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ABBREVIATIONS

ACFM asztual cubic teet per minute

sc (ml) zubyc centimeter (mi1itiliter)

DSCEM standard cubisc foot of drv gas per minute
DSML dry standard miililiter

DEG-F (°F) deqrees Fahrenheit

OIA. crameter

Fe fi1nished orcduct fer plant

FT/SEC fesT per s=cond

g Sram

GPM galicns per minute

GR/ACF qrains per actual cubic foot

GR/DSCF agrains per dry standard cubic foot
g/dscm qrams per dry standard cubic meter

HP horsepower

HRS hours

IN. inches

IN.HG. inches of mercury

IN.WC. inches of water

LB cound

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/MMBTU pounds per million British Thermal Units heat input
LTPD long tons per day :

MW . megawatt

ma/Nm; miiliarams per dry standard cubic meter
4o /Nm* mIcrograms per dry standard gubic meter
microns (um:? micrometer

MIN. minutes

na 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 mitiion, wet

ppt parts per trillion

PslI pounds Dder sguare 1nch

SQ.FT. sauare feet

TPD tons per day

ug micrograms

v/v percent by volume

W/W perzent by weight

< < (when tollowing a number)

Standard conditicns are defined as 68 °F (20 %) anag 29.92 IN. of mercury
pressura,




1 INTRODUCTION

On March 31 and April 2, 1992 Interpoll Laboratories Personnel
conducted a Particulate and Sulfur Dioxide Test on the No. 4 and 5
Scrubber Stacks at the US Steel Facility in Mountain Iron, Minnesota.
Duane Van Hoever and Gary Hove performed the on-site portion of the test.
Coordination between testing activities and plant operation was provided
by Anthony Colrich of US Steel. A member of the Minnesota Pollution
Control Agency did not witness the test.

The sources tested are Multiple Throat venturi Type Wet Scrubbers.
The scrubbers are used to remove dust from the Pelletizing Lines 4 & 5.

Particulate evaluations were performed in accordance with EPA
Methods 1 - 5, and 9, CFR Title 40, Part 60, Appendix A (revised July 1,
1991). A preliminary determination of the gas linear velocity profile was
made before the first particulate determination to allow selection of the
appropriate nozzle diameter required for isokinetic sample withdrawal. An
Interpoll Labs sampling train which meets or exceeds specifications in the
above-cited reference was used to extract particulate samples by means of
a heated stainless steel-lined probe. Wet catch samples were collected in
the back half of the Method 5 sampling train and analyzed as per Minnesota
Rules part 7005.0500. Sulfur dioxide sampling and analysis was performed
in accordance with EPA Method 6.

An integrated flue gas sample was extracted simultaneously with each
particulate sample using a specially designed gas sampling system.
Integrated flue gas samples were collected in 44-1iter Tedlar bags housed
in a protective aluminum container. After sampling was complete, the bags
were returned to the laboratory for Orsat analysis. Prior to sampling,
the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-line

rotameter. Bags with any detectable inleakage are discarded.

Testing was conducted from 4 test ports oriented at 50 degrees on




the stack. The test ports are located 2.86 diameters downstream and 3.57
diameters upstream of the nearest 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.

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 particulate emission tests are summarized in
Tables 1 and 2. The particulate concentrations averaged .0118 and .0080
GR/DSCF on the No. 4 and 5 scrubber stacks respectively. The corre-
sponding emission rates are 46 and 32 LB/HR.

The results of the sulfur dioxide tests are summarized in Table 3.
The sulfur dioxide concentrations averaged 18 and 15 ppm,d on the No. 4 &
5 scrubber stacks respectively. The corresponding emission rates are 79
and 71 LB/HR.,

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual values which
existed at the time the test was performed. |
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Table 3 Summary of the Results of the March 31 and April 1, 1992
Sulfur Dioxide Emission Test on the No. 4 & 5 scrubber stacks
at the USS Minnesota Ore Operations Facility in Mountain Iron,
Minnesota.

Time Concentration Emission Rate

Test/Run Date (HRS) (ppm,d) (LB/HR)

(No. 4 Scrubber Stack)

1/1 3-31-92 1000-1109 18 81.9
1/2 3-31-92 1144-1249 17 75.5
1/3 3-31-92 1322-1433 18 79.8

(No. 5 Scrubber Stack)

3/1 4-02-92 0745-0849 17 78.3
3/2 4-02-92 1050-1200 14 64.8
3/3 4-02-92 1225-1332 15 69.1




3 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition (Orsat and moisture) are presented first
followed by the computer printout of the particulate and opacity results.
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 concentration times flow method.



3.1 Results of Orsat and Moisture Determinations




Interpoll Labs Report No. 2-3526
Us Steel
Mountain Ireon, Minnesota

Test No. 1
No. 4 Scrubber Stack

Results of Orsat & Moisture Analyses----- Methods 3 & 4(3v/v)
Run 1 Run 2 Run 3
Date of run 03-31-92 03-31-92 03-31-92

Dry basis (orsat)

carbon dioxide......... “oe 2.40 2.30 2.50
OXYGEeN. .. aneune cseaseans 18.00 18.20 18.00
carbon monoxide........... 0.00 0.00 0.00
nitrogen.......0c.... e e 79.60 79.50 79.50

Wet basis (orsat)

carbon dioxide........v0nn 2.21 2.11 2.29
OXYYECN .ttt eansonsacnasnas 16.55 - 16.66 16.49
carbon monoxide........... 0.00 0.00 0.00
nitrogen............ s e 73.20 72.78 72.85
water Vapor....cceeeesarees 8.04 ‘ 8.45 8.37
Dry molecular weight........ 29.10 29.10 29.12
Wet molecular weight........ 28.21 28.;6 28.19
Specific gravity.....cceucee. 0.974 - 0.973 0.974
Water mass flow......(LB/HR) 114210 114834 116758
FO 1.208 1.174 1.160




Interpoll Labs Report No. 2-3526
UsS Steel
Mountain Iron, Minnesota

Test No. 3
No. 5 Scrubber Stack

Results of Orsat & Moisture Analyses——-——- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3

Date of run 04-02-92 04-02-92 04-02-92

Dry basis (orsat)

carbon dioxide.......... . 2.20 2.20 2.20
oxygen..... e s s se e e . 18.10 18.00 17.90
carbon monoxide........... 0.00 0.00 0.00
nitrogen........... e s 79.70 79.80 79.90

Wet basis (orsat)

carbon dioxide............ 2.03 2.02 2.02
OXYOEeN. .. veeooncanacnsnsanns 16.68 16.57 16.44
carbon monoxide........... 0.00 0.00 0.00
nitrogen.....ivivevevennas 73.44 73.45 73.40
water Vapor.......cceeee... 7.86 ' 7.96 8.13
Dry molecular weight........ 29.08 29.07 29.07
Wet molecular weight........ 28.21 28.19 28.17
Specific gravity......cc.e... 0.974 0.974 0.973
Water mass flow.,.....(LB/HR) 108599 112437 115397
FO 1.273 1.318 1.364

10



3.2 Results of Particulate Loading Determinations
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Interpoll Labs Report No. 2-3525'
Us Steel
Mountain Iron, Minnesota

Test No. 1
No. 4 Scrubber Stack

Results of Particulate Loading Determinations--—-—--- Method 5
Run 1 Run 2 Run 3
Date of run 03-31-92 03-31-92 03-31-92
Time run start/end.....(HRS) 1000/1109 1144/1249 1322/1433
Static pressure..... . (IN.WC) -0.74 -0.74 -0.74
Cross sectional area (SQ.FT) 153.94 153.94 153.94
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas
condenser....... veoras (ML) 3.0 4.0 3.0
impingers.......... (GRAMS) 93.0 95.0 95.0
desiccant..........(GRAMS) 13.0 13.0 15.0
total...vvennnnnns . (GRAMS) 109.0 112.0 113.0
Total particulate material..
ceceeneans collected(grams) 0.0466 0.0429 0.0438
Gas meter coefficient....... 1.0007 1.0007 1.0007
Barometric pressure..(IN.HG) 28.19 28.19 28.19
Avg. orif.pres.drop..(IN.WC) 3.13 3.00 3.23
Avg. gas meter temp..(DEF-F) 52.2 61.5 72.9
Volume through gas meter....
at meter conditions...(CF) 60.00 59.49 61.95
standard conditions. (DSCF) 58.77 57.21 58.34
Total sampling time....(MIN) 60.00 : 60.00 60.00
Nozzle diameter.........{(IN) .247 .247 .247
Avg.stack gas temp ..{(DEG-F) 116 116 117
Volumetrie flow rate........
actual....cveveeee..{ACFM) 587824 562292 577500
dry standard.......(DSCFM) 465585 443513 455749
Isokinetic variation..... (%) 97.4 99.5 98.8
Particulate concentration...
actual......... ...(GR/ACF) 0.00969 0.00912 0.00914
dry standard.....(GR/DSCF) 0.01224 0.01157 0.01159
Particle mass rate...(LB/HR) 48.827 43.985 45.256

12



Interpoll Labs Report No. 2-3526

UsS Steel
Mountain Iron, Minnesota
Test No. 3
No. 5 Scrubber Stack
Results of Particulate Loading Determinations—------- Method 5
Run 1 Run 2 Run 3
Date of run 04~-02-92 04-02~-92 04-02-92
Time run start/end.....(HRS) 745/ 849 1050/1200 1225/1332
Static pressure......{(IN.WC) -0.45 -0.45 -0.45
Cross sectional area (SQ.FT) 153.94 153.94 153,94
Pitot tube coefficient...... . 840 . B840 . 840
Water in sample gas
condenser.......ccc0c0u0.4 (ML) 3.0 0.0 0.0
impingers..........{GRAMS) 91.0 90.0 68.0
desiccant........ . . (GRAMS) 14.0 20.0 16.0
total..oceineanacne (GRAMS) 108.0 110.0 114.0
Total particulate material..
cesssessssCOllected(grams) 0.0292 0.0312 0.0334
Gas meter coefficient....... 1.0007 1.0007 1.0007
Barometric pressure..(IN.HG) 28.70 28.70 28.70
Avg. orif.pres.drop..(IN.WC) 3.11 3.26 3.31
Avg. gas meter temp..(DEF-F) 45.7 62.7 60.6
Volume through gas meter....
at meter conditions...(CF) 59.12 61.34 61.87
standard conditions. (DSCF) 59.70 59.95 60.72
Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter........ . (IN) .249 .247 .247
Avg.stack gas temp ..(DEG-F) 116 117 119
Volumetric flow rate........
actual.....vvvveesa.{ACFM) 560886 573842 579439
dry standard.......(DSCFM) 453898 463325 464730
Isokinetic variation..... (%) 99.8 996.8 100.8
Particulate concentration...
actual....¢c+se.....(GR/ACF) 0.00611 0.00648 0.00680
dry standard.....(GR/DSCF) 0.00755 0.00803 0.00849
Particle mass rate...(LB/HR) 29.362 31.891 33.809

