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ABBREVIATIONS

ACFM actual cubic feet per minute
cc (ml) cubic centimeter (milliliter)
DSCFM standard cubic foot of dry gas per minute
DSML dry standard milliliter
DEG-F (°F) degrees Fahrenheit
DIA. drameter
FP finished product for plant
FT/SEC feet per second
g : gram
GPM galions per minute
GR/ACF grains per actual cubic foot
GR/DSCF grains per dry standard cubic foot
-g/dscm grams per dry standard cubic meter
HP horsepower
MRS hours
IN. inches
IN.HG. inches of mercury
IN.WC. inches of water
LB pound
LB/DSCF pounds per dry standard cubic foot
LB/HR pounds per hour :
LB/10°BTU pounds per million British Thermal Units heat input
LB/MMBTV pounds per million British Thermal Units heat input
LTPD long tons per day
MW megawatt
ma/Nm; milligrams per dry standard cubic meter
ug/Nm* micrograms per dry standard cubic meter
microns (um) micrometer
MIN. minutes
ng nanograms
ohm-cm ohm-centimeter
PM particulate matter
PPH pounds per hour
PPM parts per million
ppmC parts per million carbon
pom,d parts per million, dry
ppm,w parts per million, wet
ppt parts per triltion
PS1 pounds per sguare inch
SQ.FT. sguare feet
TPD tons per day
ug micrograms
v/v percent by volume
w/w percent by weight
< < (when following a number)
Standard conditions are defined as 68 °F (20 %) and 29.92 IN. of mercury
pressure.
iii
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1 INTRODUCTION

On March 15, 1990, Interpoll Laboratories-personneI conducted a dust
collector performance test on the No. 1 Crusher Primary Dust Collector at
the Cyprus Northshore Mining Facility located in Babbitt, Minnesota. On-
site testing was performed by D. Smith and M. Kaehler. Coordination
between testing activities and plant operation was provided by Pete
Posticka of Cyprus Northshore Mining. The test was not witnessed by a

member of the Minnesota Pollution Control Agency.

The Primary Dust Collector tested is a Allis Chalmers Model #70-9
dust collector equipped with a cyclone precleaner. The multiclone
collects dust from the No. 1 Crusher which has a rated capacity of 3000
TON/HR.

Evaluations were performed in accordance with EPA Methods 1 - 5 CFR
Title 40, Part 60, Appendix A (revised July 1, 1988). A preliminary
determination of the gas linear velocity profile was made at each test
site before the first particulate determination to allow selection of the
appropriate nozzle diameter required for isokinetic sample withdrawal.
Interpoll Labs sampling trains which meet or exceed specifications in the
above-cited reference were used to extract particulate samples simulta-
neously at the dust collector in1et and outlet by means of heated glass-

Testing on the dust collector inlet was conducted from a set of four
test ports 1located. 4'-11" downstream and 1°-9°" upstream of any flow
disturbances. A 24-point traverse was used to collect representative
particulate samples. Each traverse point was sampled 2.5 minutes to give

a total sampling time of 60 minutes per run.

Testing on the dust collector outlet was conducted from two test
ports oriented at 90 degrees on the stack and located 3.4 stack diameters



downstream of any flow disturbance and 2.0 diameters upstream of the stack
exit. A 24-point traverse was used to collect representative particulate
samples. Each traverse point was sampled 2.5 minutes to give a total
sampling time of 60 minutes per run.

A visible emission determination was unable to be performed due to
rain.

The important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Field data and all other
supporting information are presented in the appendices.



L S =

o

2 SUMMARY AND DISCUSSION

The results of the dust collector performance test are summarized in
Table 1. As will be noted, the particulate removal efficiency averaged
61.7%. A visible emission determination could not be performed due to

rain.

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 resu];s, it is our opinion that the results
reported herein are accurate and closely reflect the actual values which
existed at the time the test was performed.
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3  RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas compositidn (Orsat and moisture) are presented first
followed by the computer printout of the particulate and opacity results,
An Orsat analysis was not performed on the exhaust gas, since only ambient
air is exhausted from the process. The composition of}the gas reported is
the average geophysical composition of air. The. moisture contents
reported were measured as per EPA Method 4. Preliminary measurements
including test port locations are given in the appendices.

The results have been calculated on a personal computer using
programs written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the
calculation techniques in these programs. The particulate emission rate
has been calculated using the product of the concentration times flow
method.
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3.1 Results of Orsat and Moisture Analyses




Test No. 1
No. 1 Crusher Primary Inlet

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide............
Oxygen....................
carbon monoxide......... .

nitrogen. ..........cc0i0u.

Wet basis (orsat)

carbon dioxide......... .o
OXYGEeN. .ottt nvenvonsons
carbon monoxide......;....
hitrogen..................

water vapor.......cses . .

Dry molecular weight........
Wet molecular weight........
Specific gravity............

Water mass flow...... (LB/HR)

FO

Interpoll Report No. 0-2995
Cyprus Northshore Mining Corporation

Run 1
03-15-90

20.90

0.00

79.07

0.03

20.66

0.00

78.16

1.16

28.84

28.72

0.992

1043

0.000

Babbit,

Minnesota

Methods 3 & 4(%tv/v)

Run 2
03-15-90

20.66

0.00

78.16

1.16

28.84

28.72

0.992

1043

0.000

Run 3
03-15-90

20.90

79.07

0.03

20.63

78.03

28.84

28.70

0.991

1171

0.000



Interpoll Report No. 0-2995
Cyprus Northshore Mining Corporation
Babbit, Minnesota

Test No. 1
No. 1 Crusher Primary Stack

Results of Orsat & Moisture Analyses-—---- Methods 3 & 4(3v/v)
Run 1 Run 2 Run 3
Date of run 03-15-90 03-15-90 03-15-90

Dry basis (orsat)

carbon dioxide............ 0.03 0.03 0.03

OXYOEN . v v et e e nssnenoss e 20.90 20.90 20.90
carbon monoxide........ . v 0.00 0.00 0.00
nitrogen.........cveveen.. 79.07 79.07 79.07

wWet basis (orsat)

carbon dioxide............ 0.03 0.03 0.03
OXVOCN . v v v o s s annuans .' ..... 20.69 20.61 20.64
carbon monoxide........... 0.00 0.00 0.00
nitrogen.......... e e 78.28 77.97 78.09
water vapor..........ce.u. 0.99 1.39 1.24
Dry molecular weight........ 28.84 28,84 28.84
Wet molecular weight........ 28.73 28.69 28.71
Specific gravity.....veceren 0.993 0.991 0.992
Water mass flow......(LB/HR) 1126 1602 1443
8
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3.2 Results of Particulate Loading Determinations




Interpoll

Report No.

0-2995

Cyprus Northshore Mining Corporation

Test No. 1
No. 1 Crusher Primary Inlet

Results of Particulate Loading Determinations

Date of run

Time run start/end.....(HRS)
Static pressure......(IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas

condenser.,.......o... . (ML)
impingers.......... {GRAMS)
desiccant.......... (GRAMS)
total.........c.u.. (GRAMS)

Total particulate material,.
...... ....co0llected(grams)

Gas meter coefficient.......
Barometric pressure..(IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)

Total sampling time....(MIN)
Nozzle diameter.........(IN)
Avg.stack gas temp ..(DEG-F)

Volumetric flow rate........
actual....... e e e (ACFM)
dry standard....... (DSCFM)

Isokinetic variation..... (%)

Particulate concentration...
actual.....evv.... (GR/ACF)
dry standard..... (GR/DSCF)

Particle mass rate...(LB/HR)

10

Run 1
03-15-90

820/ 920
-4,50

12.39
. 840

o 0woo
o000

1.0857

1.0012
27.60
1.04
50.7

33.68
32.24
60.00

.196
58

34626

31775

100.1

0.47670

0.51968

141,54

Babbit,

Run 2
03-15-90

950/1050

-4,.50.

