‘MOSTARDI-PLATT ASSOCIATES INC

Envnronmental Consultants T
- | Ret
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary /Z 0 [
Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

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

PARTICULATE AND GASEOUS EMISSION

DIAGNOSTIC STUDY
: PERFORMED FOR
o | - BETHLEHEM STEEL CORPORATION
- R ‘ AT THE
. : ' NO. 1 COKE BATTERY

- o . - ~ UNDERFIRE STACK
o - BURNS HARBOR, INDIANA

MARCH 20 THRQUGH 22, 1995

© Copyright 1995
- ‘ ' All rights reserved in
_ { : Mostardi-Platt Associates, Inc.
- - ‘ - 945 Qaklawn Avenue, Elmhurst, 1L 60126
‘ - (708) 993- 9000 '

: . : _ PROJECT NO: 51203A _
- _ ' ‘ DATE SUBMITTED: MAY 3, 1995

- : © 945 _Qakla\)\q;_n Avcr_\ue » Eimhurst, IL ' 60126-1012 = (708} 993-9000 . Facsimile: (708) 993-9017


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

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



MOSTARDI—PLATT ASSOCIATES INC

Enwronmental Consultants

TABLE OF _CONTENTS‘ ‘

Page
CERTIFICATION-SHEET . .......-cc:-.. e e L
1.0 INTRODUCTION . .. .o ovvvne- e e e 1
2.0 SUMMARY. OF RESULTS . .+ <+« e nvvnennunnennnnn J 1
' 3.0 DISCUSSION OF RESULTS . ...... e, e S
4.0 TESTPROCEDURES . .......... P e P e 2
‘4.1 Volumetric Flowrate Determination . . . . I P
4.2 Oxygen (O,)/Carbon Dioxide (CO;) Determination T TP
43. Oxygen(Oz)Determmauon....'.............‘....‘.-._.........;.-..'..;.._:.'. 2
'4.4 Carbon Dioxide (COy) Determmanon ............. e i et i .. 3
4.5 Particulate Determination . .. ....... e S e i 3
4.6 NltmgenOmdﬁ(NO,JDetemnanon e e e e D
4.7 Total Organic Concentration Determination J T R
4.8 Semi-Volatile Organics Determination . ... .. e e e e e R
4.9 Volatile Organic Determination by Summa Camster Y
5.0 QUALITY ASSURANCE PROCEDURES . ... ... ... T S S
6.0 ACKNOWLEDGMENTS . .. ..ooevieeemnnnnenn e e T
7.0 GASEOUS EMISSION SUMMARY ........ AR P e SURD
80 PARTICULATETESTRESULTSSUMMARIES e B . PUDPUUUR
9.0 SEMI-VOLATILE ORGANICS SUMMARY .. .......... I e PP §
10.0 VOLATILE ORGANICS SUMMARY ... ... [P FUUT el 18

APPENDIX o o | -
Process SUMMArY . .. ......«.. e S P . 23
Test Section Diagram ... .... e e e e e e, 24
Sampling Train Diagrams . ............. e S N A
Sample Analysis Data . ............. e e e - .4
SummaCamsteerboratoryResults e S I S 4
‘Semi-Volatile Laboratory Results . . . .. e N . 49
_ Calculation Nomenclature and Formulae . . . . . .. O v, 55
TestDatnandResults(Computenzed) ..... e e et i 39
Calibration Data ... ..ovvnvuvenn e e e s 114
Calibration Gas Certificates .. ... e e e e 145
Field Data Sheets . ............. ... T ... 155

Chain of Custody Record . ... .............. e S, PR Y



. MOSTARDI PLATT ASSOCIATES INC

. Envnronmental Consultants

S CERTIFICATION SHEET
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T this report, I hereby certify the data, information, and results in this report to be accurate and
true according to the methods and procedures used.
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PARTICULATE AND GASEOUS EMISSION .
| DIAGNOSTIC STUDY ..~
- ' ‘Performed For | _
' BETHLEHEM STEEL CORPORATION

: ' "At The o

No. 1 Coke Battery
Underfire Stack

_ Burns Harbor, Indiana
March 20 through 22, 1995

) 1.0 INTRODUCTION: -
A bartic_:ula‘t:é:; and gaseous emission diagnostic :tgst\prograxnx;wasfperformed'f'by MOSTARDI— .
. . PLATT ASSOCIATES, INC. (MPA) on the Underfire Stack at the No. 1 Coke .Ba_ttcry of

