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i INTRODUCT I ON

* On October 23 and 24, 1979, Interpoll inc. personnel conducted a
series of particulate emission complliance tests on the Coarse Crusher ag-
house Discharge, the Crusher Dump Pocket Baghouse Discharge and the North
Loading Baghouse Discharge at the Eveleth Taconite Company - Thunderbird
Mine. On-site testing was performed by E. Trowbridge and D. VanHoever.
Coordination between plant operation and testing activities was provided
by D. Jarvis of Eveleth Taconite Company. The tests were not witnessed

by a member of the Minnesota Poilution Control Agency.

Particulate determinations were performed in accordance with EPA
Methods 1-5, CFR Title 40, Part 60, Appendix A and the revisions to these
methods, FR 42(1€0), Preliminary determinations of the gas linear velocity
profile were made on each of the three sources before the start of the first
particulate determination to allow selection of the appropriate nozzle dia-
meter required for isokinetic sample withdrawal. Iaterpoll sampling trains
which meet or exceed specifications in the above-cited references were used
to isoklinetically extract particulate samples by means of a heated stainless-

steel {ined probe.

Testing on each of the three sources was conducted from existing
test ports located on the duct leading to the blower. Testing protocol on
each source was based upon EPA Method 1 specliflications., A visible emissicon

determination was also performed on each source by a certified observer.

The important results of the test are summarized in Section 2. De-
tailed results are presented in Section 3. Results of preliminary measure-
ments, field data and all other supporting informaticn are presented in the

appendices,




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

SQ. FT.
v/v
mg/DSCM
LB/DSCF
MWH
ohm=cm
HP

PS)

w/w

Standard condltlons are deflned as 68 oF (20 oC) and 29.92 in. of

marcury pressure,

SYMBOLS AND ABBREVIATIONS

actual cublc feet per minute

standard cubic foot of dry gas per minute
degrees Fahrenheit

feet per second

gralns per actual cubic foot

grains per dry standard cubic foot .

gram

hours

Inches

inches of mercury

Inches of water

pound

pounds per hour

miltlon British Thermal Units heat Input
mlcrometer

minutes

square feet

percent by volume

milllgrams per dry standard cubi¢ meter
pounds per dry standard cubic foot
megawatt hours

ohm-centimeter

horsepower

pounds per square Inch

percent by welght
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2 SUMMARY AND DISCUSSION

The important results of the particuiate emission compiiance test
are summarized in Tables 1, 2 and 3. As will be noted, the measured parti-
culate concentrations ranged from .004 to .008 GR/DSCF.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete review
of the entire data and results, it is our opinion that the particulate con-
centrations and emission rates reported herein are accurate and closely re-

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

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

Appendix A and Appendix B.

The results have been calculated on a COC 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 resuits that the particulate emission rates have been calcu-
tated by both the "concentration x flow" and the "ratio of areas" methods
and the average reported. The average is the best estimate of the true value,
since the bias introduced by an isokinetic sampling is approxima+ely equal but
of opposite sign in the two calculation techniques and thus cancels in the

average.
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JOB! EXCO - NORTH THUNDEREIRD
INTERFOLL REPORT NO. 9-458

3.1.2 JEST NO., 2 CRUSHER DUMP FOCKET DISCHARGE

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

RUN 1 RUN 2 RUN 3
DATE OF RUN 10/23/79 10/24/79 10/24/79 ;
IRY BASIS (ORSAT) - 3
CAREON DIOXIDE .03 03 .03
- OXYGEN 20,90 20,90 20,90
CARBON MONOXIDE 0 0 0
NITROGEN 79.07 79407 79,07
WET BASIS (ORSAT)
CARBON DIOXIDE .03 .03 .03
OXYGEN 20,63 20.68 20,48
CARBON MONOXIDE 0 0 0
NITROGEN 78,05 78.22 78,22
MOISTURE CONTENT 1.29 1.07 1,07
DRY MOLECULAR WEIGHT 28.84 28.84 28,84
WET MOLECULAR WEIGHT 28,70 28.72 28,72
SPECIFIC GRAVITY
(RELATIVE TO AIR) 9914 . 9922 ', 9922

¥k CONDENSED WATER VAPOR IN GAS STREAM# MOISTURE
CONTENT CALCULATED FROM AVERAGE STALCK GAS TEMPERATURE
ASSUMING SATURATION,

P T A R e et w1 6




JOB! EXCO - NORTH THUNRERBIRD
INTERFPOLL REFORT NO. 9658
TEST NO. 1 COARSE CRUSHER DISCHARGE

RESULTS 0OF GAS ANALYSES -— METHOD 3 (FERCENT BY VOLUME)