12.39
. 840

ommOOo
0000

1.1291

1.0012
27.60
1.05
55.5

34.02
32.26
60.00

.196
58

34642

31790

100.1

0.49541

0.54007

147.16

Minnesota

--Method 5

Run 3
03-15-90

112071220
-4.50

12.39
.840

0 woo
o000

1.0422

1.0012
27.60
1.04
57.8

33.76
31.87
60.00

.196
58

34229
31364
100.2
0.46217
0.50460

135.65




Test No. 1
No. 1 Crusher Primary Stack

Results of Particulate Loading Determinations

Date of run
Time run start/end.....(HRS)

Static pressure......{(IN.WC)

Cross sectional area (SQ.FT) -

Pitot tube coefficient......

Water in sample gas
condenser...sssace.00.0 (ML)
impingers..........{(GRAMS)
desiccant..... «++..(GRAMS)
total...... veseee.s(GRAMS)

Total particulate material..
..collected(grams)

Gas meter coefficient.......
Barometric pressure..(IN.HG)
Avg. orif.pres.drop..(IN.WC)
Avg. gas meter temp..(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)

Total sampling time....(MIN)
Nozzle diameter........ . (IN)
Avg.stack gas temp ..(DEG-F)

Volumetric flow rate........
actual....vcieeeeen . (ACFM)
dry standard...... . (DSCFM)

Isokinetic variation.....(%)
Particulate concentration...
actual......... ...(GR/ACF)
dry standard..... (GR/DSCF)

Particle mass rate...(LB/HR)

11

Interpoll Report No. 0-2995
Cyprus Northshore Mining Corporation

Run 1

" 03-15-90

820/ 923

0.22
14,05
. 840

~NNO O
OO0 00

0.3143

0.9980
27.60
1.06
55.5

34.77
32.87
60.00

.188
56

42751

39959

100.0

0.13787
0.14756

50.54

Babbit,

Run 2
03-15-90

950/1054

0.22
14.05
.840

et
CoOQO
efeNeNel

0.3632

0.9980
27.60
1.10
59.9

35.60
33.37
60.00

.188
57

43522

40425

100.3

0.15593

0.16795

58.19

Minnesota

——Method 5

Run 3
03-15-90

112071223
0.22

14.05
. 840

vwoo
OO0 00O

0.3317

0.9980
27.60
1.12
61.8

36.09
33.71
60.00

.188
59

44028

40865

100.2

0.14088
0.15184

53.19




3.3 Resulis of Opacity Determinations

12



Interpoll Labs Report No. 0-2995
Cyprus Northshore Mining
Silver Bay, Minnesota

Test No. 1
No. 1 Crusher Primary Dust Collector Stack

Results of Opacity Observations - EPA Method 9%

Percent Optical Relative
Opacity Density Frequency (%)
0 .0000
5 .0223
10 .0458
15 .0706
20 .0969
25 .1249
30 .1549 -
35 .1871
40 .2219
- 45 .2596
50 .3010
55 .3468
60 .3979
65 .4559
70 .5229
75 .6021
80 .6990
85 .8239
90 1.0000
95 1.3010
99 2.0000

Time Average

Observer: S. Bainville

Cert. Date: 10-18-89

Date of Observation: 3-15-90
Time of Observation: 0911/1011

* Unable to perform due to rain.

13









T

Cyprus No

Test No. 1
No. 1 Crusher Primary Inlet

Results of Volumetric Flow Rate D

Date of Determination............
Time of Determination.......(HRS)
Barometric pressure.......(IN.HG)

Pitot tube coefficient.....ccoes.

Number of sampling ports.........
Total number of points.....ﬂ.....
Shape of duct.....ccvvveveeennnn.
Duct width....:;:......u.....(IN)
Duct length........veece.es.-(IN)
DUct aread....ceeceeesasa:+(8Q.FT)

Direction of Flow...eernceeonncnn

Static pressure...........{IN.WC)
Avg. gas temp...........-.(DEG-F)

Moisture content..........(% V/V)

Avg. linear velocity.....(FT/SEC)
Gas density...eeccevennns (LB/ACF)
Molecular weight......(LB/LBMOLE)
Mass flow of gas...:......(LB/HR)
Volumetric flow rate.....vcvve.n

actual.......... veoeesesass (ACFM)
dry standard............(DSCFM)

A-1

Interpoll Report No. 0?2995
rthshore Mining Corporation
Babbit, Minnesota

etermination-—~———-=- Method 2

03-15~90
730
29.6

.84

4
24
Rectangular
43

41.5

12,39

upP

45.3
.07451
28.84

150471

33660
33242



Interpoll Report No. 0-2995
Cyprus Northshore Mining Corporation
Babbit, Minnesota

Test No. l
No. 1 Crusher Primary Stack

Results of Volumetric Flow Rate Determination—=—=---—- Method 2

;
|
Date of Determination............ 03~15-90 |
Time of Determination.......(HRS) 1515 !
Barometric pressure.;.....(IN.HG)- - 27.81 'J
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points............ 24
Shaﬁ; of duct......... ............ Round
Stack diameter.........c0sses(IN) ' 50.75
Duct area..... cereareases(SQ.FT) 14.05
Direction of flow.......ccevnnese uP
Static pressure........;..(IN.WC) _ 22
Avg. gas temp.......s0.... (DEG=F) - 61
Moisture content.......... (%2 V/V) 0.99
Avg. linear velocity..... (FT/SEC) 51.5 ‘
Gas density.............. (LB/ACF) .07036 ;
Molecular weight......(LB/LBMOLE) 28.84 |
Mass flow of gas...+scv+...(LB/HR) - o 183290 ?
Volumetric flow rate........ ceees ' i
actual......... cessescess (ACFM) 43417
dry standard............ ({DSCFM) 40533

~ A-2
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INTERPOLL LABDRATORIES EPA METHOD 2 FIELD DATA SHEET

b o dramstrancirrer e

Job _CYPRESS N Q.M. LBABBIT
Source B/ (CRusHER FRIMARY TH, V7% 5__%
Test / Run _/ Date __3—-/5-2%7 f
Stack dimen. Y3 X ¥/.5 IN.
Dry bulb =F Wet bulb oF 43 @
Manometer: g Reg. O Exp. O Elec.
Barometric pressure 27,(0 in Hg i
Static pressure _ — # & in WC O &Y Ry o Ry
Operators DG Tt I . [jt_i'_”ﬁﬂﬂ A 8 C ®
Fitot No. M- 9 cp - 244 g?ﬁi?‘é’eﬁ:t?gn s
: 2.7
-l '; Fraction mm_—\'el ocity |Temperature
] Point , of from Stack |from End of|Pressure of gas
] , No. Diameter wWall ¢in) Port (in) (in W) (=f)
| rmmnssnmEnasonmaRmaes |Port length: 3.5° in.{Time start: p73¢ hrs
| L 14 - E 3.5% 208 1 0.%¢ &7
| 2 10.75 1925 N /a8 £7
3 17.92 2/.42 0. 6% =7
] VA 2s5.09 2857 | o, «4s 57
g 32.26 -25. %X r 9:.36 S7
] ! ¢ 37.43 ¥2.72 | 0.3/ 57
L 18~ i ,/0 sz
] nE ng | , 0o 57
| ] 3 E | 5.2 7
} _ E 4 i Q.55 Ss7
! Ps "l 042 s7
== T
| c -/ 0. 87 SZ
I 2+ 0.99 =7
{ 3 L o277 57
! A } 2.59 =&
] 2 O.47 2%
' £ | 036 | <&
1 QD - . D s 74
| ! 2 d 1,05 £7
=z 0. 86 57
] 4 % %a. 68 58
E - 5 o.5o -4
/. E 20 €
Temp. meas. tool % S/N: %‘T‘_ 2 /¢ 1AL -iTime end: d?y,s" hrs_g
d F or rnothing= reg. manometer: = e::pande-a??= electronic £-392.1
c-1 © TAwm % EF



INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LDG SHEET

Job LLVPRIAS /ﬂﬂieﬂ“'r— Date TA4—72» Test / __ Run /
Source %/ géugﬁtﬂ PRIMARY T /T No. of traverse points 24
Method S~ Filter holder: _ £/ 4<% Filter type: T ElASS FrEee

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: ~ @ ¢2 cfm at S5 in. Hg. (vac)

Particulate dﬁtch Data:

No. s of filters used: Recovery solvent (s)
A= L0 579 gacetone
0 other(s)
No. of probe wash bottles: /
Sample recovered by: DIAPNE 2. Somr pr AP -

Condencate Data:

ﬂ Weight (g)
Item i
n_ Final Tare Differenceﬂ
Impinger No. 1 l - | ﬂ
H Impinger No. 2 ﬂ
Impinger No. 3
. Condenser
Desiccant /3/0 ) 302 -3 i
“ Total “§Eaﬁ§§§§§§aEE§§EEEEE§ E?
Integrated Gas Sampling Data: /‘% M
—-—-'":.———.:_
-Bag FPump No. Eox No. Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.

Time start: ' (HRS) Time end: (HRS)

Sampling rate: cc/min  Operator:

S/N of Oz Analyzer used to monitor train outlet:

CF-02%

C-2 5-0046RR
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INTERFOLL LABRORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job _ 2 %RMS Z éﬂ%glﬁ" Date =- /5—APTest [/ Run -
Source [ CRUSHER PRIMACY T.seeT No. of traverse points =2
Method < Filter holder: CLASS Filter type: LSS F EER

Sample Train Leak Check:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: ~ 4,40 cfm at £ in. Hg. (vac) -

Particulate Catch Data:

No.s of filters used: Recovery solvent (s)

M 2060 <j§— acetone
0 other(s)
No. of probe wash bottles: ./
Sample recovered_ by: _DeIAYSE A s miTH

Condensate Data:

Weight (g)
Item

- Final Tare Difference

Impinger No. 1

Impinger No. 2

Impinger No. 3

==1=======".======,=

Condenser
“ i Desiccant /2 E7 ’a5—9 g
ﬂ Total 4

, —
Integrated Gas Sampling Data: AJF ﬂ/:ff/f/f'

—/LL__

.Bag Fump No. Box NG, Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.
Time start: (HRS) Time end: ~ (HRS)

Sampling rate: cc/min  Operator:

S/N of Oz Analyzer used to monitor train outlet:

CF=023

C-4 ' S-0046RR
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INTERPOLL LABORATORIES EPA METHOD S5/17 SAMPLE 1.OG SHEET

Job égﬁﬁgé %ﬂ5£/7 7 _ Date 3-/s-ZoTest , Run -5
Source L _CENSHeR PRIMALY TA/LET  No. of traverse points 287

Method - Filter holder: _Z/A<S Filter type: &~ 22

Sample Train Leak Check:

Pretest: (¢ 0.02 cfm at 15 in. Hg. (vac)
FPostest: ~ p fd0cfm at _$ in. Hg. (vac)

FParticulate Catch Data:

No.s of filters used: Recovery solvent(s)
A L E 2 4y —acetone
O other(s)
No. of probe wash bottles: /

Sample recovered.by: Dt BRYnr % A Soar s TS

Condensate Data:

I Weight (g) H
Item
I Final Tare Difference
Impinger No. 1 l -
ﬂ Impinger No. 2
_ Impinger No. 3
o Condenser o : _i.
) " Desiceant /29 /370 9
“ Total 7

Integra-ted Gas Sampling Data: /%- B8~ AR

-—-—'_
-Bag Pump No. Box No. Bag No.

Bag Material: S-laver -Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.

Time start: _ (HRS.) Time end: (HRS)

Sampling rate: ce/min  Operator:

S/N of Ox Analy:zer used to monitor train outlet:

CF-023
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INTERPDLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET
Job C.¥"2@||5 /| RACRs77 —
Source ¥ PRimary (CRUSHER STAK B \

Test _] Run _¢) Date _3 /Y 90 -
Stack dimen.___$0.7< IN.
Dry bulb_/A 0 °F Wet bulb oF
Manometer: cﬂ—ﬂeg. 0 Exp. P Elec.
Barometric pressure 27.8/ in Hg
Static pressure 7% . 22 in WC
Operators S.3AaNVNKL M. I(A.”l& .
) Schematic of

Fitot No. V/é-6 Cp _.840 Cross Section

—

Traverse Fraction Distance Distance Velocity |Temperature
P CNa. biaobter |'Wom1otiay |TPart tins | inwo | “t=B3°
:|Port length: Time start: /$/§  hrs
/.07 4.07 .79 go
3.9 6. Y0 - 81 A
S 99 .99 .8Y 40O
2.97 /- 97 .84 60 ‘
J2.469 S 69 .84 40 |
18.07 21.67 1A &7 é
32 .47 35.67 I 2o 4/
38.05 | 4/. 08 | .97 gs i
4/, 77 y4.77 | g7 | o J
gy.25 |47.7¢ | .86 |62
J].2¢ |S0.3s | .gs |62
49.¢7 |s2.67 | .83 | 42
- 63 6/
22 | pr ]
77 | g0 !
| i 728 40 |
| | .15 | 4o
l | 72 |éo
| .27 4/
| | 96 | 4/
L ! 76 £/
l | 75 16/
Y ¢/
1 .70 é/
| ] I | !
Teap. meas. tool % S/N: P'DT ~10 ——[Time- end: /32 hr"-‘-H
F or nothing= reg. manometer: S= expanded; E = electronic 8-392.1.
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INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LDOG SHEET

Job ( %EEU.S {23 BRE ».7~ Date Z-I¢-90 Test / FRun /
Source ! PRIy 2 usSik < No. of traverse points 2
Method €~ Filter holder: /P S Filter type: di,sg D

Sample Train Leak Check:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: ~ p.06 cfm at _&§ in. Hg. (vac) c:&

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)

/878 cffr acetone

0O other (s)

No. of probe wash bottles: /
Sample recovered by: _<$/ &<

Condensate Data:

u Weight (g) ‘ H
Item

H Final Tare Differencen
Impinger No. 1 u - n
u Impinger No. 2 u u
H Impinger No. 3 n H

. _. Condenser u' l‘
ﬁ Total u?§555%§§EEEE§E§EEEE§§ -7 !

Integrated Gas Sampling Data: “/k’ AMBIEIUTAIR
.Bag Pumﬁ No. Box No. Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.
Time start: : (HRS) Time end: (HRS)

Sampling rate: cc/min Operator:

S/N of Oz Analyzer used to monitor train outlet:

CF-023
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INTERFOLL LABORATORIES EFPA METHOD S5/17 SAMPLE LOG SHEET

Job ( %'2205 /B@bﬂ/f Date % ~i$-90 Test ! Run g_
Source ) Peimhrr CRISWHAER No. of traverse points 2 &
Method S Filter holder: .l A< Filter type: Cr-LAc_S = eER

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: =~ o.cp0 cfm at g in. Hg. (vaco) cﬁ,

Particulate Catch Data:

No.s of filters used: Recovery solvent (s)

/ 8 7 ‘i @-—acetune

1] other(s)

No. of probe wash bottles: '
Sample recovered by: :pg.z

Condensate Data:

: wWeight (g} u
Item

Final Tare Difference

Impinger No. 1

Impinger No. 2 H
H Impinger No. 3

Condenser

Desiccant 14 Y ]43S 10
H Total H%P:E?:E:%Wﬁ?&& /0

Integrated Gas Sampling Data: A M RILeaT /4'1@

.Bag Pump No. Box No. Bag No.

