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ACFM

cc (m)
DSCFM
DSML
DEG-F (°F)
DIA.

FP
FT/SEC
q

GPM
GR/ACF
GR/DSCF
9/dscm
HP

HRS

IN,
IN.HG,
IN.WC.
LB
LB/DSCF
LB/HR
Le/10t8TUY
LB/MMBTU
LTPD
MW
mg/Nm;
ug/Nm”
microns (um)
MIN.

ng
ohm-cm
PM

PPH

PPM
ppmC
pom,.d
pDm W
ppt

PS1
SQ.FT.
TPD

ug

v/v
w/w

<

Standard conditions are defined as 68 °F (20 °C) and 29.92 IN. of mercury

pressure.

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)

standard cubic foot of dry gas per minute
dry standard milliliter

degrees Fahrenheit

diameter

finished product for plant

feet per second

garam

gallons per minute

grains per actual cubic foot

grains per dry standard cubic foot
grams per dry standard cubic meter
horsepower

hours

inches

inches of mercury

inches of water

pound

pounds per dry standard cubic foot
pounds per hour '

pounds per million British Thermal Units heat input
pounds per million British Therma) Units heat input
long tons per day

megawatt

milligrams per dry standard cubic meter
micrograms per dry standard cubic meter
micrometer

minutes

nanograms

ohm—centimeter

particulate matter

pounds per hour

parts per million

parts per million carbon

parts per million, dry

parts per million. wet

parts per trillion

pounds per square inch

square feet

tons per day

micrograms

percent by volume

percent by weight

£ (when following a number)

i1




1 INTRODUCTION

On March 9, 1990, Interpoll Laboratories personnel conducted a dust
collector performance test on the No. 1 Crusher Secondary Collector at the
Cyprus Northshore Mining.Facility located in Babbitt, Minnesota. On-site
testing was performed by R. Rosenthal, E. Trowbridge, M. Kaehler and T.
Hogan. Coordination between testing activities and plant operation was
provided by Ron Swanson of Cyprus Northshore Mining. The test was not
witnessed by a member of the Minnesota Pollution Control Agency.

The Secondary 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 and 9,
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 simultane-
ously at the dust collector inlet and outlet by means of heated stainless
steal-or glass-lined probes.

Testing on the dust collector inlet was conducted from a set of four
test ports located 10’'-6* downstream and 6°-6" upstream from 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 at 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 less than one diameter upstream of
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 performed by 5. Drake, an EPA-certified observer.

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.




2 SUMMARY AND DISCUSSION

The results of the dust removal perfofmance test on the No. 1
Crusher Secondary Collection System are summarized in Table 1. As will be
noted, the particulate removal efficiency averaged 85.5%. Opacity
averaged 11%. |

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 i1s 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 l1aboratory eyaIuations are presented in
this section. Gas composition are presented first followed by the
computer printout of the particulate 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 calculations.
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 concentrations times flow method.



3.1 Results of Orsat and Moisture Analyses




Test No. 1

No. 1 Crusher Secondary Inlet

Interpoll Report No. 0-2972
Cyprus Northshore Mining Corporation

Babbit,

Minnescta

Results of Orsat & Moisture Analyses—————Methods 3 & 4{%v/Vv)

Date of run

Dry basis (orsat)

carbon dioXide..eecvueeenes
ON YN . s s nenaneaacnnnnnees
carbon monoXide....ee..

Lkt ol =T 1= o

Wet basis (orsat)

carbon dioxide...ecen.ucen
OXYGEMN e st s nsnannunnmncnanans
Carbon moMGHide.seweneaeen
RitrogenN.essccrescennnnesss

water vapor...i.eceieeanunea

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

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

FO

Run 1

93-29-90

8.03
20,77
.80
78.37

B.&63

28.84
28.77

B.994

9.008

Run 2
B3-09-23

B.03
20.77
B.00
78.38

B.62

28.84
28.77
B.9%

358

B.0200

Run 3
3-09-983

8.3

20.90

0.2

72.87

@.083

28.77

B.00

78.58

B.62

0. 000



Interpoll Repocrt No. 8-29772
Cyprus Morthshore Mining Corporation

Test No. 1

No. 1 Crusher Secondary Collector Stack

Silver Bay,

Minnesota

Results of Orsat & Moisture Anal yses———™Methads 3 & 4(%v/v)

Run 1
Date of run a3-09-29
Dry basis (orsat)
Carbon dioxide........... . a.83
ORYOEN .t s v v nrannnennnmens 20.98
Carbon monoxide........... .06
Nibrogen. . st e neaenen. -eaa 79.87
Wet basis {(orsat)
carbon diocxxide....... . 0.83
L« T e 20,74
carbon monoxXide.. ..o e... 0.20
Nitrogen.. . oeeniericenonnn 78.47
Water vVapor.as.ereeoaseena. @a.746
Dry molecular weight........ 28.84
Wet molecular weight........ 28.76
Specific gravity...... Seaaaa 8.993
Water mass flow...... (LB/HR) 486
Fo @.008

Run 2
Q3-8%9-98

B.923

28.72

a.e0

78.37

8.88

28.84
28.74

@B.993

8. 20a

Run 3
83-09-298

@.8283

20.74

7,00

78.47

.76

28.84

28.7&

@.72

d

H
@
[y

8.000



3.2

Results of Particulate Loading Determinations



Interpoll Report No.

B-2972

Eyprus Northshore Mining Carpaoration
Babbit, Minnesota

Test Mo. 1

Mo. 1 Crusher Secondary Inlet

Results of Particulate Loading Determinations

Date of run

Time run start/end..... (HRS)
Static pressure...... (IN.RC)
Cross sectional area (S8.FT)

Pitot tube coefficient......

Water in sample gas

CoOndensSEerai e eaneeaas - (ML)
impingers.......... (BGRAMS)
deciccant..iu.eeen.. {GRAMS)
total.... . ... ... . (GRAMS)

Total particulate material..
seernaeaswollected (grams)

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

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

Total sampling time.... (MIN)
Nozzle diameter....... -« CIND)
Avg.stack gas temp .. (DEG-F)
Volumetric flow rate....c....
actual.............. {BCEM)
dry standard....... (DSCFM)
Isokinetic variation..... (%)
FParticulate concentration...
actual............ (BR/4ACF)
dry ztandard..... {GR/DSCF)

Particle mags rate... (LB/HR)

