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ACFM

cc (ml)
DSCFM
DSML
pEG-F (°F)
DIA.

FP
FT/SEC
qQ

GPM
GR/ACF
GR/DSCF
g/dscm
HP

HRS

IN.
IN.HG.
IN.WC.
LEe
LB/DSCF
LB/HR

LB/10%BTU

LB/MMBTU
LTPD
MW

‘ mg/hlm,!l

uQ/Nm*

microns (um)

MIN.
ng
ohm-cm
PM
PPH
PPM
pomC
pom,d
pom,w
pot
PS1
SQ.FT.
TPD
ug
v/v
w/w

<

Standard conditions are defined as 68 % (20 %) and 29.92 IN. of mercury

pressure.

ABBREVIATIONS

actual cubic feet per minute

cubic centimeter (milliliter)
standard cubic foot of dry gas per minute
dry standard milliliter

dearees Fahrenheit

drameter

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

nanoqrams

ohm-cent imeter ,
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
sauare feet

tons per day

micrograms

percent by volume

percent by weight

< {when following a number)
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1 INTRODUCTION

During July 31 and August 1, 1990 Interpoll Laboratories personnel
conducted a Federal NO, emission compliance test on the Induration Furnace
Scrubbers A, B, C and D at the Inland Steel Plant located near Virginia,
Minnesota. On-site testing was performed by D. Smith and $. Lonnes.
Coordination between p1ant'operation and testing activities was provided
by Gus Josephson of Inland Steel. The test was not witnessed by a member
of the Minnesota Pollution Control Agency.

The four induration furnaces tested are natural gas-fired furnaces
with fuel 011 backup. The furnaces were built by Dravo Engineering. Each
furnace 1is equipped with a venturi rod scrubber to control particulate

emissions.

Evaluations were performed in accordance with EPA Methods 2, 4 and
TE, CFR Title 40, Part 60, Appendix A (revised July 1, 1988). A slip
stream of exhaust gas was drawn from the exhaust gas stream using test
port(s) provided by the Plant. The sample gas was drawn with a heated
stainless-steel-1ined probe using an in stack filter to remove interfering
particulate material from the gas stream. The sample gas stream was then
passed through a permeation tube dryer. The dry particulate-free sample
gas stream was then introduced into a chemiluminescent NO, analyzer. The
analog output of the analyzer was monitored with a strip chart recorder.
The NO, analyzer was calibrated with Linde Gases EPA Protocol I standard
gases.

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






2 SUMMARY AND DISCUSSION

The important results of the Federal NO, emission compliance tests
are summarized in Table 1. As will be noted, the total NO, emission rate
from all four furnaces averaged 1053 LB/HR.

No difficulties were encountered in the field. On the basis of this
fact and a complete review of the entire 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 tests were performed.






Table 1. Summary of the Results of the July 31 and August 1, 1990
Oxides of Nitrogen Emission Tests on the Indurating Gas
Scrubbers at the Inland Steel Mining Plant in Virginia,
Minnesota. '
Run Process Rate Oxides of Nitrogen Emission
ConcH ™ Emission Factor
(LT/HR) (ppm,w) (LB/HR) (LB/LT)
("A" Stack) - Hs fooks “50
1 353 125 130 0.37 ppemdv, ot
2 353 120 124 0.35 £
3 353 115 120 0.34
Avg: 353 120 125 0.35
("B" Stack)
1 353 158 164 0.46
2 353 162 168 - 0.48
3 353 162 168 0.48
Avg: 363 161 167 0.47
("C"” Stack)
1 s 340 ' 334 0.88
2 as 329 323 0.85
3 381 333 327 0.86
Avg: 381 334 328 0.86
(D" Stack)
)
1 3s1 393 394 1.03
2 as1 440 438 1.15
3 381 474 467 ‘ 1.23
Avg: 381 436 - 433 1.14
Overall Avg: 367 - 0.708

Total:

10563
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Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit A Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 08-01-90
Time of Determination.......{(HRS) 1220
Barometric pressure.......(IN.HG) 28.58
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct........coveveeennne Round
Stack diameter...........o0u0.(IN) ' 105
Duct area...ceveeeveeessese(SQ.FT) 60.13
Direction of flow......cieevvnnus UpP
Static pressure........ .o (IN.WC) -.43
Avg. gas temp...vevv--....{DEG-F) 119
Moisture content..........(% V/V) 9.70
Avg. linear velocity.....(FT/SEC) 51.1
Gas density.....ccv0v-0.+{LB/ACF) .06279
Molecular weight......(LB/LBMOLE) 28.84
Mass flow of gas.......«..(LB/HR) 694583

Volumetric flow rate.....ccccenvss

actual. ... cveervseanssss ({ACFM) 184358
dry standard............(DSCFM) 144858
‘A-1



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit A Scrubber Stack

Results of Volﬁ-etric Flow Rate Determination------- Method 2
Date of Determination............ 08-01-90
Time of Determination.......(HRS) 1320
Barometric pressure.......(IN.HG) 28.58
Pitot tube coefficlient........... .84
Number of sampling ports......... 2
Total number of points........... ' 12
Shape of duct....... oot veescanes Round
Stack diameter...... veasssess (IN) 105
Duct area.......cesse::+++(8Q.FT) 60.13
Direction of flow...... v nnns up
Static pressure...........(IN.WC) -.43
Avg. gas temp.............(DEG-F). 119
Moisture content..........(% V/V) . 9.70
Avg. linear velocity.....(FT/SEC) ' 51.1
Gas density..............{LB/ACF) : .06279
Molecular weight..... . {LB/LBMOLE) 28.84
Mass flow of gas....+.s...(LB/HR) 6954071

Volumetric flow rate.....cvcoeeee

actual......... ssssssssss (ACFM) 184222
dry standard........c...(DSCFHM) 144751
A-2



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit A Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 08-01-90
Time of Determination.......(HRS) 1435
Barometric pressure.......{(IN.HG) 28.58
Pitot tube coefficient........... . .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct.....ci it nnsnnns Round
Stack diameter...... ceeveseesss(IN) 105
Duc¢t area..... crressneseses(SQ.FT) 60.13
Direction of f19w ....... e eee e up
Static pressure.....¢es+..(IN.WC) -.43
Avg. gas temp.......ce....(DEG~F) 119
Moisture content..........{(% V/V) 9.70
Avg. linear velocity.....(FT/SEC) 51.3
Gas density....+e-v+v+.....(LB/ACF) .06279
Mo1ecu1ar\weight......(LB/LBMOLE) 28.84
Mass flow of gas....++....(LB/HR) : 697865

Volumetric flow rate....csv0ves00

actual........coevuu «+++.{ACFM) 185229
dry standard..... cene-es(DSCFN) 145542
A-3



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit B Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 08~-01-90
Time of Determinmation.......(HRS) 835
Barometric pressure.......{IN.HG) 28.58
Pitot tube coefficient..... ..o .84
Number of sampling ports......... 2
Total number of points......¢c.o... 12
Shape of duct. ... i erervrnsnose Round
Stack diameter......ccccece00..(IN) 105
Duct area....cceeveseesee-({8Q.FT) 60.13
Direction of flow....cieeevevarns | up
Static pressure...........{IN.WC) -.45
Avg. gas temp.............(DEG;F) 118
Moisture content..........(% V/V) : 10.39
Avg. 1inear velocity.....(FT/SEC) . 51.3
Gas density......c.s00...(LB/ACF) ‘ .06273
Molecular weight......(LB/LBMOLE) 28.84
Mass flow of gas..........(LB/HR) 696847

Volumetric flow rate........

actual...veerrsnesse=esas {ACFM) 185148
dry standard.....+es....(DSCFM) 144608
A-4



Interpoll Labs Report No., 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit B Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 08-01-90
Time of Determination.......(HRS) 955
Barometric pressure...,....{(IN.HG) 28.58
Pitot tube coefficient........... ' .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct........ ...........; Round
Stack diameter...............(IN) ' 105
Duct area.....ceeesrese++.(8Q.FT) 60.13
Direction of flow..... oo . e uP
Static pressure...........{(IN.WC) _ -.45
Avg. gas temp.............{DEG-F) 118
Moisture content..........(% V/V) 10.39
Avg. linear velocity.....(FT/SEC) : 51.2
Gas density........v.....(LB/ACF) .06273
Molecular weight......(LB/LBMOLE) 28.84
Mass flow of gas..........(LB/HR) 694781

Volumetric flow rate.....evcca..

actual...cvevnencasersaaas (ACFM) 184599
dry standard......«.+...(DSCFM) 144179
- A-5



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit B Scrubber Stack

Results of Volumetric Flow Rate Determination----—-- ~Method 2
Date of Determination............ 08-01-90
Time of Determination.......(HRS) 1100
Barometric pressure.......(IN.HG)_. 28.58
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... : 12
Shape of duct........ovvveevnn.n. Round
Stack diameter....ceceecvasss.(IN) : 105
DUCt area....sevessrses-ea+.(8Q.FT) 60.13
Direction of flow............... . : up
Static pressure......... .. (IN.WC) -.43
Avg. gas temp......cuo0nu .. (DEG-F) 118
Moisture content..........(% V/V) 10.39
Avg. linear veloeity.....(FT/SEC) 51.3
Gas density..... eseeosses {LB/ACF) .06273
Molecular weight......(LB/LBMOLE) 28.84
Mass flow of gas..........{(LB/HR) 696201

Volumetric flow rate.....ccvcuuees

actua‘.. ---------- tua.cnl(ACFM) 134966
dry standard............(DSCFM) 144475
A-6
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Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Yirginia, Minnesota

Test No. 1
Unit € Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 07-31-90
Time of Determination.......(HRS) | 735
.Barometric pressure.......(IN.HG) 28.6
Pitot tube coefficient........... . .B4
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct. ... v vt ornonsan Round
Stack diameter.........ces+..(IN) 105
Duct area..svercscceseasee(SQ.FT) 60.13
Direction of flow........ceeeeevs uP
Static pressure..... csssss {IN.WC) -.45
Avg. gas temp....+vses--..(DEG-F) 128
Moisture content..........(% V/V) 12.15
Avg. linear velocity.....(FT/SEC) 50.5
Gas density.....-ccv0ee...(LB/ACF) .06128
Molecular wejght......(LB/LBMOLE) 28.84
Mass flow of gas..........{(LB/HR) 669395

volumetric flow rate.....c-.iccouae .

actual........ e s e ces0+(ACFM) 182062
dry standard......... +++(DSCFM) 137121
A-7



Test No. 1
Unit C Scrubber Stack

Interpoll Labs Report No. 0-~-3104
Inland Steel Mining Company

Virg

Results of Volumetric Flow Rate Determination

Date of Determination.......ecv.