Bag Material: S-layer Aluminized Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.

Time start: {HRS) Time end: (HRS)

Sampling rates cc/min Operator:
S/N of Oz Analyzer used to monitor train outlet:

CF-023

D-4 : S-0046RR




dLE00-S

grsanatl 4 b6 = b Q9-sS%: ;__ Q7 : o2l
| (hso/)
b ot &S 79 7 185 g&0 g SST 07
b’ 65| <9 T Q\\Vs Qo /| Tt ZhhST | s3
ol 65| £ _ T | Obz] 6o/ ]| B Cbrse | 52
Lozl LS L9 gs |l ¢ QM.NS Lo LU AS st | 3
vz L5 | L9 3s = T |00 607 2L SO Q5T @
b VT LS L2 g< | ¢ Lss'gf 277 ] «8 bs 8rT || St4
“betl gs L9 8s = x [setl o727 bt g0 LT Sh
oL | 85 _mws gs || cjosS| A7 T® 1S “she| St
verl 85 | 27 IS [ % |se k)| 577|928 | 90 krE] 97
Loz | 7S | 57 gs [ |t 6/7| 28 | %5 tht| 2] o/
ozl LS | A2 LS| x |s6d] 9/7]| kB |86 04T >¢ '’
|n.IQ|.m|= 95 | z2 L5 | x| ekl pos| ST (3 LET [ S5°2e ! 3
TLoZ| LS | 59 Zs | ¢8| oov]| 2L Bb L2¢C ot 7|
Imudﬂs 7S | _59 LS = v | 9259 Ao’ | S¢° LS 98¢ Se? 2
pozl s |~ LS| = :d= o77 | b | /7 SeT| St L
T 935 | A7 ISz 595 /7 7|F8 | &c7s¢c] 522 A
o2 S5 | €9 | LS [l rregl /71ij08° (T 'rsy o2 3
Tt 55 | £ s |z P9 o] 2271 18" JLOfT || St/ ?
Loz s \L LS T elorefl £77 Wm g7 bt Y L
boz|l f£S owrs 51 <1972°L] 2/7] n8” 99-Lr || 52 8
-ocll A5 &S LS T |7 277 A8 $Z ' 9¢? b
Loz £3 777158 | L k¥
e ol S5 : : R A3
oz €S A 1TC
taza%) Nl 4agreeg| sseng ] y ﬂ“ﬂ“ﬂuﬂ“ﬂﬂﬁ“ﬂlﬂﬂ ‘AN
'TRR R pAdH AL |04 q114) jutag
vebaxg 03141401 A4190[04 ejdeng Byijdeng| ¢sdaany)

' 7 u1Q_4 uu_m mwm.mm. ‘N e)124 * 14009 sejaenet
_u_ {12H n__z____ : ...u.;__.:.m. .w.z :m*._...m
: ohg" 4 _s “qJ/T “ON 494)d . >1 -.:.._.:.__n
(10-41 T33HS U1v0 01314 S GGR13A 643 S31HO1IVHAAYT 110dd3INI
4

D-5

™~ > | y o ] J "~ . ]




INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job ‘3;{22‘-’3 £5ﬁ5g/7‘- Date R~/C-Sp Test _~ Run _S

Source ! AR (M9t gy CRUSHIA No. of traverse points =2, 5

Method ___ & Filter holder: (;44S¢ Filter type: 54eg >€ PPy P4

Sample Train Leak Check:
Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ Q.o00 cfm at _S~ in. Hg. (vac) g
Particulate Catch Data:

No.s of filters used: Recovery solvent(s)

/ g ‘ié/ é"acetnne

0 other (s)

No. of probe wash bottles: (
Sample recovered by: i B -
Condensate Data:
Weight (g) H
Item
Final Tare Differencen

Impinger No. 1

Impinger No. 2

===-===-ﬂ==-===|

1
—

Impinger No. 3

Condenser

Desiccant /S A /_S-/f" ai

| |

|| Total H e T e e e 7

i ot st itebt bttt et ettt drfeby

Integrated Gas Sampling Data: Aﬁ‘lc?ll-:/‘ff— A‘/@
-Bag Fump No. Box No. Bag No.

Bag Material: S-laver Sluminired Tedlar Size: 44 L

Fretest leak check: cc/min at in. Hg.
Time start: (HRS) Time end: (HRS)
Sampling rate: cc/min Operator:

S/N of 0= Analyzer used to monitor train outlet:

CF-02=

D-6 ' S-0046RR




¥L£00-S | |
TORBeR| D00 | ARad| e/ ue|FRREATS Lo-9s: 1] O7 = o[2H
_ ( s/l
voe| /7 orz| s01]5¢ AT R2 07 /
cocl| /7] &7 oL o Zov LU [%£ v | _s5eS T
Lot /9| ¥9 o Y708 |~T pET £ ©
N ZAEEA S| 41787 [ £C L8 | S5vS A
L'oTl 09 | 87 129l 971 | S8 TT '98% Q) _S
G o] 09 mws WQL_ 977 €8 | T hET s-n 2% 7
v ot | 07 | 87 | Sre|| 87758 | ®rege | % Z
Lok 02 L9 \Q.\s tz 1| L% LS 18 T S\JWNP\‘ 3
boe 07 | £7] 70| 0T} 98° ZahA2 2 3
50Tl 45 | 77| ) oy 8| ox/] 78" T3 LY s\_n LT 07
SoE 25 | 97 | ho 9 sr7 | 58 0b "9LT S 77
b otl 4s /2 sl co/ ]| XL EEEECYR Y RS i
Lot Ls | £ oo\q= co 7| fL- | 09 hLT =2y I
5ol &5 L9 25l S0 AL 99 ‘el S <C*T 4
5oe| 55 | 79 27| Zo /st 2R3 IER RS ~
ot || 25 e\wls STH| o2/ | bL [S b9C |5 2% 4 -
toz| 95| s9] QI8 os7] be | S/ wads oYl 3
boe| 85 | 59 79 A77| eB° | 57 99¢| - 27| 7
50C 75 | 497 75| 3/7] ¢8| &/ 37¢| S/ £
o] s | €9 s7¢| oc7| L8 £9°¢9¢| >z &
HJﬂL_ 28 | /9 o7 c| 977] A8 J7 ZIEZ|. O/ G
"t o¢ 95 | 07 50| 277 38 | §7 09¢ .
Log| ss | £ S0% S0 6357
. | &w&g | 07 L5T
TRE0TEA| EAN00T1 | veunnd| TRARy | RRUNE] | ARERI |7 o | b 95T)
[7ax) |[ieasieg B“Jnﬂﬂwﬂﬂﬂn. “on
_T.__:n __ Cde) :.::_.._.._-.._ "“h"m -__nﬂ___“.m .”“"“nt
WIS bt A L o xagt ieian TR 4inag
: Q&m - da HWIJN ey 404id _ ..:_A:._.._n \\u\n\.t w\ ey -7 B LIS
L1041 133HS ¥1va 47314 S GJKI3N Y43 mw_mn.—cxnmcn_ 1149443 INI . :
q — - p— S——