‘ . Bethlehem Steel Corporation (Bethlehem Steel) in Burns Harbor, Indiana on March 20-through
- 0 22,.1995. The tests were authorized by and performed for, Bethlehem-S_teclg e '

- | The purpose of this test program was to determine particulate and gaseous emission rates during
i ‘ normal operating conditions. ' : - o o o

~ The tests ‘were_ﬁcdndut:téd by Messrs. M. Simmons, J. La:n‘ge:r',‘K. Taylor, B. Hannagan,S _
‘Burton, L. Hochmuth, T. Mostardi, and E. Peterson of MPA. Mr. Tom. Gerstle of ..

. . Environmental Quality Management Inc. provided assistance and coordinated plant operating
" conditions during the test program. - 3 o :

: 2.0° SUMMARY OF RESULTS

- o The;‘;test.prc'_‘)gram consisted of three (3) gaseous, six (6) péttiéulafe;: and _o‘n'je" (1)-'s¢n1_i¥volé_tile o

- organic compound tests performed at the Underfire Stack. : One (1) Summa canister was filled

_ -~ during each particulate test for analysis by GC-MS. Results of tests are presented on pages 3
.~ through2l. o _ _ L R

T o o - 3.0 DISCUSS_IQN=0F RESULTS

-  No "pi-oblenis were encountered with the testing equipment during the course of the test program.

_  Source operation appeared normal during the entire test program. ~ The particulate tests that
- . . - wereperformed on March 20, 1995 were Method 5 tests (oven + probe heats 248 + 25°F)-and -

- - the particulate tests that were run on March 21, 1995 were Method 5B tests (320 + 25°F). N |
-_ | MPA Proj%rﬁf I\_To‘. 5-12@3A ' ' . 1 Q'Mosm‘di-Plau Associates, Inc.

- 945 Oakiawn Avenue = Eimhurst, IL 601261012 » {708) 993-9000 » Facsimile::(708] 993-9017
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4.0 TEST PROCEDURES

All testmg, sampling, -analytical, and calibration procedures used for this test program were
performed as. described in the Code of Federal Regulations, Title 40, Part 60, Appendix A

' (40CFR60), Methods 1, 2, 3, 4, 5, 5B, 7E, and 25A and the latest revisions thereof.

Additional test methods utilized were Method 0030 and 8240. Where applicable, the Quality

Assurance Handbook for Air Pollution Measurement Systerns, Volume I, Statlonary Source
Specific Methods, USEPA 600/4-77-027b was used to determine the precise procedures.

o 4.1 Volumetric Flowrate Determmatlon .

The stack gas velocrty and volurnetnc flowrate were determmed usmg reference Method 2.

Velocity pressures were determined by traversmg the test locauon with an S- type pltot ‘tube.

Temperatures were measured using a K-type thermocouple with a calibrated. digital temperature.

indicator. . The molecular weight and moisture content of the gases were determined to permit
~ . the calculation of the volumetric flowrate. Sarnplmg pomts utilized were detenmned using
. .. Method 1, 40CFR60. -

- 4.2, Oxygen (Oz)/Carbon Dioxide (COZ) Determmatlon :
. Oxygen (O,) and carbon dioxide (CO,) gas content were determined during the paruculate tests
"in accordance with Method 3, 40CFR60. ‘This method analyzed samples collected in'a grab or
. integrated manner using a Hays Orsat gas analyzer. Several passes of the gas were made-during
" each run to ensure a stable reading. ‘Mandatory leak checks were performed prior to and
- following each use. Chemlcals were changed frequently and inspected for, reactmty prior to

each use.

4. 3 Oxygen (0 9% Determmatlon - :
" An oxygen (0O,) analyzer was used to determine O, concentratrons in the stack gas in accordance
" with Method 3A, 40CFR60. This instrument has an electrochemical cell or paramagneuc-based

detector.and operates in the range of 0-25% O,. Hrgh—range calibrations were performed using

“ambient air @ 20.9% O,. Zero nitrogen (low ppm pollutants in balance nitrogen'calibration

gases were used as-zero gas on these analyzers) was introduced during other. instrument -
calibrations to check instrument zero and a mid-range %0, level in balance: nitrogen was also
introduced. -Mid-range calibrations were performed usrng certrﬁed standard gas pI‘lOl‘ to and

‘ between each test run.