Time of Determination....

.+ (HRS)

Barometric bressure.......(IN.HG)

Pitot tube coefficient...........

Number of sampling ports.........

Total number of points

Shape of duct........

Stack diameter......... ... (IN)
Duct area......c.c.ceee:4+++(8Q.FT)
Direction of floW....ivevveennsns
Static pressure........... (IN.WC)
Avg. gas temp....ccceses..(DEG-F)
Moisture content..........(% V/V)

Avg. linear velocity.

Gas density...........

«. (FT/SEC)

.. (LB/ACF)

Molecular weight......(LB/LBMOLE)

Mass flow of gas....«......(LB/HR)

Volumetric flow rate...c.uececevvoee
actua'l...............----(ACFM)
dry standard.....vs¢..-.(DSCFM)

A-8

infa, M

innesota

Method 2

07-31-90
1725
28.58

.84

12
Round
105
60.13

UpP

~.45
129

12.16

50.6
.06113
28.84

670009

182673
137238



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit ¢ Scrubber Stack

Results of Volumetric Flow Rate Determination----——- ~Method 2
Date of Determination............ 07-31-90
Time of Determination.......(HRS) 2045
Barometric pressure..,.....{(IN.HG) 28.6
Pitot tube coefficient........ e .84
Number of sampling ports......... 2
Total number of points......c.... 12
Shape of duct.......cccvvevscecan Round
Stack diameter.....vveccae0qs.(IN) ) 105
Duct area......ccooeer::2...(8Q.FT) 60.13
Direction of flow...ieeecvceesnns up
Static pressure...........(IN.WC) -.45
AVg. gas temp..--.......--(DEG-F) 128
Moisture content..........(% V/V) 12.15
Avg. linear velocity.....(FT/SEC) 50.4
Gas density....... cesesses(LB/ACF) .06128
Molecular weight......(LB/LBMOLE) 28.84

Mass flow of gas..........{(LB/HR) 668555

Volumetric flow rate......ccovsse

actual....ceverrssssssacsss (ACFM) 181834
dry standard............(DSCFM) 136949
-A-9



Interpoll Labs Report No. 0-3104

Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit D Scrubber Stack

Results of Volumetric Flow Rate Determination-------Method 2
Date of Determination............ - 07-31-90
Time of Determination.......(HRS) 1145
Barometric pressure.......(IN.HG) 28.6
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points....... chae 12
Shape of duct.......cvee... v eee Round
Stack diameter...............(IN) 105
Duct area.......c.0.......(8SQ.FT) : 60.13
Direction of flow................ up
Static pressure...........{IN.WC) -.46
Avg, gas temp.......ce.4v...(DEG-F) 139
Moisture content...... e {% V/V) 14.18
Avg. linear velocity.....(FT/SEC) 53.8
Gas density....vvveeeese..(LB/ACF) .05967
Molecular weight......(LB/LBMOLE) 28.84
Mass flow of gas..........(LB/HR) 695319

Volumetric flow rate....coeeevevse

actual......... vesaasvsss (ACFM) 194210
dry standard..... ssessss (DSCFM) 140260
A-lO



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit D Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination,........... ‘ 07-31-90
Time of Determination.......{(HRS) 1300
Barometric pressure.......(IN.HG) 28.58
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct......ivncnevvsnnros Round
Stack diameter........ce00...(IN) 105
DUCt Aread....ceorssra:0200.(8Q.FT) 60.13
Direction of flow...oevrrcierans upP
Static pressure...........(IN.WC) .46
Avg. gas temp......s004...{(DEG~-F) 139
Moisture content..........(% V/V) 14.60
Avg. linear velocity.....(FT/SEC) 53.5
Gas density....vvevv.....(LB/ACF) .05967
Molecular weight......(LB/LBMOLE) - 28.84
Mass flow of gas..........{LB/HR) 691290

volumetric flow rate....... ce e

actual....... ceeessesnsse(ACFM) 193078
dry standard............(DSCFM) 139006
A-11



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
Virginia, Minnesota

Test No. 1
Unit D Scrubber Stack

Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 07-31-90
Time of Determination.......(HRS) ;445
Barometric pressure.......{(IN.HG) 28.6
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of POINtS...coveen.. 12
Shape of duct., ... tvrovevessn Round
Stack diameter....,..........(IN) 105
Duct area.....cveeveeeess.{SQ.FT) 60.13
Direction of flow......... sassane up
Static pressure...........{IN.WC) -.48
Avg. gas témp.............(DEG—F) 139
Moisture content..........(% V/V) 15.07
Avg. linear velocity.....(FT/SEC) 53.4
Gas density.......vves...{LB/ACF) .05946
Molecular weijght......(LB/LBMOLE) 28.84
Mass flow of gas..........{LB/HR) 687448
Volumetric flow rate.......... . e o :

actual...... sessasassssss{ACFM) 192696

dry standard............{DSCFM) 137728

A-12



Interpoll Labs Report No. 0-3104
Inland Steel Mining Company
virginia, Minnesota

—

Test No. 1l
Unit D Scrubber Stack

Results of Volumetric Flow Rate Determination

------- Method 2
Date of Determination............ 07-31-90
Time of Determination.......(HRS) 1550
Barometric pressure.......(IN.HG) 28.58
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct..... ..o mnvsrvose Round
Stack diameter..... ceesaaseess(IN) 105
DUCt BPCA..eseveccvsesoasas(SQ.FT) 60.13
Direction of flow....civscsensens upP
Static pressure...... vees-{IN.WC) -.48
Avg. gas temp...oev.. «soo+(DEG=F) 139
Moisture content..........(% V/V) 15.08
Avg. linear velocity.....(FT/SEC) 53.6
Gas density.....cs60.4...(LB/ACF) .05941
Molecular weight......{(LB/LBMOLE) 28.84
Mass flow of gas..........(LB/HR) 689750
Volumetric flow rate.....cceevees.
actual...vvveeceen. ceeess{ACFM) 193486
dry standard....... ceoses(DSCFM) 138178

" A-13
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APPENDIX B

LOCATION OF TEST PORTS
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INLAND STEEL - INDURATING GAS WET SCRUBBER STACK
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APPENDIX C

FIELD DATA SHEETS
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INTERPOLL LABORATORIES EPA METHAD 2

Job LI NLAND STESL

Source u/lT%n ScRuBRER S7A clk
fRun /__ Date _72- 3/-Pe
Stack dimen. 105 " IN.
Dry bulb_Il39 =F Wet bulb 27 =F
Manometer: RB'Reg. O Exp. O Elec.
Barometric pressure 28.60 in Hg
Static pressure ‘.945 in WC
Cperators _D.Ses74 £ S. Lowwss

Test [/

FIELD DATA SHEET

Schematic of

Fitot No. 2J¥-/6 Cp _. 890 be————r—x Cross Section =————==
Traverse Fraction Distance Distance |Velocity Tamperat;:;1
Point . of from Stack |from End of jPressure nfﬂgas
N . Diameter Wall (in) Port (in) §§ in WO (=k)
RS | Por £ length: g & -~ :
- 1 Loy Y2 /2,02 , 63 /375
2 Wid] /5.33 232.83 . 30 /32
K3 - A%¢ 2/.08 39.5% 832 / ¥
Y . 0¥ 73.92 g2. 72 .87 /92
5 g5y g9.67 98. 17 . 78 £33
£ ,9s% 100.38 108.83 Y, /37
R - L 72 /32
2 27 (%7
2 23 Vol
A 35 Y7L
& » 29 227
4 .S3 L3272
P

. -
Temp. meas. tool ¥ S/N: PHT=/ Dic/TAL iiy FT;me end:

R or nothing= reg. manometer:

S= expanded;

c-1

E

A/J’él hrs“

= plectronic

§-392.1



- L
INTERPOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET
Job IatanNd STeEe L ' '
Souwrce _UAIT "D sc PuRBLR SIack N
Test £ Run _2_ Date 2-3/-20 W A »5 |
Stack dimen. /2S5 IN. Y
Dry bulb_137 =F wet bulb /28 =F l
Manometer: g-Reg. 0O Exp. O Elec.
Barometric pressure 2&,53 in Hg
Static pressure ~, 56 in WC . I
Operators _ D. Sa,7H é <. Qddg ‘
Pitot No. 2/¥- /o cp __ 8%0 L Brheo®iectTon I
Traverse m-‘m‘\lelocity Te:perature I
Point of from Stack |[from End of jPressure of gas
Ne. Diameter Wall (in) Port (in) fin WO) (=F)
{Port length: & in.fjTime start: 1300 hrs l
! W Lid 4 €2 13./Z W4 i39
2| /% /5.33 23.83 27 /39 '
31 . 29¢ 3.08 35.58 74 /35
7l . 20y 23.52 2.2 82 /25
S| ¢57 29.67 39.17 78 /v l
JA .95¢€ 100.28 /08. 88 .58 )34
g~ ) Y ya2 l
2 | . 75 (37
3 . 92 237 I
y . §2 /37
s~ .72 V74 l
¢ 53 £L37
i
i
i
i
i
| Temp. meas. tool % S/N: P_DT'-) big 177, /?e' _Time end: 12/S hrs
R or nothing= reg. manometer; S= expanded:; = electronic- §~-392.1 l

C-2
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INTERFOLL LABORATORIES EPA METHOD 2

FIELD DATA SHEET

Job _ SANLAND STéelLE
Source U/ D  ScRubBeR  STACK 1 8
Test _J) FRun _3 Date _Z7- 3/-70 ¥ A 0> )
Stack dimen. loS” IN. f
Dry bulb_ )27 =F wWet bulb_Jj29 =F
Marnometer: [ Reg. O Exp. O Elec.
Barometric pressure 2&60 in Hg
Static pressure '.”g in WC
Operators _D.SmiTH § S, LowNES )
i Schematic of ﬂ
Fitot No. 2/¥-/2 cp _ g¥0 Cross Section
Traverse Fraction Distance Distance }
FPoint . of from Stack |from End ofiprgssure of gas ?
No. Diameter Wall (in) Port (in) § (in WC) (=F) ;
;;&ﬁ@ﬁﬁ%%%ﬁﬁﬁ@ﬁﬁﬁﬁﬁ%ﬁ Port lenqgth: @ '
4 - | W14 Y&z /12.12 . 60 /327
20 17 /5.32 2363 22 Y 74
ol 20 3/.08 29.58% . 8¢ /32
/I 77 72.72 g2 .42 | 92 L2e
X R 114 §9. €2 7817 || ., %2 /Y
¢ . 956 /00, 3% 10%. %8 N4 -
g — ) .S 3 -4
2 2 /¥
3 . 82 /Yo
Y . 29 Vi it
5 L 75 227
¢ .52 222
I P U ] ﬂ
[ Temp. meas. tool % S/N: PpT-/ Diss1AL /’0’ ITime end: Jy5s” hrs

R or nmothing= reg. manometer;

c-3

= exupanded;

E

electronic

§-392.1



INTERPOLL LABORATORIES EFA METHOD 2

Job _ TaeaNd STECL

Source uiT D " & AR Stack
Test / _ Run _¥ Date 7-3/-)0
Stack dimen. /oS IN.