10

Rurnn 1
Z—-09-90

114271248
-3.80

5.82
-840

nmes
L S

2.8093

@,9924
28.13
1.29
bL2.9

38.77
36.89
L0, 90

-183
41

20404

12881

729.7

1.14437

1.17494

200,22

Run 2
BAE-09-20

1324/1430

-3.8@

6,02

- 848

e Q

W[ﬂF’ﬁ

B.9974

28.13

1.36
4.3

49.40
37.63
&H0. 00

. 185

42

209058

283546

29.4

0
W

0 (A

[
i)
i)
N
u

Run 3
a3-09-9a

1540/1644
_3u a

6.02
-840

J.8622

8.9994
28.13
1.40
79.9

41.12
37.94
&0, 00

- 185
41

20889
28384
108. 8
1.77@36
1.81493

317.11



Interpoll Report No. 0-2972
Cyprus Northshore Mining Corporation
Silver Bay, Minnesota

i Test No. 1
No. 1 Crusher Secondary Collector Stack

Results of Particulate Loading Determinations-------Method 5

Run 1 Run 2 Run 3
Date of run 03-09-90 03-09-90 03-09-90

Time run start/end.....(HRS) 1142/1245 1324/1427 1540/1642

Static pressure......{(IN.WC) 0.52 0.52 0.52
Cross sectional area (SQ.FT) . 6.78 6.78 6.78
Pitot tube coefficient...... . 840 .840 .840
Water in sample gas
condenser...soseese-.-(ML) 0.0 0.0 0.0
] impingers..........(GRAMS) -4,0 2.0 2.0
3 desiccant..........{(GRAMS) 10.0 5.0 4.0
total...v.veeanaees (GRAMS) 6.0 7.0 6.0
J Total particulate material..
ves-2ss-..CO0llected(grams) 0.3780 0.5636 0.5657
-1 Gas meter coefficient....... 0.9910 0.9910 0.9910
. Barometric pressure..(IN.HG) 28.13 28.13 28.13
Avg. orif.pres.drop..(IN.WC) 1.27 1.31 1.31
3 Avg. gas meter temp..(DEF-F) 55.6 65.9 72.0
Volume through gas meter....
. at meter conditions...(CF) 38.37 39.41 39.72
] standard conditions. (DSCF) 36.72 36.98 - 36.84
. Total sampling time....(MIN) 60.00 60.00 60.00
l Nozzle diameter.........(IN) .185 .185 .185
B Avg.stack gas temp ..(DEG-F) 41 41 41
] Volumetric flow rate........
. actual....vccce.e...(ACFM) 22851 22866 22700
dry standard.......(DSCFM) 22500 224172 22351
“1
] Isokinetic variation..... (%) 98.8 99.6 99.8
Particulate concentration...
actual......e+s0..({GR/ACF) 0.15635 0.23104 0.23320
dry standard.....(GR/DSCF) 0.15885 0.23518 0.23693
Particle mass rate...(LB/HR) 30.64 45.30 45.39
it

11



3.3 Results of Opacity Observations
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Test No. 1
No. 1 Crusher Secondary Colle

Results of Opacity Observatio

Interpoll Report No. 0-2972
Cyprus Northshore Mining
Babbitt, Minnesota

ctor Stack

NS ~==ew——wacaaoe-

PERCENT 0
OPACITY D

PTICAL
ENSITY

RELATIVE
FREQUENCY (%)

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
99

0.0223
0.0458
0.0706
0.0969
0.1249
0.1549
0.1871
0.2219
0.2596
0.3010
0.3468
0.3979
0.4559
0.5229
0.6021
0.6690
0.8239
1.0000
1.3010
2.0000

Avg Opacll.06 Avg 0D

Observer: B. Drake

Cert. Date: 10-18-89

Date of Observation: 03-09-90
Time of Observation: 1145-124

13

0.0511

5

Time average









Interpoll Report No. 8-2972
Cyprus Northshore Mining Corporation
Babbit, Minnesota

Test Mo. 1
No. 1 Crusher Secondary Inlet

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

Date of Determination...... cesane 23-09-98
Time of Determination..... « » (HRS) 743
Barnmétric PrEsSSuUrE..cca..- {IN.HG) 28.13
Pitot tube coefficient........... ' -84
Number of sampling ports..... e 4
Total number of pointS..ccesnrvnsn 24
Shape of duct. ... ceecncncannns Rectanqul ar
Duct widtheosecewciiveacenannns CIND 27.5
Duct length..ccnceecnecnnnnnna (IND 31.5
Duct area...ccecacnncannas {(S&.FT) 6.02
Direction of flow..a.ovarienennanna urE
Static pressSur@eisencnsases (INJWE) -3.8
Avg. gas temp.cuscrcueeeees (tDEG-F?} . 39
Moisture content..ceuwevuaa i% V) @.63
Avg. linear velocity.....(FT/SED) 55.3
Gas densityesecaca. »ueeea (LB/ACE) . @7359
Molecular weight...... (LB/LBMOLE) 28.84
Mass Flow Of Ga%Becacaannea (LB/HR) 88141
Volumetric flow rate..c.cceeccenens

actual e nsincerannneena {ACFM) 127566

dry standard....... v ==« (DSCEFM) 19541



Interpall Report No. B8-2972
Cvprus Northshore Mining Corporation
8ilver Bay, Minnesota

Test No. 1
No. 1 Crusher Secondary Collector Stack

Results of Volumetric Flow Rate Determination—-————- Method 2
Date of DeterminatioN.e.scccauanaae ' AS3-B7-29
Time of Determinaticn.......(HRS) | 1839
Baraﬁetric PrEessuUr&@......- {INJHE) - 28.13
Pitot tube cpefficient.icasccecae- ' .24
Mumber of sampling pqrts.....)... 2
Total number of pointS..caneaeass 24
Shape of duct..csssccronsnacocnnans Round
Stack diameter...... e (IND - 35.25
Duct area@...cavensss cesnne (BR.FT) ) B 6.58
Direction of flow..siseccvonannnnn up
Static PrESSUrE...s.-=0»00 (INJWE) .92
Avg. gas temp....ss-uueenas {(DEG-F) - 4@
Moisture content.....-.... (% WV 8.76
Avg. linear velocity.....({(FT/SEDQ) 55.9
Gas densityecwaceaesansaa {(LB/ACF) CBT7425
Molecular weight...... {(LB/LEMOLE} : 28.84
Mass flow Of Q38...ceenaa. (LB/HRD 181176

Volumetric flow rat@.c.ccvececcssnns
ACtUBlecauunnneenaaannaas {ACFM)
dry standard...veeseens=« {DECFM)

vk

B
[
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INTERPOLL L ABORATDRIES EPA METHOD 2 FIELD DATA SHEET
Job GLéus felThciile Xlyng - ZREXI7T , ma)
Source 4 ¢ fhimnt) CHxsiR - Tt )"
Test _/ Run ___/ Date Z-%-7>

Stack dimen. 2725 Xx3/.5 IN. .
Dry bulb “F Wet bulb oF D §
Manometer: @B Reg. O Exp. O Elec. © g e
Barometric pressure Z2% /3 in Hg 59
Static pressure _ — 3.£ in WC
Operators £ 20wt A‘lg'ﬁlv. .
Pitot No. 2/ - /72/cp __»8Y0 Sttt T on
Traverse l Fracti on | Distance Distance E
Point . of from Stack |from End of |Pressure of gas )
No. Diameter Wall ¢in) Port (in) | (in WC) (=F) \
%m@m Port length: iTime start: , 747 hre
A- i 2,29 7 24 | .5 ¢ <9q
| z (57 | n.g7 4l
3 /195 4 4s ¢
i o/ 14.03 2/.03 )
E & 20. 4/ 5.4/ s
4 25,78 X0./4 S0
i gz /) | 78 39
E 2 | Z2 E
3 Tz !
] Y 1 2% I
< I ,Z2
Z | /05
el | .92 (4
é_ r /: 25
| 3 420
! L4 A 2o
s 425~ !
A /72 I
2~ | | Jos 4 1
2 J1 Z-0
3 4 38
ﬂ Y .
i < /.4
a & ﬁ 4/ 8
ﬂ Temp. meas. tool & S/ /N: @. 5/-_ Time e-nc_lf__ S ade) hrsy.