Interpoll Laboratories
(612)786-6020

Visible Emissions Form ;
SOURCE NAME ;%Zb 62%4/ /g? . 08, ERyAﬁgZYDAﬂE START TIME STOP TIME
[ (Dograthys s [Trmasy S-Fol”
ADDRESS // / SE - SEC]
/‘Uf%k§/4 ‘r)ﬁif&:rf’ s e ImNN] 0 | 15 | 30 | 45 lmu o | 15| 30| 45
J ) 31
ciry I srare ZIP 2 32
3 33
PHONE SOURCE ID NUMBER
. 4 34
PROCESS EQUIPMENT OPERATING MODE 5 35
CONTROL EQUIPMENT OPERATING MODE 6 36
7 37
DESCRIBE EMISSION POINT
START sropP 8 38
1 HEIGHT ABOVE GROUND LEVEL|HEIGHT RELATIVE TOOBSERVER, o 39
START STOP START STOP ™ 0
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER ‘
START STOP START STOP 4] 41
DESCRIBE EMISSIONS 12 42
START . SsTOP 3 =
] EMISSION COLOR PLUME TYPE: CONTINUOUS O
START STOP FUGITIVED INTERMITTENTD | 14 44
v WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 15 45
NOO YESD ATIACHED O DETACHEDQ =T P
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED :
4 START sTop 17 ' 47
DESCRIBE BACKGROUND 18 . 48
START sTOP 70 P
BACKGROUND COLOR SKY CONDITIONS
START STOP START STOP 20 50
; WIND SPEED _ WIND DIRECTION 21 51
] START STOP START sT0P 2 52
AMBIENT TEMP. WET BULB TEMP. | RH.percent
. START sToP - 23 53
] ' i 24 54
- Source Layout Sketch Draw North Arrow 25 55
(::) 26 56
57
X Emission Point 27
28 58
k 29 59
Sun<y Wind . i d
_ Plume and = Observers Position AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE
1 Stack e HIGHEST PERIOD % WERE
y 0 RANGE OF OPACITY READINGS
Sun Location Line s MINIMUM MAXIMUM
OESERVER'S NAME (PRINT] S .
Seott Banuille
COMMENTS v 74; : vrn fure ~ - DATE
Unatibe A&’L/JZ”; %yﬂ/ F/8 -7
= V4
- { OHGAMEAHDN
j due /4EZE4££-
1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED BY , . DATE ,. ;0.
SIGNATURE MPCA /0-(8-89
] TITLE DATE _ VERIFIED BY DATE

E-1 $-0079R












Interpoll Laboratories
{612) 786-6020

Chain of Custody
Sample Deposition Sheet

) cRusSHEA

Job é/ﬁk_ﬂt% é fifﬁ/ﬂ"r _ Source
Team Leader AYNE A. 4)Test Site _PRIMARY T nisvT—

Date Submitted__ 3~ /S — 22

Date of Test = —yS — S

Test No. V4 No. of Runs Completed__ ==
No. of Type of Sample Analysis Required Comments
Samples
Probe Wash: € per EPA M-5 _BLANKS
etone [Other ComBIFED 1 1 TH
DD.I. Water STACK
Filter:
F4" 6.F. BAs per EPA M-5
.85, Thimble [As per EPA M-17
02.5" G.F. gother [
g47 mm G.F.
Impinger Catch: N Protocol
.1. Water W1 Protocol
3% Hz0= PA M-6 or 8
0gaM= Ho Only cid Gases
3 Enni MS Metals [Formaldehyde
1.0 N NaOH etals
[other gother
Integrated [As per EPA M-3
Gas sample [Rs per EPA M-10

[JOther

Oxides of

H =——|Ni trogen (NO.)

[As per EPA M-7A

DOther

O Fuel Sample
0 Aggregate

ttached fuel Form
#5-B143RRR

Particle Size -

OxX-Ray Sedigraph
(Bahco Methad

DDther

Audit Samples
DSulfur Dioxide
xides of Nit.

(jOther

ORs per EPA M-6
[As per EPA M-7A

(other

ﬁm ele
Date
Time(HRSY __

Source Information

1)

2)
3)

4)

Type of Snur:e-

Jg-Other Qﬁfg
Wood [} Gas
Is sample combustible?
Does sample need special handling?

Fuel:

—

Boiler [ Asphalt Plant [] Inc:nerator [j Dryer

0 Cnal

0 Dil
Yes

O RoF Jcother KOC KR (oRE )

m:) [ Yes 1If yes, explain

F-1

S-278RRRR






Interpoll Laboratories
(612) 786-&020

EPA Method 5 Data Reporting Sheet
Probe/Cyclona Wash

Job C¥prus  Nosthchope Minvng Source #/ Crullien

Team Leader H.3. ~ Test Site I ‘al

Date Submitted_ 3~/6-9o Date of Test. 2-is~¢4

Test No.___/ Mo. of Runs Completed_ -3

Date of Analysis__3-/6~90 Technician

Transport Leakage [{'None g»:___ml Solvent Geetong

Test Run_82 Dish Na.

Field Blank Dish Tare uWt. (s]

2 Log Number Dish+Sample Wt. g
Vol. of Solvent ml Sample Wt. q
#Solvent Residue d-@fug/ml
Test_/ Run_! Dish No. 99

1 | vol. of Solvent_735_ el Dish Tare Wt.__99.5323 9
Log Number__ 281~ 04 Dish+Sample Wt. Y% 7709 g
Comments Sample Wt. o5kl g
Test_ ! Run_7* Dish No. O

2 Yol. of Solvent_70 ml Dish Tare Wt._ 49. /356 g
Log MNumber a/ gl - H Dish+Sample Wt. 30, 2689 g
Comments Sample Wt. J-5363- g
Test_| _Run_3 pish No.__ &

3 | vol. of Solvent_ 10 ml Dish Tare Wt.__ 74. (97/ g
Log Number__ 41 4/- 12 Dish+Sample Wt. 94. Y80/ 9
Comments Sample Wt. 735 36 g
Test Run Dish No.

4 Vol. of Solvent ml Dish Tare Wt. g
Log Numbar ) Dish+Sample Wt. 9
Comments Sample Wt. 9
Taest Run Dish No.

S vol. of Solvent ml ’ Dish Tare Wt._ 9
Log Number Dish+Sample Wt. g
Comments Sample Wt. =]

#Solvent Residuel.blug/ml=C(Sample Wt.D.000l 9) (182)1/Vol. of Sol. @ ml
EPA-MS Acetcne Residue Blank Spec. (7.8 ug/ml '
Results: - - '
Field Blk. Run 1 Run 2 F-2 Run 3 Run 4 Run S5

0 . 42%0 0.5363 0-.3836 SC-01YR







S [ S

Job CY rus

Interpoll lLaboratories

(612) 786-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Source q¥/ Crulher

Team Ledder

D'\Yl

Date Submitted_3-/6-90

Test Noa.