Dry bulb_139 <=F wet bulb_j29 =F
Manometer: S-Reg. O Exp. [0 Elec.
Barometric pressure 33,58 in Hg
-, 78 in wC
Operators _ D. Sm,rH ; _QAMA@E_
Pitot No. 2/¥- Jo cp _, E%0

Static pressure

Traverse

Fraction Distance
of from Stack
Diameter Wall (in)

Velocity

FIELD DATA SHEET

Schematic of
Cross Section =——————

Digtance Temperature
from End of||Pressure of gas
FPort (im) tin WC) {=F)

mma: |Port length: g, in."Time start: /g6®© hrs
O .. | oz 1 =22 T -, 1 1

962 13./72 6/
/5.33 23.€3 .7T

3).08 27.8% .57

23.92 g2.v2 . 9o

2262 28.17 . 5

/00.38 /08. 88 <63

S/

23

-1

L Bo

Y

. S&

—
R or nothing= req.

manometer; S=

| Temp. meas. tool % S/N: PBPT-) Big 17AL

expanded;

C-4

E

electronic-

S=-392.1



INTERPDOLL LABORATORIES EFA METHOD 2 FIELD DATA SHEET
Job TNLANY STECL

Source UT O " scPuRBtR Smck N
Test /__ Run _/ _Date Z-3/—)o AN A 5
4

Stack dimen. /eSS IN.
Dry bulb_ /23 =F Wet bulb_/2/ =F
Manometer: g Reg. O Exp. [ Elec.
Barometric pressure 33,53 in Hg
Static pressure -, Y5 in WC

Operators >. SmirH é <, Q;MJSS ﬂ E
Schematic of
Fitot No. 2/¥- Jo cp _, 8F0 Cross Section

Traverse Fraction Distance Distance ,Velncity_T?;hperature{
FPoint of from Staclk |from End of |Pressure ot gas
No. Diameter Wall (in) Port (in) § (in WC) (=F) ?
| s [ Port length: g in. |Time start: /7ashrs |
A4 I Wlid g 128 |
2| /% /533 | 23.8¢3 L 68 ;28
31 .R%2 3.08 32.5% | .25 128
7 . 20¥ 23.92 g2.v2 82 (27
S .¢gs¥ 2267 38.17 .fo )29
JA .95¢€ 100.38 /08. 88 x4 129
8- ) i )2 8
2 L£2 (28
3 . 76 128
4 . 0 129
S~ 2£ 127
/4 - /27

s

| I I N N N
Temp. meas. tool & S/N: PPT-) DI /7AL Lre [Time end: 42385 hrs

‘l R o nothing= reg. manometer; 5= expanded; E = electronic $-392.1
C-5 .




INTERFOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET

Job TWLAND STeg e

Scurce u.drr"g’ ”chgﬁgfl C7TACK
Test /| Run _2 Date _2-3/-2o
Stack dimen. /10 S~ IN.
Dry bulb_/28 =F wet bulb_J2] =F
Manometer: X Reg. [ Exp. D Elec.
Barometric pressure 2&,50 in Hg
Static pressure _—, %5 in WC

Operators _O.Smirh g\ <. g.,.)dss

Fitot No. 1¥-F¢ Cp F7e

Traverse Fraction Distance
Paint af from Stack
No. Diameter Wall {in)

—,—

wamwemaar | Port length:

Distance
Fort

from End of |Pressure
(irm)

Schematic of
e———+— Cross Section =—m—mm——-—

Velocity
{in WC)

Temperatwre

of as

A - | v.£2 }2.)2 2 /2 €
2 Wi dA /5.23 22.83 67 , 28

30 .A% 3/.0% 25.58 . 26 /28

y Il _,20% 73.92 §2.¥2 LRo /28

s) .gs¥ 82.67 7817 . g0 ;29

Ll _9s¢ 100.38 /(0.8 8 s 52 )22

g -1 < /28
2 i )28

3 . 25 127

Y X . o 729

g . 27 /28

/A 52 )26

R or nothing= reg. manometer;

E

“ Temp. maas—._ tool & S/N: PHT- | D/CITAL Z “Time end: ,7}"0 hrs“

S= aeupanded;
C-6

= electronic

S-392.1.




INTERFOLL LABORATORIES EPA METHOD 2 FIELD DATA SHEET
Job _ZTNLAND STEEL =
Source _usT & . SCcRuBBER STAK A
Test _J Run _3 Date 7-3/-Je g
Stack dimen. 2-X- IN.
Dry bulb 128 =F wet bulb A/ =F
Marnaometer: S Reg. 0O 'Exp. DO Elec.
Barometric pressure agéo in Hg
Static pressure ~. Y5 in WC

Operators Y] MES
' Schematic of
Fitot No. Al¥-/0 Cp .8Y0 Cross Section —/—==

Fraction Distance Distance

Traverse iVelocity {Temperature

Foint u} from Stack |from End of {Pressure of gas
| Na. LDiameter Wall (inm) Port (in) I (in WC) (=F)
sEBEEmEEEEsemasennes  Port length: 9.6 in. (Time start: Jp#s hrs

A=l L ovY v.éz /3.2 74 128
201 ,/%¢ /5.33 23.83 , 6% 12%

31 ,a7¢ 308 2.5 | . 25 /28

Y | . 204 2292 52942 . P2 /28
s | . 8§57 £32.¢67 18./7 v 2 /28

¢l » 95%5¢ J00. 3% /08.88 e &/ /28
- 1 . Y2 128

2 . 20 )23

3 . 25 /28

/ . 8! /2%

5 . 725 /28

¢ . $2 /29

| —
Temp. meas. tool % S/N: PPT- / D6 //7AL /'e" “T;me end: QOLS” hrs)

R or nothing= reg. manometer; S= expanded; E = electronic §-392.1

c-7




INTERFOLL LABORATORIES EPA METHOD 2

FIELD DATA SHEET

Job _ZTNLAND & TEEC-
Source UAM/IT B <cRuBBELl STACK A

Test _J) FRun _/ Date & ~-)-% A A 8
Stack dimen. /05 IN. N
Dry bulb_//8 =F wuWet bulb_[//§ =F

Manometer: ETREQ' 0 Exp. 0O Elec.

Barometric pressure R2%,58 in Hg

Static pressure w2 in WC

Operators _ D .Smirs f‘ S. Lo wNES _

Fitot No. _Ql¥f-le cp __.&¥e Erocc Setelon mm—]
r_;:;;erse Fraction Distance Distance Velocity T;;perature
FPoint of from Stack |from End of{|Pressure of gas

Di ameter Wall in) Fort (in) {in WC) {=F)
EEsmmmgesy Port length: g o in.|Time start: 0§75 hrs |
A=)l vy 4.62 1302 | s | ps |
2| ./v€ (5 33 23.83 76 /18
3 , 296 3/-0% 2958 . g5 /4 1
7 .oy 73.72 52.%2 . g/ IE
L2 I +-7.4 §9.67 9%./7 . 72 /2%
¢ 5% j00. 38 10%-88 L SO 178
B - 1 |  SY /78
Z L 7€ 22
3 . So Y54
Y . €6 /78
s . 7¢ y7% 4
V4 . SE 228

!r—Témp. meaf__._taal % S/IN: Ppy- ) Dig77Re T

R or nothing= reg. manometer;

Time end: 2g¥S hrs

C-8

S= expanded;

E

= electronic

§-392.1



INTERFOLL LABORATORIES EFA METHOD 2 FIELD DATA SHEET

TAeAND STECL
S Bc R _SIACK

Job

Source T "B "

Test / _Run _2 Date £~ /-0

Stack dimen. /[eS IN.
Dry bulb_/18 =oF wet bulb NS5 =F
Manometer: S Reg. O Exp. O Elec.

Barometric pressure 22,53 in Hg
Static pressure "’s"; in WC
D>. SmirH é S LlonnES

Operators

Pitot No. 2/~ Jo ©p _, 8%
Traverse Fraction Distance
FPoint of from Stack

Diameter Wall (in)

e g ——. A = -]
— e e e )
wemmsrer | P ort S

>

Schematic of
bee———————= Cross Section =——m—m——=

Temperature
of gas
{(=fF)

Distance
from End of
Port (in)

Velocity
Fressure
fin W)

length: in. jTime start: pgss hrs
s 62 13./2 . 55 Y743
/5.33 23.€3 2 [18
3).08 32.88 L83 (&
73.52 g2. 72 2% (g
82.67 ’8.17 : 23 Y154
100.38 /08. 88 .Sl HE
55 /e
. 75 YA
56 ’e
.88 /7
.75 i
. 5¢ /t8

I I

R o nothing= reg. manometer:

Temp. meas. tool % S/N: PODT-) DL 1TAL Z
S= expanded; E = electronic

Time end: /¢ /o hrs
§~392.1

- C-9



INTERPOLL LABORATORIES EFA

METHOD 2 FIELD DATA SHEET

Job _TaieanNd STECL

Source LT B " < BeR Sinck N
Test /__ Run _3 Date L-/-70 A

Stack dimen. _Sfes IN.

Dry bulb_//8 ©F wWet bulb_2/5 _oF

Manometer: S Reg. O Exp. 0O Elec.

Barometric pressure ,‘_!&,58 in Hg
Static pressure f.?ﬁ? in WC
D. SmirH § & Lowwss

Operators

Schematic of

Fitot No. 2/¥- Jo cp _, 8% === Cross Section =—=—==
Traverse || Fraction Distance Distance |Velocity |Temperature
Point of from Stack |[from End of||Pressure af gas
No. Diameter Wall ¢in) FPort (in) ’: t“g)
| ppnssssmsammmaREREs Port length: £.&  in. [Time start: sy p hrs |
4 - 1 1087 S E2 23./2 . S5 /g
2 | /% /5.33 23.€3 . 23 28
3 L RPE 3).08 32.5% . B2 /8
71 .20¥ 23.52 §2. 2 e 78 /8
S .¢s¥ 29.67 38.17 22 /7€
yA .95¢ 109.38 /3. 28 .53 278
- )1 . &7 /8
2 , 25 £22
3 . %2 L7
Y . 85 W2
s . 726 128
¢ , 55 an i

R or nothing= req. manometer; S=

L I—————

| O Y —. meer—————r ey
l_l Temp. meas. tool % S/N: PPT-) DIE /TAL /u

_‘._....—_____—&
Time end: / hrs

§-392.1

expanded; E = electronic.