13



3.3 Results of Sulfur Dioxide Determinations
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Interpoll Report No. 2-3526
US Steel
Mountain Iron, Minnesota

Test No. 1
No. 4 Scrubber Stack

Results of Sulfur Dioxide Determinations-------=---- Method 6
Run 1 Run 2 Run 3
Date of run 03-31-92 03-31-92 03-31-92

Time run start/end.....(HRS) 1000-1109 1144-1249 1322-1433

Barometric pressure..(IN.HG) 28.19 28.19 28.19
Meter temperature....(DEG-F) 52.20 61.50 72.90
Meter correction coefficient 1.0007 1.0007 1.0007
Volume through gas meter....

at meter conditions...(CF) 60.000 59.490 61.950

standard conditions.. (8CF) 58.768 57.210 58.336
Total sampling time....(MIN) 60.0 60.0 60.0
Moisture content......{(%V/V) 8.04 8.45 8.37
Oxygen content....(%V/V DRY) 18.00 18.20 18.00

Milliequivalents of S04 in..
gas sample......ccveue. . 2.4400 2.3000 2.4100

Sul fur dioxide concentration

(GR/DSCF).vevvivovenancans 0.0205 0.0199 0.0204
(MG/DSCM) .. evvvrvnneanaaann 47 ' 45 47
(PPM-DRY)........ cessss e 18 17 18
(PPM-WET) ... .00 cennnns 16 16 16
802 Emission rate....(LB/HR) 81.590 75.54 79.77
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Interpoll Report No. 2-3526
Us Steel

"Mountain Iron, Minnesota

Test No. 3
No. 5 Scrubber Stack

Results of Sulfur Dioxide Determinations—-————=-====-- Method 6

Run 1 Run 2 Run 3
Date of run 04-02-92 04-02-92 04-02-92

Time run start/end.....(HRS) 0745-0849 1050~1200 1225-~1332

Barometric pressure..(IN.HG) 28.70 28.70 28.70
Meter temperature....(DEG-F) 45.70 62.70 60.60
Meter correction coefficient 1.0007 1.0007 1.0007
Volume through gas meter....

at meter conditions...(CF) 59.120 61.340 61.870

standard conditions.. (SCF) 59.700 59.950 60.719
Total sampling time....(MIN) 60.0 60.0 60.0
Moisture content......(%V/V) 7.86 7.96 8.13
Oxygen content....(%V/V DRY) 18.10 18.00 17.90

Milliequivalents of S04 in..
gas sample...viresinacnnns 2.4300 1.9800 2.1300

Sulfur dioxide concentration

{GR/DSCF) ...t ivrennnnn 0.0201 - 0.0163 0.0173
(MG/DSCM) . ... ivvrvnrannns 46 37 40
(PPM=DRY) ... vetveroneanans 17 14 15
(PPM-WET)..... Gersteranana 16 13 14
S02 Emission rate....(LB/HR) 78.27 64.83 69.07
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APPENDIX A

VOLUMETRIC FLOW RATE DETERMINATION




Interpoll Labs Report Nooszgggé?

Test No. 1
No. 4 Scrubber Stack

Results of Volumetric Flow Rate Determination

Date of Determination............
Time of Determination....... (HRS)

Barometric pressure.......(IN.HG)

Pitot tube coefficient......... .
Number of sampling ports...... . e
Total number of points........ “ e
Shape of duct...... .. cevcecarn e

Stack diameter........cce0-..(IN)

Duc¢t area....... cr e + . (SQ.FT) -

Direction of flow.....vcencaeeans

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

Avg. gas temp.....eeue.0..(DEG=F)

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

Avg. linear velocity.....(FT/SEC)
Gas density...... veseas.(LB/ACF)
Molecular weight......(LB/LBMOLE)
Mass flow of gas..... vesras {LB/HR)
Volumetric flow rate........ ce s

actual.....ceereeccacossa=(ACFM)
dry standard............(DSCFM)

A-1

Mountain Iron,

Minnesota

03-31-92
930
28.19

.84

12
Round
168
153.94

up

56.7
.06304
29.10

19813587

523822
414510



APPENDIX B

LOCATION OF TEST PORTS
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APPENDIX C

FIELD DATA SHEETS




INTERPOLL_LABORATORIES EPA METHOD

K
’ .’r?/i;,,-yL,g_‘__

{/u( L}’:'?l:-;: ’

Job
, . s s 2
Source /’2'{ ?" ‘Sf’aﬁ/&ﬁf—,_ﬂé:»é

Test ¢ Run Date -3,’/3.-/?2_

¥y .
Stack dimen. }{ﬁ: IN.
Dry bulb °F Wet bulb °F

Manometer: Mg Reg. O Exp. O Elec.

Barometric pressure & /7 in Hg

-y
Static pressure e in, WC

QOperators ’4: /%fz-ﬁf‘i"é;«,’ ’4{:,.;’
i cp L FY

<

FIELD DATA SHEET

F___ ——

{
n

fe

Schematic of
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R

—
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. INTERFOLL LABORATORIES EPA METHOD S/17 SAMPLE LOG SHEET

Job ]85 STk, —~ ﬁ/NT‘/]—Q Date B 3[ ED..Test / _ Run /
Source N/ 4 SO RIBAE R Z:A:C_JLZ No. of traverse points gﬁ
Method Filter holder: _/A<S Filter type: (£

Sample Train Leak Check:

Fretest: ¢ ©0.02 cfm at 15 in. Hg. (vac)

b4
Fostest: = Q0 cfm at _ ,57in. Hg. (vac);dq

Particulate Catcgh Data:

No.s of filters used: Recovery solvent(s)
/ acetone /
other (s)
No. of probe wash bottles: /

Sample recovered by: _j?A/

Condensate Data:

Weight(g)
Item

Final Tare Di-F-Fer'encel

S99 ¢99 93

Impinger No. 1

Impinger No. 2

Impinger No.

3
Condenser q

3
Desiccant /37i /3@& / 3

Total B T T T e C e o / 0 q

Integrated Gas Sampling Data:

EBag Fump No. _/5 SE Box No. _2 { ;’ Bag No. l

Eag Material: _S-laver Aluminized Tedlar Size: 44 L

Pretest leak check: OO0 cc/min at /S in. Hg.

Time start: /4O (HRS) Time end: ﬁldj’z (HRS)
Sampling rates ﬂﬂ? cc/min  Operator: (4
S/N of U= Analyzer used to monitor train outlét:f; g

;F-/oz’“

¥

S-0046RR
c-2
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TERTINT __ g =2

“Bay __gﬂmm_

C-3
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

dob S S pEESL ~MINCA L

. Date__§~§[-é 2Test / Run ‘q
Source ',\ID LA =AY - = AL No. of traverse points
Method Filter holder: /3 45‘__'; Filter type: /5 /&~

aY
Sample Train Leak Check:
Fretest: ¢ 0.02 cfm at 1:,).;1. Hg. (vac)
Fostest: -~ ,po cfm at /S in. Hg. (vac) Ek
Farticulate Catch Data:

No.s of filters used:

Recovery soclvent (s)

/' acetone
0 other ()
No. of probe wash bottles: /
Sample recovered by: ™ i/ /5 .
~—=7/
Condensate Data: ‘
H Weight (g) H
Item '
l Final Tare Difference
Impinger No. 1')

Impinger No. z‘g
Impinger No.q;v |
| condenser 3 94 495 of
I Desiccant ﬂ 1

592 | 494 | 957

B

[ 3

Total

5 3y

/370

.

Integrated Gas Sampling Data:

Eag Fump No. éq Box No. & Eag No. % '

Bag Material: S-layer Aluminized Tedlar Size: 44 L
Fretest leak clzfck: o0
/l‘/, .

Time start:.

cc/min at géf— in. Hg.

Time end: /349 (HRS)
Sampling rate: @_Q cc/min Operator: ) 0’42

(HRS)

S/N of Oz Analyzer used to monitor train cutlet: / 2
. CF-02Z=

S-0046RR
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INTERFOLL LARORATORIES EFA METHMOD S/17 SAMPLE LOG SHEET

Job s SIEFL /f/A/f’ Date B-3/-F2~Test / FRun

Source = = /fic. of traverse points

Method FlltEl" holder- ék 455 Filter type: 6 _& -,'a/

Sample Train Leak Check:

FPretest: ( 0,02 cfm at 15 _i Hg. {vag)

Fostest: ~ ,a‘_)' cfm at in. . (vac)X

FParticulate Catch Data:

No.s5 of filters used: Recovery solvent (s)
// acetone
other ()
No. of probe Qash bottles: //
Sample recovered by: a7
, o

Condensate Data:

- . Weight (g) ﬂ
Item
. Final Tare Differenceﬂ
Impinger No. f) j
Impinger No. 2% 39@ 49-"_,- 95—-"
I Impinger No. 3 _ )
0
I Condenser ¢/ 5—-0 / ‘/ qq ._—_-3
Desiccant /394 /2..79 /‘5/. H
Total

Integrated Gas Sampling Data: _
Eag Fump No. é s Eox No. QC) Bag No. Ez
Bag Material: S-layer Aluminized Tedlar Size: 44 L r
Fretest leak check: ~OC/ cc/min at /:s#_; Hg.
Time start: 422") (HRS). . Time end: ,‘/?3 (HRS)
Sampling rate: ‘-Z£ZC) cc/min Operator: 6’#

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

C-6 S-C046RR
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INTERFPOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET
e s e e SrR TIETRUD o« Plell DATA SHEET

Jab ;/,Zs 5t§,€-‘/—- . _'——-_——-’_ﬁ-—-h._—————_\
Source N0 55— ScfIRAER . .