3% T
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4.4 Carbon Dioxide (CO,) Determination: o - S e

" - A carbon dioxide (CO,) arialyzer was used to determine CO, concentrations in the stack gas in
“accordance with Method 3A, 40CFR60. - These instruments have nondispersive infrared-based
detectors and operate’in a range of 0-20% CO,. A high- and mid-range calibration was

performed using certified standard gases, and non—C-Oz-conta-ining gas mixtures were used for :

" the CO, zero.  Mid-range and zero calibrations were performed prior to and between each test’

4.5 Particulate Determination. o I o
A total of 12 test points were sampled using 4 ports at the Underfire Stack test location.. - .

.. The particulate. sampling train was. manufactured by Nutech Corporation of Durham, North

Carolina and meets all specifications required by Methods 5 and SB. A stainless steel-lined.
probe was used. Drawings depicting the sampling ports, test point locations, and sampling:
trains are appended to this report. Velocity, pressures were determined simultaneously during.
sampling with a calibrated S-type pitot-tube and inclined manometer.. All temperatures were:
* measured using K-type thermocouples with calibrated digital temperature indicators. '

" The. filter media were Whatman 934-AH glass microfibre filters ‘exhibiting a "=299.97%

efficiency on 0.3 micron DOP smoke particles in accordance with ASTM Standard Method D-
2986-71. - All sample contact surfaces of the train were washed with HPLC reagent-grade
- acetone. These washes were placed in sealed and marked containers for analysis. - = ©

- All sample-recovery was performed at the test site and MPA laboratory by the test crew.. All.
" final particulate-sample analyses were performed by MPA personnel at-the MPA laboratory in
‘Elmhurst, Ilinois. Copies of all sample analysis sheets, explanations of nomenclature and .
calculations, and raw field data sheets are appended to this report. . -

4.6 Nitrogen Oxides (NO,) Determination T T FE
Method 7E, 40CFR60, was used for determining nitrogen oxides (NO,) emissions from the test
location.” A gas sample was continuously extracted from the gas stream through a heated
sampling probe and a gas conditioning system:to. remove moisture. A portion of the sample
“stream was conveyed via a sampling line to gas analyzers for determination of NO, content.
" Prior to emissions sampling, the nitric oxide, (NO)/NO, analyzer was zeroed and calibrated.

High-range, mid-range, and zero gases were introduced into the NO, sampling system. -
. The ‘sampleggas manifold was then adjusted_for. emissions sanipling.- In the course of the tés___ti_ng, '
the zeroes were checked and mid-range NO, gas was introduced. into the sampling: system to.
check calibration. - o ‘ - I _

‘ MPA Project No. 51203A - 3 - L © Mostardi-Platt Akso_ci:_ttes. Inc.



o ‘opera;ion. ‘Specifically:

The chemiluminescent reaction of NO.and ozone (0,) provides the basis. for this’ instrument

NO + O, — NO, + O, + b,
where: h, = light.

Light emission results when electronically excited nitrogen dioxide (NO,) molecules revert to
' their ground state. To measure NO concentrations, the gas sample to be analyzed ‘was blended
with O, in a reaction chamber. The resulting c_:hemilurnine‘scenCe was monitored through an
optical filter by a high-sensitivity photomultiplier positioned at one end of the chamber. The
filter/photomultiplier combination responds to light in a narrow-wavelength band unique to the
above reaction (heénce, no interference). The output from the photomultiplier is linearly
proportional to the NO concentration. o 5 ' L

" To measure NO, concentrations (i.e., NO plus NO,), the sample gas flow was diverted through -
a NO,-to-NO converter. The chemiluminescent. response in the reaction chamber to: the
converted effluent is linearly proportional to the NO, concentration entering the coriverter. The

. instrument was operated in the NO; mode during all tests and calibrations. I

4.7 Total Organic Concentration Determination L L
The Method 25A sampling and measurement system meets the requirements for stack sampling -
of volatile organic compounds (VOCs). set forth by the USEPA. In particular, ‘it meets the

- requirements of USEPA Reference Method 25A, "Determination of.  Total Gaseous Organic

‘Concentration Using a Flame Ionization Analyzer," 40CFR60, Appendix ‘A. This. method

~ - applies to the measurement of total gaseous organic concentration of hydrocarbons. With this

" 'method, a gas sample was extracted from the stack through a heated Teflon sample line to the
~analyzer. ' ' . S ' '

