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ABBREVIATIONS

ACFM ' actual cubic feet per minute

cc (ml) cubic centimeter (milliliter)

DSCFM standard cubic foot of dry gas per minute
DSML dry standard milliliter

DEG-F (°F) deqrees Fahrenheit

DIA. diameter

FpP finished product for plant

FT/SEC feet per second

9 gram

GPM gallons per minute

GR/ACF grains per actual cubic foot

GR/DSCF grains per dry standard cubic foot
g/dscm grams per dry standard cubic meter

HP horsepower :

HRS hours

IN. inches

IN.HG. inches of mercury

IN.WC, inches of water

LB pound

LB/DSCF pounds per dry standard cubic foot
LB/HR pounds per hour

LB/10%8TU pounds per million British Thermal Units heat input
LB/MMBTU pounds per million British Thermal Units heat input
LTPD long tons per day

MW . megawatt

mg/Nm; milligrams per dry standard cubic meter
ug/Nm” micrograms per dry standard cubic meter
microns (um) micrometer

MIN. minutes

na nanograms

ohm-cm ohm-cent imeter

PM particulate matter

PPH pounds per hour

PPM parts per million

pomC parts per million carbon

pom,d parts per million, dry

pom,w parts per million. wet

ppt parts per trillion

PSI pounds per square inch

SQ.FT. square feet

TPD tons per day

ug micrograms

v/v percent by volume

w/w percent by weight

< < (when following a number)

Standard conditions are defined as 68 °F (20 °C) and 29.92 IN. of mercury
pressure.
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1 FOREWORD
g.423
On August 6, 1991, Interpoll Laboratories personnel conducted sulfur
dioxide emission engineering tests on the Step 3 Line 7 Waste Gas Inlet
and Stack at the U. §. Steel Plant located near Mountain Iron, Minnesota.
Steve Lonnes and Gary Hove of Interpoll Laboratories performed the on-site
testing. John Lanari provided coordination between testing activities and

plant operation.

Sulfur dioxide determinations were performed in accordance with EPA
Method 6 Tester Option No. 2 which uses a Method 5 sampling train in which
the water in the impinger train is replaced with 3% peroxide solution. In
this work, the samples were collected at 0.75 CFM. To facilitate the
calculation of S0, emission rates at the stack, the test team conducted a
volumetric flow rate determination in accordance with EPA Method 2.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual values which
existed at the time the test was performed.






Table 1. Summary of the Results of the August 6, 1991 Sulfur Dioxide
Engineering Determinations on the Step 3 Line 7 Waste Gas
Stack at the USX Facility in Mountain Iron, Minnesota.

Vs
%A CONCENTRATION EMISSION RATE
RUN (ppm.d) (LB/HR)
1 195 676.4
2 154 533.7
3 169 586.0
AVG 173 598.7
Table 2. Summary of the Results of the August 6, 1991 Sulfur Dioxide

Engineering Determinations on the Step 3 Line 7 Waste Gas
Inlet at the USX Facility in Mountain Iron, Minnesota.

CONCENTRAT ION EMISSION RATE
RUN (ppm.d) (LB/HR)
1 244 -







2 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition (Orsat and moisture) are presented first
followed by the computer printout of the sulfur dioxide determinations and
the preliminary flow rate determination.

Appendices contain all field data sheets, laboratory results, and
process information.







Test No. 1l
Step 3 Line 7 Stack

Results of Orsat & Moisture Analyses

Date of run

Dry basis (orsat)

carbon dioxide.......
oxygen.-...l.l..!.u..
carbon monoxide......

nitrogen.......cuov0u0.

Wet basis (orsat)

carbon dioxide.......
OXYFeN .t enonsasosnaa
carbon monoxide......
nitrogen......cccvee.

water vapor..........

Dry molecular weight...
Wet molecular weight...

Specific gravity.......

FO

Interpoll LaBg g

eport No. 1-3380
teel Corporation

Mountain Iron, Minnesota

Run 1
08-06-91

15.01

71.46

10.11

29.28
28.14

0.972

1.105

Methods 3 & 4(%v/v)

Run 2
08-06-91

16.80

79.50

29.26

28.03

0.968

l1.108

Run 3
08-06-91

16,90
0.00

79.50

15.00
0.00
70.57

11.23

29.25
27.99

0.967

1.111






Interpoll Labs Report No. 1-3380
' US Steel Corporation
Mountain Iron, Minnesota

Test No. 1
Step 3 Line 7 Inlet

Results of Orsat & Moisture Analyses—-———-- Methods 3 & 4(%v/v)
Run 1
Date of run 08-06-91

Dry basis (orsat)

carbon dioxide......c0000 3.50
OXYOCN . st vnsossnsusssscrsoos 17.00
carbon monoxide........... 0.00
Nnitrogen......oeeeenacesas 79.50

Wet basis (orsat)

carbon dioxide.......oes .. 3.30
OXVIeN .o esawnan e s e ce s e nn e 16.02
carbon monoxide......cecvse 0.00
NItrogen..esccvesvsncsncss 74.93
water vapor...reeerrvaacees 5.75
Dry molecular weight........ 29.24
Wet molecular weight........ 28.59
Specific gravity....... ce 0.988
FO 1.114






Interpoll Labs Report No. 1-3380
US Steel Corporation
Mountain Iron, Minnesota

Test No. 1
Step 3 Line 7 Stack

Results of Sulfur Dioxide Determinations--==—==r——-——- Method 6
Run 1 Run 2 Run 3
Date of run 0B~06-91 08-06-91 08-06-91

Time run start/end.....(HRS) 830/ 930 94071040 1055/1155

Barometric pressure.,.(IN.HG) 28.36 28.36 28.36
Meter temperature....(DEG-F) 70.10 79.40 87.40
Meter correction coefficient 0.9974 0.9974 0.9974
Volume through gas meter....