C-10



PR

INTERPOLL LABORATORIES EFPA METHOD 2

Job TAiaNDd STECL

Source unMIT A

[2S’ IN.
Dry bulb_{/9 _=F wet bulb_#3Z =F

S Reg. O Exp. Q Elec.
Barometric pressure 28,53 in Hg
Static pressure ’{Zgz in WC

>». Sm,rH é < éédWCS'

Fitot No. /¥~ /o cp _ 8%

Stack dimean.

Mamometer:

Operatars

Traverse Fraction Distance
Point of from Stack .
Na. Diameter Wall <in)

" __ScPuRBLR Smck
Test /__ Run _/ _ Date g- /-0

N
v

I

Distance

(in)

FIELD DATA SHEET

Schematic of
Cross Section =———e—

lvelaocity
from End of |Pressure
FPort

t
'

tin W)

Temperature
of gas !
{(=F)

sk |Port length: #.€ in.[|[Time start: g220 hrs |
v E2 13./2 5% /4 -
/5.33 23.€3 .2/ V2o 4
3).08 2958 , 8¢ /772
73.52 g2.v2 .82 122
29.62 58.12 £ 25 754
100.28 /08. 88 . 55 /2 2
1 55 /77
. 75 Y244
. g¢ /(7
. 83 Vidd
- 72 /77
S5 272 I
A

c-11

ﬁ Temp. meas. tool % S/N: PBDT-) DIL1TAL T

K or nothing= reg. manometer; S= expanded; E

electronic




- Static pressure

INTERPOLL LABORATORIES EPA METHOD 2

Job INeaAaND STECL

Source T A
Test / Run &

Stack dimen.

Date §-/-)0
[eS IN.
Dry bulb ZZZ °F HWet bulb_/3 °=F
Manometer: S Reg. O Exp. [J Elec.
Barometric pressure 33,58 in Hg
- ¥Y2 in uWC
Operatars _ D. Sm,rH é‘ < Q!-MJES
Pitot No. 2/¥- Jo Ccp _, &%0

" St PURBRLR SIACK A
Y

FIELD DATA SHEET
A 8

A e,

Schematic of _
————— P pnsg Section =——mmm—mm

Traverse Fraction Distance Distance |JVelocity m
Point af from Stack |from End of||Pressure of gas
No. Diameter Wall (in) FPort (in) {§ ¢(in W) (=F)
SEsEEEm|Port length: g6 in.[Time startijslo hrs |
s62 13./2 . 5& /72
/5.33 23.€3 1. 72 22
3.08 22.5% . 82/ /07
73.52 g2.¥2 i, 8o i
2262 28.17 . 72 /19
/00.38 /08. 88 . S¢ /g
. 52 /i
. 73 /3
. 80 /20
. BS /29
75 (20
., 55 /17

R or nothing= reg. manometer; S=

Temp. meas. tool % S/N: PPT-) DI 1TAL

L-a [Time end:

expanded; E =
c-12

/13380
8-392.1

electronic.




- “ T m——

INTERFOLL LABORATORIES EFPA METHOD 2

Job _ Tweand STECL

Source _UWNIT A

Test / Run _3 Date g-/-29

Stack dimen. /[eS IN.

Dry bulb Mi °F Wet bulb //Z =F

Manometer: g Reg. O Exp. O Elec.
Barometric pressure 2&,58 in Hg
Statig pressure ~. 7% in WC
Operators Y. SairH é c. QMJQ_
Pitot No. 2/¥- fo cp __ &%0

" se PuRBLR SACK

N
)

Distance
from Stack
Wall (inm)

Traverse Fraction
Point of
PDiameter

i|FPort length:

Distance
from End ofl
FPort (in) |

Schematic of
be—e———= Cross Section

iVelocity

Pressure
(in W)

FIELD DATA SHEET

Temperaturel

83"

C-13

/
2 /Y /5.33 23.€3 - 23
31 .2%¢ 3).08 22.58 - 22 Y i
71 .20¥ 73.52 g2. 92 -3 2z
1 .¢57 29.62 5%.17 L 25 L
L | .95¢ £00.38 /08.88 | .57 7z
g-_1 eS3 7
R s 75" 22
3 - B2 L8
A . 95 /&4
5 . 2% L5 h
¢ 252 L2 4]
) ﬂ Temp. meas. tool % S/N: PPT-) DIE/TAL L@ |[Time end: /s%75” hrs
Rk or nothing= reg. manometer; 8= expanded; E = electronic £-392.1
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APPENDIX E

MEASUREMENT SYSTEM PERFORMANCE SPECIFIGCATIONS
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INTERPOLL LABORATORIES

Calibration Error Check

Job__ TN LAND STEsL

Test_ / Run_/ Date_ 7 -3/-J¢
Operator Dol AYNE A SwmerT H
S0z Calibration: A44a Time (HRS)
Cvlinder Analyzer Span Percent
%33 Value Response Difference Value of
(ppm) (ppm) {ppm) (ppm) Span
| —————————— e —Tm
Zero gas e I
Mid level I
High level I |
NO,., Calibration: Time (HRS)
Cvylinder Analyzer Span Percent
* 3% Value Response Difference Value of
(ppm) (ppm?} {(ppm) Span
e r————————
lero gas e o o /ooo o
High level gso g <o (o) /@0 o
0z Calibration: A/ Time (HRS)
Cylinder Analyzer Span Percent
* %% Value Response Difference Value of
(ppm) {(ppm) (ppm) {(ppm) Span
_ —
Zero gas 2
Mid level _]
High level I l
CO=z Calibration: w4 Time (HRS)
Cylinder Analyzer Span Percent
*E¥x Value Response Difference Value of
{ppm) (ppm) (ppm) (ppm) Span
Zero gas ]
Mid level
High level

_Must be within 2% of the span for each calibration gas

E-1

S-420-10@




INTERPOLL LABORATORIES

System Bias Check 1"(/,4//7" ‘a

lero gas-

Job__ T NLAND S7TEL L
Test_ / Run_/ Date_ 8 -/ =22
‘Operator DAYNE A . CoarsTH
S0: Calibration: Span Value Time (HRS)
Cylinder l Analyzer Response (ppm) Diff. {|Percent
L d Value - CE - 8B of
{ppm) Calib Error System Bias {(ppm) Span

Upscale

NOD,.

Calibration:

Span

Value 250 Time (HRS)

{302

Cylinder fAnalyzer Response (ppm) Diff. [Percent
* % Value CE - SB of
(ppm) Calib Error {(ppm) Span
———— |
Zero qas ¢ & / g
Upscale 250 | ase 250 I % &
Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. Perceﬁt
%% Value CE - SB of
(4) Calib Error System Bias L Span
ﬁ
Zero gas
Upscale

€Oz Calibration:

%

Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |FPercent
Value CE - SB of
L) Calib Error System Bias LY ) Span

Upscale

Must be within S% of the span for the zero or upscale cal gas.

E-2

5420-11
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INTERPOLL LABORATORIES

- #
System Bias Check UnvIT A
Job ThipandDdD Sreee
Test__/_Run__2- pate_-8-/-20
Dperator Doy avns A & oy s T
S0z Calibration: Span Value Time (HRS)
Cylinder | Analyzer Response (ppm) Diff. |Percent
LA Value ' CE - SB of
{ppm) Calib Error System Bias (ppm) Span
% |
Zero gas
Upscale
NO. Calibration: Span Value_Z2$5© Time (HRS) ZY/O
' Cylinder I Analyzer Response {(ppm) Diff. |Percent
% Value CE - §B of
{ppm) , Calib Error System Bias
F4
ero gas /] o 2.5
v
pecale 28 25© 2se | o | o
Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |Percent
*x% - Value CE - SB of
L) Calib Error System Bias L) Span

€Oz Calibration:

Span

Value

Time (HRS)

9% %%

Zero gas

Cylinder

Value
(L)

Analyzer Response (%)

Calib Error

System Bias

FPercent
of

Span

Upscale

Must be within S% of the span for the zero or upscale tal gas.

E-3

5420-11



INTERPOLL LABORATORIES

System Bias Check fam’/?" A
Job__ ZWLAND  STEsC '
Test_ / _Run_2 pate__g -~ /- P¢
.Operator D A ANE B T H
S02 Calibration: Span Value Time (HRS)
Cylinder I Analyzer Response {(ppm) Diff. |Percent
% Value CE ~ SB of
{(ppm) Calib Error System Bias {(ppm) Span

ﬁ

Zero gas

Upscale

NO.. Calibration: Span Value 25 @ Time (HRS) /S 350
Cylinder Analyzer Response (ppm) Diff. |Percent
"% Value . CE - SB| of
(ppm) Calib Error
leroc gas 2
Upscale 2 ¢ o I
Q=2 Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (4) Diff. |[Percent
% 3 % - Value CE - SB of
L) Calib Error System Bias (%) Span

COa Calibfatian:

Span

Value

Time (HRS)

%%

Zero gas

Cylinder
Value
L

Analyzer Response (%)

Calib Error System Bias

Fercent
of

Span

Upscale

Must be within 5% of the span for the zefn or upscale cal gas.

E-4

S420-11



L .
INTERPOLL LABORATORIES

‘ l System Bias Chock’*u,//-r 2
Job__ FpUAND  STES L o

l Test__| _Run__ | pate_ 8-/ -%¢ .
DOperator _M"_/L/E A. SmeTH
S0= Calibration: Span Value - Time (HRS)

Diff. (Percent
CE - SB}| of

Span

Analyzer Response (ppm)

* &% Value

I Cylinder
{ppm)

Calib Error System Bias

S ——

l Zero gas

Upscale I l
"

I ND. Calibration: Span Value_J252 ppm Time(HRS) 27225

Cylinder fAnalyzer Response (ppm) Diff. |Percent
I e Value cE - sB| of
(ppm) Calib Error Systen Bias Span
I Zero gas
Upscale 250 2% 0 25§ 5 2
I Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |Percent
% o Value ' CE - SB] of
(L) Calib Error System Bias

COz Calibration: Span Value Time (HRS)

Ditf. |Percent
CE - SB of

Cylinder Analyzer Response (%)
* %% Value

(L)

Calib Error System Bias

Must be within Si% of the span for the zero or upscale cal gas. 5420-11

" E-5



INTERPOLL LABORATORIES

System Bias Check "mer 5

Job_ TAWLAND =75l
Test__/ Run__2 Date g-/- e
.Operator _ D AYNVE A Sor . 7H

S0z Calibration:

C
L 123

Zero gas

Span. Value Time (HRS)
ylinder I Analyzer Response (ppm) Diff. |Percent
Value CE - SB of
{(ppm) Calib Error System Bias {ppm) Span

Upscale
NO. Calibration: Span Value 2§0 fom. Time(HRS) /7 &3
Cylinder Analyzer Response {(ppm) Percent
*x* Value of
(ppm) Calib Error System Bias Span
| l———
Zero g2 e | o _ ¥ /&6
Upscal . _
pscale 2560 | aco RY? 4
Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |Percent
* % - Value CE -~ SB of
(L) Calib Error System Bias L) Span
 — e — e ————
Zero gas ]
Upscale
CO= Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (74) Diff. |Percent
®E % Value CE - SB of
(L) Calib Error | System Bias (L) Span

Upscale

Must be within S¥% of the span for the zero or upscale cal gas.

