY A O 8 < A
UMD g T
63,00
63,00~ E8.00
38,00~ 25,00
200~ 1000
LOL00~ 8,00
G.00- 5,00
3.00- o '
300~
200
1+ 00 :
s B0 o 0l A

,,,,,,,,

KSEHERTCAL FARTTIOLES AV & DENSTTY 0 2000 G000 (ARSTEMET

FMOTE D MARS TN
COME - i

pote: Quose  Luasw & Cierte
Carcnn  S1ED SEfMmarter
M MQM‘MCM‘Y 16
Cﬁuu&béb.
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Tacow

2\

Source category: Taconite ore processing Date:
Plant name Eveleth Mines Location:
Test date December 13-14, 1979 Ref. No.:
Process Waste exhaust Basis for process rate
Emission | Process
Type of Run| rate, rate, |Emission factor
Source control Pollutant No.| Ib/hr ton/hr kg/Mg Ib/ton
Waste gas Wet filt. PM 1 141.58 | 500.00 0.14 0.28
stack-2A scrubber filtt. PM 2 89.06 | 600.00 0.074 0.15
grate/kiln system filt. PM 3 82.38 | 600.00 0.069 0.14
coal and AVERAGE 0.095 0.19
fuel oil c0O2 1 36419 | 500.00 36 73
fired cO2 2 41361 | 600.00 34 69
[ CO2 3 40863 | 600.00 34 68
C@ AVERAGE 35 70
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