Test = Run Date '7"'2‘72—_—
Stack dimen._ /&8 IN.
Dryv bulb SF  Wat bulb ofF

Manometar: ¥ Reg. O Exp. QO Elec.

Barometric pressure 48 70 in Hg

Static pressure — ¥ in WC
Operators v seh g ‘
. chematic o
' Pitot No. @2-4 Cp _ 8"/ = Cross Section ===
S e e =
Traverse Fractiaon Distance PDistance Velocity |[Temperature
Foint of fraom_ Stack |from End of iPressure of gas
No. Diamater Wall (ind Fort (im {in WC) (=F)
N RSN TSN = —
e | Port length: in. jTime start: hrs

N
\

R
NERISIESE <A e[ WN S (o~ Lo [ e v~

Temp. meas. tool & S/N: "?ime end: hr'f.=.|

R &r nothing= reg. mancmetar; S=Ce§panded; E = electronic 5-392.1




INTERFOLL LARORATORIES EPA METHOD S/17 SAMPLE LOG SHEET

/

Job US STELL  MINTAC Date -2~ 22— Test 2y Run
Source N < ) C No. of traverse points 2‘-/
Method Filter holder: GZASS Filter type: (2 /45 471
Sample Train Leak Check:

Pretest: (¢ ©.02 cfm at 15 in. Hg. (vac) ¥

Fostest:

Farticulate Catch Data:

No.s of filters used:

/

T oLz

cfm at _/4 in. Hg.

No.

Condensate Data:

(vac)

Recovery solvent(s)

0

of probe wash bottles:
Sample recovered by:

acetone /

other (s)

/

Item

Weight (g)

Final

Tare

Difference

Impinger No.

[

Impinger No.

77

Impinger No.,

W™

N\ LS

Condenser ,55
Desiccant /¢i
Total /oq

Integrated Gas Sampling Data:

Eag Fump No. é"‘ 3, Eox No. Zz Bag

So—-laver Aluminized Tedlar

ce/min at /j in. Hg.
Time end: 2879  (HrS)

Sampling rate: 0O cc/min Operator: DI A 0//

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

Bag Material:
Fretest leak check:

0750

Time start:

Size: 44 L

80

(HRS)

C-9

CF-023

S-0046RR
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INTERPOLL-LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Jab VS S7EE~ HINTAC

Source _A/f) s~ 5;,&;235;:—
__ Filter holder: _SAASS

Method
Sample Train Leak Check:

Fretest: (¢ 0.02 efm at 15

Fostest: 2

Particulate Catch Data:

No.s of filters used:

/

No.
Filter type:

cfm at /

in. Hg.

Date %-—2"2 Test 5 Ru

of traverse points

& F 5”‘

(vac)

in. Hg. (vac) ﬁf{

Recovery solvent (s)

Condensate Data:

acetone
0 other(s)
Na. of probe wash bottles: /
Sample recovered by:
Weight (g)
Item
Final Tare Difference
Impinger No. 1') 576 4?0 ré

Impinger No. 2?

#23

7

Impinger No.

;

Condenser
Desicgant /5/,{‘( /‘(}?{ ﬂ?é
[ Total //o —ﬂ

Integrated Gas Sampling Data:

Eag Fump No. f&-if Eox No.

Eag Material:

IS

No. ig

FPretest leak check:

Time start:

Sampling rate: _4%& cc/min

Operator:

Eag
S-layer Aluminized Tedlar Size: 44 L
¢80 cc/min at /5 in. Hg.
/059 (HRS) Time end: /200  (HRS)

G/

S/N of O= Analy:zer used toc monitor train outlet: £:L

C-11

CF=0Q2%

S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job 2 Date Z’jﬁ‘D——Test 5 Run 3
Source N < < ﬂﬁﬁg §Zd-£g No. of traverse points d
Method Filter holder: /A FES Filter type: CF a’¢

Sample Train Leak Check:

Pretests (¢ 0.02 c¢fm at 15 _-in. Hg. (vac) A
Fostest: ~ Y cfm at / in. Ha. (vac) jgy

Farticulate Catch Data:

No.s of filters used: Recovery solvents)

/ ’g acetone
0 ether(s)

No. of proaobe wash bottles: /
Sample recoverad by:

Condensate Data:

Weight(g)

Item
Final Tare Difference

| S5 | Vsy ?7

Impinger No.

(A

Impinger No.

Impinger No.

12
5
/i ygs—| 9y /

At |

Condenser

Desiccant H /3;9 /39/3 Zé

[1L

Total

Integrated Gas Sampling Data:
Eag Fump No. és -2 Eox No. l')/ EBag No. 3

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

Fretest leak check: OO0 cermin at /5 in. Hg.

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

Sampling rate: 4®¢) ce/min Operator: DJ& 4 G ﬁL

S/N af D= Analyzer used to monitor train outleta‘/;zﬂ

CF"'Q& -

C-13 ~ S-0046RR
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APPENDIX D

INTERPOLL LABORATORIES ANALYTICAL DATA






Interpoll Laboratories
(612) 78&6-565022

EPA Method 3 Data Reporting Sheet
Orsat Analysis

1
2

an__HE%_.S_‘LE'_E‘_é\_ NTAC Source AQ. ¥ SCrURRER
Team ader Gt ' Test Site_ S7TACE
Date Submitted__ &. 2 -9Y7 Date of Test 3 ~-7/-92
Test No. [ Mo. of Runs Complgted_)
Date of Analysis__ o~-¥1 Technician ;jiézw. -
Sample No. Buret Readings (ml) Conc. Conc.
Log Number |cf CO= O= Fo
and Type |An. |Zero Pt.I After COz |After Oz |%Zv/v Dry |%v/v Dry
e a———
! lo. ¢ 2.9 20. %0 2,40 /8 .00 2
2 1e.00 2, 40 20.4C 2L.Y0 1. 00 {L21
Avy | SSRGS | > YC [8.0C I8
= S e
B0 _lovo| eseseesieeesemeesssemmeenees | 2. 3o | /8.20 |wes)
'l o0 | 2,50 20,50 2,50 [18.00 1./6
—.006 | 2.50 10.50 2.50 [8.00 i
2.50 /[2.0C I
SR i
i__J
|
L . | L
e
e
0 B g F _|Avo BN
mbient Air QA Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Range
0 Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.016-1.120
Eituminous 1.683-1.235@
Where Fg= 20.9-02 Oils
CO= Distillate 1.260-1.412
Residual 1.210-1.370
Bas:
Natural 1.600-1.835&
Propane 1.434-1.586
F=Flask (250 cc all glass) Butane 1.4@5-1.555
B=Tedlar Bag (S-layer) D- Wood/Wood Bark 1.200-1.1320

LSC-04-BR




Job__ A S _Y'TEJ-‘L.—- MiNTAC

rp
_ (&

EPA Method 3 Da

rea

Interpoll Laboratories
12) 784646020

1
2

t Analysis

ta Reporting Sheet

Source_NQ § &p%__lg./‘ .

Team Leader

Test Site I
t_4- LH"

?at: Submx%ted 4-3-?L Bate ?fRTes
Dgge og.nnalysxs i A AL _ Tg&hg1c1:25ﬁf%izift2d 2 I
Sample No. Buret Readi-ngs (ml) B Conc. Conc. j
Log Number |of C0= Oz Fa
and Type {An. |Zero Pt.| After COz|After @z |%Zv/v Dry |%4v/v Dry
l |©@.00 2.2.0 20.30 2.20 (8.0 |27
210.00 2.20 28.30 2.20 (§.0 127
Avy | SISO | 2 20 /8. /0 __ N
1 | o.00 2.20 20.20 | 2,20 [8.60 /.JZ.E
2 | O.0¢ 2,20 2020 | =2.20 18,00 r.32
avo | puenusesiesesesssTbRTS————| > 20 | /$:00
! o.C0 2.20 20./0 | 2.20 17.90
2 lo.o0 2.20 28./0 2,20 19.90
ovo| Puse———————— 2 20 | /7.90
- e
A ] -g'
i . ' :
| ]
Avg . |
- ==
2 |
Avo | I S . |
2
Avg s
1 _
2 |
oBnF Avg g ]
=i — - e
]
o B o F |Avo | DS |

Ambient Air QA Check
E/Orsat Analyzer System Leak Check

O Fe Within EPA M-3 Guidelines
for fuel type.

Where Fe= 20.9-02
ca

F=Flask

EB=Tedlar Bag

(258 cc all glass)
(S~layer)

Fuel Type
Coal:

Anthracite/Lignite

Bituminous

Dil:

Distillate

Residual
Gas:
Natural
Prapane
Butane
p-2 Wood/Woad

Bark

EPA Method 3 Guidelines

F@ Ranga

1.200-1.1722
LSC-04-BR



N

Interpoll Laboratories

(H512)

7865320 .