E-6

5420-11

%



Job

INTERPOLL LABODRATORIES

System Bias Che:k‘bbvv,7— A

TNLAND  STES L

Test

[ run_2 pate_ 8-/-%0

‘Operator

éDLJ&#A/s

4.

S (T H

802 Calibration:

Span Value

- NO,.

Time (HRS)

* &%

Cylinder
Value

{ppm)

Analyzer Response (ppm)

Diff.
CE - SE

Calib Error System Bias

Percent
of
Span

Calibration:

Span Value_252 ppm

Time(HRS) /S /

%

Zeroc gas

Cylinder
Value

Percent
of
Span

Upscale 285 J - , g
Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |(Percent
% . Value CE - SB of
(%) €alib Error System Bias L Span

Zerp gas

Upscale

COz Calibration:

Span Value

Time (HRS)

Cylinder Analyzer Response (%) Diff.
*5% Value CE - SB
(%) Calib Error System Bias

Percent
of

Span

Must be within 5% of the span for the zero or upscale cal gas.

E-7

s820~11



INTERPOLL LABORATORIES

Zero gas

(ppm)

Calib Error

" System Bias

System Bias Check *L'»{MIT Pl
e ———

Job T L AND iy ar WA

Test_ [__Run___ ) Date__Z7-3/-%0

Operator___ wAVAIS 4. ST H

S0=> Calibration: Span Value Time (HRS) __

Cylinder_] Analyzer Response (ppm) Diff. {Percent
Value CE ~ SB| of

Span

Upscale l_
NO.. Calibration: Span Value /02O Time(HRS) _/7/ S
Cylinder | Analyzer Response (ppm) Diff. |Percent
" Value CE - SB of
{ppm) Calib Error {ppm) Span

Zero gas

Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |FPercent
*EN Value CE - SB of
(L) Calib Error System Bias Span

CO= Calibration: Span Value Time (HRS)
Cylinder I Analyzer Response (%) Diff. |Percent
% Value CE - SB| of
(%) l Calib Error | System Bias | (%) | Span
| o —————————— —_— - _ |
Zero gas o ]
Upscale I

Muct be within S% of the span for the zefo or upscale cal gas.

E-8

s420-11



INTERPOLL LABORATORIES
System Bias Check *ca””- pad
Job__ZvlanND S7Eg L

Test

{

Run

2 Date

7-2i-7e

Operator

_3)0u/¥?%/£

A -

St 1 T H

80z Calibration:

Span Value

Time (HRS)

Cylinder Analyzer Response (ppm) Diff. (Percent
*Ex Value CE - SBb of
{ppm) Calib Error System Bias
| —
lero gas
Upscale I I

NO. Calibration:

Span Value_/40°2

Time(HRS) 20 2S5

Cylinder Analyzer Response (ppm) Diff. |Percent
*x Value . CE - Sb of
(ppm) Calib Error System Bias Span

Zero gas

Oz Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. JPercent
%% - Value CE - SB of
(%) Calib Error System Bias L Span

C0s Calibration:

Span Value

Time (HRS)

Cylinder
Value
(L)

L 2 2% ]

Analyzer Response (%)

Calib Error System Bias

Percent
of

Span

Must bg within S% of the spar for the zero or upscale cal gas.

‘E-9

S5420-11



INTERPOLL LABORATORIES

System Bias Check ;"ku/v/T' <4

Job__TwiarAD STece
Test_ | _Run_ > pate_ 7-2/ —20
-Operator _DPuvaynE . S w7l

S0a2 Calibration:

Span Value

Time (HRS)

Cylinder

Analyzer Response {(ppm)

Value
{(ppm)

Calib Error System Bias

Percent
of
Span

Time (HRS) /328

NO,. Calibration: Span Value /00O
Cylinder Analyzer Response (ppm) Diff. |Percent
*x% Value CE - SB of
(ppm) Calib Error System Bias {(ppm) Span
% -
lero gas 2
U
prcale gso | geo g/ |\ w | r¢
02 Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |Fercent
&% Value CE - SB of
(L) Calib Error System Bias Span

Zero gas

Upscale

CO=x Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |Percent
* %% Value CE - SB| of
Calib Error System Bias (%) - Span

Zero gas

(L)

° |

Upscale

Must be within S% of the span for the zero or upscale cal gas.

E-10

S420-11



INTERFOLL LABORATORIES

System Bias Check &~TT7T D

S0z Calibration:

Job__ TWIAND S7¢sL
Test_ | Run Date__7 -3/—->¢
Operator Deavas A S 7H

Span Value

Time (HRS)

Zero gas

Cylinder
Value

{(ppm)

_I Analyzer Response (ppm)

Calib Error

System Bias

Percent
of
Span

Upscale ﬂ I
NO. Calibration: Span Value /00 © Time (HRS) /2 35
Cylinder Analyzer Response (ppm) Diff. |Percent
% Value CE - SB of
(ppm) Calib Error System Bias {ppm? Span
Zero gas 2 o vl l v3 .z
Upscale $€50 I g5o $5°2 I 2 .2
0= Calibration: Span Value Time (HRS)
Cylinder fAnalyzer Response (%) Diff. |Percent
% Value CE - SB of
(%) Calib Error- System Bias L) Span
e —————
»
CO=> Calibration: Span Value Time (HRS)
Cylinder Arnalyzer Response (%) Diff. |[Percent
%% Value CE - SB of
(¥ 3] €alib Error System Bias %) Span

Zero gas

Upscale

Must be within

=
d"-

E-11

of the span for the zero or upscale cal gas.

S5420-11



INTERPOLL LABORATORIES

_  ———————— —
Zero gas

Upscale

NO,. Calibration: Span Value_/000O Time(HRS) /3SR
Cylinder l Analyzer Response (ppm) Diff. |Percent
L 2 X3 V_alue CE - SB of
{ppm) H Calib Error System Bias {ppm) Span
[ -
lero gas e u O /2 ]2 /-Z—
Upscale €< o I géﬂﬁ §Y0 /O o,
Oz Calibration: Span Value Time (HRS)
Cylinder_l Analyzer Response (%) Piff. |Percent
* 9 % Value CE - SBE of
{4 I Calib Error System Bias L) Span
ﬁ
Zero gas a
Upscale
CO= Calibration: Span Value Time (HRS)
Cylinder Analyzer Response (%) Diff. |Percent
* %% Value CE - SE of
(L) Calib Error System Bias (4L) Span

Zero gas

Upscale H

System Bias Check *Mﬂl T B
Job__ Tyeand S7fée
" Test__ / Run__< pate_ 7-3/)-7°0
Operator _.Pw& YANE B, S e T H
S0 Calibration: Span Value Time (HRS)
Cylinder | Analyzer Response (ppm) Diff. |Percent]|
* %% Value CE - SE of
(ppm) Calib Error System Bias Span

Must be within S% of the span for the zero or upscale cal gas. 5420-11

E-12
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6.5, #)37

o

Linde Gases

and Equipment

21725 Groesbeck Highway
Warren, M! 48089
313-445-3350

Oxygen Service ' August 25, 1989
1111 Pierce Butler Rte

St. Paul, MN S5104 RECE]VED
SEP 061989

CYLINDER: LL2&358 m MTORIB
REGUESTED COMPOSITION: 8@ppm Nitric Oxide/Nitrogen

EPA PROTOCOL DATA:

ANAL YT ICAL DATA

MEAN CONCENTRATION: 79.4ppm Nitric Oxide/Nitrogen

REPLICATE ANALYSIS:
A)79.6ppm Nitric Oxide/Nitrogen
B)Y79.3ppm Nitric Oxide/Nitrogen
C)79.3ppm Nitric Oxide/Nitragen

CYLINDER PRESSURE: 2208psig @70 F
DATE OF CERTIFICATION: 8-23-89
EXPIRATION DATE OF CERTIFICATION: 2-23-91

NBS/SRM NUMBER: 16848
CERTIFIED NBS/SRM CONCENTRATION:97.2ppm Nitric Oxide/Nitrogen

+/= 1l.1lppm
NBS/SRM SERIAL NUMBER: Cal 12816

GAS ANALYZER:

MAKE MODEL : SERIAL#:
Thermo Electron 19AR 10AR S5@928-71

ANALYTICAL PRINCIPLE: Chemiluminescence
DATE OF LAST MULTIPOINT CAL1BRATION: 8-1-89

ANALYSIS PERFORMED BY: Robert L. Lerchenfeld

The above certification was performed 1n accordance with EPA Protocol,
Section 3.04 &/9/87.