Test Site ﬁcimnﬂv ja et

Date of Test_2-lf~'f2¢

No. of Runs Completed_ 3

Date of Analysis_ 3 ~/6~90 Technician_/A2§
Jest__i{ Run_0 Filter No.
Field Blank Filter Type
2 Log Number _ Filter Tare Wt. q
Comments Filter+Sample Wt. (]
) Sample Wt. a
Test__{_ Run__[ Filter No.__ 2039
Log Number___g18[- 0% _Filter Type 4 “G6E
1 Comments Filter Tare Wt._ 937 (5]
Filter+Sample Wt.Z 5670 g
Sample Wt. Y euy a
Test_ / Run_L- Filter No._2060
Log Number _ glg)-~04 Filter Type_ ¥ ‘GF
2 Comments Filter Tare Wt. LT a
Filter+Sample Nt.[%L?_O_P__g
Sample Wt. _ oSa9 € 9
Test_ ) Run_J Filter No._ 2061
Log Number__ 41914 Filter Type__ {#4GE
3 Comments Filter Tare Wt._ 929 g
Filter+Sample Nt.658%3 g
Sample Wt. g-éS_ g
Test __Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. a
"Filter+Sample Wt. <]
Sample Wt. x]
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. =]
Filter+Sample Wt. =]
Sample Wt. a
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
>. k411 | 6.5788 D.b5%
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
|.085F [129) 6422
LSC-02PR

F-3



Interpoll Laboratories
(612) 7846-6020

Chain of Custody
Sample Deposition Sheet

Job ggfgmis / RARR, 7 source #/ s ernee y (@ sy
Team Leader_S_ "BAa i Vne & Test Site T ACK -
Date Submitted__ % - f$-%59 Date of Test_z. /-G A
Test No. Z No. of Runs Completed__ =
No. of Type of Sample Analysis Required Comments
Samples
‘. Frobe Wash: fis per EFA M-S -+ BLAAMC
) tone | [jother
l m. In Nater
l Filter:
s B.F. fbs per EPA M-5 + R AV K
L [JS.S. Thimble [As per EPA M-17
{12.5" G.F. ‘[Bther
037 am G.F.
Impinger Catch: MN Protocol
.I. Water W1 Protocol
5% H=0= QEFA M-6 or 8 -
Aﬁ/ gaMS Hg Only [Acid Gases
/A MS Metals [Formaldehyde
| | [i-@ N NaoH [Metals
Other ; gother
N Integrated [JAs per EPA M-3 _ﬁﬂm
Gas sample s per EPA M-10 S offec s
A %ther -
N Oxides of ' [1As per EFA M-7A Date.
A Nitrogen (NO..) pother Time (HRS)
N [ Fuel Sample [jpttached fuel Form
A [ Aagregate #5-B143RRR
A/ Particle Size [X-Ray Sedigraph
| /4& [jBahco Method |
[OOther

U ~ lAudit Samples
OSulfur Dioxide [As per EPA M-56
- A [[Oxides of Nit. (JRs per EFPA M-7A

DDther DDther

Source Inforaation

1) Type of Source: [} Boiler [} Asphalt Flant []J Incinerator [J Dryer
é:gfﬂther TACOMNTE QCRUSHER, .

2) Fuel: [] Coal [] Wood [] Gas [} Dil [} RDF [} Other

3) 1s sample cnmbustible??’—-"ﬁ g Yes

4) Does =sample need speci handling‘?-é-'l\lo J Yes If yes, explain

S—278RRRR
F-4 7



p——

-

Joh

Cyprul

Interpoll Laboratories
(612) 786-6020

Probe/Cyclone Wash

Source

=/

EPA Method S Data Reporting Sheet

renan s _crulhenr

feR

Team Leaéér

Test Site

Stacl '

Date Submitted_ 3-/L=10 Date of Test_ 3-/§-90
Test No. Mo. of Runs Completed 3
Date of Analysis__ 3~/(~90 Technician
Transpart Leakage [} None B~ . m Solvent Geelone
Test _/ _Run_@ Dish No- 2/
Field Blank - Dish Tare wt. 36.8263 . 9
Log Number alél-¢7? Dish+Sample Wt. S, ¥l a
Vol. of Solvent_ /S0 al Sample Wt. oh 0dd |} 9
#Solvent Residue 0.67 ug/ml
Test___ [ Run_/ Dish No. LYK
Vol. of Solvent /b5 al Dish Tare Wt. _S$0. J6/& a
Log Number __ 418/~ 74 Dish+Sample Wt.J0.8039 g
Comments Sample Wt. A g
Test __/ Run_ 2> Dish No. 2y
Vol. of Solvent /) al Dish Tare Wt._JSJ4, G850 g9
Log MNumber __ 9! F1-11 Dish+Sample Wt. §¥ 2785 9
Comments Sample Wt. 429 q
Test /[ Run__J Dish No._ 2IS
Vol. of Solvent /&0 al Dish Tare Wt._ 4 1. 14 9
t.og Number (51— 14 Dish+Sample Wt. %, 1160 Q
Comments Sample Wt. 0:26/6 g
Test Run Dish No.
Vol. of Solvent ml Dish Tare Wt. g
l.og Numbar Digh+Sample Wt. Q
Commants Sample Wt. 9
Test Run Dish No.
Yol. of Solvent ml Pish Tare Wt.._ (v ]
Log Number Dish+Sample Wt. g
Comments Sample Wt. g
#Solvent Residuelitug/ml=L(Sample Wt.o-000/q) (10*)1/Vol . of Sol . /50 ml
EPA-MS Acetone Residue Blank Spec. (7.8 ug/ml
Results: ) -
Field Blk. Run 1 Run 2 F_§5 Run 3 Run 4 Run S
0.222. | 0290t | 0.265

SC-01YR






i . Interpoll Laboratories
‘e (L12) 785—6020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

A, |
Job Cyppuf SourCE___/paLW_fﬁxiLﬁL_
Team Leadér__ JLA& Test Site_ Stack
Date Submitted_ 3?~/C-F0C Date of Test__Jd-l5-90
Test No. / No. of Runs Completed__.J
Date of Analysis__ 3~/&~ 90 Technician__ 2%
Test__/ Run_0 Filter No._20Y/
Field Blank _ Filter Type__ Y4GF
o | Log Number__ 4/ &) oy Filter Tare Wt._ ,9%:56 g
Comments Filter+Sample Wt. ,92356 g
i Sample Wt. 0y w90 g
I Test_/ _Run /_ Filter No._ /T1¥
Log Number ql¥l- 10 . Filter Type__ 4 %“GF
1 Comments Filter Tare Wt._ 9673 a
l Filter+Sample wt.A_ojj%__g
Sample Wt. .07 %/ a
1 Test_/ Run_¥ Filter No._ /8179
: Log Number___ 4(B!— Vv . Filter Type yhCE
2 Comments Filter Tare Wt. 132
Filter+Sample Wt. L_MQ_____g
) Sample Wt. /RS
Test_/ Run.3 Filter No._ [¥7¢
Log Number____qi§F/Y Filter Type q44c &
3 Comments Filter Tare Wt._ : 163¥ g
) Filter+Sample Wt. /, 0340 g
Sample Wt. J-2722¢ g
J
Test Run Filter No.
k Log Number _ Filter Type
} 4 Comments Filter Tare Wt. (=]
__Filter+Sample Wt. Q
Sample Wt. q
; Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. =}
Filter+Sample Wt. g
Sample Wt. g
Results: '
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
j 0.612f | 0.0328 | 0.0762
J' Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0-343 | 6.3632 | §.331F
J [SC-02PR

F-6
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04-20/1990 11:45  CYPRUS NORTHSHORE 218 226 3657 P.63
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Interpoll Laboratories
(612)786-6020

MPCA Exhibit C for Process Emissions

woe CPypeuc NopTHsuoRE = Breeit
SOURCE '/ Crous L o rare
DATE_ 2IpAcy. LS, /790 —

¢. Equipment & Qperating Data

1. Process Equip. No.lldent.Wyeﬁ 4 f .

2. Process Equip. Description maZZ,g./egg wi (’744.[2»5

. ALLLEANER. _-
.3. Process equipment operating under normal operating conditions:
No . Yes X_ .

D. Instrument Data on Process Equipment _
1. Include copy of production records oOr snstrumentation which
jndicates rate of. production or operation of the equipment, .
{.e. units per hour, 1bs. per hour, pressuré, air flow, etc.
produerion Lecored during 7€5 A Rr7arsEc

~

E. Air Pollution Control Equipment
1. Type/mode} control equipment 44::/}: LML CES, /mﬂ -9 i
2. Air pressure drop across the control equipment Mg{.
3, Air flow through the control equipment_ 7 dop AL .-
4. Was the control equipment operating normally? _Yee .
5. - Data of last major maintenance/cleaning of control equipment

y AL -
Downt oCE ,aéue auusz:ﬂr: -

f. Plant Manager's Certification

1 certify that the jnformation submitted herein is accurate and
correct and that no information requested was withheld from MPCA,

pivisiof pf Air Quality.