at meter conditions...(CF) 45.180 46.760 45,980

standard conditions.. (SCF) 42.743 43.475 42.125
Total sampling time....(MIN) 60.0 60.0 60.0
Moisture content......(%V/V) 10.11 10.92 11.23
Volumetric flow rate (DSCFM) 348900 348900 348900
Oxygen content....(%V/V DRY) 0.00 0.00 0.00

Milliequivalents of S04 in..
gas sample....... hee e 19.56 15.70 16.70

Sulfur dioxide concentration

(GR/DSCF ) .c v teenannnnsna 0.2262 0.1785 0.1959
(MG/DSCM) .. .......... aaae 518 408 448
(PPM-DRY) .. et incnncnn 195 154 169
(ppM“wET)il......l...l'!.l 175 137 150
S02 Emission rate....(LB/HR) 676.38 533.70 585.99






Interpoll Labs Report No. 1-3380
US Steel Corporation
Mountain Iron, Minnesota

Test No. 1
Step 3 Line 7 Inlet

Results of Sulfur Dioxide Determinations------=-=---- Method 6
Run 1

Date of run 08-06-91

Time run start/end..... (HRS) 1312/1348

Barometric pressure..(IN.HG) 28.36

Meter temperature....(DEG-F) 95.90

Meter correction coefficient 0.9974

Volume through gas meter....

at meter conditions...(CF) 18.860
standard conditions.. (SCF) 17.015
Total sampling time....(MIN) 36.0
Moisture content...... (sV/V) 5.75
Volumetric flow rate (DSCFM) 0

Mil]iequiva1ehts of 804 in..
gas samp1e..l.ll.l........ 9.78

Sulfur dioxide concentration

(GR/DSCF) et eeunennenneennn 0.2841
(MG/DSCM) e evvvennnn. 650
(PPM=DRY ) v v eenennennnenn . 244
(PPM=WET).uveuvnnnn. e 230






Interpoll Labs Report No. 1-3380
US Steel Corporation

Mountain Iron, Minnesota

Test No. 1
Step 3 Line 7 Stack

Results of Volumetric Flow Rate Determination—--—----- Method 2
Date Of Deter‘m‘ination. I EEEEEEEEE 08-06_91
Time of Determination.......(HRS) 1228
Barometric pressure.......{IN.HG) 28.36
Pitot tube coefficient........... .84
Number of sampling ports......... 4
Total number of points........... 24
Shape of duct.....ccvevrveenn. ceee Round
Stack diameter......ceces.0..(IN) 192
Duct ar‘eauoo..noonn...-.n-(SQ-FT) 201.06
Direction of flow....... e s reeas up
Static pressure...........(IN.WC) -.36
Avg. gas temp......vees04.(DEG-F) 116
Moisture content..........(% V/V) 11.20
Avg. linear velocity..... (FT/SEC) 37.5
Gas density.......c.cves..{LB/ACF) .06310
Molecular weight......(LB/LBMOLE) 29.25
Mass flow of gas..........{(LB/HR) 1713657
Volumetric flow rate....covevuuee
actual......civveeeeeesss(ACFM) 452625
dry standard............(DSCFM) 348901
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INTERPOLL LABORATORIES EPA METHOD 2 FIELD DATA

Job

Source

Ved., 7R (2 ot
IR 3 vpang & STeeig
Date F-6-9¢
192 IN.
°F Wet bulb =F
Manometer: ngeg. O Exp. O Elec.

Test 4. Run _L
Stack dimen.
Dry bulb

Barometric pressure 28:7¢ in Hg
-0.36 in WC

Operators SIEVY oM S, 64RY sdVts
Pitot No. ZI1-% Cp _&¥Y

Static pressure

SHEET

be——————= Cross Section

Distance
from Stack
Wall (in)

Traverse i Fraction
Foint ; of
No. Piameter

t

P8 LS A et 28 s e ) gt s 24 2 s S S eSS Y

SIS EREESE |Port length:

0.0 T Y4,0372

>
J

Distance
from End of jPressure
FPort (in)

Schematic of

Temperaturai

Velocity
of Eas
(<F)

(in WC)

5.5 in.[lTime start:)22& hrs

9.93

0,3

o.43

el O (2.%¢
0!“3 'Z'L'C,_(_e_

1€.36
8.1 0

0,40

—

3% .48

03%

0,250 4%.00

53,50

wyLt

0373

0356 6333

23.35”

o‘z-f '-Oc.O‘{

0,39

&332

232

N33

2.29 I“a

0,32

637 "

0.76

Q4o

0,37

O,3%

&3]

24§

o.49%

s

0.43

oYt

N al Al nl 0N DN ST Sl (ol ol L o B ol SN B SN O ] 2 O P

oMS

n Temp. meas. tool % S/N:

R or nothing= reg.

manometer;

A-1

= expanded;

E = electronic S=-392.1



INTERPDLL LABORATORIES EPA METHOD 2

Job ___ V.S, srpms RO,

Source

e
IN.

Test ) Run _t__ Date
192
Dry bulb__ °F Wet bulb g
Manometer: WWReg. 0O Exp. [ Elec.
Barometric preséure 2836 in Hg
in WC

Stack dimen.

Static pressure

Operators SEVIS leaw?SS; LA On SR

STEP 3 P az_jﬂZEaé

FIELD DATA SHEET

LN

v

D

Schematic of

Pitot No. _Z1- Cp 6.€4 le——-Cross Section =———7=
Traverse | Fraction Distance Distance |[Velocity Temperature
Point ‘ of from Stack |from End nflPressure °gas
‘ No. i Diameter Wall (in) Port (in) § (in WD)
| mE s e | Porrt lengthe A “ in. [Time starts hre |
32 33.50
Fé 101,50
o 165:50

Temp. meas. tool & S/N:

manometer;

R or nothing= reg.