RUN 1 RUN 2 RUN 3
DATE OF RUN 10/23/79 10/23/79 10/23/79
DRY BASIS (ODRSAT)
CARHON DIOXIDE 03 +03 + 03
OXYGEN 20.90 20.%90 20.90
CARBON MONOXIDE 0 0 )
NITROGEN 79.07 79.07 79.07
WET BASIS (ORSAT)
CARBON DIOXIDE +03 03 03
OXYGEN 20.62 20.62 204,62
CAREBON MONOXIDE 0 0 0
NITROGEN 78.01 78.01 78.01
MOISTURE CONTENT 1.34 i.34 1.34
DRY MOLECULAR WEIBHT 28.84 2B.84 28.84
WET MOLECULAR WEIGHT 28.70 28.70 28.70
SPECIFIC GRAVITY
(RELATIVE TO AIR) 7?12 9912 + 7912

¥%x CONDENSED WATER VAPDR IN GAS STREAM#} MOISTURE
CONTENT CALCULATED FROM AVERAGE STACK GAS TEMPERATURE
ASSUMING SATURATION.

; Pl
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3,2 Results of Particle Concentration

Determination

11




3.1.

U S

JOB: EXCO - NORTH THUNDERRIRD
INTERFOLL REPORT NO. 9-458
TEST NO. 3 NORTH LOADING TUNNEL

RESULTS OF GAS ANALYSES -- METHOD 3 (FPERCENT BY VOLUME)

RUN 1 RUN 2 RUN 3

DATE OF RUN 10/24/79 10/24/79 10/24/79
DRY BASIS (ORSAT) |

CARBON DIOXIDE 03 .03 .03

OXYGEN 20,90 20,90 20,90

CARBON MONOXIDE 0 0 0

NITROGEN 79.07 79.07 794,07
WET BASIS (ORSAT)

CARRON DIOXIDE .03 .03 03

OXYGEN 20,72 20,72 20,72

CAREON MONOXIDE 0 0 0

NITROGEN 78.37 78,37 78.37

MULOSITURE LUNTENI *

]
1 {]
X
o
-

[+ 4]
[24]

DRY MOLECULAR WEIGHT 28.84 28.84 28.84
WET MOLECULAR WEIGHT 28475 28.75 28475

SPECIFIC GRAVITY
(RELATIVE T0O AIR) 97929 9929 7929

%% CONDENSED WATER VAPOR IN GAS STREAM# MOISTURE
CONTENT CALCULATED FROM AVERAGE STACK GAS TEMPERATURE
ASSUMING SATURATION. '

10




JOB:
INTERPOLL REPORT NO.

3.2.2 TIEST NO. 2

EXCO -~ NORTH THUNDEREIRD

?-658

CRUSHER DUMF FOCKET DISCHARGE

RESULTS OF PARTICLE CONCENTRATION DETERMINATION

RUN 1
DATE OF RUN 10/723/79
TIME RUN START/END(HRS) 1718/1835
FPITOT TUBE COEFFICIENT +844
TOTAL MOISTURE IN -
GAS SAMPLE (GRAMS) 13,0
TOTAL FPARTICULATE MATER-
IAL COLLECTED(GRAMS) X + 0158
VOLUME THROUGH GAS
METER (CF AT METER COND.) 45.28
TOTAL SAMPLING TIME (MIN) 72.0
NOZZLE DIAMETER (IN) + 243
‘AVERAGE STACK GAS TEMPERATURE
DURING DETERMINATION (DEG-F) 20,
VOLUMETRIC FLOWXX
ACTUAL +eesesess (ACFM) 39818
DRY STANDARD ... (DSCFM) 38201
ISOKINETIC VARIATION (X) 104.1
PARTICLE CONCENTRATION-
ACTUAL +4ss0000¢ (BR/ZACF) + 0050
DRY STANDARD ... {(GR/DSCF) + 0052
PARTICLE MASS FLOW (LB/HR) 1.73

X DRY CATCH ONLY

RUN 2
10/24/79

95571100

+844
10.8

. 0128

45.75°

72.0

« 243

45,

39585
38440

103.8

+ 0041

0042

1.41

RUN 3
10/24/79

1230/1335

+844
10.7
0237

45,58
72.0

243

45.

39371
38232

103.5

« 0076
. 0078

2.61

xx CALCULATED ON THE BASIS OF UELOCITY FRESSURES MEASURED
DURING THIS PARTICULATE DETERMINATION.

13

-= METHOD 5S(BE)
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3,2.3

JOR? EXCO — NORTH THUNDEREIRD

INTERFOLL REPORT NO.

NORTH LOADING T

UNNEL

TEST NO. 3

?-658

RESULTS OF PARTICLE CONCENTRATION DETERMINATION -~ METHOD %5¢{BE)

DATE OF RUN
TIME RUN START/END(HRS)
FITOT TUBE COEFFICIENT

TOTAL MOISTURE IN
GAS SAMFLE (GRAMS)

TOTAL FARTICULATE MATER-
IAL COLLECTED(GRAMS) X

VOLUME THROUGH GAS
METER (CF AT METER COND.)