F or rothing= reg. mancometer; 5= euxpanded; E = electronic 5-392.1



INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job  Cu eSS putrstold sl #on S Date 3-42-4J Test ) Fun 7
Sourcé Y0 ). SPosw sy (KusWiA - Zvee” No. of traverse points 2 . ;
Method £ Filter holder: S2057 Filter type: o *$d4s58 A, 500 ‘,

Sample Train Leak Check:

Fretest: ( 0.02 cfm at 15 __in. Hg. {(vac)
Postest: - & cfm at S in. Hg. (vac)

A————

Particulate Catch Data:

: |
No.s of filters used: ‘Recovery solvent (s) |
/283 f_ acetone
0 other (s)
No. of probe wash bottles: ol
Sample recovered by: &7 _

Condensate Data:

“ Weight (g)
I1tem
ﬂ Final Tare |Difference
Impinger No. 1 u .
“ Impinger No. 2 H
H_Impinger'No. 3 u
Condenser ﬁ_ i
Desiccant | sz 298 P |
H , - : |
Total ﬂﬁﬁﬁﬁﬁﬁEEﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
n s==eaa| o ,

Integrated Gas Sampling Data:

.Bag Fump No. Box No. /?2/5 Bag No.

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

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

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

CF-023

C-2 S-0046RR
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D S/17 SAMPLE LOG SHEET

INTERFOLL LABORATORIES EFA METHO

Job MJMIA'

Source mé SeleN Mﬁéﬁgﬂ 2l 27
Filter holder: 4JZ+~sS

Method
Sample Train Leak Check:

Pretest:
FPostest:

( 0.02 cfm at 15

FParticulate Catch Data:

= M efm at o/ in. Hg. {vac)

Date 2-/2’4 Test ) Run &
No. of traverse points 2

Filter type: " glss Zo8r

in. Hg. (vac)

4

Condensate Data:

No.s of filters used: Recovery solvent(s)
1894 _acetone
0O other (s)
No. of probe wash bottles: /
Sample recovered by: F7 .
“ Weight(g) -- _“
ltem
H_ Final Tare Difference
¥

Impinger No.

H_Impinger No.

Impinger No.

Condenser -

Desiccant /34,& )28 _5-"
Total < H
Integr;ted Gas Sampling Data:s
.Bag Pump No. EBox No. (?42% 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: ce/min  Operator:
8/N of O= Analyzer used to monitor train ouvtlet:
CF-023
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job O Hes AEHAMY sroiAS pate J-F-F2 Test J__ FRun _§
Source ApZ Solavyely O Ayl ~IANle/— No. of traverse points =3/
Method S~ Filter holder: &FL«s5 Filter type:

Sample Train Leak Check:

Fretest: (¢ 0.02 cfm at
Postest: -~ _¢_ cfm at

Particul ate Catch Data:

‘No.s of filters used:

/9€S

(il v L} Ao A

1S in. Hog.
in. Hag.

(vaé)
{vac)

Recovery solvent(s)

acetone
other (s)

No. of probe wash bottles: /

7

Sample recovered by:

Condensate Data:

Item

Weight(g) --

Tare Difference

Impinger No. 2
3

Impinger No.

Impinger No. 1 n

Condenser
iibesiccant /zf;_s-— )2£D -
Il | |
“ Total - “

Integrated Gas Sampling Data:
.Bag Pump No.

Bag Material:

Box No. ﬂﬁ % EBag No.

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 0= Analyzer used to monitor train outlet:
CF—023
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INTERPOLL |LABORATORIES EPA METHOD 2 FIELD DATA SHEET
Job _CypRus / Babbzt-

Source /(/b [y S Ecov/AR
_"L_M&gég//ccfm S#A ok

Test / FRun @-3 Dat 2= P po }\U
Stack dimen.__=o5.2S5 IN.
Dry bulb .. ®oF Ret bulb s

Manometer: [ Reg. O Exp. O Elec.
Barometric pressure A8./3  in Hg
Statiec pressure +, 52 in WC

Operators':E. Eossgﬁél , 772, [A/i/gz

Schematic of

Fitot No. Cp . S40O =— Cross Section
Traverse Fraction Diftance Distance Velocity |[Temperature
Point of from Stack |from End of|Pressure of gas
No. Piameter Wall (in) Port (in) tin WD) {°F)
Eﬁ""""Tmmm 3.0 in. Time start: /030 hrs
A- 021 7Y % 00 8BS 40°
< R-T #.36 | §.3¢ 7/
3| /8 ih. )6 7,6 |_/.co0
uj 72 6.4 724 .99
S’a 250 %. 5/ /1. &/ H /), 0
] £ .35¢ ]9, 85" /S.SS , 728
7| et 2270  gsi0] .99 “
g 750 asayl  29.44) .98
7 833 29011 3.0/ 208~
/o f &8 3/).02 34,09} ). oo

. 733 32.89 3£.8 /.05

|
/!
] /2 972 34,87 2228 /J.eo
- / -7
2 | .83 \
J ! 3 i .8z j
! L ! ! .82
| S : SO !
I <0 Y ﬁi
74 /00
| sl /.10 ﬂ
| 2 ). 20
f /0 /, 30 |
: )/ ). 38 :
IR} f . 257
Temp. meas. tool % S/N: - ime end: hrs
| p tool & S/N: Dzazlal 7 POT- 2 T d

F o~ nocthing= reg. mancometer: S= eupanded; E = electronic £-392.1



INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job C.yPRusS /Z?Aéé%f‘ Date 3~ 2-%0 Test / FRun /
Source e, / CRUSAsx Sgwg‘g Collechon s7ackNo. of traverse points AY

Method & Filter holder: & “al4s5 Filter types: aliss Fzber
p—

Sample Train Leak Check:
Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest: ~ , cfm at & in. Hg. (vac) g

Particulate Catch Data:

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

/‘/-55" | B acetone

O other (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

ﬂ Weight (g?

Item
Final Tare Difference
Impinger No. 1 ﬂ q87 SBs - &
Impinger No, 2 u
Impinger No. 3 H
Condenser u
Desiccant F J220 /R0 10

| Tota e

Integrated Gas Sampling Data: /97,731‘0—1— /42-2
.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 rate: cc/min Operator:

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

n-2 € ANAGDD
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INTERPOLL LARORATORIES EPA METHOD S5/17 SAMPLE LOG SHEET

Job _CYPERUS /Bﬂbéz'é‘ Date 3 - P-FPOTest _/_FRun _L
Source A,/ CEULSAE collrelor Sk No. of traverse points _ _
Method s Filter holder: &% 9/A§§ Filter type: A be

Sample Train Leak Check:
Pretest: ¢ ©.02 cfm at 15 in. Hg. (vac) @
Postest: -~ ,O0 cfm at 7 in. Hg. (vae) &
Particulate Catch Data:

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

/ ?44 B acetone

0O other (s)

Nd. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g) u
Item

Final Tare Di{feréncéﬂ

G5 2 |

Impinger No.