===

Floulh #1¢

S= eupanded;

hrs
§-392.1

Time end:

E = electronic

A-2



EFPA Method 4 and & Field Data Sheet

A-3

: Job - VS, <reel. colkP. Operator (s)
Source _ <Sizep 3 LuE 3 SrACK- Meter Box No. _ € Gasmetér coef. ©.49%4
Date _%-¢-G9¢ Test _4 _Runm ., _ “H& _1.9% _in.WC Bar. press 283& in.Hg
| Sample Train Leak Checks: |
Pretest: < 0.02 cfm at _15_ in. Hg.
_ Posttest: _©.0 cfm at 2.0 in. Ha. %
Trav.| Samp.| Sample | orif.|VAC.]  Temper: i'l‘emper'atur'es (=F) Dxygen
o | i | ety |cimwey inHglProbe| oven I=mpg.ﬂ Bas/1In |Gas/0Out § (Zv/v)
ﬁZOSBOy s AEWE— it el
3 <l 9950 |19 |Silesolese |95 | 69 | 62 |
3] w©l 3%colLse |5 o5 | ¢3 |
3| s %335 | Lo |se | &7 X I
31 20 13108 | gc 1S:6 4253 |zzy |y 698 | 65 J
2y B i9032 | tg¢ | S.6 72 14
2| 20 Jauss | rae |51 29 | &}
2l 3e 19736 1,96 slass {est |yt s €5 !
Yl gl M | 196 ) S 76 Z
1 yg—lros.43 | L9658 L KL
(1 2o 1108.71 | wae | SRS 255 «19) 7 gl
) | SsTll3.so | tae |59 R
| | Ge § 113 YRR B ¥ 1T
(0°30) |
gEEEE 0™ 60 [V = yS,18]| "H) ave=) 9(.533'-:::‘ Sesum gﬁ (tm)ave.=Q0,| =222
Condensate Data:
ﬂ Ly e,
Item u Final Tare |Difference determination
m« £5 5—,_,'= %1 Vasa =‘1'L?-‘1°T
Condenser ﬂ Moisture =jp . %v/v
a S0z, dry = ppm
Desiccant s T 1501 2 S0z, wet = ppm
Total [o T LE/MMBtu =
5-287 al



Job

2R Method 4 and & Field Data Sheet

Source

UsS, STEE eon,
Date J-G-5) Test 1 Run

—

Operator(s)
»$ewt. Meter Box No. S Gasmeter coef.

~He (& in.wC

SL o4 #O

D'
Bar. press Z8J3¢% in.Hg

Sample Train Leak Check:

Pretest:

< 8.02 cfm at _15  in. Hg.

&

Pasttest: %O  cfm at _o»0 in. Hag. g(
Samp.— Sample Orif. |VAC. Temperatures (°F) =E§ZEEE]
I;:ﬁ) v?}:z?a (?ﬁ;g ianEfrnbe Dvenllmpg.ﬂ Gas/1In Galeu_: (Lv/v)
ICEDINMES
g l1zi.sy | 1% |SStse iz |ys | A3 | L
o (12645 J148C |$% 9% [T
{130 06 | 196 |S6 g6 | M
Ze | [35.16 | )96 S 4254 {255 | Y4 5| 74
25~ 139.3% | /.90 | S %] s
36 § 2.6l | [9¢ | §A €2 |
sl 143 | 1a |sq2se |2salso | x| %
Yo § .24 | (.94 |60 g4 | 1M
| yo | I1sH.07 | .96 &0 gl: 19
U sp 15259 | % | ¢oj2s1|ws9|so] 1]
‘I sxligLau | 166 (o] - g721 ¥O
(| eo Jl6445 | 19 |60 £§ | %I
(lowo)]
B0 g |Vmde. 30| T -vom || B8 s mmmany ¢t eve. = 39, 4 [EEEEE
Condensate Data:
H Weight (g) Preliminary results
Item 'j___final Tare Difference QZt:g:isgzgsgtratlnn
-_Impingers_ SEs (g9 ~c?T Vaca = ,_I;EDT
Candenser Moisture =IO'?C)ZV/V
S0=, dry = ppm
Desiccant [(Yss J4eg /1 S0=, wet = ppm
SESszesmummooomsenssssess]  Total I 3 LE/MMBtu =
5-287 ai

A-4



EPA Method 4 and & Field Data Sheet

r Jeb VS, ST, carp - Operator (s) 3¢ 4+ PO
Source S/ 7 exAE P STACLLMeter Box No. _$ Gasmeter coef. 2,9939

Date _§=6&L -~ Test L_ Run _=2 ~He LD in.WC Bar. press 1%,736 in.Hg

Sample Train Leak Check:
Pretest: < 8.82 cfm at _15_ in. Hg. W
Posttest: _o.0 cfm at _jo© in. Hg. K

32;2; VAC. Temperat.l_.x__:es (=F) W
(inWC) Gas/In Gas/DutE('f.v/v)
SSE=issme ";;:;’_C;%_ ;..:E:'.::-: S -E.-E:-“_j "‘:’:-’:'_—"_—':’-_"'- :::::;EEE‘
-3 ol isys | 1696 [ ¢olzs3|oso| un | < T\
31 B lbc [go 56 gL
3] «f et | )9¢ |co] 1 g8 | %2
3 2§ ingaq |19 [¢.(lZss j2st | 43 4qo g3
2| 2 {13328 | (9¢ |€. 9 | €Y
2| 3o | 137,63 | L9¢ 162 49l §s”
] selian g ] rac G257 |es3 jus | Q) gS
U el las.32] 19 [( T 13 4
(| aclime] 9ele3 91| 85
1| solgozoo| lac [g3l2esqlesc | 9 g2] S5
(| s3~l72ow43] 1.9¢|6-3 94 | &7
/1l 6o | U0LG| L6 &3 74 | %%
(s |
207 Co [Vmysqe | T " 19| BEEEE | BEEE  EEEER| (- -ve- = 97 4 (SR
Condensate Data:
ﬂ Weight (é) Preliminary resul?s
of S0z concentration
Item g Final Tare =Di-F'Fer'en:e= determination
Impingers Sc‘\ ‘-{"?3 c?<6' Vaca = 42'1‘! DSCF
Condenser Moisture = 1, ;L_{ /v
80=, dry = ppm
Desiccant 1531 . |s2 Y S0z, wet = ppm
SiomEmescoommannescesnns]  Total N3 LB/MMBtu =
§5-287 &l