WMPORTANT

i The ntormation CoNtaNed Reren Ras been HEPIred 8 your GUES! Dy Guahhed e3pens wilhun the Linde Dvison of Unwn C e Winie
alr ! Corparaion e Datepwe 1hal the informanon i Accutste
‘ :.l’"::ln::n':::s :l lljl-“uga:::acatf rumm;:s o Wl & L 10 thap @ut@n) Of (N 30wl in: Jnalytes PUrioImad we Make no -.umy OF rEpIESAMENIaN 35 10 thir SulAbddy of Ihe uSe of the
0 Ay GNE U DUrDOse  THE AIOIMALG & OHEIed Wi the UNCIrSABACOWNG thal any use of e KON i al e w0 desd feton Ane mk OF the uss? 1 i vt SR Liruon Cartnde 5 F" 1
nwiily @fininy Ol Ot Hhe LS Gl P NIGEEMALNA CONIANIEN Rt BRCHWD e e SSIZDIANNG for prowethng Such ilormatan




F-2

Gs# [62

SNWLINDE 2 Eadomon

21725 Groasbeck Highway

Warren, Mi 48089

313-445-3350
Oxygen Service Company May 2, 1990 '
111i Fierce Butler Rte Customer P.0.: 1397-SA
St. Faul, MN 55704 ‘
EPA_PROTOCOL DATA: . MAY 08 1990

CYLINDER: LL25477 :
REQUESTED COMPOSITION: 250ppm Nitric Oxide/Nitrogen INTERPOLL LABORATORIES

ANALYTICAL DATA -
MEAN CONCENTRATION: 2SOppm Nitric Oxide/Nitrtgen

REPLICATE ANALYSIS:
A) 230ppm Nitric OxidesNitrogen
B) 24%9ppm Nitric Oxide/Nitrogen
C) 250ppm Nitric Oxide/Nitrogen

CYLINDER PRESSURE: 2200 psig @ 70F
DATE OF CERTIFICATION: 4-30-90 i
EXPIRATION DATE OF CERTIFICATION:: 10-30-%1

NBES/SRM NUMBER: 1&6BS5SA
CERTIFIED NBS/SRM CONCENTRATION: 243ppm Nitric Oxide/Nitrogen +/-3ppm
NBS/SRM SERIAL NUMBER: FF4006

GAS ANALYZER:

MAKE MODEL : _ SERIAL#:
* Thermo Electron 10AR : 10AR &028-71
ANALYTICAL PRINCIPLE: Chemiluminscence

DATE OF LAST MULTIPOINT CALIBRATION: 4/16&6/90

ANALYSIS PERFORMED BY: Robert Lerchenfeld

The above certification was performed in accordance with EPA Protocol,

Section 3.04 &/9/87.

Lab Superintendent
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APPENDIX G

GAS ANALYZER SPECIFICATIONS
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"7E— Thermo
Hectron MODEL 10A
. CORPDRATION
RACK-MOUNTED
CHEMILUMINESCENT
NO=NO, GAS ANALYZER
SPECIFICATlONS
Sensitivity Eoch instrument is equipped with the
folling ronges:
0- 2.5 ppm
0- 10 ppm
0- 25 ppm
0- 100 ppm
0- 250 ppm
0 - 1000 ppm
0~ 2500 ppm
0 - 10000 ppm
Accuracy Derived from the NO or NO2 calibra-

tion gas, 1% of fullscale.

Response time (0-90%) Typical 1.5 seconds = NO Mode
' 1.7 seconds = NOy Mode
Oufput 0 - 10mV and 0 - 10V standard. Other
outputs available upon request.
Zero Drift _Negligible aofter 1/2-hour warm=-up.
Lineari 1% of full scale.
Input Power Requirements Standard: 115v/50Hz; 115v/60Hz

Optional: 220v/50Hz; 220v/60Hz

Thermo Electron Corporation
Instruments Division
8 West Forge Parkway
Franklin, Massachusetts 02038
(617) 520-0430
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APPENDIX H

MPCA EXHIBIT C
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Interpoll Laboratories
(612)786-6020

MPCA Exhibit € for Combustion Sources

JoB
SOURCE
DATE

C. Fuel Input
1. Itemize all fuels and materials that are added to the
combustion process during the test period. Attach ultimate
analysis of the fuel.

FUEL DESCRIPTION INPUT 1A -3 1]
Coal:State, City, Mine  (LBS/HR) MOISTURE (BTU/LB) (BTU/HR)
0i1: Specify Grade (GAL/HR) AS REC'D (BTU/GAL)
No. 1
No. 2
No. 3

TOTAL

2. Are the above fuels substantially the same as those normally
burned . If not explain

3. Are the above fuels normally burned in the proportions shown
above . If not, explain

4. Describe any changes anticipated for procurement of fuels
within the next twelve (12) months.

D. Equipment & Operating Data

1. Furnace No. .
2. Furnace Mfg. _ .
3. Type of Firing .
4, Furnace operating under normal operating conditions: No H
Yes o
S-350R(1)

" H-1



Interpoll Laboratories
(612)786-6020

NPCA Exhibit C for Process Emissions

J08
SOURCE
DATE

C. Equipment & Operating Data
1. Process Equip. No./ldent. ‘ .
2. Process Equip. Description

3. Process equipment operating under normal operating conditions:
No . Yes .

b. Instrument Data on Process Equipment

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

" E. Air Pollution Control Equipment

1. Type/model control equipment .
2. Air pressure drop across the control equipuent ' .
3. Air flow through the control equipment .
4. \Mas the control equipment operating normally? .

5. Data of last major maintenance/cleaning of control equipment

F. Plant Manager's Certification

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

By | , Position

$-349R

H-2
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yd INLAND STEEL MINING COMPANY - MINORCA MINE
f I CONTROL ROOM OPERATOR REPORT #4
a ' 1 2 3 4
I 306B3 Comb., Chamber B Recoup Temp.(7)
306B4 Comb, Chamber B Disch. Temp.(8)
l 30643 Comb. Chamber A Recoup Temp.(9)
] 306A4 Comb. Chamber A Disch.Temp.(10)
' PIC 205 Updraft Drying Hood Pressure =3~ ~ 3 - -
" PIC 206 U.D.D. Header Press Bleed Off L1 17 \\e S
TIC 2078 U.D.D Header Temp. db0 > >3 3| =33
I PIC 209 D.D.D. Hood Pregsure -1 | -\ =1
PIC 213 Windbox Exhaust Header Pressure - - o -3+ -
I PI 210 Preheat Zone Air Pressure -1 -y - \- ~. Lo
PI 212 Recoup Air Header Pressure —-| ) .\ -
I PI 268 Pri., Cooling Zone Air Pressure - ~-.3 i — L
Hood Exhaust Fan Vibration \. 5 {7 TR \ 2
I Windbox Exhaust Fan Vibratiom \ -8 -2 \ 4 -
Windbox Recoup Fan Vibration 0.4 % 2 ~.3 Y-
I ‘Updraft Drying Fan Vibration S Se S b Dk
Cooling Air Fan Vibratiom o [ D =
Hood Exhaust Fan H.P. 1SS0 L§e o 150 | 50
l Windbox Exhaust Fan H.P. AxeL 3500 Ageo R0
Windbox Recoup Fan H.P. o0 Jjes A e
I Updraft Drying Fan H.P. ilo00o 3( 60 3ee S\00
Cooling Air Fan H.P, Yoo 3000 Zoso 2000
I PI 314A Comb. Chamber A Recoup Air Press. + -3 + .3 X -3
PI 315A Comb. Chamber A Discharge Pressure -2 = —- . - X
l PI 314B Comb. Chamber B Recoup Air Press. - -3 ~- 4 -.2 -3
PI 315B Comb. Chamber B Discharge Pressure o S o o
TIC 214 Windbox Recoup Fan Suction Temp. 1D 4 Se Y s 4 5
l TIC 323 Al Comb, Chamber A Gas Firing Temp.| &35 =370 .33 23S
TIC 323 Bl Comb. Chamber B Gas Firing Temp.| 3w f 2369 >bet | 33
' TIC 215 Burn Thru Temp. e \o S o %%
PIC 211 Firing Hood Pressure - =l =\.\ —I
I TIC 207A Updraft Drying Header Temp. o3 333 w3l =53
' PIC 208 Sec. Cooling Hood Pressure -1 % -1.5 —_X -G
l LIC 230 Hearth Layer Bin Level el 0 1\ a4y
"A" Chamber “B" Chamber
Total Hours on Gas C( G(
l Total Minutes to MD-2: .
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INLAND STEEL MINING COMPANY - MINORCA MINE
CONTROL ROOM OPERATOR REPORT #4

1 2 3 4
 306B3 Comb, Chamber B Recoup Temp.(7) BO&Y | SOUS Q_r_)%
306B4 Comb. Chamber B Disch. Temp.(8) AIEX &SLA{'? |
306A3 Comb. Chamber A Recoup Temp.(9) \ SQ| Q\Qd) 2.0 0Y
306A4 Comb. Chamber A Disch.Temp.(10) A2 A3y |F36S |
PIC 205 Updraft Drying Hood Pressure — \q -—\'9 -"'a.c) "cQO ‘ i
PIC 206 U.D.D. Header Press Bleed Off \ 1 7 19 \7_
TIC 207B U.D.D Header Temp. @k\g le\(‘b (93:) (060 |
PIC 209 D.D.D. Hood Pressure -1 9 L\ i [ l
PIC 213 Windbox Exhaust Header Pressure U é‘-]— 9\‘#( 83 I
PI 210 Preheat Zone Air Pressure (_0 @ 5 ?’
PL 212 Recoup Air Header Pressure 3 3 & & '
PI 268 Pri. Cooling Zone Air Pressure b “ S .17/__ l
Hood Exhaust Fan Vibration \.q I \, ¥ Ly %
Windbox Exhaust Fan Vibration \‘2 L K 6'0 _a'_o |
Windbox Recoup Fan Vibration Cg\'? _30 uz L/,Z !
Updraft Drying Fan Vibration 3.0 N2 (_a X '7~_2 |
Cooliﬂg Air Fan Vibration 0 (] L_Q o
Hood Exhaust Fan H.P. Lg lR' | 8’ /X
Windbox Exhaust Fan H.P. _35 GRS ¢ 3? j
Windbox Recoup Fan H,P, 3‘ ‘?_O 30 _ﬁj
Updraft Drying Fan H.P. 8_1;2 3! E] S/ I
Cooling Air Fan H.P. 20 30 (o) 30 s
PI 314A Comb. Chamber A Recoup Air Press. | O | @ o O I]
PI 315A Comb, Chamber A Discharge Pressure L/L 3 A of q
PI 314B Comb. Chamber B Recoup Air Press. O =S 3 S |
PI 315B Comb. Chamber B Discharge Pressure Q ®] o (@) !
TIC 214 Windbox Recoup Fan Suction Temp. U q’:)l 30 Z.
TIC 323 Al Comb. Chamber A Gas Firing Temp.| A o0 | = 35 | A7 |30 B
TIC 323 B1 Comb. Chamber B Gas Firing Temp.| Aol |2R36y |22370 |27
TIC 215 Burn Thru Temp. 2233 lettiz (270 |\ Lo7¥
PIC 211 Firing Hood Pressure — [ A Lo/ AR Y
TIC 207A Updraft Drying Header Temp. &3 | 1,37 3 | 4,30
PIC 208 Sec, Cooling Hood Pressure )& _/727 i/ :/
LIC 230 Hearth Layer Bin Level 90 ?’7 79 7/ |
"A" Chamber "B" Chamber !
Total Hours on Cas P/ ‘
Total Minutes to MD=2: ' ‘ l
&\ [ap ' .