=======,=====n=.==
1
Y

Impinger No. 2
Impinger No. 3
Condenser J
Desiccant }934 /&79 ? g “

“ Total spzmmmmseismmmmssmmamaim s > l

Integr‘;ted Gas Sampling Data: /}')ﬂb;rguf /q;rQ

.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 rate: cc/min Operator:

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

CF-023

D-4 S-0046RR
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INTERFOLL LARORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET

Job Cyvorus / Babbzt Date 3 ~9-Z>Test _/ FRun _S
Source ./l CRUShsr Sicotscligy Collrclom siackNo. of traverse points ‘
Method s Filter holder: ‘;‘”g/d.t; Filter type: 9[&55:5 ;FZQEE j

Sample Train Leak Check:

Pretest: ¢ 0.02 cfm at 15 in. Hg. (vac) ff
Postest: ~ ,O00 cfm at /O in. Hg. (vac) &

Particulate Catch Data:

No.s of filters used: 'Recavery solvent (s)

/ ?54 B acetone

] other (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g) | ﬂﬂ
Item

Final - Tare bifference

&$e7 Les 2

Impinger No. 1

Impinger No.

ﬂ 2
- Impinger No. 3

Desiccant

Total

Integrated Gas Sampling Data:
-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: ' cc/min  Operator:

'S/N of Dz Analyzer used to monitor train outlet:

CF—02Z=

D-6 € _NNAGDD



wll

¥LE0O-S
£ EEL L CF Wo|ZERUEEEN LL°6T 2 ) o0 = @
@h /()

o4 £2 hLT Jh 1=SEl desl el ]| o4 YE3oh o2
2-QQ) £< | s [ [ Al e22] é¢t] g4 ONNQ:s S25
4ot s¢ ﬁﬁm% se| _sHZ| [ | f ois CET| $6' | of " 2oh]| S5
{0 &£¢1_S<Z Y7 | F\8eH] 9C1| 44 | Xh’'t1oh)] SE5

'— /mu_Nﬁ <Z8l Jr[| Se/| 4L Coh
4 €L \mm\ D81 5S¢ SHE B FoT| 2| o/ | Pha’l OR| S417
7o €2 | S || tﬁsh.& 84l he'l| ooy | BE LA S

S| o9 Jhl| _Sof | 8SeLEl St

2og] €4 | SC /H

Ném: vl | L || BE | oSel dnt| /nll b amw__ 8T S5 19855 oh

g ¥ | AL T | R | 70h| BE']| 207 | OChby| SZ&
S

o2 22 | 4 oh | R 2h' | O[] eSes

7ol 7Z | ed | BE | S 2| Ln8 | orn| hl|/Bo| dnl| Lo BL04 ¢ St
gol| /2 | £C of? ISE koms 2o’/ | @8’ | €94 R M# QL.
m.oL 2| €¢ JI IS C3=Z]| 01 | 28" | -SERE| £ZL

3ozl /4 mjﬁs 2l <P 7 2| /|s€l’eH o/ | g8 | 207 RE] ST
4ol s ec )7 | % | 2R S/ 98" o7 AL St

m.ow\h dwml* w}&\a.m%_\mmmm\gxma&
Zor Ge | /2 | ZE[ose| s<e| Cn | A [brl| sgi| TS5 L7 TSE] S2f
doC| ol /4 | _ JE N A 783 €c /| €& | 48 6 ) S/
doe| o | /£ T 7 7B oAt | So 7| 98 8LE] ST/

/h ‘Tq s, h'f] <1/ | €50 bm—_ o/

<] O] oo™ froftn [ | oo o]~ AR o] W[ ] ex] ~
3

/h 8ZR) es7| S’ | o8 h LEY SE
or7 oog] Inl| or'/ | 2OELEl S .
: T oF | #|SC7| Eel| oo/ | SBTLEl ST =V
THTTA| TATa00d | TANR| SNA00] | TRTTTA ARGANAA | FOUTALA| Toq | Boas (FNAIAD | IMNLAAAY|  OF 6 S| orrs/ |TUTEENNITY

S

—— —— -z
TIKE TaN

100843 HUl| ¢
‘Aua| C 9

A iy juiag
s fui(deag| es44anyg]

——

—c 1409

SYLLEREIRYEELE

NS5/ u1@ ._uu@.az IRELL]

x_o7 024 _BHu1 _SP- ‘913444 '4ng ‘AN x0g Je44N : orvVeq4aas
on3 ° 11 mpr-i7 CON 040 einjnaadg JOA D 1

L1043 133HS $4v0 41314 S QAH13KM ¥d3 mm”mn»cmnmc._ TI0443INI













Interpoll Laboratories
(612)786-6020
Visible Emissions Form
SOURCE NAME - OBSERVATION DATE START TIME STOP TIME
ADDRESS SEC SEQ|
amivSN] o | 15| 30 | 45 (M o | 15| 30] 45
1t 55 115 s | 31 | IS LS| 2| b
oy ) STATE F3 2 {wlselivo | 32|/2)r0 V] /0
Badds LAY 3 |75|/5 33 | w /5
PHONE SOURCE 1D NUMBER 15145 /5 A
. / s 1/slis|\lwliol 38 | ¢5]/8 1o |70
PROCESS EQUIPMENT Ca)lechnr | OPERATING MODE
Crasher Secendary  Shnck YAV VA AR CAICRINA A
coll\g\no:. fQU;PMENT e of OPERATING MODE s ljvlw|pl|lw|3|/o|Ivo] W10
wlh ¢eline Colle cfo* J -
DESCRIBE EMISSION POINT 7 |91 hw || 37w |(v]w]i0
START Stxcf owtlef stop SHxek oufler | 8 1w [0 |10 1o ] 38 1s | 18] IS] &S
HEIGHT ABOVE GROUND LEVELIHEIGHT RELATIVE TOOBSERVER] 9 11 | 1o [r0 {70 | 39 | 10 | |0 |10 |10
START Lo ' STOP L0’ |START Lo’ stop &0/ 1
DISTANCE FROM OBSERVER | DIRECTION FROM OBSERVER Lo | Slrs|is|&l o | wWilo] )
START /20 * stop )20’ |start N stoe N nmjjoljo|wlto] aljo]| w| o)
- DESCRIBE EMISSIONS 12 DRV, J A 42 i 151170
START_Gve sror_Grey 13 ] y / olio| /z/f DS 10| (o
EMISSION COLOR PLUME TYPE: CONTINUOUS § tid ’ Q1oL
START Gvo~e STOP Grew  |FuGive intermirrentn | 14 | 6 10 | 10] (0] 44 | 10 | 1J [lo | o
WATER DROPLETS PRESENT: | IF WATER DROPLET PLUME: 15 lwlwlwlw|slloelioig|€
NO @ YEST) ATTACHED Ol DETACHED D - -
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED 16 |i0 | igd w| (o] 46| is]Spe |10
START "f{%y&?ﬂf&‘ggkf-srop Same 17 §9 |jo | 10| 5| 47 |0 |lo [ 1°]tO
DESCRIBE BACKGROUND 18 WS |75 178 @ | jolro || to
START White osorcas#$Kycrop  Same ” VS g w o 110 1eolz
BACKGROUND COLOR | SKY CONDITIONS 1Y J é C
START white srop white| stapr overcastgropuvereat| 20 | 1E[15 | [S1i0 | 50 | jS | 1S 1S] £C
WIND SPEED | wavo oirecTion 2 | olw|ieleo] s1|r8] jolio] 0
starr /5 srop 2.0 |starr NW sror MW
22 ljolio |i@|r0]| 52| j0) 10 Jlo | o
AMBIENT TEMP. WET BULB TEMP. | RHpercent :
starr 32  srop 3Y 23 | l1o 10 |tO0 | 53| /W] fu] (9|10
24 K lge Wwlio] 4w liwjio] o
Source Layour Sketch Draw North Arrow 25 l_(._) |l 55 IDANDRY {0}
\ @ 26 | (175 i5| & 56 1w|refrol|ro
X E@{:n Point 27 NS |10 | to] 57 10| jullo] 1o
28 |1V W |10 s8] 1o]io |jo]| 2o
\ 29 | jolw| wlio | s8fio|to]io|eo
Sunds Wind N 30 | W] o] el 0| o] t0] 100
Piume and = OQbservers Fosition AVERAGE OPACITY FOR NUMBER OF READINGS ABOVE] -
Stack HIGHEST PERIOD % WERE
0T~ RANGE OF OPACITY READINGS
Sun Location Line MINIMUM MAXIMUM
- OBSERVER'S NAME (PRIN,
M L . Dyase
COMMENTS OBSERVER'S SIGNATY DATE
/kélﬁzuﬁzfzgkﬂégJ 3 F%e
ORGANIZATION 7~ Feroo N bt bovsFings
1 HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y . DATE ;) ~f C~
SIGNATURE /P sy /0 (6§09
TITLE DATE VERIFIED BY DATE