, Position é;_/mm pLs
ENG 1 EEL

S.349R












3-15 DATE

66540 TONS

#1 CRUSHER

2:9% TIME

202750 MAG TONS

AVE,
23.8
24.6
25.3
25.4
25.3
25.6
26.1
26.3

3000

7-3 SHIFT
107 TRUCKS 104 TONS PER TRUCK
11178 TONS 2940 MAG TONS
TRUCKS TONS  AVE HR
7-8 7 697 23.8
8- 13 1379 2s5.0.
9-10 16 1683 26,3
10-11 16 1773 25.6
11-12 11 1172 24.6
12-1 15 1422 27.3
1-2 15 1624 28.2
2-3 14 1428 27.6
0 1000 2000
TPH '

T

16.0 X
18.5 X
19.0 X
12.5% X
20.0 X
0.5 X
21,0 X
21.3 XX

22.0 XX

28.5 XXX

23.0 XXXX

23,5 XXXXXXX

29.0 XXOOOKKXK

128,35 XOQOCKXXXXXHKX

23,0 XCOOXKXAKOKKK
25.5 XXOOXXXHOOOOOKNK
26 .0 20000OCOOOOCONKNKK
26.5 XXOOOOOKOONK

27 .0 XXOOXKXOOKKKX

27 .5 2000CO0KXX -

28.0 XXOOKXX

28,8 XXXX

39,0 XXOOXXXX

TOTAL P.B4












Particulate Loadings and Emission Rates

The particuIate'emission rates were determined per EPA Methods
1-5, CFR Title 40, Part 60, Appendix A (revised July 1,1987). In this
procedure, a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis
of these values, sampling nozzles of appropriate diameter are selected
to allow isokinetic sampling, a necessary prerequisite for obtaining a

representative sample.

The sampling train consists of a heated glass-lined sampling
probe equipped with a Type S pitpt and a thermocouple. The probe is
attached to a sampling module which houses the all-glass in line filter
holder in a temperature controlled oven. In addition, the sampling
module also houses the condenser case and a Drierite drying column. The
sampling module is connected by means of an umbilical cord to the
control module which houses the dry test gasmeter, the calibrated
orifice, a leakless pump, two jnclined manometers, and all controls
required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn in through the sampling probe jsokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. The
particulates were removed at this point and collected on the filter.
The gases then passed through an jce-cooled condenser and a desiccant-
packed drying column which quantitatively absorb all moisture from the
sample gas stream after which the sample gas passes through the pump and
the dry test gasmeter which integrates the sample gas flow throughout
the course of the test. A calibrated orifice attached to the outlet of
the gasmeter provides instantaneous flow rate data.

A representative particulate sample was acquired by sampling
for equal periods of time at the centroid of a number of equal area
regions in the duct. The sampling rate is adjusted at each site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

I-1 3a P1(1-4)
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CALCULATION EQUATIONS

METHOD 2 |
7 = ss.a8cC_ (Y Ap) V——g—Ts(a")
$ . p Plavg Pg M
Wa ° 60(1 - Bws) T‘is A (T_§§8 ) (*;SQZ)
* s(avg) :
q, = 60V A
1 4.995
: ) o .Qs,d 64
L = T8
] 9 ws
= { -
l RH* 100 (vp, , 0.0003641 P, (T, T5))/ VPeap
- 4
Bb = RH{vP4)/Pg
: _ 4585 x 1072 PsMs
~ T, (avg)

*Alternate equations for calculating moisture content from wet bulb and
dry buld data.




CALCULATION EQUATIONS

METHOD 3

100(%0, - ).5% €0)
A T ORI, - %0, ¥ 0.5% 0

Md = o.44(%c02) + 0.32 (%02) + 0.28 (%M2 + %C0) -
Mg = My (I-8.)+0.18 B,

g = _'w(std)

WS Vw(std) T Ym(std)




METHOD 5

Vm(std) =

Vu(std) ~

ws

(hy)4

(mp)z

CALCULATION EQUATIONS

p + AH/13.6

bar
Tm(avg)

17.65 V¥ (

0.0472 V.

vw(std)

vw(std) * Vm(std)

s(avg) m(std)
0.0944 (P VR, O (T -8B )

15.43 M
—____ P

Vm(std)

272.3 Mp Ps

Ts(avg) (vw(stdj vm(std))

-3
8.5714 x 10 ~ C Qs,d

1.3228 x 107X M_ A

0 A,

)y + (h),
2

J-3



n

]

SYMBOLS
Cross sectional area of stack, SQ; FT.
Cross sectional area of nozzle, .5Q. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF g

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume
Dry test meter correction factor, dimensionless

Specific gravity (relative to air), dimensionless

Isokinetic variation, perceﬁt by volume

Molecular weight of stack gas, dfy basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.

34



= Absolute pressure of stack gas, IN.HG.
Pstd - standard absolute pressure, 29.92 IN. HG.
= Actual volumetric stack gas flow rate, ACFM

Qs,d = Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

= Relative humidity, %

it

Tdb Dry bulb temperature of stack gas, OF
Twb = Wet bulb temperature of stack gas, OF
Tm{avg) = Absolute average dry gas meter temperature, OR

Tg(avg) = Absolute average stack temperature, OF

Tstd - standard absolute temperature, 528 OF (68 OF)

i

Total sampling time, min.

Vic = Total volume of liquid collected in impingers and
silica gel, ml

Vi = Volume of gas sample as measured by dry gas meter, CF

1k

volume of gas sample measured by the dry gas meter

Vm(std)
corrected to standard conditions, DSCF

Vu(std) = Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Vg = Average actual stack gas velocity, FT/SEC

VPtdb = VYapor pressure at Tgp, IN. HG.




VPtwb

AR

AP

Vapor pressure at Typ, IN. HG

Average pressure differential across the orifice
meter, IN. WC.

Velocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, LB/ACF
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
Data Sheet

Déte of calibration: March 15, 1990 Nozzle Number 4-16
Technician: D. Smith

Nozzle rotated by 60 degree increments and diameter measured to nearest
0.001 inch. Observed readings and average:

Position Diameter

l (inches)
‘ 1l 0.196
] 2 0.197
3 0.196

Average: 0.196




Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration

Data Sheet
Date of Calibration: March 15, 1990 Nozzle Number 6-16 |
Technician: 8. Bainville

Nozzle rotated by 60 degree increments and diameter measured to nearest
0.001 inch. Observed readings and average:

Position Diameter
(inches)
1 0.187 |
2 0.188
3 0.189
Average: 0.188




Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. &/—/Z

Pitot tube dimensions:

1. External tubing diameter (D,) . S/ IN.
2. Base to Side A opening plane (PA) , Y6/ "IN,
3.. Base to Side B opening plane (Pg) » ShD IN.

Alignment:

4. o, <100 Y2,
5. a, <100 VA
6. B1 < 50 /
7. B, < 50 /

8. 2 <. .o/
9. W <.0625" _ P2~

Distance from Pitot to Probe Components:
10. Pitot to 0.500 IN. nozzle : . P60 IN.
11. Pitot to probe sheath - .82 .

12. Pitot to thermocouple (paraliel to probe) 2. 00 IN.

13. Pitot to thermocouple (perpendicular to probe) . 74/ IN.

Date of Inspection: Inspected by:

Vb et O M

s-348(1)




10.
11.
12.
13.