Job J. S

- et e

St s b MVt g 6 VY 4 il y

[ ———)

EFA_Method 4 and & Field Data Sheet

SWRMZ-P

Source SCMDBQ’LIAJL@"' Meter Box No. _S Gasmeter coef. 0.9‘3'7"1'

Date 5"(9'%( Test 2 _ Run ] “He 196 _ in.WC

Operator (s)

‘5Z'M uMULaj, LT a,ue;-f"

Sampla Train Leak Check:

Pretest: < @8.02 cfm at _15 in. Hg.
Pasttest: _©.©0 cfm at _¢(S in. Hg. \g‘
Trav. Samp.: Sample | orif.{vac. Temperatures- (=F) N l_D::ygen%
Point{ Time Valume Meter e e e
No. {min) _ (cf) (inWC) linHg Probe| Oven mﬁasﬂlut th/v)f
= OOIRE | F F FE F
A-3 | s fate.zi |19 oo {75202 245§ 95 | 93
31| s hz«?.ﬂu 15¢  lie.o G o S
2| 15 ) 236 |96 .0 9% | 3
2| 2o § 22327 |1%¢ (13,7 4282|256 ¥ teo | 2¢
Ll 2% §| 230e7| L7 13.5 | { s9 | as
(1. 2¢ { 230.00| 8¢ |14. oo | 26
(13%)
g=z=E| 0= 20 [V %3] (*H) mve=)5C (tm)ave.= 95,9 |SES82S

Condensate Data:

ﬂ Weight {g) Preliminary results
- of S0= concentration
Item E Final Tare Difference determination
Impingers i 2 sDl o | Veew = 1.0y DSCF
Condenser Moisture =&, 3y iv/v
S0z, dry = ppm
Desiccant 9%t 1450 & S0z, wet = ppm
Total § 72— " LB/MMBtu =
S-287 &1

A-6

Bar. press 283% in.Hc



APPENDIX B

INTERPOLL LABORATORIES ANALYTICAL DATA






Interpo
(&1

l Laboratories
) 7846-6020

p

) _

EPA Method 3 Data Reporting Sheet
Orsat Analysis

1
2

Job US Steel Cond. Source_J7end Lire]
Deil Sobasrfsa—ETor Dot of Tost St
ngt.g g?'ﬁnalceus Y-Sy #g&hg:‘:?ggs‘g‘cdzi];eted L ——
| [ sample |No. Buret Readings (ml) T cone. Conc. j
Log Number jof CO- 0= Fa
and Type [An.{Zero Pt.# After COz |After Oz |Lv/v Dry |%4v/v Dry
! 10,00 3. 80 M.Je | 3.80 | /.70 Lif
292629512 1y me | 2. 8o 20.50 | 3.80 /670 L
| | @®oF [ove sesenesstesessssscovssasswons| 3. 3o .
! lo.mo | 3.70 209.50 | 3.90 (.80 IZZ
% 12 @.00 | 3720 2056 | 3.9 /6.8 |1y
@B oF |Avg 3. 70 /.82
! lo.00 | 360 20.50 J. 60 [b. G0
I 2| .00 | .00 20. 54 | 3.60 /6. 90

J | ok or_[avo| sesesseimesemevensoeewennn | (0| /050 |
1

DA ]

o ¢ _[ave| evemeeiesssssssmiessmmmey

oFfF

|
|
[

1
2 ' :
pe0F [ivo pooessssiessssessswiowsweses| | =w
1
2
0B 0F [ovo, SCESOREISR SRR | =
i
2
0 B 0 F |Avo | NS aal = K
D/mbiant Air QA 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 1.016-1.130
Bi tuminous 1.983-1.250
Where Fgp= 20.9-02 Dil:s
CO=z Distillate 1.260-1.413
Residual 1.210-1.370
Gas:
Natural 1.600~-1.836
. Propane 1.434-1.536
F=Flask (250 cc all glass) Butane 1.4@5-1.555
B=Tedlar BRag (3-layer) Wood/Wood Bark 1.200-1.120

B-1 _ LSC-04-BR






Interpoll Laboratories
(612) 7846-6020

3
r

Data Reporting Sheet
Orsat Analysis

Jr=

I

EPA Mathod

Job j!,g FI%Q&[ (dﬂg- Source J# ‘ne /.
Team Leader Test Si Ly lef~

Date Submitted Date of Tes /
. Test No. No. of Runs ed_J{
Date of Analysis Technician
iTest/ Sample Na. Buret Readings (ml) Conc. Conc.
Run |Log Number |of COx O= Fo
and Typa |An. |Zero Pt.l After COxz |After Oz |(%4v/v Dry |%v/v Dry
! 10.00 .50 26.59 | 3.50 /72.00 iy