E-1

S-0079R













Interpoll_Laboratnries
{612) 7866020

Chain of Custody
Sample Deposition Sheet

Job_ ¢ THSHOIRE po1. x00008 (s ) T7 Source Np  Sotparooverl 2lasVbL
Team Leader £ THNowStrp ¢ Test Site Zarte?”
Date Submitted Date of Test 3-9-%0
Test No. 2 No. of Runs Completed 3
#
No. of Type of Sample Analysis Required Comments
HSamples
Frobe Wash: = per EPA M-5
cetone ther
. Op-1. Water
‘ Filter:
. " G.F. s per EPA M-5
.S5. Thimble s per EPA M-17
-S5" G.F. (Other
D47 mm G.F.
Impinger Catch: N Protocol
-1. Water 1 Protocol
3% H=0= EPA M-6 or 8
[}3MS Hg Only cid Gases
: M5 Metals ormaldehyde
t-0 N NaOH [Metals
[Qother Qother
Integrated [Ohs per EPA M-3
Gas sample s per EPA M-10
i {JOther
Oxides of OAs per EPA M-7/ Date
Nitrogen (NO.) [Other Time (HRS)
[ Fuel Sample [JAttached fuel Form
0 Aggregate #5-B153RRR
Particle Size [jX—Ray Sedigraph
[Bahco Method
gother
Audit Samples
[Sul fur Dioxide [OAs per EPA M-&
xides of Nit. s per EPA M-7A
[other gother

Source Information

1)
Other

Type of Source: [] Boiler j Asphalt Plant ] Incinerator [ Dryer

2)
3)
4)

ual: ) Coal [] Wood
Is sample combustible?
Does sample need speci

Gas [] Dil 1] RDF 0 Oother
0 No Yes
al handling? [ No ] Yes

1f yes, explain

F-1
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Interpoll Laboratories
(612) 786-6020

EPA Method 5 Data Reporting Sheat
Probe/Cyclone Wash

Source L0, [ Crvlher
Test Site JECO_&&A!/ Lulet
Date of Test_J3-7%f%e

Job CVPI"U-I NOF'H\Q./\C, m“hnq
Team Leader EC
1 Date Submitted_J3~70-%o

Test No.

No. of Runs Completed_J

Date of Analysis_J—/2~%¢

Technician flT

Transport Leakage fNone [

ml Solvent

Qt&'fv ne

Test_/ Run_ 8

Field Blank

Log Number ql18/-0/
"Vvol. of Solvent_/[(o6 ml

#Solvent Residue_Z.7 ug/ml

Dish No._ S *

Dish Tare Wt._ 49. 8097 g
Dish+Sample Wt. 49505/ g
Sample Wt. 00y g

Test __/ Run /

Dish No. 55

Vol. of Solvent_-30 ml

Vol. of Solvent_75 al Dish Tare Wt.__ 42127/ 9
Log Number__ 916/-032 Dish+Sample Wt. 2. 6677 g
Comments Sample Wt. /. §996 g
Test__/ Run_L Dish No. /¥4

vol. of Solvent 23 al Dish Tare Wt._ 44, 3§87 g
Log Number__ gl6/— AS Dish+Sample Wt. ¥7, 7/&] Q
Camments Sample Wt. 3 3257 9
Test_/ _Run_.J Dish No. LG

Tg. 3090

Dish Tare Wt._

9
Log Number___ 7'%7¢C5 Dish+Sample Wt._57/ . 2722 9
Comments Sample Wt. 2.9K8% g
Test Run Dish No.
Vol. of Solvent ml Dish Tare Wt. (]
Log Numbar Dish+Sample Wt. g
Comments Sample Wt. g
Test Run Dish No.
Val. af Salvent ml Dish Tare Wt._ 4]
Log Number Dish+Sample Wt. qQ
Comments Sample Wt. 9

#Solvent Residuel? ug/ml=L(Sample Wt.0.060fg) (1@82)1/Vol. of Sol./A50 ml
EPA-MS Acetone Residue Blank Spec. (7.8 ug/ml

Results: -
Field Blk. Run 1

4 | Lget | 32285 | 2.933) |

Run 2 F-2 Run 3 Run 43 Run S

—LSC-O'I YR






Interpoll Laboratories
(612) 786—-6020

EPA Method S5 Data Reporting Sheet
Filter Gravimetrics

Source

D6 Crulher

Job Cyvapue v”éﬂ-‘l“t&'&nuﬂe. mining

Team Leader &7

Test Site vSecondery Tulef

Date Submitted 3-70-¢4

Date of Test

3-7~%90

Test No. No. of Runs Completed_ 2
Date of Analysis__J-/2-Fe Technician
Test__/ Run_®@ Filter No.__20J/
Field Blank 5 Filter Type 4 “6E
8 | Log Number ql16/-¢ Filter Tare Wt._ . 99Y g
Comments Filter+Sample Wt. Z/Y% 9
' Sample Wt. ¢ 9000 9
Test__/ Run_/ Filter No._ /¥ 13
Log Number__Glé/-0Y .Filter Type Y6 F
1 Comments Filter Tare Wt.__. 9470 a
Filter+Sample Wt. 4 86359 9
Sample Wt. 0.9/549 g
Test__/ Run_?% Filter No. (8¢
Log Number 416/~ 06 __ Filter Type HqiGFE
2 | Comments Filter Tare Wt. LF6YS =)
Filter+Sample Wt. 2, 2-;/3 g
Sample Wt. L1668
Test_/ Run 3 Filter No. /8FS
Log Number__ 4le/-¢% Filter Type__ Y7 GF
3 Comments Filter Tare Wt._ + % g
Filter+Sample Wt.2%. Y927 g
Sample Wt. Ll 749 g
Test ‘Run Filter No.
Log Number Filter Type
4 | Comments Filter Tare Wt. Q
Filter+Sample Wt. g
Sample Wt. o]
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Results: :
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0-71%F | i 2tL¥ | I 4791
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
23093 | 456753 | f422
LSC-02PR