EPA Methad S Data Reporting Sheet
Impinger Catch/Minnesota Protocal

Job__ U3 STeel mir~stTAC Source Sy Sc.l:g\.éj:l.f'
Team Leader G H Test 3ite Stac K
Date Submitted HALGL Cate of Test__ 3-3(~%2
Test Mo. MNo. of Runs Completed__3
Date of Analysis y-3-g2 Technician *lJ{&t&c‘
Test I Run_0 Dish Nao. 117
Field Blank Dish Tare Wt. Y1.379 14 g
Log Number 572303 Dish+Sample Wt. “2.3219 9
Comments Sample Wt. O.vasl =]
Test_| _Run__[ Dish No. 4
Log Number -0 Dish Tare Wt._ 14.5319 9
Comments Dish+Sample Wt._YY.53+/ g
Sample Wt. g-ouZz% g
Test _[ Run__2- Dish Na. [[ 2
Log Number ~/7 Dish Tare Wt. 47. 338 49 g
Comments Dish+Sample Wt._o7-385¢67 g
Sample Wt. Jyoel$ )
Test_} Run_ 3 Dish No. Jo7
Log Number it AL Dish Tare Wt._47.84=273% =]
| Comments Dish+Sample Wt.41. 8997 g
Sample Wt. g a0y 4]
Test Run Dish No.
Log Mumber Dish Tare Wt. a
Comments Dish+Sample Wt. a
Sample Wt. =]
Test Run Lish Mo.
Log MNumbaer Dish Tare Wt. 9
Comments Dish+Sample Wt. =]
Sample Wt. (=}
Blank Salvent Wt.Z.#00Sg
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
) _
V.00l 0.0013 D~} 6.00/4

LSC-037







%)

Interpoll Laboratories
785-4020

(512)

EPA Method 5 Data Reporting Sheet
Probhe/Cyclone Wash

# Y Sc wufZey

Job__ Wl SAteel Source
Team Laader G-H Test Site s
Date Submittad e A Data of Test 3-3/7%
Test MNa. / No. of Runs Completed__ 2
Data2 of Analysis “H¥ 7L Technician C _EMZWﬂ
Transport Lezakage R Naona [ ml Solvent Aechvme
Test I Run_Q Di1sh No. B
Field Blank Dish Tare Wt._ oX.J+09 g
Log Mumbar 5713-0/ Dish+Sample Wt._52.7/2/3 g
Vol. of Solvent_J/20 ml Sample Wt. WA Ll 4 g
#Solvent Residue_'7.¢ ug/ml
Test__ | Run_| Dish No. 24
Vol. of Solvent 39 ml Dish Tare Wt. 856.523F8 q
Log Number -0 & Dish+Sample Wt._56-53%1 a
Comnments Sampla Wt. 2.9/49& g
Test_| Run_ - Dish No. 51
Vol. of Solvent_/30 ml Dish Tare Wt._ 950-0¢d% g
Log Mumber ot A2 Dish+Sample Wt._45¢0.03/9 g
Commants Sample Wt. d.0/t] g
Test__| R|..m‘3 Dish MNo. joo
Vol. of Solvent_iJo ml Dish Tare Wt. 435 96917 g
Log Number —(S Dish+Sample Wt._Y5:-974Y g
Commants Sample Wt. g.0097 =]
Test Run Dish No.
Vol. of Solvent ml Dish Tare Wt. =]
Lag Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish No.
Yol. of Solvent ml Dish Tare Wt. ]
Log Number Dish+Sample Wt. g
Comments Sample Wt. g
#Solvent Residue__ _ug/ml=L(Sample Wt. g) (12*+)13/Vol. of Sol. ml
EFA-MS Acetone Residue Blank Speec. (7.3 ug/ml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.0143 | 0.0 105D-% v.v090

SC-01YR






(&

Interpoll Laboratories

(&512)

786-6020

EPA Method S Data Reporting Sheet
Filter Gravimetrics

Job_*4 S Sieel

#“( Scruh ber

Mu-\*'gc. /MT‘ Teoo . Na Source
Team Leader G Test Site S tack
Date Submitted Date of Test T -3i-9%
Test No. No. of Runs Completed_ 3
Date of Anmalysis___ Y -(-972 Yechnician_ C. 2e.Sor
Test_ | _Run_®@ Filter No. 40946

Field Blank

Filter Type YY" GE

Leg Number__ S 723-072 Filter Tare Wt. , 9342 g
Camments Filter+Sample Wt.-934 2 g
‘ Sample Wt. p.0000 g
Test_| ___Run_ | Filter No.___4{5Y
Log Number — b Filter Type___4“GF
Comments Filter Tare Wt._e94)9 g
Filter+Sample Wt.9725 9
Sample Wt,. O.2 D06 (=]
Test_| __Run_ 2 Filter No. 4071
Log Number — ) Filter Type 4" G F
Comments Filter Tare Wt._ .2621 =]
Filter+Sample Wt._,3932] g
Sample Wt. L.2311( a
Test_[  Run_3 Filter No. 4156
Log Number —1( Filter Type 4"G F
Comments Filter Tare Wt._ ,9377 g
Filter+Sample Wt..{706 g
Sample Wt. 2:0 524
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. (=]
Filter+Sample Wt. [}
Sample Wt. «]
Test Run Filter No.
Log Number Filter Type
Caomments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. a
Results:
Field Blk. Run 1 Run 2 Run 3 Rup 4 Run S
0.0 %06 0.0%11 0.022q
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 35
J.0466  |p.odza |v.owd§
LSC-02PR
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N

Interpoll
{&12)

| aboratsries
78645320

EPA Methad S5 Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Job LS SHeel  MmIMTAC

Sourca_I'S Serubber

Team Leader cqg Test Site Sfack
Date Submitted Utuv Date of Test__f 242
Test MNo. > No. of Runs Completed
Date af Analysis_Y¥-§-5 2 Technician h-géleOF
Test Run_@ Dish No.
Field Blank Dish Tare Wt. a9
Log Number Dish+Sample Wt. a
Comments Sample Wt. g
Test 3 Run__| Dish No. 7
Lag Number 5723-26 Dish Tare Wt._SO.0 36
Comments Dish+Sample Wt. :§b423115_____g
Sample Wt. gd.ovd7
Test 3 Run_ 2 Dish No. 29
Log Number —3) Dish Tare Wt._99.500¥% ]
Comments Dish+Sample Wt. 49, k¢ 2/ (=]
Sample Wt. £:4014 g
Test_2 Run '2 Dish No. 2O
Log Number o) 3 Dish Tare Wt._ 47,2629 g
| Comments Dish+Sample Wt._“).2637 g
Sample Wt. g.2017] g
Test Run Dish No.
Log MNumber Dish Tare Wt. ]
Comments Dish+Sample Wt. =]
Sample Wt. g
Test Run Dish HNo.
Log Number Dish Tare Wt. ]
Comments Dish+Sample Wt. g
Sample Wt. a
Blank Solvent Wt. g
Results: '
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
J.00 32 o0 1YD-§ 0,00/ L
9 LSC-03.6F
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U

Interpoll Laborstories
(512) 784-4320

EPA Method S Data Reporting Sheet
Probe/Cyclone Wash

Job h S ig5!= M“-_:Le.r_ Mt Tror Mu. Source #5 ScruLL.Lr

Team Laader Test Site Stac i
Date Submitted _ Date of Test Y-2-52
Test MNa. ) Mo. of Runs Completed 3
Date of Analysis__4-6-972 Technician__,__ C.He¢ 2l 2500
Transport Leakage B:E§E§:U ml Solvent Acetor
Test Run_2 Dish No.
Field Blank Dish Tare Wt. g
Log Numbear Dish+Sample Wt. g
Val. of Solvent ml Sample Wt. g
#Solvent Residue_.0 ug/ml
Test_2  Runl Dish No. 204
Vol. af Solvent/2O ml Dish Tare Wt._og 2. 4657 g
Lag Mumber___ 57 L3 2y Dish+Sample Wt. g
Comments Sample Wt. g.d/ 0Y g
Test_32  Run___ 2 Dish Nao. 406
Yol. af Solvent_/70 ml ' Dish Tare Wt. H49.6(9¢ =]
Log Number — 24 Dish+Sample Wt._4%2.63%(0 g
Comments Sample Wt. v-ofl4g g
Test_% Run__ 2 Dish Mo. 409
Vol. of Solvent /60 ml Dish Tare Wt. Y46 /909 g
Log MNumber — oY Dish+Sample wt.&g.ao;g q
Commants Sample Wt. .01 39 g
Test Run Dish Na.
VVol. of Solvent ml Pish Tare Wt. g
Log Number . Dish+Sample Wt. g
Comments Sample Wt. =]
Test Run Dish No.
Yal. af Solvent ml . Dish Tare Wt. Q
Log Number Dish+Sample Wt. g
Caomments Sample Wt. 9
*Solvent Residue____ug/ml=L(Sample Wt. g) (1@=)1/Vol. of Sol. ml
EFA-MS Acetone Residue Blank Spec. (7.8 ug/ml
Results: -
Field Blk. Rum 1 Run 2 Run 3 Run 4 Run S

v.ovaq | 0.0//20V 0,0/33 . SC-01YR







Interpoll Laboratories
(612) 734-6Q20

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job \e & Sdeel ~Mindac MU Trew My Source ﬂﬁ Scrabher

()

Team Leader f . Test Site Stacll

Date Submitted Date of Test_ 4-2-9C

Test No. _3 No. of Runs Completed_ 3

Date of Analysis__ 4-6-92 Technician (o Hg!agégr

Test Run_0@ Filter No.

Field Blank Filter Type

Log HNumber ‘ Filter Tare Wt. g

Comments Filter+Sample Wt. g

' Sample Wt. g

Test_3__ Run_ | Filter No. Hlof

L.og Number £723~ 28 Filter Type 4 "G F

Comments Filter Tare Wt._ .93i9 g
Filter+Sample Wt. 4¢¢gd g
Sample Wt. 0,0/é6/ g

Test >  Run_A Filter No. q oo

Lag Number -~ 30 Filter Type Y'GF

Comments Filter Tare Wt.__ 93] g

|
Filter+Sample Wt..2%¥%2 7
Sample Wt._ g.o/f€ g

Test_3  Run_3 Filter No. 4103
Log Number —3g Filter Type Y "6 L
Comments Filter Tare Wt._ 9526 g
Filter+Sample Wt.e27/(J 9
Sample Wt. o, 0l&EF g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. =]
Sample Wt. 9
Test Run _ Filter No.
Log Number Filter Type
Camments Filter Tare Wt. (]
Filter+Sample W&. g
Sample Wt. (=]
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
d.0161 | 0.0/58€ 0.0189
Field Blk. Run 1 Run 2 Run 3 Rum 4 Run S
0.029% | 0.03/1L 4,033+
LSC-02PR

D-8




Interpoll Laboratories
(612) 786-6020

EPA Method 6 Sulfur Dioxide
Calculation Data Sheet!