Q.00 2.50 20.50 3.50 /1. 00 J[.a
SIS | ;S0 | /(].oc SN

[
— —
0 B 0 F_ [Avo | B ice ol -
YAmbient Air QA 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. Anthracites/Lignite 1.016-1.120
Bituminous 1.883-1.235
Where Eg= 20.9-D Nil:
O= Distillate 1.260-1.413
Residual 1.210~-1.370
Gas:
Natural 1.4600-1.8356
Propane 1.434-1.58646
F=Flask (250 cc all glass) Butane 1.4@5~1.553
B=Tedlar Eag (S—~layer) Wood/Wood Bark 1.200-1.170



vola) Jes5—-5828

EPA Method & Sulfur Dioxide
Titration Data Sheet m\%a SHeat

Job U.S Skeel Grp. __ Source Stee 3 Line 7
Team Ceader <L Test Site Stacrs
Date Submitted £ %4l Date of Test % 6 wl
Test No. { — No. of Runs Completed__2#
Date of Analysis [k A Technician . Hwin e
Sample| pH of Dilution|Aliquet [No.|Start Final |Volume
Test/| Log Original |Final Vol.| Factor |Titrated|of Vol. |Vol. Jof Tit.
Run [Number [Sample * (V1) {DF) (Vo) An. |Buret |Buret| (V.)
. (ml) (ml) {ml)
Field HCE. 5 500 m} 1 DF 1 mli 1 00 o018
Blank| &P E 250 ml % i3 DF 8 S5 ml 0.0/
O pH 0100 ml N 2B DE | Q18 md] 2 | 0.5 D3y
Vo |PA%-o/ 0 ml |0 S@ DF | f¢ 20 al ———
0O __DPF | O __ml|Avg |ZEmms| simmm
3 pH<3.5 SO0 ml 1 DF 1 mlf 1 ] .
@ prics %“ﬁmml'ExDF %s ml 0-% L‘_“""
\/, -02 |0 pH 190 ml |25 DF | g12ml| 2 |yvys | §w
0 ml | 5@ DF | 0 208 ml Ro— —
0 . __DF | O ____ml|Avg|Emesms R
h LS
e =  ————— _——~—— e ————
20 ml i DF 1 ml| 1 0 [NAY
% 50 ml gua DF ga ml S ’
D188 ml |IQ 25 DF | O 1B ml{ 2 |/).{5 |1Y.95
0 ml 10 5@ DF | § 20 ml N S
O __DF | O __mil|Avg|ERses Sines
= oo LRSI | BV
HeZ.Sl B SO8 ml 1 DF 1 ml! 1 ljv25 Stwo
“ BpHes-=) B 3SR 01 (B ip BE 85 m . £e
! ,/3 0¥ |g pH 0 180 ml |0 25 DF 010 ml{ 2 | o | 22-30
I g ml (1 S@ DF g 29 ml —
0 __.DF { 0 __ml|Avg|SEERE FEEEE 3.0% |
H<S. 5 SO0 ml 1 DF 1 ml| 1t
g phes H 358 mi Hiopr {0 M
g pH 0O 180 ml (g 25 DF Oi®d ml| 2 :
O ml | 5@ DF | [J 20 ml | —— p—
0 DF g ml | Avg | Enarmes | e
__#
H<3.5 S8 m} 1 DF 1 mif 1
opnes.S B30 m (BioBF [BE ™
pH O 188 ml [ 25 DF 0@ mli~2
[n] ml |0 S® DF 0 28 ml ——
. O __DF | O ___mljAvg | Fisse suanm
e —— %_———a—ﬂ
H{Z.5 500 ml 1 DF 1 mi] 1
Or Evsmm guam-' Es m}
0 pH 0108 ml |25 DF | 0 10 m1| 2
3] ml (] S@ DF g 20 ml TN I——
O __DF 0 ___ml |Avg | sHms: | Srme
HeS. 5 SO0 ml 1 DF 1 ml| 1 :
O phes-5) 2328 m B ie BE s i
0 pH -0 11ed ml g 2% DF g 18 ml} 2
S g ml {0} 5@ DF A 20 ml ——
O DF | O ___wllAvg | EHEEE | 5EEEs
NPpHZ.5| 0SB@ ml D1 DF [ A1 ml] & . ]!
. EIREI N e ,",
H m 29 m = .
oe B ml |H 22 BF E 20 ml f——t———
O __DF ..l |Avo | BRI H
HCZ.S 500 ml 1 DF 1 ml| 1 .
I ge "l B35 mi [HienF | BL o
0 pH 0100 ml |J25DF | § 10 ml| 2 B
0 ml 10} S@ DF | O 20 ml ST B
| O ___DF | O __ ml|Avg |FEsms| sesees ﬂ
Normality of Titrant(N): dvivd3 N g Ion Exchange
- 0 EPA Audit (s)
Vol. Titrant for Field blank(Vu): 0.7 m1 Audit No.
Vol. Titrant for Method Blank: 0. 18 ml Audit No.
# IT pi >3.5 Adjust with conc. perchloric acid to pH~2.6 5-421
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US- Steel

{(&1Z2) 78&6&-5228

EFrA Methond & Sulfur Dioxide
1tration ata eq

s-’-qP 5 Laﬂhe 7

Job Source

Team Leader = Test Site Scradber Lt
" ate Submitted Foz-9/ Date of Test 5 & =i/

" 25t No. 2 No. of Runs Completed /
Date of Analysis FriW g7 Technician L Bomnes

. 3 Iy 3 - I}

: Sample| pH of Dilution|Aliquot |[No.|Start|Final [Volume
~Test/] Log Original |[Final Vol.| Factor |Titrated|of |[Vol. |Vol. |of Tit.
Run |[Number |Sample *| (Veocin) {DF) (V.) An. |Buret |Buret] (V.)