F-3



Job_C Y pRuS
Team Leader
Date Submitted

Interpoll Laboratories
{612) 786-6020

Chain of Custody
Sample Deposition Sheet

/ Babbzt=

Source Adn. / CRushez -Ssc'w'o/ﬁcy B
Test Site Collrefor S7ACK . T
Date of Test 2= 2= 20 '

X, KosScxthal

i
\

Test No. No. of Runs Completed__ .3
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: s per EPAR M-S
lg icetone ther
) Op. 1. Water _
Filter: ko _
ga" 6.F. s per EPA M-S
[_/ jS.-S. Thimble [Bs per EPA M-17
g2-35" B.F. [jOther
‘087 am G.F.
Impinger Catch: Protocol
.1. Water 1 Protocol
% H=0: PA M6 or 8 -
MS Hg DOnly cid Gases
L%- MS Metals ormaldehyde
' J1-@ N NaOH tals
DDther nﬂther
Integrated A= per EPA M-3
Gas sample s per EPA M-10
guﬂther - ;
Noxides of ¥ QAs per EPA M-7A Date_
" INitrogen (NO.) [Pther : Time (HRS)
[ Fuel Sample [Attached fuel Form
—_ 0 Aggregate #5-B153RRR
Particle Size OX-Ray Sedigraph
—_ ~ [jBahco Method '
Pther )
Audit Samples )
OSul fur Dioxide QAs per EFP& M-6
wides of Nit. QAs per EFPA M-74
nﬂther DDther

Source Information

1) Type of Sgqueg;n-Bailer O Asphalt Pliz}

2) Fuel:

3 1Is

4) Doec sample need special handiing? B(Nn O Yes

Dther __ :
1] Coal [j Wood
sample combustible?

Gas

No U Yes

D 0il O RDF Dther

1f yes, explain

F-4
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Interpoll Laboratories
(612) 7846-56020

EPA Method S5 Data Reporting Sheet
Probe/Cyclone Wash

source_fo. | Cpulher, Tecondary

Job Cyp&‘s’ /8::.&6 1

Team Leader A Test Site_Co {lecTon JTack
Date Submitted__ 2-70- 790 Date of Test JY-%-¢0
Test No.__/ No. of Runs Completed__ 3
Date of Analysis_ §-/3-%0 Technician T
Transport Leakage KNnne 1} ml Solvent acelone
Test [_Run Dish Nao. /3
Field Blank Dish Tare wt._S/. Y/9/ 9
Log Number 9lé[~ 29 Dish+Sample Wt. 3/.9/99 g
Vol. of Solvent_70 ml Sample Wt. o, 0003 q
#Solvent Residue 4.3 ug/ml
Test_ [ Run__/ Dish No.__ 70
Vol. of Solvent 199 al Dish Tare Wt. » 7 g
Log Number__ b/~ [2- Dish+Sample Wt. 50,0273 g
Comments Sample Wt. h2Z5HL g
Test___ | Run_ ¥ Dish No. 97
Vol. of Solvent 105 ml Dish Tare Wt._ %6, 360 g
Log Mumber A BNy Dish+Sample Wt.%b, 1796 9
Comments Sample Wt. g 9193 g
Test _ [ Run_ 3 Dish No. /03
Vol. of Solvent_/93 ml Dish Tare Wt._ 72.2192 9
Log Mumber___ qlbl- /¥ Dish+Sample Wt.Z3 27 67 a
Comments Sample Wt. 0. 4175 g
Test Run Dish No.
Vol. of Solvent_ ml Dish Tare Wt. g
Log Numbar ' - Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish No.
Yal. of Solvent ml Dish Tare Wt._ Q
Log Number Dish+Sample Wt. g
Comments Sample Wt. =]

#Solvent Residue¥.%ug/ml=[(Sample Wt. £-£%%) (104)]1/Vol. of Sol. Z2Om

EPA-MS5 Acetone Residue Blank Spec. (7. 3 ug/ml
Results: :
Field Blk. Run 1 Run 2 -5 Run 3 Run 4

Run S5

L SC-01YR

9.2833 | 0.H%Y | OALF






Interpoll Laboratories
(612) 786-6020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Job Cyorus //3466}7" Source N0, /| Cruther J'ECOucQa.n)/
Team Leader_ RZ Test Site  Coflector Steck
Date Submitted_3~/6-¢%0 Date of Test__ 3-9-90
Test No. No. of Runs Completed__3
Date of Analysis__ J3-r2-979 Technician ©
Test___/ Run_9 Filter No. /2Y5
Field Blank Filter Type_7°6F
® | Log Number___dlb/- O Filter Tare Wt._ . 78(3 g
Comments Filter+Sample Wt., 935 /5 9
' Sample Wt. ). 0000 g
Test_/ Run_/ 2 Filter No._/75(
l.og Number___ <6/~ / "Filter Type_“7'GF
1 | Comments Filter Tare Wt._ . 9393 g
Filter+Sample Wt. /. 0 ¥ 90 g
Sample Wt. p.0947 a
Test__/ Run_2- Filter No._ /92%%9
Log Number Alel-1 0 Filter Type_ 4 “6EF
2 | Comments Filter Tare Wt._ , 768( g
Filter+Sample Wt. (s}
Sample Wt. 0. 1452 g
Test_/__Run_J Filter No._ /799
Log Number __ 9l6/~ 14 Filter Type ¥ 6F
3 | Comments Filter Tare Wt.__,96/(7 9
Filter+Sample Wt. /. //09 g
Sample Wt. _0.1490 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. a
Filter+Sample Wt. =]
Sample Wt. (=]
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. g
Filter+Sample Wt. =]
Sample Wt. q
Results: :
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0041 | 0.ws2. | 0440
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
02750 | 55636 | 55657
LSC-02PR

F-6












| B4/20/1990 11:45  CYPRUS NORTHSHORE 218 226 3657 P.B2

Interpol) Laboratories .

(612)786-6020
MPCA Exhibit C for Process Emissfons

JOBMM&@M&%-
SWRCEMM;.&M Cs Hecrpe
DATE_____sprfsy 92, /956

c.

E.

Equi pment‘ & .Dperating Data

1. Process Equip. No./ldent. #Z ﬁm@s‘ Coysuse /4 -
2. Process Equip. Description ﬂ“&gédg gg"ﬂ @4@@

.3, Process equipment operating under normal operating conditions:

No___ . Yes_ X .

Instrument Data on Process Equipment

1. Include copy of production records or jnstrumentation which
indicates rate of production or operation of the equipment,
{.e. units per hour, 1bs, per hour, pressure, air flow, etc.

