Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary =
Point and Area Sources. APA42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/ AP-42 Section //_Z'l
_ Reference 37
The file name refers to the reference number, the AP42 chapter and section. The file name Report Sect Z;
i"'ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2. The reference may be R ? - yd
from a previous version of the section and no longer cited. The primary source should always be checked. cletence i

Interpoll Laboratories, Inc. e
4500 Ball Road N.E.
Circle Pines, Minnesota 55014-1819

TEL: (612) 786-6020
FAX: (612) 786-7854

RESULTS OF THE APRIL 28, 1993
STATE AIR EMISSION COMPLIANCE
TESTING ON THE NO. 4 AND 5
PELLETIZERS AT THE US STEEL PLANT IN
MOUNTAIN IRON, MINNESOTA

S——

Submitted to:

U.S. STEEL-MINNTAC
P.0. Box 417
Mountain Iron, Minnesota 55768

Attention:

Nick Brascugli

Reviewed by:

Report Number 3-8678 Daniel J. Despen
June 10, 1993 Manager
KE/kce Stationary Source Testing Department



EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.






mamtna’

R B e mer wed b b wd  had bl wad  ad  d  Ea B Ba B

TABLE OF CONTENTS

ABBREVIATIONS . . . + « & « « ¢ « « &

1

INTRODUCTION . . . + « « o« « & o « o

SUMMARY AND DISCUSSION . .

RESULTS . + « « v &+ o o o & o = s 2 o & s+ = & s

3.1
3.2
3.3

Results of Orsat and Moisture Analyses

Results of Particulate Loading Determinations .

Results of Opacity Observations . . . . . . .

APPENDICES:

- T O mMm MmO O o P

Sampling Equipment Calibration Data
Location of Test Ports

Field Data Sheets

Interpoll Laboratories Analytical Data
MPCA Exhibit C

Process Data

Procedures

Calculation Equations

MPCA Test Plan

15







N IS N B I B B T T .

ACFM

cc (ml)
DSCFM
DSML
DEG-F (°F)
DIA.

FP

. FT/SEC

g
GPM
GR/ACF
GR/DSCF
g/dscm
HP
HRS
IN.
IN.HG.
IN.WC.
LB
LB/DSCF
LB/HR
LB/10°BTU
LB/MMBTU
LTPD
MW
mg/Nm?
ug/Nm?
microns (um)
MIN.

ng
ohm-cm
PM

PPH
PPM
ppmC
ppm,d
ppm,w
ppt

PSi
SQ.FT.
TPD

ug

viv

wiw

<

ABBREVIATIONS

actual cubic feet per minute
cubic centimeter (milliliter)
dry standard cubic foot of dry gas per minute
dry standard milliliter _
degrees Fahrenheit
diameter
finished product for plant
feet per second
gram
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 Thermal 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)

Standard contitions are defined as 68°F (20°C) and 29.92 IN. of mercury pressure.
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1 INTRODUCTION

On April 28, 1993, Interpoll Laboratories personnel conducted
particulate and visible emission compliance tests on the No. 4 and 5
pelletizers (Emission Points Nos. g8.21 and 8.22) at the US Steel Minntac
Plant in Mountain Iron, Minnesota. On-site testing was performed by D.
Brennan, S. Bainville and J. Bergstrom. Coordination between testing
activities and plant operation was provided by Ray Potts of US Steel. The

tests were not witnessed by a member of the MPCA.

The Step II Pelletizers 4 and 5 consist of traveling grates followed
by rotary kilns. The pellets are heated in the kiln where they are
hardened. After leaving the kiln, the pellets are air-cooled and loaded
into railcars for shipment. During the tests the No. 4 Pelletizer was Co-
fired with natural gas and fuel oil and the No. 5 Pelletizer was fired
with natural gas. Particulate emissions from the No. 4 and 5 Pelletizers

are controlled by individual multipie throat venturi type wet scrubbers.

Particulate determinations were performed in accordance with EPA
Methods 1 - 5, CFR Title 40, Part 60, Appendix A (revised July 1, 1992).
Previous data collected at the test sites was used to select 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 glass-lined probe. Wet catch samples were collected in the back
half of the Method 5 sampling train and analyzed as per Minnesota Rules
pPart 7005.0500.

Testing at each test location was conducted from four test ports
oriented at 90 degrees on the respective stacks. The test ports in each
case are located approximately 3 diameters downstream and approximately 4
diameters upstream of the nearest flow disturbance. A 24-point traverse

was used to collect representative particulate samples. Each traverse
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point was sampled 2.5 minutes to give a total sampling time of 60 minutes
per run. Visible emissions determinations were performed by J. Bergstrom,

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

suppbrti'ng information are presented in the appendices.
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2 SUMMARY AND DISCUSSION

The results of the particulate emission compliance tests are
summarized in Tables 1 and 2. As will be noted, the particulate
concentration averaged 0.0092 GR/DSCF for the No. 4 Pelletizer and 0.0097
GR/DSCF for the No. 5 Pelletizer (dry + organic wet catch). Opacity
averaged 11.3% for the No. 4 Pelletizer and 11.4% for the No. 5 Pelleti-

Zer.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. on the basis of these facts and a complete
review of the data and results, it is our opinion that the concentrations
and emission rates reported herein are accurate and closely reflect the

actual values which existed at the time the test was performed.
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3 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition are presented first followed by the
computer printouts of the particulate and opacity results. Preliminary

measurements 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 rates
have been calculated using the product 6f the concentration times flow
method.
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3.1 Results of Orsat and Moisture Determinations
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Test No. 4

No. 4 Pelletizer Stack

Interpoll

Results of Orsat & Moisture Analyses--

Labs Report No. 3-8678

Us Steel
Mountain Iron,

/ Minntac
Minnesota

-—-Methods 3 & 4(%v/v)

N el mi mi

Run 1 Run 2 Run 3
Date of run 04-27-93 04-27-93 04-27-93
Dry basis (orsat)
carbon dioxide............ 2.10 2.10 2.10
OXYUEN. ... e e e v e e e 18.40 18.40 18.50
nitrogen.......veuneneeans 79.50 79.50 79.40
Wet basis (orsat)
carbon dioxide...... . 1.89 1.90 1.90
OXYGEM e e v e et eeete e e 16.55 16.68 16.70
nitrogen........ooi e 71.51 72.07 71.69
water vapor.............. . 10.06 9.35 9.71
Dry molecular weight........ 29.07 29.07 29.08
Wet molecular weight........ 27 .96 28.04 28.00
Specific gravity........... . 0.966 0.968 0.967
Water mass flow...... (LB/HR) 136003 140902 142283
FO 1.190 1.190 1.143

10






I
'|
h
i
|
|
:
i
'|
i
h
’|
i
i
|
|
|
|
I

Interpoll Labs Report No. J-80/¢8
Us Steel / Minntac
Mountain Iron, Minnesota

Test No. 5
No. 5§ Pelletizer Stack

Results of Orsat & Moisture Analyses----- Methods 3 & 4(%v/v)
Run 1 Run 2 Run 3
Date of run 04-28-93 04-28-93 04-28-93

Dry basis (orsat)

carbon dioxide..... ce s 2.10 2.20 2.00
L= 1 = o T P 18.10 18.10 18,30
nitrogen...... e s e .o 79.80 79.70 79.70

Wet basis (orsat)

carbon dioxide......... ... 1.93 2.00 1.83
OXYGEN . v v vttt ararosnnsan 16.60 16.45§ 16.75
nitrogen............ Ceaaa 73.18 72.45 72.94
water vapor........ccv 0. 8.29 9.10 8.49
Dry molecular weight...... .. 29.06 29.08 29.05
Wet molecular weight........ 28.14 28.07 28.11
Specific gravity............ 0.972 0.970 0.971
Water mass fiow......{(LB/HR) 114761 130185 113808
FO 1.333 1.273 1.300
11
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3.2 Results of Particulate Loading Determinations

12






Interpoll Labs Report No. 3-8678
Us Steel /7 Minntac
Mountain Iron, Minnesota

Bl N BN O B B ETET Tl Em .. -‘-'-_i.I

Test No. q
No. 4 Pelletizer Stack

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

Run 1 Run 2 Run 3
ODate of run 04-27-93 04-27-93 04-27-93
Time run start/end.....(HRS) 142071525 154071645 1655/1758
Static pressure...... (IN.WC) -0.80 -0.80 -0.80
Cross sectional area (SQ.FT) 153.94 153.94 153.94
Pitot tube coefficient...... .840 . 840 . 840
Water in sample gas

condenser. ..o ervesans (ML) 0.0 0.0 0.0

impingers......... . (GRAMS) 111.0 74.0 70.0

desiccant.......... (GRAMS) 19.0 7.0 12.0

total.......oovvvvn (GRAMS) 130.0 81.0 82.0
Total particulate material..

e e ...collected(grams) 0.0301 0.0283 0.0172
Gas meter coefficient....... 0.9920 0.9970 0.9970
Barometric pressure.. (IN.HG) 28.12 28.12 28.12
Avg. orif.pres.drop..(IN.WC) 3.12 1.36 1.28
Avg. gas meter temp..(DEF-F) 97.1 89.2 89.5
Volume through gas meter....

at meter conditions...(CF) 61.57 40.97 39.82

standard conditions. (DSCF) 54.83 37.02 35.96
Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .247 .190 .190
Avg.stack gas temp ..(DEG-F) 120 118 120
Volumetric flow rate........

actual......ovvne ... (ACFM) 564667 626665 612350

dry standard.......(DSCFM) 433690 486968 471755
Isokinetic variation.....(%) 97.5%5 99.1 99.4
Particulate concentration...

actual...... es+.0..{(GR/ACF) 0.00650 0.00916 0.00568

dry standard.....(GR/DSCF) 0.00847 0.01179 0.00738
Particle mass rate...(LB/HR) 31.490 49.229 29.845

13
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Interpoll Labs Report No. 3-8678
US Steel / Minntac
Mountain Iron, Minnesota

Test No. 5
No. 5 Pelletizer Stack

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

Run 1 Run 2 Run 3
Date of run 04-28-93 04-28-93 04-28-93
Time run start/end.....(HRS) 1820/1925 1935/2043 2045/2150
Static pressure...... (IN.WC) -0.88 -0.88 -0.88
Cross sectional area (SQ.FT) 153.94 153.94 153.94
Pitot tube coefficient...... . 840 .840 .840
Water in sample gas

condenser.....co0ccu. . (ML) 0.0 0.0 0.0

impingers.......... (GRAMS) 55.0 68.0 60.0

desiccant.,......... {GRAMS) 10.0 - 8.0 9.0

total. ..o vien v (GRAME) 65.0 76.0 69.0
Total particulate material..