Interpoll Laboratories

(612)786-6020

S-Type Pitot Tube Inspection Sheet

Pitobe No. vV /&

Pitot tube dimensions:

External tubing diameter (Dt)

Base to Side A opening plane (PA)

Base to Side B opening plane (PB)

Alignment:

ey <100 /D
a, <100 9]
Bl < 50 /
Bz < 50 -/

7 <.125" B/
W <.0625" , & T

. 316 IN.
. ST G IN.
A0 IN.

Distance from Pitot to Probe Components:

Pitot to 0.500 IN. nozzle . 74_9 IN.
Pitot to probe sheath _? 28 IN.
Pitot to thermocouple (parallel to probe) €. 22 .

Pitot to thermocouple (perpendicular to probe) , 776 2— IN.

Date of Inspection:

/R~ -85

K-8

Inspected by:

==l

s-348(1)



Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. €2~ /&
Pitot tube dimensions:
1. External tubing diameter (Dt) , £/ 4 IN.
1 2. Base to Side A opening plane (PA) . ';/é/ IN.
3. Base to Side B opening plane (PB) . é/é_y IN.
Alignment: _
4. a, <100 L
5. a, <100 /
' 7. B, <50 A
8. 7 <.125" . 02—

9. W <.0625" 22

- Distance from Pitot to Probe Components:

4 10. Pitot to 0.500 IN. nozzle : , &2~ 1N,
11. Pitot to probe sheath . T.08 .
N 12. Pitot to thermocouple (parallel to probe) g4 2 IN.

13. Pitot to thermocouple {perpendicular to probe) » PE 2.

Date of Inspection: Inspected by:
- 72— ?’r-/; g M

s-348(1)







interpoll Laboratories. Inc.
(a12) 7865040

EPA Method S5 Gas Metering System
Quality Control Check Data Sheet

Job QYPRESS .S o S BABBIT T Date _ 3= /¢-Fo
Operator _VDwadNVE 9. f;},,q-;; Module No. 2

Instructions: Operate the control module at a flow rate eqgual
to ~HE& for 10 minutes before attaching the um-
bilical. Record the following data:

Bar press 278/ _ in. Hg. g = _/do/2 ~H@ /€7 in. W.C.

Meter Temp. (=F)

Time Volume
(min) (CF} Inlet Outlet
(&t &
2.5 1 433.7a 52 4
50 | 43s62| S5 7
3 Bz sal S5 P
1 1 ¢37.95 S5 | g2

Vm= P e | AVO )= g9 £ F

Calculate Yor as follows:

. c’-\J
Yan = 1.78& (ty + 450) _
'r vm pb
—_ 0.5

¥Yem = 1.786 (526 v + 460

(l.00t2) ¢ 7.65) (528)]

7.6€
Vern = /.00

If Yen is not within the range of 0.97 to 1.03, "the volume
metering system should be investigated beforsa beginning."

CFR Title 49, Part &0, Appendix &, Method S, Section 4.4.1

S-432R
K-11



Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration_Sheet

Unit under test:

vendor __ ATHNS

Model 39858 ~A Serial Number /27 ~F
Range —72d F g 7?77 K °%  Thermocouple Type
Date of Calibration 2 ~$ -5°9 Technician L TAILX DG ¢

Method of Calibration:

O Comparison against ASTK mercury in glass thermoseter using 8 thermostatted and insulated aluminum block designed
to provide usiforn temperature. The temperature is adjusted by adjusting the voltage on the block heater
cartridge. T

}'@ Omega Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature eguivalent millivoit
signals, The CL-300 is cold junction compensated. Calibration accuracy is £ 0.1% of span {2100 %) + 1 degree
(for negative temperatures add + 2 degrees. The CL-300 simulates exactly the millivoltage of a Type Kk ‘
thermocounle at the indicated temperature. J

Desired Temperature of Response of Deviation <, 1 ]
Temp (°F) Standard or Unit Under Test '
Nominal Simulated Temp (°F) °F) At (F) (%) ’
0 ) 3.0 3 65
100 /AL £ § - kY-8
200 Z R — = .
300 & = Z% ’ /7
400 7) Y1 ¢ w3
500 @; 2 L7 |
600 ' S & ' 1 '
700 gy b 25/
-800 %% 7 3 23
900 T . 7 5
1000 /2L i@t ’ -7
1100 '/ 220 s & A S
1200 yr 4 JZ /Ro7 yd , V2
1300 /8208 /20¥ [ s 3£
1400 /Y20 750 4 . _’Zf
1500 /ﬂ; ]S 6 sl RS
1600 /PO 2 o /7
1700 42&? _,%_
1800 (D / , 2
HEE S REAE
2000 2L 7 & B
2100
Averages:
OF = off scale response by unit under test (°f)
% dev = 100 At / (460 + t)

Unit in tolerance _
/7 Unit was not in tolerance: recalibrated - See new calibration sheet.

$-433
K-12



Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test:
vendor GrogDON

Model S/ K Serial Number _PD7 -0
Range ~1W2°F o 1444°r % Thermocouple Type K
Date of Calibration _ 2 ~€~90 Technician _S. Bara) Viees

Method of Calibration:

o Conparison agsinst ASTH mercury in glass thersopeter using a thernostatted and insulated aluminue block designed
to provide uniform temperature. The temperature is adjusted by adjusting the voltage on the block heater .
cartridge.

H Onegz Model CL-300 Type K Thermocouple Simulator which provides 22 precise temperature equivalent millivolt
signals. The CL-300 1s cold junction compensated. Calibration accuracy is # 0.1% of span (2100 ) + 1 degree
(for negative temperatures add + 2 degrees. The CL-300 simulates exactly the willivoltage of a Type &
thermocouple at the indicated temperature.

Desired Temperature of Response of pDeviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) °F) At () (x)
0 0 N - 8 of. 7_
100 700 4.2 2.3 ug%,
200 —_A00 Aoe) / o/
A e i - el = =
500 _io_g__m 994 T&
600 L£00 ' 596 A 2
700 200 L26 & s
800 _A060 ...q&aa_._ O =
900 s QQ o . . 02 Z
1000 [-Y.Y" Zoﬁb é _ =27
1100 DO /106 [ .38
1200 12,00 2.1/ .:,40 _2_(_.'_
1300 1 300 /370 ’ 517
1400 teo 2¥/8 /3 N I-R
1500 /SO0 2501 2 Mo
1600 2600 76 4 8 -39
1700 /700 /7 02 2 _,_o%_,
1800 ¢8on /7 98 PN «.04
1900 (200 /889 17 47
2000 2000 1983 27 =64
2100 2400 oF _OF _OF.
Averages: & .0 .39 96[
OF = off scale response by unit under test (°F)
%X dev = 100 At / (460 + t)

_g Unit in tolerance
Unit was not in tolerance; recalibrated - See new calibration sheet.
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Source category: Taconite ore processing Date:
Plant name Cyprus Northshore Mining Location:
Test date March 15, 1990 Ref. No.: @
Process Crusher 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
Primary Cyclone filt. PM 1 50.54 1379 0.018 0.037
crusher and filt. PM 2 58.19 1773 0.016 0.033
muilti- filt. PM 3 53.19 1172 0.023 0.045
cyclone AVERAGE 0.019 0.038
Cc02 1 0.0 1379 0.0000 0.0000
CcO2 2 0.0 1773 0.000 0.000
CO2 3 0.0 1172 0.000 0.000
AVERAGE 0.0000 0.000
Primary Cyclone filt. PM 1 141.50 1379 0.051 0.10
crusher filt. PM 2 147.20 1773 0.042 0.083
filt. PM 3 135.70 1172 0.058 0.12
AVERAGE 0.050 0.10
CcO2 1 0.0 1379 0.0000 0.0000
CO2 2 0.0 1773 0.000 0.000
CcO2 3 0.0 1172 0.000 0.000
AVERAGE 0.0000 0.000