The flame ionization detector (FID) used during this program was a JUM Model VE-7 _High- :
Temperature-Total Hydrocarbon Analyzer. It is a highly sensitive FID that provides a direct
reading of total organic vapor concentrations with linear ranges of 0-10, 100, 1000, 10,000, and
100,000 ppm by volume. The instrument was calibrated using -ultra-zero air and propane in air
' certified standards. The calibrations were performed before and-after sampling with calibration
- checks performed between each test run. Sampling was conducted continuously - for three one-
hour periods. Sarmple times and locations were logged simultaneously: on data ioggers. .-

4.8 Semi-Volatile Organics Determination

.. The Modified Method 5 (MM5) and SW-846-0010 samplirfg train is a‘compfe'henéive sampling

o system based upon the design of units normally employed for sampling under Method 5,

- 40CFR6O0. The modified system consisted of a glass-lined probe, a high-efficiency glass fiber .

"' MPA.Project No. 51203A 4 N © Mostardi-Plazt Associaies, Inc.



ﬁlter stage -a sorbent module, and four impingers. The XAD Resm sorbent: module ‘one of the
modtﬁcanons to the basic system which permits. trapping. of volatxle organic: vapors was -
mounted vertically atop the first impinger of the train. This impinger | was empty. and was used '_
to collect the condensate that percolates through the sorbent resin, rnodule A dtagram of thlS

| system is appended.

The glass hned probe was wrapped ‘with heatmg wire and a. , stainless steel ]acket and- heated to -

a gas temperature of 250°F +25°F. The filter holder was. equrpped with a very coarse; fritted __

. glass filter support and a tared glass fiber filter.. The filter medium was a Pallflex 2500QAT UP
. filter exhibiting a 99.99 % efficiency on 0.3 micron DOP smoke parttcles ‘The filter holder
~+ was contained in an'electrically heated box, therrnostatrcally maintained at a:temperature of

250°F +25 F, which-is sufficient to prevent water condensatron in this portlon of the tram

i : Downstream of the heated filter,. the sampled gas passed through a water-cooled condenser and

then t0.a sorbent module that was filled with 40 grams of XAD Resin sorbent. XAD Resin is
a-porous polymer resin capable of absorbing a broad range of organic specres A diagram of
the sorbent module is appended. Before the sampled gas - ‘reached - the sorbent resin, it was

cooled toa temperature of <70°F. This condensed the water vapor in the sampled stream and,
" in tufn, some organic vapor became entrained in the condensate. For ' this reason, the

condensate was allowed to percolate through the resin bed prior t0 being discharged-into.a

* collection vessel At the downstream side of “the. sorbent module, four impingers . were

connected in series and immersed. in an ice bath The first i impinger, connected to the: outlet of
the sorbent module. was modified to-have a very short stem-so that the sampled. gas ‘would not

- bubble through the collected condensate.” The second impinger was a modified- vers:ton of a’
Greenburg—Smlth design; initially, it was filled with 100 mls of dejonized water, The third
- impinger was a Greenburg-Smith impinger w1th a tip. It was also’ filled with 100 mls of
~ deionized water. The fourth unpmger was filled with s111ca gel to absorb any remalmng -

rnoisture

- The XAD 2 resin modules for the MM5 samplers were prepared by cleaning each module with

soap and water, followed by rinses with multiple solvents. - They were' then packed with
prepunﬁed XAD-2 resin. purchased from Supelco that had been. further punfied oy extractton :

‘with benzene.

Al sample contact. surfaces of the outlet train were | washed with -a_ 1: 1 v/v rmxture of
. methanol/methylene chloride solvent. These washes were placed in sealed and marked
containers for analysis. : : :

' MPA Project No. 51203A : - 3 o © Mostardi-Platt Associates, Inc.
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o 4 9 Volatlle Organic Determination by Summa Camster -
- The. ﬂue gas was drawn via a Teflon-lined probe through a Teflon sample. lme and into a leak

checked evacuation Summa canister. The sample line was purged prior’ to. sarnpltng . The
sample was then drawn into the Summa canister from. a single point for one: ‘hour. - Sufficient
gas. was sampled to fill the canister. The sample canister ‘was- kept out of direct sunllght and
immediately packed for shipment to the laboratory. - ‘Samples were analyzed by GC/MS under
conditions specified by TO-14. Method TO-14 can be used to quantify most volatile organic.
compounds. that have boiling points below. 200 C and that are insoluble or' shghtly soluble in
water. : N