C et e collected(grams) 0.0208 0.0210 0.0242
Gas meter coefficient....... 0.9970 0.9970 0.9970
Barometric pressure,.(IN.HG) 28.12 28.12 28.12
Avg. orif.pres.drop..(IN.WC) 1.22 1.26 1.19
Avg. gas meter temp..(DEF-F) 84.0 83.0 77.8
Volume through gas meter....

at meter conditions...(CF) 37.16 39.18 38.03

standard conditions. (DSCF) 33.89 35.80 35.08
Total sampling time....(MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .190 .190 .190
Avg.stack gas temp ..(DEG-F) 114 117 115
Volumetric flow rate........

actual.......... «.+. (ACFM) B71905 594540 580078

dry standard....... (DSCFM) 452410 463696 456712
Isokinetic variation..... (%) 97.7 100.7 100.1
Particulate concentration...

actual......coov.s (GR/ACF) 0.00749 0.00706 0.00838

dry standard.....(GR/DSCF) 0.00947 0.00905 0.01064
Particle mass rate...(LB/HR) 36.723 35.972 41.669

14
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Interpoll Labs Report No. 3-8678
Us Steel
Mt. Iron, Minnesota

Test No. 3
No. 4 Pelletizer

Results of Opacity Observations ---—--===-—--« EPA Method 9
PERCENT OPTICAL RELATIVE
OPACITY DENSITY FREQUENCY (%)

0 0.0000 0.00
5 0.0223 7.92
10 0.0458 58.33
15 0.0706 33.33
20 0.0969 0.42
25 0.1249 0.00
30 0.1549 0.00
35 0.1871 0.00
40 0.2219 0.00
45 0.2596 0.00
50 0.3010 _ 0.00
55 0.3468 0.00
60 0.3979 0.00
65 0.4559% 0.00
70 0.5229 0.00
75 0.6021 0.00
g0 0.6690 0.00
85 0.8239 0.00
90 1.0000 0.00
95 1.3010 0.00
99 2.0000 0.00

Avg Opacll.31 Avg OD 0.0524 Time average

Observer: J. Bergstrom

Cert. Date: 04-01-93

Date of Observation: 04-28-93
Time of Observation: 1425-1525
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Interpoll Labs Report No. 3-8678
Us Steel -
Mt. Iron, Minnesota

Test No. 4
No. 5 Pelletizer

Results of Opacity Observations -----——-w=~-- EPA Method 9
PERCENT OPTICAL RELATIVE
OPACITY DENSITY ~ FREQUENCY (%)

0 0.0000 0.00
5 0.0223 0.00
10 0.0458 71.67
15 0.0706 28.33
20 0.0969 0.00
25 0.1249 0.00
30 0.1549 0.00
35 0.1871 0.00
40 0.2219 0.00
a5 0.2596 0.00
50 0.3010 0.00
55 0.3468 0.00
60 0.3979 0.00
65 0.4559 0.00
70 0.85229 0.00
75 0.6021 0.00
80 0.6690 0.00
85 0.8239 0.00
90 1.0000 0.00
95 1.3010 0.00
99 2.0000 .00

Avg Opacill.d2 Avg OD 0.0528 Time average

Observer: J. Bergstrom

Cert. Date: 04-01-93

Date of Observation: 04-28-93
Time of Observation: 1820-1920
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Vm(std)

Vw(std)

vPtdd

1]

it

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 temperature of stack gas, 9F
Absolute averége dry gas meter temperature, OR
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 ©OF)
Total sampling time, min.

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

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

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

Volume of water vapor in the gas samp]e corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at Tgp, IN. HG.



Vapor pressure at Tubs 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



METHOOD 3

%EA

M

ws

CALCULATION EQUATIONS

100(?’-02 - ).5% C0)

T Uz, - %0, + 0.52 C0

= 0.44(%C0,) + 0.32 (%0,) + 0.28 (%N, + %C0)

Mg (I - Bws) + 0.18 B

vw(std)
vw(std) * Vm(std)

H-5 .



CALCULATION EQUATIONS

METHOD 5
P + AH/13.6
bar -
v = 17.65 V_vy (
m(std) m Tm(avg)
Varsta) = 0-0472 Vg
8 - Vu(std)
WS Vu(std) ¥ Vm(sta)
T v
1 . 0.0984 (pl2ve) mistd
PV, A, O (1 - E,)
15.43 M
C = V_—-—E
s m(std)
272
. .. 3 M P
2 s(avg) Vw(std) Vm(std)’
_ -3
(f); = 8.5714 x 1077 C Q4
13228 x 107 M, A
(h), = 0 A .
P n
L gy ),
P 2

H=-6



PR

II SYMBOLS
l A = Cross sectional area of stack, SQ. FT.
I Ap = Cross sectional area of nozzle, SQ. FT.
l Bws = Water vapor in gas strearﬁ, proportion by volume
I Cp = Pitot tube coefficient, dimensioﬁTess
Ca = Concentration of particulate matter in stack gas,
l wet basis, GR/ACF '
I Cs = Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF
l EA = Excess air, percent by volume
‘,l Y = Dry test meter correction factor, dimensionless
n

Gq = Specific gravity (relative to air), dimensionless

1 = Isokinetic variation, percent by volume

Md = Molecular weight of stack gas, dry basis, 9/¢ -.mole.
mg = Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

3

Molecular weight of stack gas, wet basis, g/g, mole.

=
o
It

Total amount of particulate matter collected, g

Atmospheric pressure, IN. HG. (uncompensated)

O
o
4]
i}

1

Pg = Stack static gas pressure, IN. WC.

EE T EE s Ts Es e e e
0



RH

Tdb

Tm(avg)

Ts(avg)

Tetd

Vie

Vm(std)

Vw(std)

vPtdd

1

-

Absolute pressure of stack gas, IN.HG.

Standard absolute pressure, 29.92 IN. HG.

Ac-ual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate

conditions, DSCFM

Relative
Dry bulb
Wet bulb
Absolute
Absolute

tandard

humidity, %

temperature of stack”gas, of
+temperature of stack gas, OF

average dry gas meter temperature, OR
average stack temperature, OF

absoclute temperature, 528 OF {68 OF)

Total sampling time, min.

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

vVolume 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

Vapor pressure at Tg4p, IN. HG.

- H-8"

corrected to standard



AP

Vapor pressure at Typ. IN. HG

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

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

Actual gas density, LB/ACF






APPENDIX I
MPCA TEST PLAN
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Ninnesota Pollution Control Agency 12 1983
Division of Air Quality
Stack Testing Protocol INTERPOLL LABORATORIES

Data: 3/9/93 Test Date: 3/30/93-4/1/93

The folloving is & sumnary of the testing requirements for the U.S. Steel
facility in Mountain Iren, Ninnesota.

I. Test Nathods

A. XFA Nethod 1 for the location of sanpling ports and points. Location of the
saapling ports must be approved before the test.

Check for ecyclonic flov must be done vhenever there is a cyclonie type of
device diuctli upatzear of the sampling loeation. Correction of eyelonic
flov by straightening vanes must also be verified by checking the cyclonie

flov before the test.

17 the location doas not meet the minimm :iqui’tenents in Method 1, the
testing firm must conduct the flov pattern evaluation and teating according
to the mlternative procedures in part 2.5 of EPA Method 1 (Three-dinensional

directional probe).

B, BPA Method 2 for velocity and volumetric flov rate, Three deterninationa: one
wmecsurement copcurrently vith each test run for pollutent.

C. RPA Method 4 for the deteraination of moisture in the flue gases. Three
deterninetions: ons messurement concurzently vith each test for pollutant.

D. EPA Method 5 for the detereination of total particulate matter (TSP). Three
one hour determinationt are required for each enission point and condensible
compounds vill ba analyzed as per Minn. Rules 7005.0500. The rasults will
ba reported as (1) dry catch only and (i1) dry eatch plus vat eatch for all
enission points. The sampling time for each run wuat be at lsast 60 minutes
and the saxpling rate must be at least 0.9 DSCM/Er (0.53 DSCF/min).

E. EPA Method 201 or 201A for the determination of particulate matter of less
than 10 microns diameter (PH10) Thzee determinations of st least one hour

 are required for each emission point.

F. BPA Method 202 for the determination of condenaible particulate matter,
to be performed in conjunction with Method 201 or 201A.

G. EPA Method 9 fox the determination of epacity, as amended in Minn. Rules
part 7005.1860. One hour of opacity readings is required, to be performed
concurrently vith one test run for total particulate matter.

Wotet The final version of the test plan and protocol shell be included in
the test report.

I-1



TBST PLAN FOR USS Ninntac

1. GENERAL INFORMATION
A. Peruittee: USS
B, AQD Fila No.1 26A |
‘Nick Brascugli

c. Permittes contact patson and telephone numbers
218-749-7485
Permittes’s mailing addrass: P.0. Box 417, Mountain Iren, MN 5576

0’Nelld
ts i3 included,

D. NPCA permitting engineer’ Patrick

g, Dravings shoving jocation of sampling por
7. Tasting schedules and tasting £5rm: March 30 - April 1, Interpoil Labs

| Kathy Eickstedt
II. PROCESS UNIT INFORMATION ' |
A. STEP IEII Course Crusher Scrubbers, Enission Point No. 4.3

Pollutentt Total Suspended Particulate matter, PH-10 and Opacity

Steady State Procassi Yas

Applicshble regulations: 40 CFR 52.21
Minn, Rules Part 7005.0480 Subp.1.B.

gpecisl Condition 2.2 of Air Emission Permit
Mo, 26A-92-I/0-2 : :

Tast Methods: EPA Methods 1,2,4,5,9 '
201 and 302 or 201A and 202 ' ‘
As epecified in 40 CFR Part 60 Appendix A
Raason. for testings Initial complimnce

3. STEP ILIT Course Crusher Berubbers, Emission Point No. 4.4

Pollutants Total Suspended Particulate matter, PM-10 and Opacity

Steady State Procasst Yor

Applicable regulstions: &0 CFR 52.21 - .
. Hinn. Rules ?ll.'t7005.“80 subp.l.'.

Special Condition 9.2 of Air Emizsion Peralit
No. 26A-92-1/0-2 _

Test Nethods: EFA Methode 1,2,4,5,9 _
201 and 202 or 201A and 202 .
As specified in 40 CFR Part 60 Appendixz A

Beason for testing: Initial compliance

1.2
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c., STEP ILI Course Crusher Scrubbers, frission Point No. 4.7

pollutant: Total guspended Particulate matter, PH-10 and Opacity

,Steady State Processi Yeas

Applicable regulations: 40 CFR 82.21
Minn. Rules Part 7005,0480 Subp.1.B.
gpaciel Condition 2.2 of Air Enission Perait
No. 26A-92-1/0-2

Test Methods: EPA Methods 1,2,4,5,9
201 end 202 or 201A and 202
As specified in 40 CFR Past 60 Appendix A

Reason for testing: Initisl complimnce

mrE‘l'Pdhtlnr 4 Scrubbers, Enission Point ¥o. 8.21
Pollutants Total Suspended Particulate matter, PN-10 and Opacity

Steady State Procass: R (V)

Applicable regulations: 40 C7R 52.21
Nian. Rules Part 7005.0480 Subp.1.B.
$pecial Condition 2.2 of Air RBaission Permit
No. 26A-92-1/0-2

Test Nethods: RPA Methods 1,2,3,4,3,%
201 snd 202 or 201A and 202
As specified in 40 CFR Fart 60 Appendix A

Resson for testing: Initial coapliance

B. rm%!-nuoum % gerubbers, Ezission Point Ko. 8.22

Pollutant: Total suspended Particulate matte:r, PN-10 and Opacity

Steady Btate Process: Yas

Applicable regulations: &0 CFR 52.21
Minn. Rules Part 7005.0480 Subp.1.B.