# (ml) (ml) (ml)
e e |
rield H<{E.S S88 ml 1 DF 1 ml 1
Blank oe g 250 ml 8 18 DF E S ml
1 pH 0190 ml | 25 DF | O 1@ ml| 2
0 ml 10 52 DF | 0O 20 ml S, SN
0O ___DF | g ___ml|Avg|EEmas| SEnas Ve |
ﬁ H<3.S sd ml 1 DF 1 ml] 1 2.30 | 240 2,10
2/ Behes= B2t mi |[Fionr | B2 o 223
| 13926-08|0 pH 0160 ml |J 25 DF | O 1@ ml| 2 |294.490 |2¢. 50| 2./°
0 ml {0 S@ DF 0 20 ml e
ﬂ m] DF 0 ml |Avg | SR || 2./0
—_— e —————
H<E.S S22 ml 1 DF 1 ml 1
op E‘zsmml BIBDF 85 ml
ﬂ 0O pH 0 1020 ml |0 25 DF g 8B ml} 2
O ml |0 58 DF | O 20 m —
u] bF O __ml |Avg | EREES | e
I HLZ. 5 2090 ml i DF 1 ml} 1
{ oe “VBE358 % (Bisbr | BS mi
0 pH 100 ml {0 25 DF | 0O 10 ml| Z
0 ml |0 5@ DF | O 20 ml
0 DE x] ml | Avg | SmmEE | aams
— e e — %‘
ﬁ ‘ HL3.5 S0 ml 1 DF 1 mlj} 1
DpHes.s B30 m [Bienr | HE M
0 pH 0180 ml 10 25 DF g 109 mly 2
0 ml QO S@ DF 0 20 ml e
ﬂ ] DF 0 ____nl |Avg | Eeas | ReRss
—_—— et 1
H<3.5 S@@ m} 1 DF 1 mif 1
Dpddaéﬁﬂml BIEDF 85 ml
P g pH g 102 m1 |g 25 DF 0 10 ml|~2
I — 1 0 ml | S@ DF g 20 ml ——
g __DF 0O ____nllAvg | e | Saann
pHLS. S SO ml 1 DF 1 ml b
E D B"EB m] Bm DF 85 ml
0 pH 0169 ml |25 DF | g 10 ml| 2
0 ml {OQ 5@ DF 0 20 ml —
! | D DF | O __ml |Avo | BHERE | ERSEE
i " |p pH<3. SO0 ml 1 DF 1 mi| 1
Opnes-= B3 m (Hionr { B W
0 pH 0182 mi |[A 25 DF | g 18 ml| 2
I g ml |0 SO DF O 20 ml —
I | 0 __.DF | O _ ml|Avg | mmm s
OpPHS3. S oS@@ ml INL DF |1l mif 2
i H B 120 m1 B >2 BE H o mil 2
Y1 m s m
i oe B m |HS8br | H 20 m
] DF 0 ml | Avg | B | e
H<3.S51 O S0 ml 1 DF 1 ml] 1
H oe 0 250 mi BmDF 85 m]
g pH 0i0® ml ([Q 2B DF | g 18 ml| 2
0 ml {0 50 DF | O 20 ml
i g DF O _ _ml [Avg | B |
Normality of Titrant(N):00(0¢3 N 0 lon Exchange
) . 0O EPA Audit(s)
/ol. Titrant for Field blank(V.):_2./S ml Audit No.
"Vol. Titrant for Method Blank: £-085 _ ml Audit No.

¢ I¥ pH >3.5 Adjust with conc.

B-4

perchloric aclid to pH™2.6

5-421



Jab VeS, SEESEL. ceolp. Source

1Interpu11 Laboratories
(612) 7846-6020

Chain of Custody
Sample Deposition Sheet

Team Leader__ o7&V (O~ ¢SS Test Site_ $rq-esC
Date Submitted Vo Ry Doevir X Date of Test f~e<¢
Test No. : 2 J No. of Runs Completed___ =2
F — —— —
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: [jAs per EPA M-S
—— cetone [jPther
gP.1. Water
Filter: _
" G.F. Jfs per EPA M-35
— [IS.S. Thimble Jfs per EPA M-17
2.5" G.F. Qother
047 mm G.F.
o Impinger Catch: OMN Protocol
.I. Water QW1 Protocol
g% H=0= BEFAE=d or 8
<7 4MS Hg Only DAcid Gases
: [4MS Metals [Formaldehyde
Ji.-@ N NaOH Metals
[[0ther . [0ther
Integrated gJARs per EPA M-3
'Eg Gas sample As per EPA M-10
{JOther
Oxides of [J&s per EPA M-7 Date
ap—— A .
Nitrogen (NO,) Obther : Time (HRS)
— [] Fuel Sample fgAttached fuel Form
B a Aggregate #5-B1463RKRR
| Particle Size (X-Ray Sedigraph
DBahca Methad
Audit Samples
— | [JSulfur Dioxide OAs per EPA M-56
[ixides of Nit. (As per EPA M-7A
[Other OOther
— —_— #-—__—-___-—J

Source Information

L

2)

3)
4)

Type of Source: Boiler [} Asphalt Plant (] Incinerator [ Dryer
| Other___SNsP Ve Y :
Fuel: g'Coal [] Wood [] Bas [) Dil [] RDF [} Other
Is sample combustible? o [ Yes

Poes sample need special handling?‘g/Nn 0 Yes 1If yes, explain

S—-278RRRR
B-5



Interpoll Laboratories
(512) 786-6020

Chain of Custody
Sample Deposition Sheet

Job V.S et cord, Source_SiP D cpuer R
Tzam Leader 2 TRVIZ D snl T Test Site_ScioudBecrn TR er T
Date Submitted__ <-9-<y Date of Test___ &~6~ %
Test No. = No. of Runs Completed_ ¢