A combination of exponential dilution, high vacuum and heat is used to clean Summa air

- sampling canisters. First of all, the canister is connected to-a purge mamfold ‘Here it is .

pressunzed to 20 psi with ultra high purity nitrogen. The mtrogen is allowed to vent through
an activated charcoal trap. This fill-drain-refill sequence occurs 8-10 times. This IEMmOVES up
to 99% of the original contents of the canisters. After purging, the canister is placed in. an oven

. and connected to a high vacuum system. The canister is evacuated to 10 mTort while: at 125"C.
" After cooling, the canister is removed from the oven, capped and placed in inventory. Each
B cleamng step is recorded in a laboratory notebook using the unique serial number of each
canister. ‘Normally, 1 in 10 canisters are certified using GC/MS - full scan. Camsters must

exhrbrt less. than 0. 2 ppbv/target species in order to be- "certtﬁed "

\Sample recovery was performed at the test site by the test crew Sarnples were transported to
-an approved lab for analysis. : ‘ . :

Co'p‘ies‘of‘ all sample dnalysis sheets are appended to this report.

Calculations were performed by computer and hand and an explanatlon of the nomenclamre and
calculations along with the complete test results are appended. - Also appended are the
calibration\ data and copies of the raw ﬁeld data Sheets.;

: Raw- data are kept on file at the MPA offices in Elmhurst,: Ilhn01s All samples from this test
- program (not already used in analysis) will be retained for 60 days after the submittal of the -

report, after which they will be discarded unless MPA is advrsed otherwrse

5.0 QUALITY ASSURANCE PROCEDURES

- .'MPA recognizes the previously descnbed reference rnethods to be very. techmque orrented and

atternpts to minimize all factors which can increase error by implementing its Quahty Assurance
Prograrn into. every. segment of its testing activities. . -

MPA Project No. 51203A o 6 L © Mostardi-Platt Associates. Inc.
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.- S Shelf life of chemical reagents prepared at the MPA labdrat@ty"dr at the jobs'it_'e'-‘d_id_not cjcééed;_-
T those specified in the above mentioned methods; and, those reagents having a shelf life of one
. .week were prepared daily at the jobsite. When on-site ‘analyses were required; all reagent

.- standardizations were performed daily by the same person performing the analysis.-
'~ Dry test meters and wet test mefers were calibrated according to methods described in the
R 'Quality Assurance Handbook, Sections 3.3.2., 3.4.2 and 3.5.2.. Percent error for the wet test
B . meter according to the methods was less than the allowable error of 1.0 percent.- The dry test
- " meters measured the test sample volumes to within 2 percent at the flowrate and conditions
' _encountered during sampling. S : ‘ S

- Calibration gases were either Protocol One standard gases or certified standard gases which had
'~ been verified in accordance with alternative Number 2, Section 6. 1.2 of Method 6C, 40CFR60.

.. 60 ACKNOWLEDGMENTS
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9.0 SEMI-VOLATILE ORGANICS SUMMARY

Test 1 L
Bethlehemn Steel Corporatlon
No. 1 Coke Battery
Underfire Stack
March 22, 1995

Detection | Sample | 7 7| lbsltotal | Ibs/average

g .| Limit ;| Results messnonRate Einission Rate: |: tons. c tons coal. -
Semi-Volatile Organics | g . pg - lbslhr | Ibs/MMBtu - | processed:
"Acenap‘hl.h‘ylene . 10 68.7 7.17 x 104 224x10% |558x 10% ""4'.88 x 10%
Benzoic Acid 500 1020 106x10% | 331x10° |8.27%10°|7.23x10°
Bis(2-ethylhexyl)phthalate[ 10 835 | 872x10* | '2.72x10° [6.79x 10° 5.93 x 10°
" Diethyl Phthalate | 10 243 | 2s4x10° | 792x10¢ |1.98x10%]1.73 x10%
2,4-Dimethylphenol 0 1 102 | to7x10° | 33¢x10¢ |833x10%7.28x10°% |
 Fluoranthene - - | 10 212 | 220x10° | 689x107 |1.72 x 10| 1.50 x10°
~ Fluorene 10 |22 | 127x0t | 396x107 |9.89x 107 | 8.64.x 107
(I 2-Methylnaphthalene 0 | 160 | 167x10* | 521x107 |1.30%10% 1.14.x 10%
Naphthalene 100 1010 1.05x107 | .3.29x10° |8.21x10%|7.18x 10°
Phenanithrenc 0 | 599 | 625x10% | 1.95x10% |4.87x10%|4.25x10°
Phenol 0 62.9 6:57x10¢ | 12:05x10¢ [5.11 x 10% | 4.47 x 10%.