Special Condition 2.2 of Air Epission Permit
We. 26A-92-1/0~-2

Test Methods: EPA Methods 1,2,3,4,3,9
201 and 202 or 201A and 202
As specified in 40 CFR Part 60 Appendix A °

Resson for testings Initial complisnce

IIXI. BNISSION POINT INPORMATION.

A. BEsigsion Yoints Ko. 4.3,4.4,and 4,7 capture and exhaust enission from the

ecoursa crushers

I-3



3. Baission Points No. 8.21 and 8.22 control emissions from tvo pelletizers

IV, TEST PLAN
A. Operating conditions during tests

1. All pollution contrel equipment must be operated as is done during norsxl
opscations. This includes pressure drop across the perubbers and vater

flov rate. _
2. Palletimers & and 5 shall be operted vithin 10X of their design eapacity.

3. Operating Data to Be Racorded durm. the Test

Operating conditions of each process/source tested and its associated
pollutioen control equipnent must be docunented in the test report. No test
report vill be accepted vithout complete documentation of process conditions

during tha tast. nocu_nnution of operating conditions includes:

1. Rev msterial input and product output : - _
a. Rumber of coatse crushers that are and are mot used during the test

b. The amount of materisl erushed or the long tons of pellets produced
o each of the pelletising lines that are supplied by these crushers

for sach teat run.

e, Por Buission Points No.s 8.21 and 8.22 the type of fuel used and the
amount of fuel used during each test run shall be recorded.

smount of pellets shall also be recorded during each run.
2. Pollution control aguipment

¥at Scrubbers - Pressure. drop and scrubber vater flov zate.

3. Description and date of 1ast saintesance work done before the test.

as measured throughout the entire

provide properly labelled copies of
de data taken at 15

4, BRecord keoping of operztional perazetels
test. JYor continuous recorders, please
strip ebarts. Por records of discrete date, please provi

ainute intervals.

S, Calculations

6. Certification of the data by & respousible party. .

7. Brief axplanation of hov the psraneters are messured. Indicate if it is a
routine measutesent, or & special procedure folloved for purposes of the

test only.

Bnclosed is a copy of "Bxhibit c*, vhich describes the general requirements
for performance testing. Please raviev it, to make sure that all the
requirexments are docunented in your test report. ‘Some of these general
requirenents have slready been specifically addressed in this letter as they

spply to your particular ease.

1-4
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INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System

Quality Control Check Data Sheet

Job A S $Pv2¢ Sutes N 7HE Date %M‘ng
Operator V?("Abigégkékiéé{ Module No. =

Instructions: Operate the control module at a flow rate equal
to “H@ for 10 minutes before attaching the um-
bilical. Record the following data:

Bar pr‘ess*‘?g' /7 in. Hg. 1 = L FPSD _ ~ne /s 77 in. w.C.

Meter Temp. (°F)

Time Volume
{min) {CF) Inlet Outlet
s | I
2.5 |gr7sw | &< S

5.0 (#1755 | 57 37w
1.8 |F=/ 23 | fe =73

-

R AR 573

Avg(tm)=sy, » °F

Calculate Ycn as follows:

0.5
1.786 |_(tm + 460)
T Va Py

1]

YCﬂ

‘SZ 0.5
ch = 1-735 ( , + 4§0 )
( ) ( ) (25,77 ) s, 2 727§

10237

Yﬂl‘l

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

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1
8-432

A-1 Page 11



INTERPOLL LABORATORIES
EPA Method 5 Gas Metering System
Quality Control Check Data Sheet

Job __ S SFFeA,/ﬂ?/VTﬂC . pate L2793
Operator _SCOTT BA!F’W_@:./? : | Module No. _(J

Instructions: Operate the control module at a flow rate equal
' to ~H@ for 10 minutes before attaching the um-

bilical. Record the following data:.

Bar press =X:/7 ‘in. Hg. p = XK 70 ~H@ 48/ in. W.C.

Meter Temp. (°F)

T1ime Volume .
{min) (CF) Inlet Qutlet
N (v ) |

2.5 | 75255 | $9 78
5.0 | 754/ SA S3 Y9
7.5 |756.42 | ¢y | 350

10 |758.3 $G sO
| _ v"‘.=7.'77 Avg(tm)= 5/-Z)f‘oF '

Calculate Yon as follows:

0.5
Yen = _1.786 | (tm + 460)
T V- Pb
. R 0.5
Yen = 1.786 (S/-2%5) + 460
(99700777 ) | (F8/7)
Yen = ,q?ﬂ

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

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1
8-432
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Interpoll Laboratories, Inc..
(612) 786~6020

' Nozzle Calibration
 Data Sheet

Date of Calibration: 4-27-93 ' Nozzle Number 7-3

Technician: Scott Bainville

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

(inches)
1 - 190
2 .19Q
3 .188
AverageQ‘ ' .190
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Interpoll Laboratories, Inc.
(612) 786-6020

Nozzle Calibration
-Data Sheet

Date of Calibration: 4-27-93 | Nozzle : PM10-2
Technician: Ed Trowbridge

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
{inches)
1 .146
2 .146
3 .145
Average: .146




Interpoll Laboratories, Inc.

Temperature Measurement Device : I
Calibration Sheet :

Unit under test: l
vendor Beckman Tondetrie!
Model __MD No T Serial Number _J07/ 3208 CmT-/qu
Range o - 2008 %  Thermocouple Type . K

pate of Calibration A-86-95 Technician

Method of Calibration: ‘
g Corparison against ASTH mercury in glass thermometer using a thermostatted and insulated aluminun block designed

to provide uniform temperature. The temperature is adjusted by adjusting the voltage on the block heater
cartridge,

ﬁ Omega Model CL-300 Tyoe K Thermocouple Simulator which orovides 22 precise temperature eouivalent sillivalt
signals. The CL-300 15 cold junction compensated. Calibration accuracy is 2 0,1% of span (2100 %) 41 degree
(for negative temperatures add & 2 degrees. The CL-300 sinulates exactly the millivoltage of 2 Type K
thermacouple at the indicated temoerature. :

ﬁ unit in tolerance
J

Unit was not in tolerance; recalibrated - See new calibration sheet.
S-433

Desired Temperature of Response of Deviation I
Temp (°F) Standard or Unit Under Test '
Nominal simulated Temp (°F) (°F) At (F) (%)
: i
0 = _—ob4y Y 227
100 —_ 200 g2 _2._ .43
200 A0 95 5 226
300 200 22 £a .29
400 SOoa 39/ 9 i~y
500 __x0o0 Ty, g g,
600 600 £5 3. 7 b I
700 200 L9y A /S 2
800 8O0 294 7 o8
900 o0 2/ Vi (L27
1000 L0200 2206 & LA/ I
1100 YR 21) = 2220 /O ,@‘-[
1200 LA OO0 rwr 28 YA
1300 /300 26 : L) 174
1400 /20 J92] 2/ /.73 l
1500 /500 /2.5 /9 Ve s AV
1600 J6 OO0 &2 0 _A0 vl
1700 ] 2000 1226 24 7Y I
1800 gﬁm /B8 /Y 4‘-& X
1900 /700 Vi-d~vi 2 \
2000 - —_— — -
2100 - e —— — l
Averages: )0 oS 0.7
OF = off scale response by unit under test (°F) I
% dev = 100 At / (460 + t) -

A-10




—

EE N = e ‘—-'--“-

Interpoll Laboratories, Inc.

Temperature Measurement Device
Calibration Sheet

unit under test:

H2S

vendor &/K@M
Mode1 LD 7 Serial Number G252 /T2
Range 2 = /P90 °F  Thermocouple Type A
pate of Calibration _<— S —5% Technician __&7 S/ 80 bgo
Method of Calibration:
] Conparison aqainst ASTK mercury in glass thersometer using 3 thernostatted and insulated aluminum block designet
to provide unifora temperature. The temperature is adjusted by adjusting the voltage on the block heater

cartridge.

BL Onega Model CL-300 Type K Thersocoule Sisulator which provides 22 precise teaperature eauivalent nillivolt
signals. The CL-300 15 cold junction coepensated. Calibration accuracy is & 0.1% of span (21000F) + 1 degree
(for negative temperatures add & 2 degrees. The CL-300 siaulates exactly the millivoltage of a Type K
theraocouple at the 1ndicated temnerature.

Desired Temperature of Response of Deviation
Temp (°F) Standarc or Unit Under Test
Nominal Simulated Temp (°F) F) At (F) (%)
0 24 / +~ / J R
100 Py ?f — , 3
200 2 eete? = / > 7 e
300 2 22 29g -/ /3
400 Lt TPL - & , Yo
500 s jﬁ%é— =~ N
600 o Wd 4 5 -2 W
700 e A Zé -/ -2
800 & L&/ ~ & . T2
900 @: A iy o/
1000 /e /& 72 7 == . Cad
1100 PR L2 = VA~ LT &
1200 A2 O S22/ 2/ 2 ;é
1300 /32l TN = S o<
1400 D Y2 4 =2 & ) 3
1500 /el /5 w2y 2 Z , A2
1600 _LBeIL Al RS =5 2
1700 L Fed? -3 w2 J/ 77
1800 e /<) 17 £
1900 A /¥ 1= =y L5/
2000 ) . ———
2100 -
Averages: //. 75" . bbb
OF off scale response by unit under test (°F)

% dev 100 At / (460 + t)

% unit in tolerance
Unit was not in tolerance; recalibrated - See new calibration sheet.

$-433

-




(612)786-6020

S-Type Pitot Tube Inspection Sheet
" pitodbe Mo, R3—C

Pitot tube dimensions: -

1. External tubing diameter (D,) . , S/ M.

2. Base to Side A opening plane (P,) Yo I,

3. Base to Side B opening plane (Pp) ‘ , A/ IR
Alignment:

s. dz ‘lw / ‘ ' . - ’

6. Bl <|s° / -.'.

7. B,< 50 7

8. z_ <.125- /’ &'2"—'
9. W <.0625° __ . J 22— -

Distance from Pitot-to Probe Components:

10. Pitot to 0.500 IN. nozzle __ , 722 1N,
11. Pitot to probe sheath | <, 220 N
" 12. Pitot to thermocouple (pa_u'l'le'l to probe) | S.02 M.

13. Pitot to thermocouple (ﬁerperidicu‘_l_ar to prode) » 24 21N
;27 Meets all EPA design criteria thus G, = 0.84  °
Y 4

Does not meet EPA design criteria — thus calibrate in wind tunnel
»

Date of Inspection: | Inspected by:
S 8T | M{

CFR Title 40 Part €60 Appendix A Method 2

. K

“
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1.
z.
3.

4.
S.

6.
7.

10.
11.
12.

13.

(612)786-6020

S-Type -Pitot Tube Inspectica Sheet
" .pitobe Wo. 2 5%

o

Pitot tube dimensions: -

External tubing diameter (D,) : , T/6__ .
Base to Side A opening plane (P,) ' . SO M.
Base to Side B opening plane (Py) , Sb0 I
A‘[iﬂent:

a, <100 4 : .

a, <100 7 .