Air Pollution Control Equipment

1. Type/model control equipuent Y¢lss (HptmEls Nlodel 229

2. Air pressure drop across the control equiment_figg‘m.

3. Air flow through the control equipment 20,020 Agkn .

4. Was the control equipment operating normally? % & .
5. Data of last major maintenance/cleaning of control equipment
8108 __BRITEAA LN ;'ﬂ.' /) 4' K2A 4 /1 .l &

” ) p i
) 7

Lo o0 fee weere,

Plant Manager's Certification

1 certify that the information submitted heretn is accurate and
correct and that no informatfon requested was withheld from MPCA,
Division of Air Quality.

, Position

EXEyEER

S-349R

4 Lye 1959
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Particulate Loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A (revised July 1, 1988). 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-1ined sampling
probe equipped with a Type S pitot 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 impinger 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 inclined 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 impinger train 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 equ'al 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(1-5)




After sampling is complete, the filter §s removed and placed
in a clean container. The nozzle and inlet side of the filter holder
are quantitatively washed with acetone and the washings are stored in a
second container. A brush is often used in the cleaning step to help
dislodge deposits. The samples are returned to the laboratory where
they are logged in and analyzed. The volume of the acetone rinse
(“probe wash®) is noted and then the rinse is qQuantitatively transferred
to a tared 120 cc porcelain evaporating dish and the acetone evaporated
off at 97-105 OF. This temperature is used to prevent condensation of
atmospheric moisture due to the 'coo'ling effect induced by the
evaporation of acetone. The acetone-free sample is then transferred to
an oven and dried at 105 o for 30 minutes, cooled in a desiccator over
Drierite, and then weighed to the nearest .01 mg. The filter sample is
quantitatively transferred to a 6-inch watch glass and dried in an oven
at 105 oC for two hours. The filter and watch glass are then cooled in
a desiccator and the filter weighed to the nearest .01 mg. Al
weighings are performed in a balance room where the relative humidity is
hydrostatted to 1less than 50X relative humidity. Microscopic
examination of the samples is performed if any unusual characteristics
are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water
collected by Drierite is added to the condensate so that the total
amount of absorbed water may be ascertained.

Integrated gas samples for Orsat analysis were collected at a2
constant flow rate throughout each particulate run. The gas samples
were analyzed using an all-glass Orsat amalyzer. Standard commercially
prepared solutions were used in the Orsat analyzer (sat. KOH for carbon
dioxide and reduced methylene blue for oxygen). In addition to the
above, the oxygen content of the flue gas was measured at each traverse
during the particulate determinations using 2 Teledyne Model 320P-4
Portable Oxygen Analyzer to sample the effluent from the Method 5 train.

3a P2(7)
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CALCULATION EQUATIONS

METHOD 2

=
_ ) s(avqg)
V., = 85.48 cP FV Ap)avg \J -3;_ﬁ§_

P
- 528 s
Q = 60(1 - B )V, Az )} (35—535)
s,d WS s Ts(avg) 29.92
Qa = 60 V5 A
W 4,995 Q G
) I'h - * S,d d
g 1 - Bws
= ot -
RH* = 100 {vptwb 0.0003641 P Tap wa))/vptdb
-
- [4
“ Brs = RH{VD 4 )/Pg

4.535 x 1072 PsMs
Ts (avg)

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




CALCULATION EQUATIONS

~ METHOD 3

100(%0, - ).5% C0)
*ER = OIZEWE N, - %0, ¥ 0.5% C0

M, = 0.44(%C0,) + 0.32 (%0,) + 0.28 (%N, + %C0).
Ms = Md (1 - Bws) + 0.18 Bws

s = _ ‘w(std)

ws Vu(std) * 'm(std)

J-2



CALCULATION EQUATIONS

P + AH/13.6

bar
Tm(avg)

17.65 ¥, v (

0.0472 V.

vw(std)
vw(std) * vm(std)

Ts(avg) vm(std) )
VA, 0 (-8B,

0.0944 (p
s

15.43 M
P

vm(std)

) 272.3 Mp Ps

Ts(avg) (vw(stds vm(std))

-3
8.5714 x 10 © C Qs,d

1.3228 x 1071 M, A
oA

)y + (),
2

J-3



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

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

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, dimension]ess.
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume
Molecular weight of stack gas, dry 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 matﬁer collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.

J-4




Pg = Absolute pressure of stack gas, IN.HG.

Pstd = Standard absolute pressure, 29.92 IN. HG.
Ay = Actual volumetric stack gas flow rate, ACFM
Qs ,d = Dry volumetric stack gas flow rate corrected to standard

conditions, DSCFM

RH = Relative humidity, %
~ Tdb = Dry bulb temperature of §tack gas, OF
Twb = et 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)
. e = Total sampling time, min.
- Vie = Total volume of liquid collected in impingers and
1 silica gel, ml
Vm = Yolume of gas sample as measured by dry gas meter, CF
, Vm(std) = Yolume of gas sample meaSUfeq by the dry gas meter
] corrected to standard conditions, DSCF
A
] Vw(std) = Volume of water vapor in the gas sample corrected to
] standard conditions, SCF
Vs = Average actual stack gas velocity, FT/SEC
VPtdb = Vvapor pressure at Tgp, IN. HG.
1




VPtwb

Y]

AP

Vapor pressure at Tyh, 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

bata Sheet
Date of Calibration: March 9, 1990 Nozzle Number 6-3
Technician: R. Rosenthal

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

Position Diameter
{(inches)

1 0.186

2 0.185

3 0.185
Average: - 0.185




Interpoll Laboratories, Inc.
(612) 786=6020

Nozzle Calibration

Data Sheet
Date of Calibration: March 9, 1990 Nozzle Number 7-3
Technician: E. Trowbridge

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

Position Diameter
{inches)

1 0.185

2 0.185

3 0.185
Average: 0.185
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Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. 22 — 77

Pitot tube dimensions:

1. External tubing diameter (Dt) ’ ?/é IN.
2. Base to Side A opening plane (P,) L N
3. Base to Side B opening plane (PB) . Y4 2 N

Alignment:
4. oy <100 é
2

0
5. a, <10
.6. Bl < §0 /
7. B2 < K0 /

8. 7 <.125" , 2/
9. W <.0625" __ 2/

Distance from Pitot to Probe Components:

' 10. Pitot to 0.500 IN. nozzle , 740 IN. -
11. Pitot to probe sheath T. 20 IN.
12. Pitot to thermocouple (parailel to probe) S92 IN.

13. Pitot to thermocouple (perpendicular to probe) P P&~ IN.

Date of Inspection: Inspected by:

)2 —2-¢8 gw

e

s-348(1)



10.
11.
12.
13.

Interpoll Laboratories

S-Type Pitot Tube Inspection Sheet

(612)786-6020

Pitobe No. /-7

Pitot tube dimensions:

External tubing diameter (Dt)
Base to Side A opening plane (PA)
Base to Side B opening plane (PB)

Alignment:

a, <100 12

@, <100 Za

Bl < 50 /

B, < 50 7

7 <.125* , #1—
W <.0625" D 22—

Distance from Pitot to Probe Components::

.3/

IN.

IN.

.VJV._

IN.

Pitot to 0.500 IN. nozzle

Pitot to probe sheath

72

IN.

2.0

IN.