No. of Type of Sample Analysis Required Comments
Samples

Frobe Wash: gRs per EFA M-S
— Acetone gbther

DD.I. Water

Filter:
4" G.F. [jAs per EPA M-5
e (j8-S. Thimble (QAs per EPA M-17
0=.3" 6.F. (jBther
D47 mm G.F.
Impinger Catch: gﬁN Protocol
D.I. Water W1 Protocol
% H=20= (QEFA M—6 or 8
D4M5 Hg Only DAcid Gases
, 04MS Metals [Formaldehyde
1 DI.E N NaOH DHetals
l ‘Oother (Other
“ Integrated [JAs per EPA M-3
( Gas sample (iAs per EPA M-10
[[Other
. Oxides of [jAs per EFPA M-7A Date
Nitrogen (NO.) [Gther Time (HRS)
0 Fuel Sample (JAttached fuel Form
— 0 Aggregate #S-21563RRR
Particle Size QX—Ray Sedigraph
R - DBahca Method
i Other
Audit Samples
w1 [Sulfur Dioxide [jAs par EPA M-56
[Oxides of Nit. [(jAs per EPA M-7A
(other [Other R

Source Information

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

2) Fuel: [J Coal [] Woad [] Gas [] Oil [} RDF [ Other

3) Is sample combustible? \-No Yes

4) Dwves sample need special handling? E;No 0 Yes I1f ves, explain

—B-0 S-278RRRR






APPENDIX C

OPERATING CONDITIONS






LINE 7 802 TEST -~ AUGUST 6, 1991

TIME DELTA P  COAL P.H. GAS GREEN B BENTO
" WATER  LB/HR  MCF/HR LT/HR LB/HR
07:55 AM 10.1 13046 25 400 5368
03:05 AM 3.8 14695 54 410 5476
08:15 AM a.9 10488 54 421 5598
_08:25 AM 9.0 14094 54 425 5771
08:35 AM 9.7 10649 65 Sow 436 5843
08:45 AM 9.3 11099 76 443 5972 . .
08:55 AM 3.2 11099 76 ' 464 6149 U LT aa s 5048 T A
09:05 AM 9.7 10199 76 472 65278
09:15 AM 9.3 10796 76 4588 6322
_09:25 AM 3.8 11099 76 lﬂjgj 6455
09:35 AM S.5 10498 76 479 6458
7 09:45 AM 9.4 10948 76 pow 490 6530
09:55 AM 9.4 10649 76, 490 6527
10:05 AM 3.5 10948 76 500 6689 W
10:15 AM Q.7 10796 76 504 6764 Y96 e = 50 /e
10:25 AM g.7 11398 61 204 6736
10:25 AM c.6 11398 55 | _z20] 6761
15745 AM 2.4 11398 55 504 6761
70:55 AM 9.2 11696 68 , , 504 6725
11:05 AM Q.1 12146 58 .7 504 6746
11:15 AM 8.9 11844 56 - 504 6746 B
11:25 AM 8.7 11844 58 497 8725 £z Li/ne = S b2 T/
11:35 AM 3.4 11696 58 504 6761 .
11:45 AM £.3 11696 58 504 6746
_11:55 AM g.0 12143 58 300 6736
12:05 PM 7.7 12148 58 500 6782
12:15 PM 7.4 11636 58 504 6736
12:25 PM 7.0 12143 58 504 8746
12:35 PM 6.9 12294 58 504 6761
12:45 PM 6.6 11844 58 504 6743
12:55 PM 6.4 11844 58 504 6743
01:05 PM 6.1 11995 58 500 6746
01:15 PM 6.0 11696 58 511 6754
01:25 PM 5.9 11844 58 508 8728
01:35 PM 5.6 11545 58 497 6746
01:45 PM 5.4 11844 58 508 @ 6728
01:55 PM 5.5 11848 58 497 6728
02:05 PM 5.4 11545 58 497 65736
02:15 PM 5.2 11545 58 508 6746
02:25 PM 5.1 11398 58 497 6743

C-1
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0A=-06=921 ..

=
0230

CONC 1
FO L TPH

CONC 2
Fb 1LIEH

CONC 3
FD LTPH

CONC 4
ED LTPH

CONC 5
FD LTEH

“B. BALLL

‘6. BALLZ 6. BALLI 6. BALLA -

LTPH

LTPH LTPH =

UNIT &
UNIT 7

103,01

102.92 102,89

103.12

LIPH

LTPH,

99.43 -96 29 )

BENT 1

LBENT 2

" PRE M.B.
IE

USTE BAS NSTE 8AS BURNER

" PRE ¥, ». )
muz:l';_ﬂs s 67420 65580, 66453 ;ul- 66475 .0 6B.34 .- 72,39 S 70453
UNT 11014,27 93,747 834,59 - 641.80  549.28  115.51 113,51
o L CONC FBi CONC FD2 CONC FD3 CONC FD4 CONC FDS BENT FD1 BENT FD2 BENT FD3 BENT FD4 BENT FDS - REJECT
° Tq_ui Tnuq JTONS TONS I0ONMS 1 RS LRSS LAS L BS 1 BS TON/LTIPH
UNIT. - & T
® uNIT .7 - xoz.vz xoz 61 99.82  103.32  101.42 1555,00 1349.00 1387.,00 1334,00 1333.00 67.57
¥ . .
o 4 . @. BALLY 6. BALL2 G. BALL3Z 6. BALL4 G. BALLS PELLET i PELLET 2 PELLET 3 PELLET 4 PELLET 5 042 TON¢
' __”TQNS IGNS TONS . g -tqns Tﬂuq 5-1/&12
97,02 101,52 80.19 78,35 . 77.62 .. 7% &7 79.17
ENTL LBS BNT2 LBS BNTI LBES BNT4 LBS BNTS LBS CONC FD BENT FD GRN BALL PELLETS BENT LBS _CALC 6RT
— QNS TOT 1BS " 70T T sTOT
'UNIT. 7. © 18.19 17.24 - S11.16 6958.06 . 501.67 . .391.25
I0T/AVG - : 01,472 291 0%
- ' - B8aS FLO FUEL OIL CoAL 1A FAN 1B FAN 34 FAN 3P FAN
AC _MCF FLOW GPM LBS . ZHR. ANPS AMPS AMPS AMPS
UNIT 6 0,09 " ~0,48 :
® UNIT 7 -0.37 ~0.15 10007.25  131.12 122,88 80.29  112.68
4 =0,28 0,483 10007 . 2%
. e

c-21




Y]
4
)