Job___US Steel Source__ Y Scrublew
Team leader & H _ Test Site - Stz e
Date submitted g6 452 Date of Test 3-37] F
Test Number / No. of Runs Comp]etﬂi.S
Date of analysis__ Y-§-9 Technician C. [He]yeio~

MEQ Calculation

DF = Dilution Factor
MEQ = DF N (Vs — Vb ) Va N = Normality of Titrant
Va Vs = Volume of Titrant Sample (ml)
Vb = Volume of Titrant Blank (ml)
Vs = Final vVolume of sample (ml)
Va = Volume of Aliquot (ml)

Water Catch _
2.34Y MEQ

TestLRun/ MEQ = ( /.0)(.0/00) (/. 50~ 48 )Y(5I0) =
(20:0)
Test_/ Runj:’__ MEQ = (}9 V(210 (1S~ S )(SI0) = 0.349 meq
( 2e.0)
Teét_lRuni : MEQ = (10 (i) (/-0 .5 y(510) = 0’57JMEQ
' (220)
3% Peroxide Catch
Test_’Run/ MEQ = (10 y(,0100)(5.85.15)(500) = 2./ MEQ
( 20:9) .
Test_/ Run_Z_ MEQ = (1,0 )(.cr00)(5-00- .15y Go0) = I-%6  mea
(2.0 ) '
TestLRun_j__ MEQ = (/0 )(.a/ou)(s.-SO_.ps)(sbo) - Ao MEQ
(e o)
Total MEQ Per Run: test_| Run ! = _2.4Y MEQ
Test_l Run>™ = _% 30 MEQ
Test_! Run>__ = _2-4/ MEQ

Comments:

1 Form to be used in conjunction with combination method 5 and 6 train.
$-421A
D-9



Interpoll Laboratories
(612) 786-6020

EPA Method 6 Sulfur Dioxide
Calculation Data Sheet!

Jab b S. S;AfQ/

Comments:

Source e Sevatler

Team leader &£ v Test Site Dtz I
Date submitted Y457 Date of Test -2 =G
Test Number ) No. of Runs Completed__ .=
Date of analysis_«~72-5 7% Technician C.Ho(_;,esuw-
MEQ Calculation
DF = Dilution Factor
MEQ = DE N (Vg = Vb) Vg N = Normality of Titrant _
Va Ve = Volume of Titrant Sample (ml)
Ve = Volume of Titrant Blank (ml)
Vs = Final Volume of sample (ml)
Va = Volume of Aliquot (ml)
Water Catch
Testj_Run_/_ MEQ = (/.0 )(oiv)(//¥S=_iSY(Sw) = Y. 532.MEQ
(2¢.0 )
Test.d Run & MEQ = (/0 ) (-0 W) (o~ 5 )(51O) = . 37J MEQ
(20.0)
Testd Run=2_ MEQ = (/o0 ) o) (h%0- /Sy = U3 7Y ueq
(20.0) :
3% Peroxide Catch
Test__LRun_JL MEQ = (/9 )(.0100)(8.55-.18)(8509) = 2.1¢ Meq
(Z0.0) .
Test_(Runz"_ MEQ = (1.0 )(sww) (b.bo— 1Sy (S 00) = /.5/ MEQ
(20.0)
Test__/Run~J MEQ = (10 )(oud) (7 -1iSy(sw) = /.79 MEq
Go. 0 )
Total MEQ Per Run: Test_ B Run/ = 2932 MEQ
Test D Run__ 2 = [-4§ MEQ
Test_-dRunS_ = _ 2./3 MEQ

1 Form to be used in conjunction with combination method 5 and 6 train.
D-10
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Interpoll Laboratories

(&12)

7846-6020

Chain of Custody
Sample Deposition Sheet

Job_[& =raee  MINTAC Source C.

Team Leader # Test Site STACK

Date Submitted ¥ -3 -9 Date of Test_3 -3[ -2 >

Test No. / No. af Runs Completed__ =3
No. of Type of Sample Analysis Required Comments

Samples :

2

Prcbe Wash:
cetone

s per EPA M-S
DDther

+ 1 Bk gP.1. Water
Filter:
3 4" G.F. Was per EPA M-5 Poror comdennd
S.S. Thimble [As per EPA M-17 SO,
D” S" G.F. DDther
LB BT am G.F.
Impinger Catch: OMN Protocol
% - | Qp-I. Water W1 Protocol s
-n ! —
g- 5% H=0=2 EPA M-&6 or 8 "
4MS Hg Only pAcid Gases
' 4MS Metals [Formaldehyde
r | Bl gt-@ N NaOH etals
ZA [Cther Qother
3 Integrated x;As per EPA M-3
Sas sample [As per EFPA M-12
Dﬂther
Oxides of [As per EFA M-7A Date
O  |[Nitrogen (NO.) [Other Time (HRS)

0 Fuel Sample
0 Aggregate

[QAttachead fuel Form
#S5-O153RRR.

Particle Size

DX-Ray Sedigraph
(Bahca Method
Obther

o

Audit Samples
ulfur Dioxide

[Oxides of Nit.

(jBther

Dﬁs par EPA M-§&
iac per EFA M-7A4

DDther

=

" Bource Information

1) Type of Source: [] Boiler [] Asphalt Plant [] Incinerator [] Dryer

Othar

2) Fuel:

0 Coal Wood

3) Is sample combustible?
4) Does sample need special handl:ng“lﬂ‘Nn g Yes 1If yes, explain

Gas

g Dil [j RDF ] Other

No Yes

D-11
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Jeb S ST

‘Intarpoll Laboratories

(512)

785-6322

Chain af Custody
Sample Depaosition Sheet

MINTHA &

Sourca

NO 5 ScRIBRER

Team Leader

Test Site

STACK

Date Submitted 4 —3 —-F 2~

Date of Test_¢—2 - 7 >—

No. of Runs Completed__ =3

Test No.
Na. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: As per EFA M-5
3 cetone [Other
D.I. Water
#_/ Burans O
Filter:
(0S-S. Thimble (jAs per EPA M—-17
J BAAYK R-S" G-F. [other
Q47 mm G.F.
Impinger Catch: EmN Protocol 2 ‘
3 D.I. Water W1 Protocol
o 3% Hz0= [EPA M-& or 8
AMS Hg Only cid Gases
+ / BAMM [J4MS Metals [Formaldehyde
0git-2 N NaOH Metals
[Jether OOther
Integrated RAs per EFA M-3

Gas sample

[As per EPA M-10
DOther

Oxides of
Nitrogen (ND.,.)

[JAs per EPA M-7A

DDther

Date
Time (HRS)

[] Fuel Saample
1 Aggregate

Dnttached fuel Form
#S-0153RRR

FParticle Size

OX-Ray Sedigraph
DBahca Method

Dﬂther

O

Audit Samples
DSulfur Dioxide
Oxides aof Nit.

Dﬂther

Source Information

1)

2
3)

4)

(JARs per EPA M-&
(fs per EPA M-7A

Uﬂther g

Is sample combustible?
Does sample need specidl handling?ﬂNo O Yes If yes, explain

No Yes

Type of siﬁrc : ] Boiler [J Asphalt Plant [} Incinerator [] Dryer
Qther CXf
wel: Coal [} Wood Gas 0il [j RDF [ Other

D-12
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PROCESS INFORMATION
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APPENDIX F

PROCEDURES







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, 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 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 isokinetically 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 ice-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 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.

3a P1(1-5
. (-5)



After sampling is complete, the filter is 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 quantitatively 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 cooling effect induced by the
evaporation of acetone. The acetone-free sample is then transferred to
an oven and dried at 105 oC for 30 minutes, cooled in a desiccator over
Drierite, and then weighed to the nearest .0l 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. A1l
weighings are performed in a balance room where the relative humidity is
hydrostatted to Tless than 50% 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 a
constant flow rate throughout each particulate run. The gas samples
were analyzed using al all-glass Orsat analyzer. 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 a Teledyne Model 320P-4
Portable Oxygen Analyzer to sample the effluent from the Method 5 train.

3a P2(7)
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Interpoll Laboratories
(612)7846~-6020

Condensible Organic Cospounds Analysis
(State of Minnesota - MPCA Exhibit C)

Method 11-8472-NHN

Equipaent: Separatory funnel - 500 cc with Teflon stopcock

Pouwder funnel - 73 ea ID with a 17 sa sten

Evaparating dish{(es) - 200 cc or 250 cc heaker

Reagents: Diethyl ether -~ reagent grade

) 3

2.

Chlorofors - reagent grade
Sodium sulfate - (ACS) granular anhydrous

Toluene -~ (if 32 hydrogen peroxide is used to collect the
saeples)

Glass wool (Pyrex aicrofiber)

PREPARATION

Place 1 kg of granular anhydrous sodius sulfate in a shallow tray
and heat to 200 °C for at least four hours. Store in a tightly

sealed glass container.

Place a plug of 4lean glass wool in the stea of the powder funnel.
1

The plug aust be of sufficient size so that it is held snuggly in

place by its omn pressure. Add a one-inch layer of dry sodiun

sulfate.



SAMPLING

An all-glass impinger asseably is used in the back half of the EPA Method
S saspling train when an organic wet catch is to be collected. The
ilpinger asseably consists of a modified ispinger, a Sreenburg Saith
ispinger followed by another modified impinger. The third iapinger should
have a temsperature seasuring device at the outlet upstream of a final
ispinger or desiccant coluan to sonitor thé teaperature of the outlet gas
streaa. Prior to the start of the test, each of the first two impingers
gshould be charged with 100 g of Class I water. The Method 5 train should
be operated as provided for in EPA Method 5. Ice should be added to the
iepinger bath to keep the tenperiture of the gas at the outlet at or less
than &8 OF. After the post test leak check, the iepinger train is resoved
_and ispinger contents poured into a tared all-glass s;nple bottle and
closed with a Teflon-lined cap. The sample bottle is then weighed and the
total condensate calculated by subtraction of the bottle tare weight ana
the weight of initial water added to the iepingers (200 g). A label is
affized and the saeple is returned to the laboratory for analfsis. The
sasple should be stored at 4 % i¢ the analy#is is not conducted within 48

hours.

[ 8]



ANALYSIS

I. G0Organics

Caution! MNork in vented hood!!!

A. Organic Blank Deterainatian
1. Pour 125 al of ethyl ether and 125 alL of chlorofors into a
tared beaker.
2. Evaporate solvent in hoaod at 70 ® or less until na solvent
resains.
3. Desiccate the sample in dish for two hours.
4. Weigh the sasple to nearest 0.1 ag, record and report on

Fora LSC-036.

B. Organic Saeple Detersination

1. Test for peroxide in sasple ether using KI strips. (If KI
strip shows positive, contact vyour supervisor before
proceeding.)

2. Transfer the saample solution quantitatively to a 500 oL
sepafatory funnel,. Use the first of three 25 al chlorofora
aliquots to rinse the saaple container.

3. Extract with three 25 al portions of cthlorofora. (Shake and
veat tao .release pressure about 4 to 5 tismes each.) Allow

2 .
the phases to separate. (Bottoam layer is chlorofora.) Draw

off the bottos layer, transferring the solvent with a funnel
containing a plug of sodium sulfate into a tared beaker.