Pitot to thermocouple (parallel to probe)

Pitot to thermocouple (perpendicular to probe)

Date of Inspection:

/2 —g-02

T.00

IN.

P4 .

Inspected by:

s-348(1)




Interpoll Laboratories, Inc.
(612) 736-6020

EPA Method 5 Gas Metering System
Quality Control Check Data Sheet

Module No. g Datev K- 9- 70
Job CI\/,;OKL(S Operator ? ?o-se-.u #A /

Instructions: Opei'ate the control module at AHs for 10 minutes without the
. : umbilical. Note the following data:

& Baromet.r'lé pressure (Pb) &./3  INHG. A He /. 83 IN.WC.
Gas Meter Temperature (°F)
Time (MIN) volume (CF) Inlet oOutlet
0 (283.50 ) Lo 35>
2 RES. 03 H3 3§
4 29 &.5% LS 39
6 A8 §.09 477 Lo
8 R E 7860 L1 (O]
10 R 1./2) LB e
Va = /) & CF Average Meter Temp (ta) =4/2°F

Calculate Yen as follows:

Yen = 1.786[& +45£)_]x - . 777/
Po

: T Va
w 2S3% 2244

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

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1

§-432

K-9 Page 10



Interpoll Laboratories, Inc.
(612) 786-6020

EPA Method 5 Gas Metering System
Quality Control Check Data Sheet

Module No. 7 Date 3-9-%0

Job G z{%&; oL/ sHAle wnrar € Operator _M—

Instructions: Opefate the control module at AHe for 10 minutes without the
. umbilical. Note the following data:

Bamnetrié pressure (Pu) _Z28./F  IN.HG. AHe /20 IN.WC.
Gas Meter Temperature (°F)
Time (MIN) voiume (CF) Inlet outlet
0 | ( 9rsy ) | 3= -~
2 794 2/ el 2
s /3 | Y¢ v/
6 s92.07 - | ¥ ez
8 /)53, . 5¢ &9 73
0 (2540 v 5 7z
: Va = ~ CF Average Meter Temp (ta=) =%ZS’°F

Calculate Yen as follows:

43,3
Yen = _1.786 ] (tm_+ 460) A - ,;{;7919/
¥ Va Po v.22f
7578

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

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1

5-432

K-10 _ Page 10



Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test:
Vendor __ 277 Kng
Model 294 LL-K Serial Number 7 27 - [

Range —or2.b Z 2 7 7599% F Thermocouple Type _ C2— T4
pate of Calibration 2 -2 -9 Technician ‘

Method of Calibration:

o Comparison against ASTH mercury in glass thersometer using 3 thermostatted and insulated aluminua block designed
to provide uniforn temperature, The temperature is adjusted by adjusting the voltage on the block heater
cartridge,

R gzega Nodel CL-300 Type K Thermocouple Sisulator which provides 22 precise temperature equivalent sillivolt
signals. The CL-300 is cold junction compensated. Calibration accuracy is & 0.1% of span (2100 %) + 1 degree
(for megative temperatures add & 2 degrees. The CL-300 simulates exactly the willivoitage of a Type K
thermocouple at the ndicated temperature.

Desired Temperature of Response of .. _Deviation
Temp (°F) standard or Unit Under Test
Nomina)l Simulated Temp (°F) %) At (F) (%)
0 Y -2.7 2.7 , 58
100 yz.r/ &5 - N 44
200 220 = -y
300 Z -4
400 F12 3
500 20, 2?
600 . 592 -2 2
700 7220 %éz— % , 6%
800 ﬂg :_._.._g ,’;
900 ____3 =
1000 %ﬂ — b
1100 / 7/ 62 e 7z
1200 /Ro 7 T
1300 /305 s LT
1400 'l 35__ 5_2 . 55_
1500 7 il 2
1600 Y /4 2 29
1700 _L-zag_ 7 3 7
1800 7793 2 -7
1900 ﬁc 983 i 2 2R
2000 RO __ 2927 23 L4
2100 | _ -—
Averages: - 4.?6 , yé
OF = off scale response by unit under test (%)
%x dev = 100 At / (460 + t)

g unit in tolerance
‘Unit was not in tolerance: recalibrated - See new calibration sheet.

$-433
K-11



Iﬁterpo]] Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test:

vendor _ A7z~ S
Model 39458~ £ Serial Number [D7—- A
Range o -~ /997 %t  Thermocouple Type A

pate of Calibration _ R —22—%¢ Technician _ 2. Bossalis/

Method of Calibration: ‘

o Comparison against ASTH mercury in glass thermoseter using a thermostatted and insulated aluminum block designed
to provide uniform temperature, The temperature is adjested by adjusting the voltage on the block hester
cartridge. _

@  Omega Model CL-300 Type K Thermocouple Sisulater which provides 22 precise tempersture equivalent millivoit
signals. The CL-300 is cold junction congensated. Calibration accuracy is # 0.1% of span (2100%) + 1 degree
{for negative temperatures add % 2 degrees. The CL-300 simulates exactly the millivoltage of 2 Type K
thersocouple at the indicated temperature.

Desired Temperature of Response of pPeviation
Temp (°F) Standard or Unit Under Test .
Nominal Simulated Temp (°F) °r) At (F) (%)
0 O /0 2 /3 . 9_9_
100 /00 98.2 « € ., 30
200 200 RO / , O0
300 300 302 (=] o
400 goo 78 4 JG47
500 ' S . 7 AN S ey
600 : %m S 3 8
700 © ' 1 ﬁ 3 <28
800 Y= sof !/ OB
-900 %‘ao 02 2 IS
1000 /00 —_Jooé 4 X479
1100 770G /708 5 Y
1200 2o oA il
1300 /380 ] 7Z .
1400 /400 (7] / e/
1500 /300 1S54/ // 54
1600 /£00 i ’Z 33
1700 1700 / 7 17
1800 7800 o) o e
1900 ZQ 20 / 7 + 28
2000 al - — -
2100 — - - -
Averages:
OF off scale response by unit under test (°F)

% dev 100 At / (460 + t)

22X unit in tolerance -
[7 Unit was not in tolerance: recalibrated - See new calibration sheet.

5-433
K-12
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TR

Source category: Taconite ore processing Date:
Plant name Cyprus Northshore Mining Location;—=
Test date March 9, 1990 Ref. No.(D
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 30.64 1825 0.008 0.017
Crusher and filt. PM 2 45,30 2016 0.011 0.022
muilti- filt. PM 3 45.39 1763 0.013 0.026
cyclone AVERAGE 0.011 0.022
cO2 1 0.0 1825 | 0.0000 | 0.0000
CcO2 2 0.0 2016 0.000 0.000
CcO2 3 0.0 1763 0.000 0.000
AVERAGE 0.0000 0.000
Primary Cyclone filt. PM 1 200.20 1825 0.055 0.11
crusher filt. PM 2 328.75 2016 0.082 0.16
filt. PM 3 317.10 1763 0.090 0.18
AVERAGE 0.075 0.15
cO2 1 0.0 1825 | 0.0000 [ 0.0000
c0O2 2 0.0 2016 0.000 0.000
CO2 3 0.0 1763 0.000 0.000
AVERAGE 0.0000 0.000