_{CONC 1 CONC 2 CONC3 CONC 4 CONC S - B, BALLL 6. BALLZ 8.
ED LTPH Fn LTEH FN.LTEH £n LTPEH ED _LTPM. LTPH . LIPH 1 "[BF
UNIT 6 - 1,31 . 114,26 °  -3,62  ~4.16 - . Lo R
UNIT 7 83,57 83,72 83.95 83.86 83,71  85.21° 94,38
InTLAUG

‘81, aa'

BENT 1 BENT 2  BENT 3 BENT 4  BENT S CONC FD  GRN BALL PELLETS 6.B.CONC CONC STK RECLAIN
LBS/HR 1. TPH - TaT. TEH LTEH . EE) L TPH
ANIT - 6 - L . AZ24 . -
ANIT:.7 . (1154,19 . 1127.30 1418.96 354,63

R 1]

'SLURRY

A9 8 @ o @ o

Te N

L
1ﬂ#"~,!

1950 00

3 - BENT ?nz BENT F54 BENT FDS . © REJEéi?
—__Lms | 8BS IR
- - - O

' 1085.00°  1082.00° 1061.00 |

PELLET 2 PELLET 3 PELLET 4 PELLET § 042 TON:
TONS TDHS........_A_LLA_Z.
i 516;59

’BALLb ,B. saLLs PELLET 1

TONS

NTS LBS CONC FD - BENT FD BENT LBS  CALC BR
1 RS N -

14,05 " 5494.06
A A, 0% . SA494.D4

o R I . ’ N
COAL ° - 1A FAN 1B FAN 3A FAN . 3B FAN
LBS. /HR - AMPS AMPS . AMPS

. 10261.13 119.50
10241 .17

118,91 -







0B-04-91

ceNe 1
FD LTPH

‘conc 2

E
CONC 3
Fh tYPH

BaLLl ' G.
LTPH

Teonc s . @)
E | TPH

CONC 4

BALL3
FD _LTEH

~@.

. UNIT &
~ UNIT 7
INT/AaUG.

100.48 100.31

Fh LYPH

120,24 ~3.87 -4,0% T e
100,40

IPd -

100.23 100.41 101,71 99.29

"97.73 .

' 93.84

BENT 1 BENT 2

BENT 3

. BENT 4 BENT S

LES/

CONC FD GRN BALL PELLETS

LEBS/HR

LAS/HE

112,30 .
501,83

6.B.CONC CONC STK RECLAIM .

_CONC FD1

BENT FDA BENT FDS . REJECT
LBS LIRS TONZLTEM

'rnu_g
XUNIT§~6 >

‘oNITE? 100012 1

597.22

-:qo.éz“w 39§ $2

2,39

8. BaLL1

BALL3 6. BALLA G, BALLS PELLET 1 PELLET 2 PELLET 3
n

PELLET 4 PELLET 5 042 TON

. N N

TONS INNS

ONS_ A=178=2

BENT FD  BRN BALL

WOONE 3r

TPELLETS .-

BEHT LBS - CALC BR.

1R FAN -
aAMPS

34 FaN

Nn 0.0 N O

C-24




y "a..."‘,.-_.'v
HOP A o

T '!‘f.’ai"ﬁ .4 f '

1
3

.. T Lot ..;?L” .
FTONC .1 ;CONC 2 ~ CONC 3.7 CONC 4,

CONE™S balli . BALL2 8L BALL3 " ~g. BALL
- ~ELLIPH ED lTPu___En_szu__.En_Lxeu;:;zn LYEH 1 TPH LIPH LIPH LLTPH -
UNIT 28T S AU 92422 0 7 -3.83 R SR

NIt 70 T 102.81 . g0z 92 . 7102.93  103.037.7102.92 " “103.50" 108,37
anrzava — : -

BENT 1 BENT 2 BENT 3 BENT 4 BENT S CONC FD GRN BALL PELLETS 6.B.CONC -CDNC STK RECLAIﬁ
ONS/TPH TONS/TRH

\ LRS/HR LBRS/HR L BRI/HR LRS/HR  LBS/HR LTIPH I0T _TPH LTeH REJ) LTPH T
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Source category: Taconite ore processing Date: 10/24/96

Plant name USS Minnesota Location: Mountain Iron, MN -
Testdate August 6, 1991 o Ref. No.: 25
Process : Waste gas stack Basis for process rate " production
Emiasion | Process Volumetric
Type of Run| rate, rate, |Emission factor flow rate, | Concen
Source control Poliutant No.| Itb/tw ton/hr kg/Mg Ibfion DSCFM %
Waste gas Wet S02 1 676,38 | 386.25 0.88 1.8
grate/kiin scrubber 502 2 533.70 | 418.50 0.64 1.3
coal-fired S02 3 585.99 | 421.50 0.70 1.4
AVERAGE 0.74 1.5 |RATING: [}
CO2 1| 91004.3 | 386.25 118 236 348,900 | 3.80
cOo2 2| 886094 | 418.50 106 212 348900 | 3.70
cO2 3| 862146 | 421.50 102 205| 348900 3.60
AVERAGE 109 217 |RATING: C

Notes: Furnace production rates estimated as 75% of feed rates, based on information provided by MPCA (Reference 53)