Bl <*59 - -

B, < 5° / )

2. <.125" , O 2~ _

W <.0625" Y -

Distance from Pitot-to Probe Components:

Pitot to 0.500 IN. nozzle . SSZTN.
Pitot to probe sheath _S.22 1N,
pitot to thermocouple (pa_nu'l'lel to probe) 5.0 1M,

Pitot to thermocouple (perpendicular to probe) . VS OIN.

[T Meets all EPA design criteria thus G, = 0.84

/7 Does not meet EPA design criteria - thus calibrate in wind tunnel

C.-‘-

pDate’ of Inspection: Inspected by:

T . M

CFR Title 40 Part 60 Appendix A Method 2



INTERPOLL LABORATOQRIES _ ;
(612)786-6020 f—-/-'"' )’

- Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date ;7"-/?'_573 .A

Technician ) Z_M

Mercury Column Barometer No. 4 A!/If = /
Aneroid Barometer No. L LPP2Rop L

Temperature _
ctual Mercury | Ambient | Correction |Adjsted Mercury |Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa-Ppm)

27 0 VeF | vs ~Z gos | 22 26 | o205t

Has this barometer shown any consistent pfob'lems with calibratfon? Yes/No. If
yes, explain. . o)

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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(612)786-6020

Stack Sampling Department - QA
Aneroid Barometer Calibration Sheet

Date & -~ /;"'?3 s}

—
Mercury Column Barometer No. LAL Z [

Aneroid Barometer No.

_ Temperature
Actual Mercury | Ambient | Correction |Adjsted Mercury Initial Aneriod|Difference
Barometer Read | Temp. Factor Barometer Read |Barometer Read |(Ppa-Ppm)

27 )30 | F)| /1S5 | R 0SS | 2% /50 |7 1235

Has this barometer shown any consistent problems with calibration? Yes/No. If
yes, explain. 7L

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






“hmT tmT m =

APPENDIX B

[N

-

LOCATION OF TEST PORTS

] -'-”-"i-i-i-l-—l-—ln”i-”i-”i-’i-‘







I IE BN BN B B BN BN B BN B BE BN Ny B B BN B B e







aE an im = e hx B e e s B B B B B s @m e =

uss

u s Minnesota Ore Operations
s P. O. Box 417
Mt. Iron, MN 55768

To: Interpoll Laboratories, Inc.
4500 Ball Road NE
Circle Pines, MN 55014-1819

Attention: Kathy Eickstadt
Date: May 14, 1993

From: Raymond Potts

Subject: Interpoll Stack Tests
Minntac Agglomerator April 1993

Enclosed is data relating to Interpoll's stack tests on
April 27 and 28 at the Minntac Agglomerator (Pelletizer). A
summary of the data is enclosed along with copies of logs and
process overviews upon which the summary is based. If you have
any questions or require more data, feel free to call me at

218-749-7598.
foranid? F

Raymond Potts
Agglomerator Metallurgist

pc: Jane Kingston, USS

REGENVED

RATORIES

o

INTERPOLL LAB

A division of USX Corporation




fodraug sweuagy,] o Addof,[ - uaxye) MQ_QEUW ou — U@Hﬂs_nw.mitt
ajeiuaduod suo] Buoj Aip 0] xn) o suol Buo| AIp Jo OB«
Bunjiom 10U J3jaws — peojellST,

@6sss |600 |0BL |9l 0 0 g2vz |v'16 |vIGL |oSiz-Sv02| S | € |es—idv—gz| S
8'6sas  |6200 |991 |2V 0 0 lzove |scs |vosL |evoz-Se6L| S | 2 |e6—idv-82| S
86sss |6200 |€91 |88 0 0 692z |ov. |1t l|szel—ozel| S | 1 |ee—idv—se s
86ssx 600 |L91 |S6¥ 09Zx |0 v 00l |v00L |00 |8SZ1-SS9b| ¥ | € |e6-idv-8g| v
8'6xss  |6/00 |89l |S6¥ 09Z» |0 166 |1'S6 |00 Gvo1-0vSL| v | ¢ |e6—idv-82| ¥
@6sxx 6200 |02L [S0S [09Zs |O 1’28 |18 |00 sesl—ozvl | ¥ | | |e6—idv-82| ¥
86sss |2200 |OGI €62 0 2z |09zl |92c |ves |evsi-Sivi| € | € |e6-1dv—z2| @
8'6sss ||2200 |1'SL |682 0 zz |16zt |zt |66 |svEl-olgt| € | € |e6—idv-12| @ N
@6sas  |2200 |9S1 |262 0 ze |ever |eee |o16 |9eri—oooi| € | 1 |es—idv—zz| @
8'6sss ||L100 |O'SL €62 0 2z |09zt |9z |ve6 |svsi-oOgvi| € | € [es—idv—-l2| |
8'6vxx 2200 |1'GL 682 0 2z liveer |zee les6 |seer-soet| € | 2 |e6—idv-zz| |
86exs 2200 |1SL |62 0 22 |e2el |lec |e68 |ooLl-Ses0| € | | |e6—idv—s2| |
OZH % | =sOned| uocy/sq [erey pead| inoy [ inoy [e1ol |sisuing| Jeuing au ) # aull| uny ateq T«mw
fleg wy | xnjd | 7usg |Ifeg usalpj §EH | Suol slein | umy | 82I1n0g
seley 110 |en4 |poom || Iu/4OWS seb femnieN
1812 M sajey Splios ssjey |ond

€661 [udy — bunsa] [jodialu]
fewwng ejeq buneiadQ Jotesowo|66y oejuuiy



F-3

!
L .
. -
Feorrt LT BIANIGYNL NIV
[ 3
HAOH o2 ¥nonH
L4 YR FVIVOLKT R44T-U4V-8Z NDTLJKNRNGD SYB JVINNIK 8§
0°*8EL 3IsWMd L
L
_ o FAL: T Lrog hal's 43 3NIgENnL
e 0'SsT Z 160Z- 6'6¥LT- T°'0 . 6'IRBL~ BTYITIX- 09°'0 0+0 7°va0% 1°0¥s L0l
0'0 §3Iv10
S DRI ¢ 1 4874 00 21in
I A L9658 0*0 040 _ 0'0 00 a*n 6*'0 L4966 v ar &'Sy v'RET £ INI
00 0'0 00 00 0'0 00 00 o'0 00 o 8'99 a0 ? IKRII
- I A L TLER 0'0 0'0 0'n n*n 00 6'0 LTS 402 ISk £ 102 S NI
4'S8 91084 S40LP- 10 &118BL- ALOTIT- 00 0*0 LATIIE 8L 4L 1% T*eSt ¥ INIT
&'2L FAL¥L 0'0 0'0 0+0 0'0 00 0'0 2'sL9 8'al 9'cY TeérT £ 3IRIY
-
)
N FLl 1/018H 1/N18H  SHOL L/0LGH  SHOTIVD L/7018W O L/niaWw  853ud  JdHIAL 4948
SV dHd IvioL asomn anns 110 30 wna waa v ove 8Y0 8ve
L
LT AVIRIST) 264T-4dY-02  UNOH  NOIAJKABHOD 13nd
- 9LBL S 9tL SANIGYNL HIVH
i " _ ynOH b2 YNAH
L ]
) ZV'OVIVOIST Z40T-HdV-AT HOILJWAGHOD OUB JVLINNIW 88N
- . 0*ké? 3I8Nd 1L
’ h £404 R o v ia9 aN1aynl
L _J
z*0st S*E99 0'0 90 00 00 00 00 n*L99 T* 469 1vi0L
- . 00 81TVL
o'ct PRl 00 1nLn
oL T 94048 0'0 040 0'Q a0 o' 00 9045 veat 8'Sy T1*E€ET £ ANIT
- 10 040 00 00 o'o 0'0 o0 040 00 00 099 0'0 % 3NID
0°0 CART FY 0'o 0’0 00 00 a'o 0o 9'¥9457  0°'8Z L A% 17 $'9T1L S INI1
0'18 8'128 0*0 00 o0 00 0'0 o0 £IE8 £ET S'IY 2851 ¥ 3INIT
- 8zt v'iB9 0*0 00 0°0 6’0 0'a 00 v 09 8at S'EV ¥ OST £ 3NIT
4248 1/NLdH L/NIEH  BHODL L/N4EK  BHOTWVO L/RLEN  BHOL L/N1aR  863dd JW3IL A2WS
- §va dHd WL0L a0on goon 10 o wea el sv9 svo By sva
} m mwkn PN BTN TY] . L IT] L. L T T AT ] Lcll...
H N BN N BN N by b Ny Wy N N ) SR B =B EE e



. 8169 6°9051- £'46k 53 @ aNSL~ R PS4SRV 0'0 0°0 9° SR v'EZ aoLv £ HsK v AN :
Fev9Z 6°€L9 0°0 40 0°0 0°0 0°0 0°0 6 TL9 ar43 LUK g+cars £ 3N1T _
i
p 49K8 1/0L8H 170184  SHOL L/niad SOV L/NIAH  BHOL /0100 8534 dWIL 4aM8 = :
SV aHd wi0L 00 acon 110 Ito woa w03 © Gy - S5ve gvo gve _

ZHTRITRIVE CAST-H4V-G% LJIHS NHOIL4HNENDOD 13N4

0's¥9 3804 L

’ : m
_ 9*94  9'%E  £'0gy  3NIQuAL :

‘e 3:568 £e42€Z-  0°IZAT 10 Z'VII8- 0'4R4TT- 0*0 0*0 1896 5°899 1oL :

0°0 $11v13 :

o ) 0'tT  &°RL 0°0 mn
£09L z 588 040 00 0°0 040 00 a‘o z°46S  ve8T  £°9%  S'9EZ ¢ NIt A
00 0°0 00 0'0 e'0 . - 00 0°0 0'0 0'0 00 Tl 00 ? N1 :

. 00 £eg92Z 0°1Z8T  T°0 00 040 0°0 0°0 8°592Z &'0z  Z'Ev  8°'86T S NI :
£°58  Tewite-  0°'0 0°0 Zovita- 0°4BATZ- 00 0°0 0°NT1A- 0°0 geze £SO ¥ aN11 .
vese zeLe9 90 00 0°0 6°0 0+0 00 ZesL9 84T E'wv  £eevT £ INLT

o ‘ v
498 1/nLaw L/016H  SNDL L/0LEH  BHOTVD L/0LaH  BHOL L/00GN  BSTUG  JHAL  4ONS f
5Y0 GHd wioL gonA  doo 10 J10 o3 V83 8v0 8Y9 gve 8v0

P . . :