TOTAL SAMPLING TIME (MIN)
NOZZLE DIAMETER (IN)

AVERAGE STACK GAS TEMFERATURE
DURING DETERMINATION (DEG—F)

VOLUMETRIEC FLOWXxX

ACTUQL [ B BN IR B B
DRY STANDARID o

(ACFM)
(DSCFM)

ISOKINETIC VARIATION (X)
PARTICLE CONCENTRATION

ACTUAL +vvsssnee
DRY STANDARD

(GR/ACF)
(GR/DSCF)

L L

PARTICLE MASS FLOW (LB/HR)

X DRY CATCH ONLY

¥X CALCULATED ON THE BASIS OF VELOCITY FRESSURES

RUN 1

10724779

RUN 2

10/24/79

740/ 843 1110/1212

870

8.3

» 0130

42.98
60,0

+184

40,

38425
37809

100.9

« 0045
0046

1.49

+870

8.4

+0114

43.30
60,0

184

DURING THIS FARTICULATE DETERMINATION.

14

RUN 3
10724779
161871720

«870
B.3
0122

43,44
60,0

184

MEASURED

AN
A A7
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3.3 Results of Opacity Determinations

15
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3.3.1

TEST NO.

1

JOB:

EXCO - NORTH THUNDERBIRD
INTERPOLL REPORT NO.

9-658

SOURCE: COARSE CRUSHER D!SCHARGE

RESULTS OF OPACITY OBSERVATIONS - EPA METHOD 9

16

PERCENT OPACITY | OPTICAL DENSITY | RELATIVE FREQUENCY (%)
0 0 100
5 .0223 0
10 ,0458 0
5 ,0706 0
20 .0969 0
25 1249 0
10 . 1549 0
35 1871 0
40 .2219 0
45 .2596 0
50 .3010 0
55 . 3468 0
60 .3979 0
65 .4559 Q
70 .5229 0
75 .6021 0
80 .6990 0
85 .8239 0
90 .000 0
95 1.301 0
100 0
TIME AVERAGE
. OBSERVER: E, TROWBRIDGE
" CERTIFICATION DATE: 6-6-79
DATE OF OBSERVATION: 10-23-79
TIME OF OBSERVATION: 0815-0915
5-0083RR
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- . . JOB: EXCO -~ NORTH THUNDERBIRD

INTERPOLL REPORT NO, 9+658

3.3.2 TEST NO. 2 SOURCE: COARSE CRUSHER DUMP POCKET

RESULTS OF OPACITY OBSERVATIONS - EPA METHOD 9

' = | PERCENT OPACITY | OPTICAL DENSITY | RELATVE FREQUENCY (%)
l T 0 0 65
5 .0223 35
' 10 .0458 0
' 15 .0706 0
20 .0969 . 0
I 25 .1249 0
30 . 1549 0
l 35 . 1871 . 0
40 .2219 0
l 45 .2596 Q
50 .3010 0
l 55 .3468 - 0
60 _ .3979 0
l 65 .4559 Q
70 .5229 0
75 .6021 Q
l 80 : .6990 a
85 , .8239 0
. 90 -1, 1.000 0
95 1.301 0
' 100 0
_ o p— —
l _— TIME AVERAGE
. -OBSERVER: ' E. TROWBRIDGE
l " CERTIFICATION DATE:  6-6-79
DATE OF OBSERVATION: 10-24-79.
l TIME OF OBSERVATION: 1340-1440
. - 4 17 S-0083RR




3.3.3

TEST NO. 3

JOB:

EXCO - NORTH THUNDERB!RD

IvTERPOLL REPORT NO, 9-658

SOURCE :

‘g

NORTH LOADING TUNNEL

RESULTS OF OPACITY OBSERVATIONS - EPA METHOD 9

PERCENT OPACITY

OPTICAL DENS

ITY | RELATIVE FREQUENCY (%)

0 0 100
5 .0223 0
10 .0458 0
5 .0706 0
20 .0969 0
25 .1249 0
30 1549 0
35 L1871 0
40 .2219 0
45 .2596 0
50 .3010 0
55 . 3468 0
60 .3979 0 |
65 .4559 0 '
70 ,5229 0
75 6021 0
80 6990 0
85 .8239 0
90 1.000 0
95 .30l 0
100 0
TIME AVERAGE
. OBSERVER: E. TROWBRIDGE
" CERTIFICATION DATE: 6~6-79
DATE OF OBSERVATION: 10-23-79
TIME OF OBSERVATION: 1510-1610
'8 S-0083RR