%% JLA:sed 3/29/85
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’ INLAND STEEL MINING COMPANY - MINORCA MINE

e CONTROL ROOM OPERATOR REPORT #4
TIME 1 2 3 4
30683 Comb. Chamber B Recoup Temp.(7) D028 Q0% 24l 837
3063& Comb. Chamber B Disch, Temp. (8) _ 2248 2372 | 22 2244
306A3 Comb. Chamber A Recoup Temp.(9) Peo? 2076 _Dpr7 2e/8
306A4 Comb. Chamber A Disch.Temp. (10) 2367 227 2268 23
PIC 205 Updraft Dryi:g__ood Pressure -1.9 -3, —[. 9 -2.0
PIC 206 U.D.D. Header Press Bleed Off /2.9 (7.0 /8.9 /.
T1IC 2078 U.D.D Header Temp. 430 | G20 Lo 430
pIC 209 D.D.D. Hood Pressure ~// /. 2 -/ / —/f/
PIC 213 Windbox Exhaust Beader Pressure = . > 247 — 3.9 - 240
_Pr 210 Preheat Zone Air Pressure -. % -.% - 2 - 2
PI 212 Recoup Air Header Pressur® ~. . - -
PI 268 Pri. Cooling Zoue Air Pressure -, - - & - &
Hood Exhaust Fan Vibration A /= /7 A
Windbox Exhaust Fan Vibration VA /8 [8 4
Windbox Recoup Fan Vibration 2.9 3.0 Q.R 2.¥
Updraft Drying Fan Vibration 75 A 7.6 ik
Cooling Air Fan Vibration .2 L2 . = et
Hood Exhaust Fan H.P. 1800 /8co 1900 [Roe
Windbox Exhaust Fan H.P. 3Ypp_ | 4P 3doo 3420
Windbox Recoup Fan H.P, 2000 3100 2000 2roe
Updraft Drying Fao H.P. 200 3200 200 2 /00
Cooling Air Fan H.P. >%e0 2900 &%o00 | 28O
PI 314A Comb. Chamber A Recoup Air Press. 4, > 4.1 +. [ +. /£
PI 315A Comb. Chamber A Discharge Pressure -. 3 -. 3 -, 3 —. 2
PI 314B Comb. Chamber B Recoup Alr Press. —. L - < — ¥ .3
PI 3158 Comb. Chamber B Discharge Pressure 24 o) o o)
T1C 214 Windbox Recoup Fan Suction Temp. o> </ Vi) L
TIC 323 Al Comb. Chember A Gas Firing Temp. 23049 237/ 2308 2247
71C 323 Bl Comb. Chamber B Gas Firing Temp. 342 5248 s370 | 238
T1C 215 Burn Thru Temp. e 7o 720 &io
PIC 211 Firing Hood Pressure —/./ /. 2 -/ / —//
TIC 207A Updraft Drying Header Temp. L300 AT _ g0 4320
PIC 208 Sec. Cooling Hood Pressure —/.2 —.7 - a2.¢ —/ 2
LIC 230 Hearth Layer Bin Level /o0 2 29 . 44
"A" Chamber "g" Chamber
Total Hours on Gas 2 g
Total Minutes to MD=2: & ]
JLA:sed 3/29/85
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Ve INLAND STEEL MINING COMPANY - MINORCA MINE
CONTROL ROOM OPERATOR REPORT #4

(ME 1 2 3
’ 306B3 Comb, Chamber B Recoup Temp.(7)

306B4 Comb., Chamber B Disch, Temp.(8)

306A3 Comb. Chamber A Recoup Temp.(9)

306A4 Comb, Chamber A Disch.Temp.(10)
PIC 205 Updraft Drying Hood Pressure - ) -2
PIC 206 U.D.D. Header Press Bleed Off S 1S 5
TIC 207B U.D.D Header Temp. (o\ 8 33 Lo
PIC 209 D.D.D. Hood Pressure —~1-1\ ~/-{ —{-{
PIC 213 Windbox Exhaust Header Pressure — Y -4 ~f
PI 210 Preheat Zone Air Pressure -4 =9 —
PI 212 Recoup Air Header Pressure 4 — - | =+ |
PI1 268 Pri. Cooling Zome Air Pressure — . -3 -
Hood Exhaust Fan Vibration \. 1-® \ e
Windbox Exhaust Fan Vibration V-1 \ -9 >
Windbox Recoup Fan Vibration “. ¢ 3% >
Updraft Drying Fan Vibration ¢.2 H. e 4.9
Cooling Air Fan Vibration o o —
Hood Exhaust Fan H.P, \OD | 730 \TE0
Windbox Exhaust Fan H.P. Hoe 30 3500
Windbox Recoup Fan H,P. > it D00
Updraft Drying Fan H.P. 3\00 3L 00 it
Cooling Air Fan H.P. Loco | bod OO
PI 314A Comb. Chamber A Recoup Air Press. T3 + 3 +-2
PI 315A Comb. Chamber A Discharge Pressure | — o — 2 -0
PI 314B Comb. Chamber B Recoup Air Press. -3 -3 -4
PI 315B Comb. Chamber B Discharge Pressure L — o
TIC 214 Windbox Recoup Fan Suction Temp. U1Ss 7 Lol
TIC 323 Al Comb. Chamber A Gas Firing Temp.| 232 | 7397 3
TIC 323 Bl Comb, Chamber B Gas Firing Temp.| 233 | 30| a1\
TIC 215 Burn Thru Temp. o4 hl 983
PIC 211 Firing Hood Pressure =1 —{- ~ -
TIC 2074 Updraft Drying Header Temp. Lot 8 L=y L5
PIC 208 Sec. Cooling Hood Pressure - 5'6} -39 ~3.¢
LIC 230 Hearth Layer Bin Level B 1% <l

"A" Chamber "B" Chamber

Total Hours on Cas F< 87

Total Minutes to MD-=2:

*

s\
JLA:sed 3/29/85

1-8




INLAND STEEL MINING COMPANY - MINORCA MINE
CONTROL ROOM OPERATOR REPORT #4

™,

1 2 3 -
///A£§%633 Comb. Chamber B Recoup Temp.(7) Aol A3/ | Aoy /

306B4 Comb. Chamber B Disch. Temp.(8) <300 m as&j gggé:

306A3 Cowb. Chamber A Recoup Temp.(9) ans | Jee3 a9

306A4 Comb. Chamber A Disch.Temp.(10) A0 | QABY 1arn|
PIC 205 Updraft Drying Hood Pressure '-éld:) -ZQ,\ — \&;:
PIC 206 U.D.D, Header Press Bleed Off \ (o \ 4 \S
TIC_207B_U.D.D Header Temp. 135 | 63T ol b
PIC 209 D.D.D. Hood Pressure D) A W
PIC 213 Windbox Exhaust Header Pressure L 6\3 23
PI 210 Preheat Zone Air Pregsure ?”‘ S (p ZQ’
PI 212 Recoup Air Header Pressure ] > 3 é%
PI1 268 Pri. Cooling Zone Air Pressure [ ifyn, ,\[ :5
Hood Exhaust Fan Vibration f Y h ¢ Ly 718’
Windbox Exhaust Fan Vibration L v eX9, &0 cﬂ@
Windbox Recoup Fan ‘Vibration Ao & D) 30 = </
Updraft Drying Fan Vibration e ~ 1) SO p D
Cooling Air Fan Vibration W J o &
Hood Exhaust Fan H.P. E(;_ \E; \ E? / ?V
Windbox Exhaust Fan H.P. 2~ 255 S =295
Windbox Recoup Fan H.P. < 23 A% &7
Updraft Drying Fan H.P. - FE{) igf .‘?ﬁ
Cooling Air Fan H.P. = 2) A0 pald
PI 314A Comb, Chamber A Recoup Air Press. -~ 2 0 &)
PI 315A Comb. Chamber A Discharge Pressure 3D = ‘/ f
PI 314B Comb., Chamber B Recoup Air Press. < C) :S )
PI 315B Comb. Chamber B Discharge Pressure -, Q ) &
TIC 214 Windbox Recoup Fan Suction Temp. Lz ﬁﬁgg;; 537 LT
TIC 323 Al Comb. Chamber A Gas Firing Temp.| ‘. | 235D | & 767 '
TIC 323 Bl Comb. Chamber B CGas Firing Temp. o ’4_‘:’_._*' / L2807
TIC 215 Burn Thru Temp. . s ok
PIC 211 Firing Hood Pressure -, —/,2 "éi__
TIC 207A Updraft Drying Header Temp. e - év’iy
PIC 208 Sec. Cooling Hood Pressure ~ - u;?;;' :374’
LIC 230 Hearth Layer Bin Level 2 oS 1Y

"A" Chamber "B Cha;ber

Total Hours on Gas

Total Minutes to MD=2:

X(an {0\0 -
b Xons '

JLA:sed 3/29/85 " 1-9
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o INLAND STEEL MINING COMPANY - MINORCA MINE
| CONTROL ROOM OPERATOR REPORT #4 l
IME 1 2 3 4
" 306B3 Comb. Chamber B Recoup Temp.(7) 203/ Do) Soso Qe / I
306B4 Comb. Chamber B Disch. Temp.(8) 2343 237y 2273 2278
306A3 Comb, Chamber A Recoup Temp.(9) 1920 1985 3000 73/
306A4 Comb. Chamber A Disch.Temp.(10) 2304 2347 2370 2272 W
PIC 205 Updraft Drying Hood Pressure -~.1 -2.0 -0 3.0 m
PIC 206 U.D.D. Header Press Bleed Off /6§ (7.0 /2./ A l
TIC 207B U.D.D Header Temp. 63 A A AN
PIC 209 D.D.D. Hood Pressure /2 =/ / =/ / —/ & I
PIC 213 Windbox Exhaust Header Pressure - 2< .1 -3 ~ 2.5 L AN
PI 210 Preheat Zone Air Pressure -8 -8 A - .2 I
Pl 212 Recoup Alr Header Pressure -, - -3 - .
PI 268 Pri. Cooling Zone Air Pressure -5 . -4 —.g
Hood Exhaust Fan Vibration 42 VA4 [Z /1 Z |
Windbox Exhaust Fan Vibration /7 51 as yAA |
Windbox Recoup Fan Vibration 3¢ 2./ 2.2 .4 :
Updraft Drying Fan Vibration Y4 4.9 2.9 S.o :
Cooling Air Fan Vibration -/ o -2 -/ I_
Hood Exhaust Fan H.P. /1700 [8oo (o0 /700 |
Windbox Exhaust Fan H.P. 240 2deco 40 S<2s I
Windbox Recoup Fan H.P, 250 2300 _2&0p 2730 |
Updraft Drying Fan H.P. 300 2100 20 3/9;_,_'
Cooling Air Fan H.P, 2800 >8c0 =200 2700 |
PI 314A Comb. Chamber A Recoup Air Press, 2 +./ +. / +/
PI 315A Comb. Chamber A Discharge Pressure -~ 2 -, 2 . 3 -3
PI 314B Comb. Chamber B Recoup Air Press. - < -. -, & -
PI 315B Comb. Chamber B Discharge Pressure [ o & (=] | I_
TIC 214 Windbox Recoup Fan Suction Temp. 475 ol ) s ) S2o
TIC 323 Al Comb, Chamber A Gas Firing Temp.| 3227 2354 D2LH 3% . l
TIC 323 Bl Comb. Chamber B Gas Firing Temp.| 23£3 237 2264 | azou
TIC 215 Burn Thru Temp. 73S 700 730 790
PIC 211 Firing Hood Pressure ~/ ! ~// —// -/
TIC 207A Updraft Drying Header Temp. éBD 630 _é..?a 620
PIC 208 Sec. Cooling Hood Pressure - 3.2 - 2.6 - 2.7 -3.7
LIC 230 Hearth Layer Bin Level /oo 78 86 39
¥A" Chamber "B" Chamber !
Total Hours on Gas 2 g
. Total Minutes to MD-2: {§ ’ I
“Hm[a0 .