S _ e N £6°ZS€ZRIVT) 2463-44U-AZ ¥NOH  NOILJHASNOD 7304
‘e _ 89'TIVE  OP'IRIT  £4°004€ oAY/L101 -
. S - 00'2L1-  99°9SET £ INI1
B ) _ 08'vs9  OE'8STT v 3INIT <
‘e . - @FTIKE  0F°VSZT  6L°SBIT £ WIT- o
T S - 4IWG BVE  4JM3 BVB JIM TLS -
‘e - INIGUNL FHANE Hd  BVO )
00%0 00'VGYSE T4°ISVV 000 00°0 9AY/10L
o 00°0 : 00°0 00°0 vo° L8 20 Bv 00'0 00°0 2 LIND
68°18 00°0 00+0 00°V&VSE T6'ISVY  ¥6'IE . 00°0 000 T LIND
“ dW3L  F1Td-NLS aNDD  17I4 W L1114 1% BUH 401 L7114 IV BROL FIU RIVIO3M 54N
JQIBLN0 0L SNOL WOSd NOL 4704 HOL HSL L1I4 HUG 7IWE  BUH Y40 HOD *@°9 HOY4 NOL  HIVIO3¥
. 00°0 00°'0 B8a°If vieov 1Tece 26468 verIn  -4E°6T eavsioL
00°0 86°L 69 ov*z 864 vz S LIND
000 86*¢ 000 PHLE: 84°L 86°¢ 86°L v LIND
‘€ 00°0 86°¢ 677 ez 8672 88 96°¢ £ 1IN
e 000~ 00°0 00°0 £6°2 8s°% ey &L z 411NN
) _ o _ ~ 00'0 00°0 2674 vy 84T 86*L gL T LINN
_
¢« ‘ £-Z049-Z G-ZOLI-Z K-FOLE~S S-UOLT-v SN ¥JD  BUN HAD BN ¥dD  SAH ¥d0 €.
Sak L1 U L1115 B4 1114 DU U000 HOBU-GNT  HANO-PNT  HOYT-EN 3Lv¥0 _

“ 0009496 . - $9°Z166  ZS'VLNL  IACAOZ  BE'T909 savstor &

00°9ZL9T  63°9 58° /1 00's £vey L9701 G3°St OV'VE9R  08'ZI91  $7°SRT  EPTEVEE § INIT

« 00° 46208 £0°ST 1t 00°7T 0L LY 811 Zeo et 05'946E  00°LL4R  S4°EBE  SE°TYOE v INIT

00°6L66Z OT*LT z9° 18 Gz* 0t FYRT L oz 43 9('THUT  TO'SAZET  TI'ORZ  LW*4SLS £ NI -
§47 L0L NOI/887 SHOL 0¥ VROL GUd ENOL B¥d TNOL O¥d  THOL G¥d SKOL LOL  SHal L6L Hd)1 SNO1 s

4 LINOLKIE 834 LNJ8 334 iNJIE 334 1H3Q Y34 IN3d 834 N3 A4 ANIT  Hid TWE  TWE HY9 130004d ayd L0l




B B Bu B Bu B Be Be Ba B

INTERPOLL LABORATORIES -_EPA METHOD 2 FIELD DATA SHEET

Job US STeec [t/ T4 . _
Source VMO Peccerreee STRe Cross;gschon E1S¥:510n
Test _¢/ Run _@O vate Z27-¢2 A
stack dimen. 765 IN.
Dry bulb ﬁ oF Wet bulb ____ °F D B
Manometer: zﬂ(Reg. 0 exp. O Elec. ' 5 C
Barometric pressureé&,/7 in Hg * -
Static pressure ‘"‘Og/ in WC N ‘ﬁ""r
operators (¢ /2 T3 _
Pitot No&3- ¥ Co__ . Y0 of Test Site
Traverse Fraction Distance Distance Velocity |Temperature
Point .o from Stack |from End ofjPressure of gas
No. Diameter wall (in) Port (in) (in WC) (°F)
#|Port 'Ieﬂgthe /LinL“T'ime start: hrs "
/ 3 $3 2/.83 I
z w26 2%9.20 |
3 /9.8Z _|37.92 “
Y (77 | 2% 7.2
| S | 2w Y2.60 _ |£O.20 u
Ll ¢ 7‘ 356 5.8 177.8¢
“% ( |
2 | |
3 |
y | |
5 || |
¢ ‘d | |
’c ( | |
2 ’L || “
: ll
o
; %
I ¢ |
!I_D (| ||
z I
: u ||
: | !!
3
G
| ] 1
“ Temp. meas. device & S/N:D(Tp/-;:ql_ 7/ POT A9 “ Time end: hrs |

— o o amn om e am am o

-~ . L e e oA ey

P m v ek oo ad m o o

[~ N - P I ]

P aen ] ot pum s ¥~



INTERPOLL LARDRATORIES EPA METHOD S/17 SAMPLE LOG SHEET

Job VS Sreec A’Nﬂf’#c Date ?-77- g3 Test ﬁ run 2 ‘

Source Ard &7 Tl g7y STACK No. of traverse poipts

Method /-5~ Filter holder: (F A5 Filter type: A’;MS) f‘:E
- — 7

Sample Train Leak Check:

Pretest: ( Q.02 cém at 15 in., Hg. (vac)
Fostest: ~ O~ cfm at A& in. Hg. (vac)

Particulate Catch Data:

No.s of fi l-ters used: Recovery solvent(s)

S'/O‘L ' . O acetone

0 other (s)

No. of probe wash bottles:
Sample recovered by:

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 §95 L/?‘? ///

Impinger No. 2

Impinger No. 3

Condenser

Desitecant _ /_3/ é //37 7 /?

(70 |

Integr‘ated Gas Sampling Data: . /

"Rag Pump No. 2 223 Eox No. 2;2 No.

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

Fretest leak check: _( 2( 2 cc/min at /! in. I-Ig.‘
Time start: /972 rs Time end: _J§ dS  trs)
Sampling rate: QZ cc/min Operator: SC,/?

S/N of O= Analyzer used to monitor train outlet: _7

ﬂ Total

CF-023

"S-0046RR
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INTERFOLL LABORATORIES EFPA METHOD S5/17 SAMPLE LOG SHEET

soo _ BISSTC frpn T Date -Z-PS_ Test 7 Run
source 1. LPocceZ et STACeC No. of traverse points =27
Method /— ¢ Filter holder: g sy Filter type: CL L ASS ol e

Sample Train Leak Check:
Pretest: ( 0.02Z cfm at' 15 _in. Hg. (vac)
. Fostest: ~ ZJ.w cfm at _~7) in. Hg. (vac)

Particulate Catch Data:

No.s of filters used: F\'eco\)éry solvent (s)

:/()/ i acetone
gKother(s)

No. of probe wash bottles: _ /
Sample recovered by: ' Lo 2

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 /_"-'
Impinger No. 2 /_74 >2&a 7(%

Impinger No. 3 Fz
Condenser

Desiccant

Total

Integrated Gas Sampling Data:

Eag Fump No. 2 Zé Box No. 2‘& Eag No. 2

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

Fretest leak check:. 0a cc/min at {J‘,_in. Hg.
rime start: 23 70 wire)  Time eno: Z’é‘{( (HRS)

Sampling rate: %’20 cc/min Operator: &B

S/N of O=2 Analyzer ucsed to monitor train outlet: 2

T | | CF-023

C-4

"S-0046RR
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INTERPOLL LARORATORIES EPA METHOD S/17 SAMPLE LOG SHEET

<!

Job WS Creec //M(//.vfo‘?-c L _ Date 2’95’43 Test “Y Ru
Source __ 4/, G Pl e o STHACK No. of traverse ??ints -2

Method £— Y\ Filter holder: _(CZA45 Filter type: Tl AXS FrS ez

Sample Train Leak Check:

Fretest: ¢ Q.02 cfm at 15 _in. Hg. (vac) s
Fostest: < 67€0 cfm at (] in. Hg. (vac) %

Particulate Catch Data:

No.s of filters used: Recc:n)ery solvent (s)
'iﬁ'ﬁ/ﬂ.? -L acetone
[ other (s)

No. of probe wash bottles: )
Sample recovered by: : {cr?

Condensate Data:

Weight(qg) I

Item .
Final Tare Difference

Impinger No. 1

. | _ I Impinge.-r No. 2 _S'és) ' QQf 7(9 |

Impinger No. 3

Condenser

Desiccant /262 /3@ /_z

Total

Integfated Gas Sampling Data:
Eag Fump No. 23/  Box No. S &  Bag No. z
Eag Material: _S=laver Ah..lminiz'éd Tedlar Size: 44 L
Fretest leak check: (O ec/min at /8 in. Hg.
Time start: 2655 e time enas /758 chrs)
Sampling rate: éda cc/min Operator: 56/3

/N of Oz Analyzer used to monitor train outlét_: Z

- CF-Q23

"5-0046RR

C-6
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Interpoll Laboratories
(612)786-6020

Visible Emissions Form

TEST# 3

!

Q40°
Sun Ldkation Line

SOURCE NAME OBSERVATION DATE START TIME STOP TINE
b?é. “reel = M iantac y ~Z2¥43 /Y25 1% 25
ADDRESS SEC] s&"q :
PO,J@&'X Y )7 | MNN] 0 | 15 | 30 | 45 |m o | 15| 30| 45
. T lislislis ol ¥ | 1Sls s lis
ciry STATE 2P, 2 yoUs s 81 32 | (D1/0 /o 1/LO
Moentain Loro v | S5%E '
PHONE . 1 SouRtE 1o NoMBER j ég /? g /5 jj (0 /o /g
LS /= 1w iViaRliAl]
PROCESS EQUIPMENT OPERATING MODE 5 |, = ~ 35 | =
b i) et 2 /00 VANV 2V AVN>) (e /o ljo ]
CONTROL EQUIPMENT OPERATING MODE s \/eol/olel/ol 3 1isls e 1o
DESCRIBE EMISSION POINT ” 7_ IEXVISIVISTACY 7 1 £sis v
start Rayand meHl SBF |~ 8 ol lis s 38 luolio oo
HEIGHT ABOVE CSEMe® LEVEL|HEIGHT RELA [IVE TOOBSERVER| g 39 | 7
sTaRT X STOP |~ |START /Or stopL~ oYy /O — 15115 /5/;
DISTANCE FROM OBSERVER | DIRECTIQN FROM OBSERVER /S1/s /o 1 )O /15 /o e I/
START /00’ STOP L~ | START srop -~ " o lrolis s | ¢ ol ol)s )5
DESCRIBE EMISSIONS 12 D/ /0 /é“' 42 /5 1\ 12 /{
START (/) ,,wgr,gf//o‘s“;é’p [ ” //@ ﬁp = oo e lie
EMISSION COL% PLUME TYPE. COvauocl.:?g_ 18 L
SraRTl s )y 70 EP/ rucmver intermirtento | 14 V2l 0\ o0 | 4 /S 1)s i 1o
WATER af:giu:'rs PRESENT | IF WATER DROPLET PLUME: 15 \rolo luslsl #0600l e
NO S YESD ATTACHED 01 DETACHED O <L
POINT IN HE PLUME AT WHICH OPACITY WAS DETERMINED 6 |/SUSIPIO] %6 | /5 /5_: (oo
starr EX ¥ .07  St0P L~ 17 | s 7o /0 | 47 is s 0o
DESCRIBE BACKGROUND 4 18 | jOoly0 1S V/S| 8 s s o lro
starr_SK'¢ 10 sont ?{8‘& Ll 19 | )OO 9 10 1o reolld
BACKGRQUND COLOR SKY CONDITIONS,,,T. £F / o YO (&
START [4lue stop L~ |stamry [ o sToP 20 /—g [O| fol/o | 50 (/oo /o LS~
WIND SPEED WIND DIRECTION 21 |/ / ol sl 0l ioliolio
srAnr}Z-/55ﬁz/ sranr VL) sroe, / 2 /&5“; /“510 52| 100 Vo o
AMBIENT TEMP, o WET BULB TEMP. | RH.percent :
START (50 stor b8 ¥7 23 1155 ol B |sls |s 55:
. 2 /oo Vs 0 | 3¢ oS /o
Source Layout Sketch Draw North Arrow -.‘.35 /0 o |/ iyo 55 5 /0 /0 /0
Vo @ % | yo\s |15 45| 56 | JO|/0 |5 S
O 3%‘% (551 Point 27 . Zg ,5 5 : /5 57 5 5, /O 5
o, & 28 | [Sls oo | 58| 5| S1/0 /0
Stacts 2| jOls s lr2 | 59 |r0| 5 /0 L5
Sund> Wind | ,5l/0yo VO | | S |S |5 1O
m = Observers Position : NUMBER OF READINGS ABOVE
;’,’,,,,"' and IGHEST PeriOD | Ff’% 203 20 % were ()

&S MINIMUM

RANGE OF OPACITY READINGS

Z.OMAXIMUM

OBSERVER'S NAME }@'RIN 7)

D EFF e

5 RO~

COMMENTS

"‘if-Zf-q_",

JrGANIZATION

Tarerfo)/ Lab

{ HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS
SIGNATURE

LTS i capells

Py )-43

TITLE ' DATE

VERIFIED BY

DATE

C=

8

$-0079R



INTERPOLL LABORATORIES -

Run (J_Date 9‘-—75"?3

EPA METHOD 2 FIELD DATA SHEET

Elevation
View

Cross-section
View

Stack dimen. /Q;jy

IN.