(Do not draw off any of the aqueous layer.)

F-5



7.

After the three chlorofora extractions, ﬁse two 235 al
portions of chlorofora to rinse the sodium sulfate,
collecting the rinses in the same tared beaker as the
extracts.

Next extract the saaple three times with 25 al aliquots of
ethyl ether. (Shake and vent to release pressure about 4 to
9 tises each.) Allow the phases to separate. (Top layer
is ethyl ether.) Draw off the bnttoi_layer (aquecus) into
another separatory funnel taking less than 1 al of the efhyl
ether layer with. Decant the ethyl ether, passing it
through sodius sulfate and collecting the ethyl ether in the
same tared dish as the chlorofora,

Aiter the three ethyl ether extractions, take two 25 sl
portions of ethyl ether and rinse the sodium sulfate
collécting the rinses in the sase taréd beaker as the
extracts.

Evaporate the sﬁlvents (chlnrdforl and ethyl ether) in the
tared beaker in the hood at 70 °F or less until no solvent
reaains. (Use no heat and have no sources of ignition in
the hood when doing this procedure.) Do not evaporate so
quickiy as to allow evaporative cooling to lower thé
telperitu:e of the container belox the dew point of water,
utheruiseﬁ water will be condensed out in the container,
Desiccate to constant weight (two hours). Record and
report the final weight to the nearest 0.1 ag on Fur;

LSC-036.

F-6



IT.

Inarganics

I¥+ inorganic residue inforaation is required, the following

procedure should be conducted:

A. Inorganic Blank Deterasination

1.

3.

3.

Vent the resaining aqueous phase froa the organic extraction
in the hood to remove residual organic solvents (usually
overnight),

Decant the iepinger catch into a tared evaporating dish.
Eviaporate all of the water in the sasple in an oven at 100
°c. Take care not to boil to prevent buaping and loss of
saaple.

Cool the dried saaple in the desiccator and desiccate wuntil

a constant weight is obtained.

Report the results to the nearest 0.1 mg on Fore LSC-036.

B. 1Inorganic Sample Determination

Follow steps 1-5 in Section A above.

F-7



NOTES

1. For the organics detersination, in the rare event that the iapinger
catch resulted froa a Modified Methad & determination (502), whereby
the solution contiains dilute hydrogen peroxide () 32), do not use

 ¢ther as an extraction solvent. Subsfitute toluene for ethyl ether

in Section 1. (Ether in the presence of peroxide forss explosive

hydroperoxide,)

2. In the organics determination, sore than three extractions may be
required to extract all of the organics. Additional extractions

should be performed if thé agqueous phase is still cloudy.

3. Special state requireaents:
Michigan =- Total scasple evaporated in tared evaporating dish on
stean bath. ‘. ' ' -
lowa - Organics and inorgénics separately, as required.
Wisconsin - Use Method II-8672-N1.

Rest of states - Organics only.

REFERENCES

Proposed - Standards of Perforsance for New Stationary Sources, Federal

Register 36(159) Part 1}, August 1, 1979,

Minnesota Pollution Control Agency, Exhibit C.

F-8
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Interpoll Laboratories, Inc.
(612)786-6020

Determination of Sulfur Dioxide
From Stationary Source Samples

Interpoll Method Modified EPA S5-AIR
EPA Reference Methods 5 and 6

Version 1.0
July 17, 1991

Total Number of Revisions 0

pate of Last Revision July 17, 1991

F-10



1  APPLICATION

This method is applicable for the determination of sulfur dioxide
- emissions from stationary sources.

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0

Date_ July 17, 1991
Page__1 of 16

F-11



2 RANGE

The minimum detectable limit of the method has been determined to be
> 3.4 mg of Sozlm’. No upper limit has as of yet been established.

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0

Date__ July 17, 1991
Page__2 of 16

F-12



3  SAMPLE HANDLING AND PRESERVATION

No preservation requirements are necessary. If possible, keep samples
- cooled below 4 degrees celsius.

Method No.MOD-EPAS-AIR
Version No._____ 1.0
Revision No. V]
Date___ July 17, 1991
Page__3 of 16

F-13



4 SUMMARY OF METHOD

A gas sample 1s extracted from the sampling point in the stack using
" a standard EPA method 5 sampling train equipped with 2 impingers containing
deionized water which collect the condensible organics. For the collection
of sulfur dioxide, the sampling train is modified by the addition of 2
impingers containing 3% peroxide. Each impinger solution is recovered
separately in the field and returned to the laboratory for analysis.

Method No.MOD-EPAS5-AIR
Version No. 1.0
Revision No. 0
Date_ _July 17, 1991
Page_ 4 of 16
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5  INTERFERENCES

§.1 Cations and fluorides are interferents which should be removed

' by glass wool filters and an isopropanol bubbler, neither of which will

affect the sulfur dioxide collection.

5.2 Free ammonia will interfere with the sulfur dioxide analysis by
reacting with the sulfur dioxide to form particulate sulfite. This
particulate consists of white particulate noticed in the probe and
isopropanol bubbler. Alternative methods for this tjpe of situation are
required, however, they must first be approved by the EPA.

Method No.MOD-EPAS5-AIR

Version No. 1.0

Revision No.__ O
Date_ July 17, 1991
Page_ 5§  of___ 16
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6  APPARATUS AND GLASSWARE

6.1
6.2

6.3

samples.

6.4
mL sizes.

6.5
6.6

6.7 .
standard).

6.8
6.9

6.10
nanometers.

Sampling train (modified EPA method 5 set up).

Wash bottles, polyethylene, 100 mL. (2)

Storage bottles, polyethylene, 100 mL, tb store impinger
Pipettes, Volumetric type, 5 mL, 20 mL (one per sample), and 25

Volumetric flasks, 100 mL (one per sample) and 1000 mL size.

_Burettes, 5 and 50 mL sizes.

Erlenmeyer flasks, 250 mL (one for each sample, blank and

Dropping bottle, 125 mL size.
Graduated cylinder, 100 mL size.

Spectrophotometer, capable of measuring absorbance at 352

Method No.MOD-EPAS-AIR
Version No. 1.0
- Revision No. 0

Date___ July 17, 1991
Page__ 6 of 16
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7  REAGENTS

7.1 Water: deionized distilled to conform to ASTM Type III (D1193-
~77).

7.2 Isopropanol: (80%) mix 80 mL of isopropanol with 20 mL ASTM
Type III water. Each lot of isopropanol must be checked prior to use as
follows:

Shake 10 mL of isopropanol with 10 mL of freshly prepared 10%
potassium iodide solution. Prepare a blank by similarly treating 10
mL of distilled water. After 1 minute, read the absorbance at 352 nm
on the spectrophotometer., If absorbance exceeds 0.1, reject alcohol
for use. Alcohol may be passed through activated alumina to remove
peroxides, however, it may be more efficient to reject the lot and
purchase a reagent grade isopropanol with low peroxides.

7.3 Hydrogen peroxide: (3%) Dilute 30% hydrogen peroxide 1:9 with
ASTM Type III water. Prepare fresh daily.

7.4 Potassium iodide solution: (10%) Dissolve 10 grams KI in ASTM
Type IIl water and dilute to 100 mL. Prepare as needed.

7.5 Isopropanol: (100%).

7.6 Thorin_Indicator: Dissolve 0.2 grams in 100 mL ASTM Type III

'water.

7.7 Barium perchlorate solution: (0.010 N) Dissolve 1.95 grams of
barium perchlorate trihydrate in 200 mL distilled water and dilute to 1
1iter with isopropanol. Standardize as in Section 10.

7.8 Sulfuric Acid Standard: (0.010 N).

Method No.MOD-EPAS-AIR
version No. 1.0
Revision No. 0

Date _ July 17, 1951
Page__17 of 16 _

F-17



8 SAFETY

Normal, accepted stationary source testing safety practices should be
" followed during sampling. Good laboratory practics should be followed
during the analysis. Caution should be excersized when working with

hydrogen peroxide. There are no known carcinogens used in this method.

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0
Date___July 17, 1991
Page__8 of 16
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9 PROCEDURE

9.1 Follow EPA method 5 for sampling train set up, sampling

', procedures, and sample recovery.
9.2 Analysis of 3% Peroxide Catch Samples for Sulfate:

9.2.1 Note the level of fluid. Confirmwhether any sample was
lost during shipment. Record all necessary information on form $-421
(Figure 9-1).

9.2.2 Transfer contents of the bottle to a 100 mL volumetric
flask and dilute to volume with ASTM Type III water.

9.2.3 Pipette a 20 mL aliquot of this solution into a 250 mL
Erlenmeyer flask and add 80 mL of 100% 1soprbpano1 and approx. 2 drops
of thorin indicator.

9.2.4 Titrate to a pink endpoint using 0.010 N barium
perchlorate.

9.2.5 Repeat steps 9.5.3 and 9.5.4 and average the two
results.

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0

Date July 17, 1991
Page 9 of 16
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Figure 9-1. EPA Method 6 Sulfur Dioxide Titration Data Sheet
intargall Laboreturies
isll) TEs-a020
EPA Method & Sulfur Dioxids
stration Data Shoet
Job Source
Tean Leader Test Site

eat: Submitied

s B

Date of ARalys:s Technician
.