<3

JLA:sed 3/29/85
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MeTEOD TE—DEIERMINATION OF NITROGEN
Oxipes EMmissions FROM STATIONARY
SOURCES (INSTRUMENTAL ANALYZER PROCE-
DURK)

1. Applicebility and Principle
1.1 Applicability. This method is applica-

ble to the determination of nitrogen oxides

(NO,) concentrations in emissions from sta-

tionary sources only when specified within

the regulations.

1.2 Principle. A gas simple is continuous-
]y extracted from a stack, and a portion of
the sample is conveyed to an instrumental
chemiluminescent analyzer for determina-
tion of NO, concentration. Performance
specifications and test procedures are pro-
vided to ensure reliable data.

2. Range and Sensilivily

Same as Method 6C, Sections 2.1 and 2.2.
3. Definitions

3.1 Measurement System. The total
equipment required for the determination
of NO, concentration. The mesasurement
system consists of the following major sub-
systems:

3.1.1 Sample Interface, Gas Analyzer,
and Data Recorder. Same as Method 6C,
Sections 3.1.1, 3.1.2, and 3.1.3. -

3.1.2 NO: to NO Converter. A device that
converts the nitrogen dioxide (NO,) in the
sample gas to nitrogen oxide (NO).

3.2 Span, Calibration Gas, Analyzer Call-
bration Error, Sampling System Bias, Zero
Drift, Calibration Drift, and Response Time.
Sasme as Method 6C, Sections 3.2 through
38.
3.3 Interference Response. The output
response of the measurement system to a
component in the sample gas, other than
the gas component being measured.

J-1



Pt. 60, App. A, Meth. 8

4. Measuremen! System Performance Speci-
Jications

Same as Method 6C, Sections 4.1 through
44,

§. Apparatus and Reagenis

5.1 Measurement System. Any measure-
ment system for NO, that meets the specifi-
cations of this method. A schematic of an
acceptable measurement system is shown in
Pigure 6C-1 of Method 6C. The essential
components of the measurement system are
described below:

5.1.1 Sample Probe, Sample Line. Cali-
bration Valve Assembly, Moisture Removal
System, Particulate Filter, Sample Pump,
Sample Flow Rate Control, Sample Gas
Manifold, and Dats Recorder. Same &as
:ﬁethod 6C, Sections 5.1.1 through 5.1.9, and

.11,

5.1.2 NO, to NO Converter. That portion
of the system that converts the nitrogen di-
oxide (NO:) in the sample gas to nitrogen
oxide (NO). An NO: to NO converter is not
necessary if data are presented to demon-
strate that the NO, portion of the exhaust
gas is less than 5 percent of the total NO,
concentration.

5.1.3 NO, Analyzer. An analyzer based on
the principles of chemiluminescence, to de-
termine continuously the NO, concentration
fn the sample gas stream. The analyzer
shall meet the applicable performance spec-
ffications of Section 4. A means of control-
ling the analyzer flow rate and a device for
determining proper sample flow rate (e.g.,

precision rotameter, pressure gauge down-

strearmn of all flow controls, etc.) shall be
provided at the analyzer.

5.2 NO, Calibration Gases. The calibra-
tion gases for the NO, analyzer shall be NO
in N,. Three calibration gases, as specified in
Sections 5.3.1 through 5.3.3. of Method 6C,
shall be used. Ambient air may be used for
the zero gas.

8. Measuremen! System Performance Tesl
Procedures

Perform the following procedures before
measurement of emissions (Section 7).

8.1 Calibration Gas Concentration Verifi-
cation. Follow Section 6.1 of Method 8C,
except if calibration gas analysis is required,
use Method 7, and change all § percent per-
formance values to 10 percent (or 10 ppm,
whichever is greater).

6.2 Interference Response. Conduct an in-
terference response test of the analyzer
prior to its initial use in the field. Thereaf-
ter, recheck the measurement system if
changes are made in the instrumentation
that could alter the interference response
(e.g.. changes in the gas detector). Conduct
the interference response in accordance
with Section 5.4 of Method 20.

6.3 Measurement System Preparation, An-
alyzer Lalibration Error, and Sample

40 CFR Ch. 1 (7-1-87 Edition)

System Bias Check. Follow Sections gy
through 6.4 of Method 6C.

6.4 NO, to NO Conversion Efficiency,
Unless data are presented to demo
that the NO, concentration within the
sample stream is not greater than § percent
of the NO, concentration, conduct an NQ,
to NO conversion efficiency test in accord.
ance with Section 5.6 of Method 20.

9. Emission Test Procedure

7.1 Selection of Sampling Site and Sam.
pling Points. Select a measurement site ang
sampling points using the same criteria that
are applicable to tests performed using
Method 7. _

7.2 Sample Collection. Position the sam.
pling probe at the first measurement point,
and begin sampling at the same rate as used
during the system calibration drift test
Maintain constant rate sampling (Le., x19
percent) during the entire run. The sam.

pling time per rup shall be the same a5 the

total time required to perform a run using

-Method 1, plus twice the system response

time. For each run, use only those measure.
ments obtained after twice the response
time of the measurement system has
elapsed, to determine the aversge effluent
concentration. ‘

7.3 Zero and Calibration Drift Test

Follow Section 7.4 of Method 6C.
8. Emission Calculation
Follow Section 8 of Method 6C.
9. Bibliography
Same ss bibliography of Method 6C.

J-2
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CALCULATION EQUATIONS
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CALCULATION EQUATIONS

METHOD 7
P, P,
Vitstd) = 17.64 (V. - 25) .T;" T;
c, = 6.243 X 10°° Vr-il——-
m(std)
2090 C_F

E 209 - B,

2
C, (GR/DSCF) = 7000 C_
C, (MG/DSCM) = 1.60186 X 107 Cg
C, (ppm-dry) = 8.37552 X 108 C,

86 -3
= 6 - —_—t

C, (ppm-3% 0,)= 8.37552 X 10° C_ | 13559 87 |

0
2

, ] x
Cs (ppm=wet) 8.37552 X 10 Cs 4 Ioo)

. CEé-1
K-1 '



c
S

s

MC

CS

CS (ppm-3% 0,)

CS

(GR/DSCF)

C_ (MG/DSCM)

(ppm=dry)

(ppm~wet)

SYMBOLS

Average oxygen content in flue gas, % v/v

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, LB/DSCF

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, GR/DSCF °

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to standard conditions, MG/DSCM

Emission factor, LB/10°BTU
F~Factor for given fuel type, DSCF/I0*BTU

Mass of nitrogen oxides as nitrogen dioxide in gas

.sample, Pg

Moisture content of flue gas, %
Final absolute pressure.in flask, IN. HG
Initial absolute pressure in flask, IN. HG

Concentration of nitrogen oxides in flue gas, dry basis,
(v/v), ppm

Concentration of nitrogen oxides in flue gas, dry basis,
corrected to 3% 0, , (v/v) ppm

Concentration of nitrogen oxides in flue gas, wet basis,
(v/v), ppm ‘

K-2 CE6-2



T, = Final absolute Temperafure__-!-n flask, °R

T' = Initial absolute temperature Jn flask, °r

Vf' = Volume of flask and valve, cc

Vm(s1‘d) = Sample volume at standard conditions, dry basis, c¢

] | |
K-3 CE6-3
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INSTRUMENT CALIBRATION SHEET
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Interpoll Laboratories, Inc.

Iemperature Measurement Device
Calibration Sheet

Unit under test:
vendor _ Arkins '
Mode1 39658 — A Serial Number _Qv/ ODhT- 1
Range O ~/5FG % Thermocouple Type _

Date of Calibration _ ¢ -/S-%0 Technician Mm__
FPoT #F | |

Method of Calibration:

o Comparison against ASTH mercury in glass thermometer using & thermostatted and insulated aluminum block designed
to provide unifora temperature, The temperature is adjusted by adjusting the voltage on the block heater

cartridge,

X Omega Mode! CL-300 Type k Thersocouple Simulator which provides 22 precise temperature equivalent willivolt
signals, The CL-300 15 cold junction compensated. Calibration accuracy is # 0.1% of span (2100 %) 4 1 degree
(for negative temperatures add + 2 degrees. The CL-300 sisulates exactly the millivoltage of a Type &
thermocouple at the indicated temperature.

Desired Temperature of Response of Deviation
Temp (°F) Standard or Unit Under Test
Nominal Simulated Temp (°F) °F) At (F) (%)
0 =) -/é .- 35
100 — o - 7S & Wi
200 A0y /o9 Vi YA
"300 —200 292 — ryci-2
400 —_—oo —20 — 2L
500 S YP & —£3
600 600 LPL & il
700 17— I L 7S A 3y
800 — 800 800 P~ __0?
900 Fo O fo 2 2 .7
1000 20002 004 P A s 78
1100 2208 ey 2 58
1200 Ty 27 < ) _E
1300 /300 /3,32 P 1 ld
1400 s &Y. B L A L2 . 74
1500 VAR - X~ 7S5 73 =3 bl
1600 pL RN 2623 oz b2
1700 2207 228 7 2 222
1800 L8080 B8O X —3 i
1900 22 002 289 < & <25
2000 20 00 L9827 L2 P
2100
Averages: 4.92 X
OF = off scale response by unit under test (°F)
X dev = 100 At / (460 + t)

é Unit in tolerance '
Unit was not in tolerance; recalibrated - See new calibration sheet.

$-433
L-1
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