Dry bulb ____ °F Wet bulb
;g(ﬁeg. 1 Exp. O EI1

ressure Gﬁé}/ZL'1n
Static pressure_.

S &mu //6 9"7/,4:(1

Manometer:

Barometric

oF

ec.

Hg

Operators 0 !
rawing
Pitot No. VZ-3"'¢?/C9 e X of Test Site
I_Traverse Fraction Distance Distance Velocity Temperature
Point o from Stack |from End off[jPressure gas
No. Diameter Wall (in) Port (in) (in WC) (°
Port length: in.llTime start: hrs "
g 1

]

Temp. meas. device & S/N:

“ Time end:

hrs“

CeQ

P s matrhT Ay 3 PO

PMESMAMmaTa .

e gm oy gy mopm el o

Faonslartfroniece £ -

2921



INTERFOLL LARDRATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job US Soeec /MluaTA—c— Date £/-28- 72 Test < Run /
Source JAld X  feciey e s ST ~ No. of traverse points
Method _ /-—¢ Filter holder: _ &ZA5) Filter type: _ <A F,Dlen

Sample Train Leak Check:
Fretest: ¢ ©0.02 cfm at 15 in. Hg. (vac)
Fostest: -~ &.0) cfm at /)7 in. Hg. (vac)
Particulate Catch Data:

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

g{fﬁ R acetone

g other(s)’

No. of prebe wash bottles: [
Sample recovered by: (C &

Condensate Data:

Weight (g)

Item ‘

Final Tare Differencei

i Impinger No. 1

“Impinger No. 2 ;bj S'OQ f’"é""

Impinger No. 3

Condenser _ ) o
!7Desiccant /.?C{(./ | /77\/ — /0
I Total ﬁﬁﬁ?&ﬁ%ﬁﬁﬁ%&&ﬁﬁ%EﬁEEE; ‘é;zz="__.

Integrated Gas Sampling Data:
Eag Fump No. 23 B  Box No. /—? Bag No. (

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

. _ —
Pretest leak check: ZDC) ce/min at ’5 " in. Ho.

Time start: €22  (HRS) Time end: lZ J

(HRS)
i

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

Sampling rate: C*{OD cc/min - Operator: é

CF-023

C=10

'$-0046RR
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INTERFOLL LABRORATORIES EFA METHOD S5/17 SAMPLE LOG SHEET

Job Y8 Sreec [atirarpidc Date J-P¢-53 Test S Ri..m K4
Source Mo. € pgé erraer  SAAC I No. of traverse points
Method ~- &  Filter holder: _ &2 &4<s Filter type: [(2¢AS) /Fd— =

Sample Train Leak Check:

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vae)
Fostest: ~ GO cfm at _A) in. Hg. (vac)

Particulate Catch Data:

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

g/QD . acetone.

0 other (s)

No. of probe wash bottles: @
Sample recovered by: L0

Condensate Data:

- Weight(g)
Item

Final Tare Difference
= =

Impinger No. 1

I Impinger No. 2 2257 200 | ’Q{?

Impinger No. 3

Condenser

Desic.cant /3 20 /76 2 : 8

r'rotal

!ntegrated Gas Sampling Data:

Eag Pump No. ISE Box No. / 7 Bag No. Z=

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

Fretest leak check: _@ cc/min at //f in. Hg.

T.ime start: (93}’ (HRS) . _ Time end: £9‘43 (HRS)
Sampling rate:Qd() cc/min Operator: fC—/f : '

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

T ‘ : CF-023

co12 'S-0046RR
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INTERFOLL LARORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job US S5« //&Iuwvfﬂc

Source _A/J) S PecceZrzen  STACK
YWY

Method /~$~ Filter holder:

Sample Train Leak Checks

No.

Date ‘/"2‘8”?7 Test S FRun 3

of traverse points

>

Fretest: ¢ 0.02 cfm at 15 in. Hg. (vac)
Fostest! "‘2“20 cfm at /o in. Hg. (vac)

FParticulate Catch Data:

No.s of filters used:

S/

acetone

No. of probe wash bottles:

Condensate Data:

0 other (s)

Recovery solvent (s)

Filter type: _KAS5 grden_

Sample recovered by: _jggﬁlf
I Weight (g)
Item .

I Final Tare Difference
Impinger No. 1 |
Impinger No. 2 I S-Sg’ o C;’? ¢ 0
Impinger No. 3 I ' I
Condenser _I |
besiccant H S/ | 1sO06 < l

Integrated Gas Sampling Data:

Eag Fump No.;7313 Box No.

| [77 Eag N;. | E

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

Pretest leak check: (2D  cc/min at /J/ in. Ho.
Time start: acb‘-ﬂ/ (HRS) -

Sampling rate: (/@ cc/min Operator:

Time end:

P/SL  (HRs)

£

S/N of Oz Analyzer used to.mpnitor train outlet: Z'

C-14

CF-023

"$-0046P
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‘ Interpoll Laboratories
(612) 786-5020
l : EPA Mathod 3 Data Reporting Sheet
Orsat Analysis
l ab us Steel /I"?fm-,-i-ag Source /o, U Pollet ) 2es
leam "Leader SLs Test Site < ree K
ate Submitted C)-2 -7 2 Date of Test L =223
Test No. [ No. of Runs Lompleted 3
ate of Analysis L) ~2ey ~a3 Technician /2. A
Sar;pla No. Buret Readings {(ml) Conc. Conc.
Log Number |of CO= Oz Fa
and Type |An.|Zero Pt.| After CO=z|After @z |4v/v Dry |iv/v Dry
_ , 1 0.0 2.)o 2.0.50 2.(0 (%.4o /.79
46 75-32 | 2 0. 00 2.10 2-0. 5@ 2.10 5.0 /14
0 B 0 F_|Ave | Seneeeseuesuneesses e | 2. |0 i5.40 _ mm
, B 1 | 5.00 2.10 20.50 2.19 [ .40 |19
TN -2 |2 0. vo L. 10 20,52 2. 10 (§-do /I
02gr [ov SSS—eltw——— G0 |
B 1 0.0 L, 10 20,60 2. )0 { €-90 /1y
‘7'/5 — o 2 O-00 2.]0 220,60 “2._10 ] $-So My
080 F [Avo! S|’ ' LTI
1
oA i
1
2
Ave .
1
2

e

]

1 i

2 |

avo| E—————vv =
1 _

z |

e ] o

—__—'__——‘ﬂ—_——__—-—_

i

L]

Avg | BRSNS

l mbient Air @A Check EPA Method 3 Guidelines
Orsat Analyzer System Leak Check Fuel Type F@ Range
O Fe Within EPA M-3 Guidelines Coal:

for fuel type. Anthracite/Lignite 1.016-1.150@

I Bituminous 1.9083-1.23@
Where Fa= 20.9-02 ' Dil:

CO= Distillate 1.260-1.413

Residual 1.210~1.370@

l Gas:

Natural 1.4600-1.83535

Prapane 1.434-1.586

F=Flask (250 cc all glass) Butane 1.305-1.553
BE=Tedlar Bag (S-layer) D-1 Wood/Wood Bark 1.900-1.120
e~ AR Bn



Inte

EFPA Mathod

U.S.Stee | [P natac

rool
(&12

1 Laboratories
) 786-50204

=

&

3 Data Reporting Sheet
r ‘

Orsat Analysis

Job Source Mo, § Jallehzer
Team Leader . S LA Test Site okm cFT
Date Submitted Y -3 93 Date of Test ?,1211
Test No. No. of Runs CompTete 3
Date of Analysis__ Y -2o-43 Technician I (e loue
Test/ Sample No. Buret Readings (ml) Conc. . Conc.
Run jLog Number |cf CO= ‘Ox |Fa
and Type |An.|Zaero Pt.LrAfter CO=z |After @z |%Zv/v Dry |%v/v Dry
. 1 | 0.00 2./0 20.20 2.1v /8.)0 1133
s) | 82549 [ 2] 5,00 2.0 2.0. 20 2. /v /8.6 1133
) 1€. /0
0.00 2. 20 20,30 2-20. /8.Jo {127
0.60 2.20 29.%20 2.2.0 1%.)0 |27
Seeseslessssbs————| 7 ) | (%o |mw
O.00 T 2.00 20.%0 2.00 18520 |/,30
0.00 2-00 27. 2% 2.00 /5-30 |3
SeSSSevsisweSSSSSTST——_ : c> | (% 3o |wes
- P r—
Ao | S -
e — e |
FRST NS ___ms
_ 1 |
e ] [
et T— L)
=~
0 B 0 F__|Avo | s ) By |
Y Ambient Air QA Check _ EPA Method 3 Guidelines
@ Orsat Analyzer System Leak Check Fuel Type FO@ Range
O Fe Within EPA M-3 Guidelines Coal:
for fuel type. Anthracite/Lignite 1.0146-1.1370
Bituminous 1.083-~1.232
Where Fg= 20.9-0z Oil:
CO= Distillate 1.260-1.413
Residual 1.210-1.370
Gas: :
. Natural 1.600-1.83&
- : Propane 1.434-1.584
F=Flasgsk (25@ cc all glass) Butane 1.4@%5-1.5S53
E=Tedlar Bag (S-layer) . D-2 Wood/Wood Bark 1.900-1.1370




|
' Interpoll Laboratories
786-5320
EPA Method S5 Data Reporting Sheet
. Impinger Catch/Minnesota Protocol
Job us g l-ec’/ /,\’\ l'ﬂ-\m Sourc= Jdo. oA I’E//'Q Fivew
l Team Leader Sei% Test 3ite Shkee &
Date Submitted q-L595 Late of Test Yy-2723%
Test Mo. v/ No. of Runs Completed

l Date of Analysis__ 95 -5-9 D Technician /.’:-»0«25
Test Run_@ Dish -No.