Date of Test

No. of Runs Completad

Sample| pH of ) Dilution[Aliquot [No. {Start|Final [Volume
Test/| Log Original [Final Vol.| Factor [Titrated|of [vel. [vol. [eof Tit.
Run [Number |Sample | (Vea.a.) {DF) (Vo) An. |Buret |Buret| (Va)
{ml) {ml) (ml)
Field H<3.S 502 m 1 DF 1 mlf 1
Blank 0 pHeS.S1 B 228 o g iobF [ B2 m
o pH ﬁ 100 m 25 DF 10 m 2
] m O 5@ DF @ m
O __BF | 0 __ol|avo|sanan|samms] Ve
— — —— —— ———_
0 pH<3. 5 508 m 1 DF 1 mlf 1
2TQ m 1@ DF S m
0eH_____ 190 m 25 DF 10 m 2
m ‘58 DF 280 m
—DF — 0l |Avy | SRS | S
—————————— L
0 pH{3.5 502 @ 1 DF : el 1
250 m 14 DF S m
G pH_ 122 m 25 DF 10 mi| 2
; m. =@ DF 20 m p— —
—_DF —nl |Avg | ERREE | BEREE
0 pPHEZ. 5} O 500 ml 1 DF 1 al| 1
=250 ml 19 DF g ml
0 eH 100 ml 25 DF 10 mlf 2
—ml 5@ DF 20 @]
DF ml [Avg | SEEEE | SEaa
P ——— S—————— r=rTr— A
O pM<3.5 =208 =l 1 DF 1 ml| 1
W |BHen [Blee | Bz
I ] m
gs m E2 DF 20 ml —
B> or | 82 ollave|im e
e ——————
0 pHEI.S S m)! o1 DF 1 ml 1
250 ml 10 DF S ml
O eH 128 ml 25 DF i@ ml|"2
ml =@ DF 22 m) ——
— —ml |Avg | IEEE T | S
=
0O eHLS. 5 SO0 md 1 1 ml]| 1
g 250 ml 10 DF 095 ml
0 pH 100 m) 23 DF 18 ml | 2
a ml =0 g; 20 m% Py p——" p——
—a — VG | e | RECEIERT
0 pHLS.S =0 m} 1 DF 1 ol )
258 m} 10 DF a9 ml
0O pH 198 ml 25 DF 18 m} | 2
ml S8 DF 20 m}
__D =] |avg |saEmslz=m=s
z e T
HLS. S =00 ml 1 DF 1 aml 1
Opnes-S 1 B350 a1 IRilebr (B2 &1
oeH_____ 100 ml 2% DF 18 m) | 2
E ml 5@ DF 20 ml
e DF —nm1 |Aveg | EEREE S
e - A—a——
D pHL3IL S 500 m] 1 DF 1 m} 1
258 m] 19 DF S ml
O pH 10 ml 25 DF 10 ml| 2
ml S@ DF 20 ml
__.DF —_ml |ave | s5R5E | s==ss
= r————
Normality of Titrant(N): N lon Exchanges
’ 4 E EPA Auditta)
Vol. Titrant for Field blank(Vy): ml Audit No.
Vol. Titrant for Mathed Blamk:_  ~—~— — "ml Audit No.
* I pM 33.5 Adjust with zonc. perzhloric acid to pH™~2.@ 5-421

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0

Date July 17, 1991
Page_ 10 of 16




9.3 Analyéis of DI Water Catch Samples for Sulfate:

9.3.1 Transfer the contents of the bottle to a S00 mL
volumetric flask and bring up to volume with ASTM Type III water. Use
form S-421 (Figure 9-1) to record all necessary information.

9.3.2 Pipette a 100 mL aliquot into a 250 mL Erlenmeyer flask,
add 100 uL of 30% peroxide. Test solution with KI paper. If paper
turns purple, the solution is KI positive. If the paper stays white,
continue adding 100 ul increments of 30% peroxide until positive KI
paper indication is achieved.

9.3.3 Titrate sample according to steps 9.5.4 and 9.5.5.
9.4 Analysis of DI Water Catch Samples for Condensible Organics:

Using the 400 mL of sample left after step 4.6.2, check this
sample with KI paper for evidence of possible peroxide contamination.
If the KI paper turns purple, check with your supervisor before
proceeding. If the KI paper stays white in color, proceed with
standard Minnesota protocol extraction (Interpoll Method II-8672-MN).

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0

Date_ July 17, 1991
Page_ 11 of 16
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10 CALCULATION

10.1 For the calculation of sulfur dioxide, use the information
- recorded on form $-421 (Figure 9-1), fi11 out form S-421A (Figure 10-1) and
perform the required calculations. '

10.2 For the calculation of condensible organics, follow standard
Minnesota protocol (Interpoll Method II-8672-MN).

Method No.MOD-EPAS-AIR
Version No._ 1.0
- Revision No. 0

Date July 17, 1991
Page__12 of 16
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Figure 10-1. EPA Method 6 Sulfur Dioxide Calculation Data Sheet.

Interpoll Laboratories
(8612) 786-6020

¢ ) A hi 1fF i
Calculation Data Sheet! %
|
Job, Source,
Team leader Test Site
pate submitted Date of Test
Test Number No. of Runs Completed
Date of analysis Technician g
MEQ Calculation %
DF = Dilution Factor .
MEQ = DE N _(Vy = Vp) Vg N = Normality of Titrant
Va Vs = Volume of Titrant Sample (ml)
Vo = Volume of Titrant Blank (ml)
Ve = Final volume of sample (ml)
Va = Volume of Aliquot (ml)
Nater Catch
Test___Run___ MEQ = ( )( 3¢ - )14 ) = MEQ
( )
Test___Run__ MEQ = { ) )( = iC_ )= MEQ
( )
Test____Run__ MEQ = ( I )¢ = )( ) = MEQ
. ( )
2x Peroxide Caltch
Test___Run MEQ = { ) Y ¢ - W _J= MEQ
( ) .
Test___Run___ MEQ = ( )¢ X ¢ - 3} )= MEQ
( )
Test Run____ MEQ = ( )¢ I { - )¢ ) = MEQ -
. ( )
Jotal MEQ Per Run: Test____Run = MEQ
Test Run, = MEQ
Test Run = MEQ
Comments:

1 Form to be used in conjunction with combination method 5 and & train.
S=421A

Method No.MOD-EPAS-AIR
Version No. 1.0
Revision No. 0

Date__ July 17, 1991
Page__13 of 16
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11  QUALITY CONTROL PROCEDURES

11.1 One blank must be titrated with each series of samples.

11.2 An acetone reagent blank will be used as the probe wash field
blank. Samples will be blank corrected using the acetone reagent blank
results.

11.3 Replicate titrations must meet the 1imits set in Section 12 of
this method.

11.4 EPA supplied audit samples will be analyzed at each field site.
These audit samples will follow the same procedures as all other samples.
The results of the audit samples must meet the requirements'set in Section
12 of the method.

11.5 Al1 leak checks outlined in Section 9 - procedure, are quality

control checks.

11.6 All calibration steps required in EPA Method 5 should be
followed for correct usage of the sampling train.

Method No.MOD-EPAS-AIR
Version No.____ 1.0 _
Revision No. 0

- Date__ July 17, 1991
Page__ 14 of
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12 ACCURACY AND PRECISION

12.1 The precision control limit for replicate titrations is 1
. percent or 0.2 mL whichever is larger.

12.2 The concentrations of the audit samples obtained from the EPA
shall agree within 5 percent of the actual concentrations. If the 5
percent specification is not met, reanalyze the compliance samples and
audit samples, and include initial and reanalysis values 1in the test
report.

Method No.MOD-EPAS5-AIR
Version No. 1.0
Revision No. 0

Date__ July 17, 1991
Page__15 of 16
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13 REFERENCES

13.1 CFR Title 40 Part 60 Appendix A: EPA Method 5 (Revised July
' 1990).

13.2 CFR Title 40 Part 60 Appendix A: EPA Method 6 (Revised July
1990).
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APPENDIX G

CALCULATION EQUATIONS







CALCULATION EQUATIONS

=
- s(avg)
V. = 85.48 ¢y (v 80)ayq Y el

METHOD 2

s s
Q. = 60(1-8)7V A (528 (s
5,.d WS -] TS(an) 29.92
Q, = 60V A
] _ 4.995 Qg 4 G4
g 1 - Bws
RH* = 100 (vp,,, 0.0003641 P (Ty - T, .))/vp, 4
Bx. = RH(vp 4 )/Pg

4.585 x 10~2 PgMs
Ts (avg)

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



SYMBOLS
Cross sectional area of stack, $Q. 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 vo]ume_

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, pe?cent by volume

Molecular weight of stack gas, dry'basis, g/g - mole.
Mass flow of wet flue éas, 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. (uncompensatedf

Sﬁack static gas pre#sure, IN. WC.

G-2



RH

Tdb
Tm(avg)

Tg(avg)

Tstd

VPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

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

Relative humidity, %

Dry bulb temperature of stack gas, °F

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 ©F)
Total sampling time, min.

Total volume of 1iquid collected in impingers and
silica gel, ml

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

VYolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sample corrected to
standard conditions, SCF '

Average actual stack gas velocity, FT/SEC

Vapor pressure at Tdqp, IN. HG.
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VPtwb

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, L3/ACF
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METHOD 3

%EA

BWS

CALCULATION EQUATIONS

100(%0, - ).5% C0)
0.264% N, - %0, + 0.5% CO

0.44(%C02) + 0.32 (%02) + 0.28 (%N2 + %C0)
M4 (I - Bws) + 0.18 Bws

Vu(std)
Vo(std) © 'm(std)




CALCULATION EQUATIONS

METHOD 5

+ AT-I‘/13.6)

P
= bar
Ym(sta) = 1765 Vo v 'm(avg)

Vu(std) = 0-0472 Vp
B - vw(std)
" Vu(std) * Vm(std)
- T v
I = 0.0984 (,S(3vg) m(std) ,
Ps Vs An o (T - Bws)
15.43 M
c = T———B
3 m(std)
c i 272.3 M, P
. ~ Ts(avg) Yw(std] Ym(sta)’
- -3
(h); = 8.5714 x 107 ¢ Qg 4
S |
1.3228 x 10 M_ A
(i )2 = _P
p 0 A
n
, i () + (M),
P 2
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SYMBOLS

A = (Cross sectional area of stack, $Q. FT.

An = Cross sectional area of nozzle, $SQ. FT.

Bws = Water vapor in gas stream, proportion by volume
Cp = Pitot tube coefficient, dimensionless

Ca = (Concentration of particulate matter in stack gas,

wet basis, GR/ACF

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

EA = Excess air, percent by volume

Y = Dry test meter correction factor, dimensionless

Gy = Specific gravity (relative to air), dimensionless

I = Isokinetic variation, percent by volume

Md = Molecular weight of stack gas, dry basis, g/g - mole.
ﬁg = Mass flow of wet flue gas, LB/HR

ﬁp = Particulate mass flow, LB/HR

Mg = Molecular weight of stack gas, wet basis, g/g, mole.
Mp = Total amount of particulate matter collected, g

Pbar = Atmospheric pressure, IN. HG. (uncompensated)

Pg = Stack static gas pressure, IN. WC.
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RH

Tdb
Tm(avg)

Tg(avg)

Tstd

VPtdb

i

L]

]

Absolute pressure of stack gas, IN.HG.

Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

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

- Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperathre of stack gas, OF

Absolute avefagé dry gas meter temperature, OR
Absolute ;verage stack temperature, OF
Standard absolute temperature, 528 OF (68 OF)
Total sampling time, min.

Total volume of liquid collected in 1mp1ngers and

si]1ca gel, ml

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

Volume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vépor pressure at Tgp, IN. HG.
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VPtwb

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, LS/ACF



METHOD 6

Vstd

Vstd

MEQ

17.64 Vi SPb + 13.6)Y

CALCULATION EQUATIONS

VP
17.64 -ﬂf'ﬂ— (MIDGET IMPINGER VERSION)
m

M

T (LARGE IMPINGER VERSION)
m

v
soln
(\!t - th) N (—-—----va ) DF

-5
7.06x10 MEQ
vstd
20.90 Cst _ Fccs
20.90 - B! B
02 CO2

Cs (MG/DSCM) = 1.60186x107 Cg

Cs (GR/DSCF) = 7000 Cg

Cs (ppm, dry) = 6.02119x106 C,

Cs (ppm, wet) = 6.02119x106 Cg (1 - 357)

MC
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DF

MC

MEQ

(GR/DSCF)

(MG/DSCM)

SYMBOLS

Average oxygen content in flue gas, % v/v, dry

Average carbon dioxide content in flue gas, % v/v,
dry :

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, LB/DSCF

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, GR/DSCF

Concentration of sulfur dioxide in flue gas, dry
basis, corrected to standard conditions, MG/DSCM

Dilution Factor
Emission factor, LB of $02/1068TU
Dry oxygen F-Factor for given fuel type, DSCF/106BTU

Carbon dioxide F-Factor for given fuel type,
DSCF/1068TU

Average pressure drop across calibrated orifice, IN.
W.C. - S e e -

Dry test meter correction factor, dimensionless
Moisture content of flue gas, % v/v

Total milliequivalents of S02 in gas sample
Normality of barium perchlorate titrant

Barometric pressure at the dry gas meter, IN. HG.
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Cs (ppm-dry) Concentration of sulfur dioxide in flue gas, dry

basis, (v/v), ppm

Concentration of sulfur dioxide in flue gas, wet
basis, (v/v), ppm |

Cs (ppm-wet)

Tm = Absolute average dry gas meter temperature, OR

Va = Volume of sample aliquot titrated, cc

Vm =  Dry gas volume as measured by the dry gas meter, DCF

Vstd = Dry gas volume as measured by the dry gas meter, '
corrected to standard conditions (at 68 OF and 1
atmosphere), DSCF :

Veoln = Total volume of the solution in which the sulfur dioxide
sample is contained, cc

Vi = Volume of barium perchlorate titrant used for the sample,
cc (average of replicate titrations)

Vb =  Volume of barium perchlorate titrant used for the blank,

cc
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SAMPLING TRAIN CALIBRATION DATA







Interpoll Laboratarizs. Inc.
(612) 78565-50850

EPA Methaod S Bas Metering System
Quality Control Check Data Sheet

Job )< sSribL A Date =29~
Operataor Jéié}’ “Module No. JLL_

Instructions: Operate the control module at a flow rate equal
to ~HE@ for 10 minutes before attaching the um-—
bilical. Fecord the following data:

Bar press 2%.37 in. Hg. 1 = /0007 ~He /- 7Y in. W.C.

Meter Temp. (=F)

Time Volume
{min) (CH) Inlet Outlet
Bl (55750 -

S | 3557/ | dog | B2Y
S0 1 S2/ee | Y3-¢ | e
TR s SE| HHD | NG
10 spsyf) #2-2—| s
BSEEps| V= 7_41/ Avgitm) = 73/? oF

Calculate Y=~ as follows:
_ 0.5
Yem 1.78s& {tm + 4560)
F Ym Fo

0.5
Ve = 1.7846 (Y27 + 480
(/_5007 Y < 7‘67/) (’1’3-'37)

ven = 2578

If Yen i3 not within the range of 0.97 to 1.03, "the volume
metering system should be investigatad before beginning.”

CFR Title 40, Fart 50, Appendix A, Method S, Section 4.4.1
$-432R
H-1 Page 11
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Interpoll Laboratories, Ine.
(612) 786-6020

Nozzle Calibration
Data Sheet

Date of Calibration: 3-31-92 ' Nozzle Number 7-4

Technician: 'D. Van Hoever

The nozzle is rotated in 60 degree increments and the diameter at each
point is measured to the nearest 0.001 inch. The observed readings and

average are shown below.

Position Diameter ‘
(inchgs)_
1 | .248
2 .247
3 . 249

Average: .247
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Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

Unit under test: .
vendor _ &e2c y ~fot. /
Mode HDico T Serial Number _/05620Fs” ([ PoT #/§
Range “Y4 1 (949 ° £ °%F  Thermocouple Type A ~ '
Date of Calibration _9//2 /2, Technician 2.« 4~

Method of Calibration:

d Comparison against ASTN mercury in glass thermoaster wsing a thersostatted and insulated aluainua block designed
to provide wnifors temoeraturs. The temperature is adjusted by adjusting the voltage on the block heater
cartridge.

X Omega Mode) CL-300 Type K Thermocouple Sisulator which provides 22 precise temperatars equivalent millivolt
signals. The CL-300 is cold juaction compensated. Calibration accuracy is & 0.1% of span 12100 %) 4 1 degree
{for negative temoerstures add & 2 degrees. The CL-300 simulates exactly the millivoltage of & Type &
thersacouple at the indicated temperature. -

Desired Temperature of Response of | _Deviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) (°r) At (F) (%)
0 o o ad e
100 d 76 7 N/
200 200 200 ' _o o
300 o0 37? 2. <27
400 Yoo _Ji5 s 55
500 SO0 s = 5z
600 77/ _578 = ﬁ’
700 - ééﬁfif _ A
%00 — 22— | = | =&
900 v 0/ ___(; ._(;?_
1000 /. /
1100 /f Vi / ﬁé
1200 __léod _tg&t_. 2/ /e
1300 30 /322 22 (-25
1400 (400 ;Es 6 26 -39
1500 — {500 2 2L (22
1600 T oo : Et 2% | £L2£
1700 00 2, v 77
1800 L7 _?_
1900 LE— 22/
2000 — - e —e
2100 - i —_— P
Averages: N4
OF = off scale response by unit under test Cr)
X dev = 100 At / (460 + t)
& unit in tolerance
/7 Unit was not in tolerance: recalibrated - See new calibration sheet.
S$-433
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(612)786-6020
' S-Type Pitot Tube lnspgﬂon Sheet
.Pitobe No. #3-b

Pitot tube dimensions: :
2/ wm.

1. External tubing diameter (0,) .
2. Base to Side A opening plane (P,) . V; 2~ IN.
3. Base to Side B opening plane "B) : ié/ IN.
A‘l_iment:
4., e <100 /
5. a,<10° __ ¢
6. B, <509 2~
1 ——
7. B, < 50 V.
8. z <a5* __, 03
9. W <_.0625* Y ) :
 pistance from Pitot to Probe Components: |
10, Pitot to 0,500 IN. nozzle . 7# IN.
11. Pitot to probe sheath =.00 1IN,
12. Pitot to thermocouple (pa_xra'l‘le‘l to probe) 3.@ IN.
13. Pitot to thermocouple (p'.-.ryend‘lcu‘hr to probe) :Zée IN. .

XX Meets all EPA design criteria thus ¢ = 0.84

L7 Does not meet EPA design criteria ~ thus calibrate in wind tunnel

C’=

Date of Inspection: ' Inspected by:
T-2-%2 E purtc o

CFR Title 40 Part 60 Appendix A Method 2

H-8
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INTERPOLL LABORATORIES
(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date 7/57/;’ / )

Technician (Ze2 F @q Hoe ver

Mercury Colufin Barometer No. 7/ .

Aneroid Barometer No. ﬂ/hm_eg‘e.,- Serite [ = _ ¥l 12/¢L

" | Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa-Pbm)
29.27 70 -/ 29. /¢ 25. /7 Lo/

Has this barometer shown any consistent problems with calibration? Yes/No. If

yes, explain. 720—

e ———

Has problem been alleviated? Yes/No. How?

*Note

Aneroid barometers will be calibrated periodically against a mercury column
barometer. The aneroid barometer to be calibrated should be placed in close
proximity to the mercury barometer and left to equilibrate for 20-30 minutes
before calibrating. Aneriod barometer will be calibrated to the adjusted
mercury barometer readings. §.312
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Source category: Taconite ore processing Date:
Plant name USS Minnesota Location:
Test date March\April 1992 Ref. No.:@
Process Pelletizing lines Basis for process rate '
_ Emission | Process
Type of Run| rate, rate, |Emission factor
Source control Pollutant No.| Ib/hr ton/hr kg/Mg lb/ton
Pelletizing Wet fitt. PM 1 48.83 | 569.00 0.043 0.086
line 4 venturi filt. PM 2 43.99 | 570.00 0.039 0.077
grate/kiln scrubber filt. PM 3 45.26 | 568.00 0.040 0.080
natural gas AVERAGE 0.040 0.081
and wood- S02 1 81.90 | 569.00 0.072 0.14
fired S02 2 75.54 | 570.00 0.066 0.13
502 3 79.77 | 568.00 0.070 0.14
AVERAGE 0.069 0.14
cO2 1 | 76698.6 | 569.00 67 135
cO2 2 | 70018.3 | 570.00 61 123
cO2 3 | 78206.5 | 568.00 69 138
AVERAGE 66 132
Pelletizing Wet filt. PM 1 29.36 | 556.00 0.026 0.053
line 5 venturi filt. PM 2 31.89 | 563.00 0.028 0.057
grate/kiln scrubber filt. PM 3 33.81 | 560.00 0.030 0.060
natural gas- AVERAGE 0.028 0.057
fired S02 1 78.27 | 556.00 0.070 0.14
502 2 64.83 | 563.00 0.058 0.12
S02 3 69.07 | 560.00 0.062 0.12
AVERAGE 0.063 0.13
Cc02 1 | 68542.2 | 556.00 62 123
Cc0O2 2 | 69965.8 | 563.00 62 124
cO2 3 | 70177.9 | 560.00 63 125
AVERAGE 62 124