. Q@ Field Blank Dish Tare uWt. (=]
Laog Number Dish+Sample Wt. g
Comments Sample Wt. g

. Test _Y Run__[ Dish No. (06

1 Log Number g47%- 21 Dish Tare Wt. 45.0)17/ g
Comments Dish+Sample Wt._Y43.017% 9

' Sample Wt. 0,009 g
Test__ Y Run_2- Dish Na. /10

' 2 | Log Number —35 Dish Tare Wt. Usg. 765 a
Comments Dish+Sample Wt._49.73%75 g

Sample Wt. Q. 00}0 g

' Test__Y Run D Dish No. 605

3 Log Number -39 Dish Tare Wt. UFG-6594 (=]
Comments Dish+Sample Wt._“9.6¥56 g

' Sample Wt. O 02)0 a
Test Run Dish No.

' 4 Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. Q

Sample Wt. g
' Test Run Dish No.
S Log Number Dish Tare Wt. (=]
Comments Dish+Sample Wt. g
' Sample Wt. g
' Blank Solvent Wt. 2:¢%Yvg
Results:
l Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
l | 0.0003 | 0006 U3 0.0 l

LSC-03.GF
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Interpoll Laboratories
(512) 784-50ZQ

EPA Method S Data Reporting Sheet
Probe/Cyclone Wash

Job wSs S‘J‘(’cl /M»‘m\ fa e Source /\/u- o fellet)oev
Team Leadar sLB Test Site Sl
Date Submittad g-25-55 Date of Test__4-2%%3
Test Mo. “ Mo. of Runs Completed_J
Cate of Analysis Y-34-97 Technician
Transport Leakage fyNona [ ____ ml Solvent Acehme
h Test Run_9 Cish MNa.
Field Blank Dish Tare Wt. Q

2 Log Number Dish+Sample Wt. g
VYol. of Solvent ml Sample Wt. =]
#Solvent Residue_2..0 ug/ml
Test__ M Run_/ Dish No. 518

1 Vol. of Solvent_fb¢ ml Dish Tare Wt._Y§./026 q
Lag MNumber FEIS-24 Dish+Sample Wt. Y¥-1125 g
Comments Sampla Wt. O, 00%¢4 g

h Test_9d  Runti Dish No. 52|

;2 Yal. of Solvent_/§dml Digh Tare Wt. 50,595 7 g
Log Mumber —33 Dish+Sample Wt._%50.610] =
Commants Sample Wt. d.olHY =]
Test Y Run_3 Pish MNo. 5//

3 | vol. of Solvent_/vte ml Dish Tare Wt. 50,0094 g
Log MNumber -3 Dish+Sample Wt._%50.0137 q
Commants Sample Wt. J.go43 g
Test Run Dish Mo.

4 Vol. of Solvent ml Dish Tare Wt. g
Log Numbear Dish+Sample Wt. =]

h Commants Sample Wt. g
i Test Run Dish No.

S Val. aof Solvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. 9
Comments Sample Wt. 39

i *¥Solvent Residue___ug/ml=0{(Sample Wt. Q) {(18*)1/Vol. of Sol. ml
EFPA-MS Acetcne Residue Blank Spec. (7.3 ug/ml
Results: -
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S

i 0.009¢ | 00196 DY o.0040 SC-01YR






Interpoll Laboratories

‘ (512) 7864020
EPA Method § Data Reporting Sheet
Filter Gravimetrics
F Jaob u.s.Stee/ //"’7?'\"")'“-" Sourc:e Ne Y Pelled)rew
Team Leader LB Test Site SHu e K
Date Submitted Y-28-%3 Date of Test H- 2543
Test No. “ No. of Runs Completed_ 3
F Date of Analysis__ Y--=3 Technician 13 - dn
Test Run_@ Filter No.
Field Blank Filter Type
' Q LLog Number Filter Tare Wt. g
Comments Filter+Sample Wt. g
F ' Sample Wt. g
Test_Y__ Run_I Filter No. glot
Log Number __S€7§~ 30 Filter Type “rer
1 Comments Filter Tare Wt.__s $%5% a
Filter+Sample Wt. 96e a
Sample Wt. 0020 L g
F Test__ Y Run__ & Filter No. it
Lag Number — 34 Filter Type Yhee
2 Comments Filter Tare Wt._ +%76{ g
Filter+Sample Wt. 5§74 ¥ g
Sample Wt. 2137 g
Test_ 4 Run-3 Filter No. 5123
Log Number -35 Filter Type Y
3 Comments Filter Tare Wt. .51 %) g
' Filter+Sample Wt. . ¥4907) g
Sample Wt. g0l g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. Q
Filter+Sample Wt. g
F Sample Wt. a
Test Run Filter No.
Log NMumber Filter Type
o Comments Filter Tare Wt. (=]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
F .00 0. 0137 o.0leé
F Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.0 D01 0,02%3 0, 0171
LSC-02PR
I D-S
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Job_ (4 S Steel /m.

Interpoll Laboratories

(&512)

7846-5320Q

EPA Method S5 Data Reporting Sheet
Impinger Catch/Minnesota Protocol

ﬁm_'fj.c

Source AJO. § Do llelizer

Team Leader Test 3Site Stack
Date Submitted W rE ek Cate af Test 9-28-93
Test MNo. No. of Runs Coré.mi:ed_i—
Date of Analysis_ S<«(-93 Technician .
Test Run_@Q Dish No.
Field Blank Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comments Sample Wt. a
Test S5 Run_I Dish No. 21
lLLog Number 56543 Dish Tare Wt._4%7. 5276 g
Comments Dish+Sample Wt.4). 5299 g
Sample Wt. J. oved g
Test__J Run_2 Dish Na. Gt A
Log Number -4 Dish Tare Wt._S§l, 4230 g
Comments Dish+Sample Wt. 5/-1860 g
Sample Wt. 0. 2020 g
Test_ 3 Run 3 Dish No. 92
Log Number -~ 5} Dish Tare Wt._47, 2149 9
Comments Dish+Sample Wt. 47,2169 a
Sample Wt. 0. gg20 g
Test Run Dish No.
Log Number Dish Tare Wt. =]
Comments Dish+Sample Wt. (=]
Sample Wt. 9
Test Run Dish No.
Log Number Dish Tare Wt. 9
Comments Dish+Sample Wt. g
Sample Wt. (=}
Blank Solvent Wt. d.«deyg
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
0014 , 0026 D6 0.v216
_ h o LSC-03 6R
— e wk wy v TN WP W™ nC _-_--___ e mk  aW _a _ .. ‘ S Y LW W W
LQ‘BW@G@”" "‘wmw-v:w;ﬁ_."‘-‘:""v‘vy‘.)‘-?"’..
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Interpoll Laboratories

(612) 724-5320

EPA Method 5 Data Reporting Sheet
Probae/Cyclona Wash

Job 1S Shee) /M imnrne

Source Mo - S Fellet) vew

Team Lsader Ly Test Site S ek

Date Submitted v " L5ad Datz of Test “Y-1EC 3

Test MNo. 5 No. of Runs Completed_7Z7

Date of Analysis Y3049 Technician 1% - St

Transport Leakage [ Non2 _____ ml Solvent e T v
Test Run_8 Dizh No.
Field Blank Dish Tare Wt. g
L.eg Number Dish+Sample Wt. g
vol. of Solvent ml Sampla Wt. g
#Solvent Residue 2.0 ug/ml
Test__ 2 Run_{ Dish No. !
Vol. of Solvent /3¢ ml Dish Tare Wt. Y5 .3906 9
Log Mumber $€215- 4l Dish+Sample Wt.__ 483906/ g
Comments Sampla Wt. 0.0065 g
Test 5 Run & Dish No. 2.1
vol. of Solvent_/[50 ml Dish Tare Wt. g2- &0 q
Log Number - us Dish+Sample Wt._52-9369 g
Comments Sample Wt. 00089 q
Test_ 3 Run_3 Dish Mo. 37
Vol. of Solvent_220ml Dish Tars Wt. v9.494 %1 Q
Log Mumber —uq Dish+Sample Wt._ Y9 507 Q
Comments Sample Wt. 0.0080 g
Test Run Dish btio.
Vol. of Solvent ml Dish Tare Wt. g
Log Numbear Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish No.
Yol. of Salwvent ml Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comments Sample Wt. 9

#Solvent Residue_ ug/ml=L(Sample Wt. Q) (18*)1/Vol. of Socl. nl

EFPA-MS Acetcne Residue Blank Spee. (7.8 ug/ml

Resultsz:
Field Blk. Run 1 Run 2

Run 3 Run 4 Run 9

0,051 0. 0066 D|'7 o-00 §6

SC-01YR
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786-46020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job if.S.SHecl /1M antc

Team Leader <L 3

Source No.S fetlet12er
Test Site S o<
Date of Test y-LE42

Date Submitted - U-26"5

Test No.

Technician A,

No. of Runs Completed__ 3

Date of Analysis__ 717 %~42

Test _ Run_ @

|

e b s bm bu bhx b= b Bu B B B B B N

Filter No.
Field Blank Filter Type
Log Number Filter Tare Wt. g
Comments Filter+Sample Wt. (=]
' Sample Wt. g
Test_ S Run__/ Filter No._____ 5114
Log Number €628~ y% Filter Type ' GF
Comments Filter Tare Wt._'° 128 aq
Filter+Sample Wt._ %96 a
Sample Wt. V.213% g
Test 5 Run__ & Filter No. <lzo
Log Number — it Filter Type Yree
Comments Filter Tare Wt.__ §%549 g
Filter+Sample Wt. §451 q
Sample Wt. 020495 g
Test_ S Run_33 Filter No. 5121
Log Number - S0 Filter Type vr GF
Comments Filter Tare Wt._.%%25 qg
Filter+Sample Wt.r89bL5 g
Sample Wt. J.0/Yo g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. (=}
Filter+Sample Wt. g
Sample Wt. =]
Test Run Filter No.
Log MNumber Filter Type
Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. g
Resulits:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0.0158% 0. U095 o.0Iwe
Field Blk. Run 1 Run 2 Run 3 Run 4 "Run 5
d.orot 0.0 210 Jdryr
LSC-02PR
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Interpcll Laboratories
(512) 785-6020

Chain of Custody
Sample Deposition Sheet

Job /¢ £7'2¢¢/,47/ﬂ1\17/k Source /'47'57"‘5 T Lt
Team Leader _ $/8 Test Site S
Date Submitted_ & -2y-93 Date of Test & -2 =93
Test No. S No. of Runs Completed__
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: .5%5 per EPA M-S
Spbcetone [ether
g go-T- Water
Filter:
4" G.F. @§s per EPA M-5
i:; 7S. Thimble (Rs per EPA M-17
2.9" G.F. DDther
[j47 mm G.F.
Impinger Catch: FProtocol
‘Eg;iézwater Wl Protocol
O=* Q= (JEFA M-& or 8
iE; Q4MS Hg Only Acid Gases
4MS Metals DFDrmaldehyde
0gi-@ N NaOH Metals
DDther [other
Integrated Dﬁs per EPA M-3
;j Gas sample DAS per EPA M-12
DDther
Onides of OAs per EFA M=-TA Date
Mitrogen (NO,.) Time (HRS)

DDther

0O Fuel Sample
0 Aggregate

Dﬁttached fuel Form
#5-0152RRKR

Particle Sicze

~

pX-Ray Sedigraph
Okahco Method

DDther

Audit Samples
Sul fur Dioxide
DDxides of Nit.

[jother

A= per EPA M-5
0As per EFA M-7A
DDther

ol

ource Information

1) Type of urce: [} Boiler [] Asphalt Plant [] Incinerator [ Dryer
@pcther Qe 2o
u

2) el: [] Coal [] Wood ™ 0 0il OO RDF 0 Other
%) Iz sample combustiblef: g Yes

4) Does sample need special h ndling};ﬂ—vo 0 Yes 1f ye=, explain

D-10 $-278RRRR






©5-11-1003 ©9:10 218 749 7211 P.o2

JUN-10-83 THU 16:12 INTERPOLL LABS : FAX NO. 612186 (854 P 02

Company Name U 5 S5 e ol G-rowxp

REQUIRED DATA
for
PROCESS EMISSIONS

c. Bquipﬁent & Operating Data

D.

1. Procesa Bquipment Ko./Idant. é‘ggtgq Ne F.22 .

2. Process Equipment Description Ag;&u arafor Liye S

3, Process equipment operating under noraal 'o'perating conditions?

No . Yes & . Process rate during the test L JS"L P M .
. (rav_paterislg er finished product)

Instrusent Data on Process Equipment

1. Include copy of production records or instrumentation vhich indicates
zate of production ot operatien of the equipnent, i.e. units per hour,
ibs. per hour, pressure, air flov, etc.

Alr Pollutrion Control Equipmsnt Meal '~ throat Scre Lbar

1. Type/model of contrel equipment Ay Tiech NS o0& .
2. Air pressure drop across the control equipment é ~ L, (e, .
3. Air flov through the control equipment Ssge, o0 A.c v .

4. Was the control equipment operating mormally? _ Ve S .

5, Data ef last major maintenance/cleaning of control equipnent
/
Feb 28 Clarn-ut .
Plant Manager’s Certification

T certify that the information submitted herein iz accurate and correct and
that oo information requested vas vichheld from the Division Manager.

3ab1?70

albhe .

E-1
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JUN-10-83 THU 16:12 INTERPOLL LABS FAX NO. 6127867854

Company Name __Q’_Z.E&L@‘u#

REQUIRED DATA
for
PROCESS ENISSIONS

Ce Equiymmt & Operating Data
1. Process Equipnent No./Ident. Sprrce No T .2/ .
2. Process Equipmeat Description _Aaa_b_w-r- Cfu-e i
' Wieste G as Srack .
3. Process equipment operating under normal. bpera:ing conditions?
| No . Yes L~ . Process rate during the test pﬁzqém.
: (rav materials oz finished product
D. Instrument Data on Process Equipment ) ' R
1. Iaclude copy of production records or instrumentation which indicates
rate of produstion or operation of the equipment, i.e, units por hour,
lbs. per hour, pressure, air flov, ete.
B. Air Pollution Control Equipment Mualts -Throat 5erwbbar
1. Type/model of conctrol equipnent 4y Trach M-S C€OOK .
2. Air pressure drop across the control equipment & 7w, [ .
3. Air flov through the control equipment £ O o000 A< £/ .
4. Vas the control equipment operating normally? _ Yes .
5. Data of last major maintenmcelchmiﬂg of control equipnent |
g:gn ,L'E Clesm- peel™ ' .
F. Plant Manager’s Certi.!léation |
e Aoty s i e
M Positien Mg s - Z-c 35 9 mg
1nb1770

14~
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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, 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 dinclined manometers, and all controls’
required for operating the sampling train.

Particulate samples were collected as follows: The sample gas
was drawn 1in 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 fTlow
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)
G-1




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 1logged iin 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
Driefite, and then weighed to the nearest .01 mg. The filter sémp]e 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. All
weighings are performed in a balance room where the relative humidity 1is
hydrostatted to less than 50% relative humidity. = Microscopic

examination of the samples is performed if any unusual characteristics .

are observed. The weight of the acetone rinse js 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 flue gas samples for Orsat analysis were collected
simultaneously from the stack and from the breeching at the inlet to the
wet scrubber. The samples were collected in 15-liter gas sampling bags
at a constant flow rate throughout each particulate run. ~The bags were
then returned to the 1laboratory and analyzed by Orsat analysis.
Standard commercially prepared solutions were used in the Orsat analyzer
(sat. KOH for carbon dioxide and reduced methylene blue for oxygen).

G-2




Interpoll Laboratories
(612)7846-56020

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

Method II1-8472-HN

Equipsent: Separatory funnel - 500 cc with Teflon stopcock

Powder funnel - 75 am ID with a 17 an stes

Evaporating dish(es) - 200 cc or 250 cc beaker

Reagents: Diethyl ether - reagent grade

1.

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

Toluene - (if 3% hydrogen peroxide is used to collect the
saeples)

Blass wool (Pyrex aicrofiber)

PREPARATION

Place 1 kg of granular anhydrous sodiua 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 glean glass wool in the stea of the powder funnel.
1

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

place by its own pressure. Add a one-inch layer of dry sodium

sulfate.



SAMPLING

An all-glass japinger assembly is used in the back halé of the EPA Method
S saspling train when an organic wet catch is to be collected. The
ispinger assembly consists of a sodified ilpinger. a GBreenburg Saith
impinger followed by another lodifie& iapinger. The third ispinger should
have a tesperature measuring device at the outlet upstreas of a final

iepinger or desiccant colusa to sonitor the teaperature of the outlet gas

" stream. Prior to the start of the test, each of the first two iapingers

should be charged with 100 g of Class I water.  The Method 5 train should

be operated as provided for in EPA Method S. | Ice should be added to the
ispinger bath to keep the teaperature of the g;é at the outlet at or less
than &8 °F. After the post test leak check, the ispinger train is resoved
and iapinger contents poured into a tared all-glass sample bottle and

closed with a Teflon-lined cap. The saaple bottle is then weighed and the

total condencate calculated by subtraction of the bottle tare weight and

the weight of initial water added to the iepingers (200 g). A label is
adfized and the saeple is returned to the laboratory for analysis. The

saeple should be.stnred at 4 °C if the analysis is not conducted within 48

hours.

[ 8]




ANALYSIS

1. A0Organics
Caution! Work in vented hood!!!

A. Organic Blank Deteraination
1. Pour 125 al of ethyl ether and 125 al of chlorofora into a
tared beaker.

2. Evaporate solvent in hood at 70 ® or less until no solvent
resains.

3, Desiccate the sample in dish for iuo hours.

4, WMeigh the sasple to nearest 0.1 ag, record and report on

Fora LSC-036.

B. Organic Sasple Deteraination

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

2. Transfer the sasple solution quantitatively to a 3500 (18
separatory funnel. Use the first of three 25 al chlorofora
aliquots to rinse the sasple container.

3. Extract with three 235 sl portions of chlorofora. (Shake and
vent to 'release pressure about 4 to 5 times each.) Allow
the phaseé to separate. (Bottoe layer is chlorofore.) Draw
off the bottom layer, transferring the solvent with a funnel

containing a plug of sodiua sulfate into a tared beaker.

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

G-5




After thé three. cthlorofarms extractions, use ¢two 25 alL
portions of chlorofora to rinse the sodium = sulfate,
collecting the Einses in the sase tared beaker as the
extracts.

Next extract the saaple threg times with 25 al aliquots of

ethyl ether. (Shake and veﬁt to release pressure about 4 to

S tises each.) Allow the phases to separate. (Top layer

is ethyl ether.) Draw off the bottoa layer (aqueocus) into
another separatory funnel taking less than 1 sl of the ethyl
ether layer. with. Becant the‘ ethyl ether, passing it
through sodius sulfate and collecting the ethyl ether in the
saee tared dish as the chlorofors.

pfter thé three ethyl ether extractions, take twoc 25 el
portions of ethyl ether..and rinse the sedium sulfate
tollecting the ringes in the sape tared beaker as the
extracts.

Evaporate_ the solvents (chlorofora and ethyl ether) in the
tared beaker in the hooﬁ at 70 °F or less until no solvent
remains. (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 cocling to lower thé

temperature of the container below the dew point of water,

-

’
otherwise, water will be condensed out in the container.

Desiccate to constant weight (two hours). Record and
report the +inal weight to the nearest 0.1 mg on Fora

LSC-036.
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I1.

Inorganics

1¢ inorganic residue inforaation is required, the following

procedure should be conducted:

A. Inorganic Blank Detersination

1. Vent the remaining aqueous phase froa the organic extraction
in the hood to resove residual organic solvents (usually
overnight).

2. Decant the i-ﬁinger catch into a tared evaporating dish.

3. Evaporate all of the water in thé sample in an oven at 100
°c. Take care not to boil to prevent bumping and loss of
saaple.

4. Cool the dried saasple in the desiccator and desiccate until
a constant weight is obtained.

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

B. Inorganic Sasple Determination

Follow steps 1~5 in Section A above.

G=7



NOTES

1. For the organics deteramination, in the rare event that the ispinger
catch resulted from 3 Nodified Method & deteraination (502), whereby
the solutien contains dilute hydrogen peroxide () 31), do not wuse

e —————————— ————

ether as an extraction solvent. Substitute toluene for ethyl ether

in Section 1. (Ether in the presence of peroxide foras explasive

hydroperoxide,)

2. 1In the organics determination, more than three extractions may be
required to extract all of the organics., Additional extractions

should be perforsed if the aqueous phase'is still cloudy.

3. Special state requiresents:

Michigan - Total saample evaporated in tared evaporating dish on

stean bath,

lowa - Organics and inorganics separately, as required.

Wisconsin - Use Method I1-B&72-MI.

Rest of gtatgg_- Organics only.

REFERENCES

Proposed ‘Standards of Performance for New Stationary Sources, Federal

Register 36(159) Part 1§, August 1, 1979.

Minnesota Pollution Control Agency, E:hibit c.
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METHOD 2

*
BHS

*Alternate equations for calculating moisture content from wet bulb and

dry buld data.

CALCULATION EQUATIONS

[T .
85.48 C (Vv ap) Vo slaval

avg Ps Ms

3
A (T_ég___

p
60(1 - B¢ ¥ S(avg), (7552

s

100 (vp,, 0.0003641 P_ (T, - T ))/¥Pyqy

RH(vptdb)/Ps

4.585 x 10-2 PsMs
Ts (avg)




SYMBOLS
; Cross Sectiéna1 area of stack, SQ. FT.
Cross sectional ared'df nozzle, SQ. FT.
= Water vapor in gas‘stream, proportion by vojume
= Pitot tube coefficient, dimension1ess

= 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, dimensionless
=. Specific gravity (relative to air), dimensionleés

= Isokinetic variation, percent by volume

‘Molecular weight of stack gas, dry basis, g/g - mole.

Mass flow of wet flue gas, LB/HR

h

Particu]ate mass Tlow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.

Total amount of particulate matter collected, g

Atmospheric pressure, IN. HG. (uncompensated)

= Stack static gas pressure, IN. WC.
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