£
//’)pi L{O@ﬂ/
/X;,T“'/“”f’

ﬂ /n
L St
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Test 1.
Bethlehem Steel Corporatmn "
No. 1Coke__Battery
- Underfire Stack
March 22, 1995

Co o _ : Detection Limit | - S_amplé Results' * Emission Rate
* Semi-Volatile Organics _ T Y 3 -~ .. (bs/hr)

Ac‘e:r_r‘élphﬂiene‘ - | _ : - 10 B “ ND AT ND

‘ Ace‘wiiphthilehe‘ : 0w | 68.7 " 0.000717 "

giAnthr'zicene_"‘j- . ‘ . 10 ‘ | ND _ ‘ND

‘B-énzo(a)axithrééene _ ' 10 - . b .‘ ND . ND '

o Benzo(a)pyrche. : _ 10 o : ND ‘ : © ND

: Benzd(b&k)ﬂuoranthene C g 10 I ND B '.ND

|penzocg b ipperylene w0 | owN | o N
|[Benzoic Acia s | w2 | 0.010652

"-‘--_Bénzylalcohcﬂ" - 10 . | ‘iND N NI.J"'

’ Bls(2-chloroemoxy)methane 10 'ND — “ ND :
.: Bxs(2-chloroethyl)ether w0 ] ND . ND

o Bis(2-choro‘i'sopropyl)emer : 10 ‘ ND _ ‘ ) ND

:Bls(2-ethylhexyl)phthalate o 0 835 ~ 0.000872

i L _4 Bromophenyl phenyl ether 10 |l np | . ND

-_Burylbenzylphthalate o o - | . N © . ND .

- 2Chlorophenol . ' R ( I ~ ND ©OND .

‘ _-.1" 4Chlorophenyl phenyl ether 10 | . ND B _ND. ‘
‘Chrysene 1 '- .10 I - nD N ' - ND

' A-Ctﬂoroanil_i‘ne;" _ ; - 10 i ND " ND

l4-Chioro-3-Methylphenol . 10 . - ND . : . ND
2-Chloronaphthalene ‘o | o " ND. -

| Dibenzo(a.hyanthracene 1w - | - xD - .ND

IDivenzofuran . 10 ND . ND

 MPA Project No, 51203A -~ : 12 ‘ . © Moswndi-Plant Associates, Inc.
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Tait 1
Bethlehem Steel Corporatmn _
No. I Coke Battery' -
Underfire Stack
March 22, 1995

o o Detection Limit Sample Resuhs R Emlsswn Rate
' Semi-Volatile Organics : pg b g ek (lbslhr)

1 1,2-Dichlorobenzene O 0 ND ND
1,3-Dichlorobenzene o | . | . ND_

1 ,4-Dichlorobenzene 0 "Np | ND-

| 3,3"-Dichlorobenzidine 20 - ND N ~ ND

2.4-Dichlorophenol o | .. ND . ND

Diethy! phthalate 1w | s | 0002538

2,4-Dimethylphenol "0 | e | ooowes

Dimethyl phthalate 0 “sp . |  ND-

|| Di-N-Buty! Phthalate 10 N> | .ND

4,6-Dinitro2-methylphenol _ s L ND | ND

2,4- Duutrophenol ' 50 _- . ND N _ . 'ND .

2,4 Dlmtrotoluene R . 'ND ~ ND | o

2,6.Dipotrotoluene- _ v |  ND ~ _ND

Di-N-octyl phihalate - w0 . D | . ND
Fluoranthene - 10 1 212 o 0.000221
Floorene = | o | w2 | coeoor2m

Hexachlorobenzene 1 10 : . ND o o ND

Hexachlorobutadiene 1. | s | N

'He_xachloroc}rclopentadiene ] 10 ‘ ~ND : . ND

HeXachlorbethane : : 100 - ~'ND o S ! - ND’

Indeno (123-cd) pyrene _ 0 - ND. © ND
Isopliorone ' w0 ND -~ ND

2-Methylnaphthalene | 0 160 | 0.000167

~i MPA Project Nq. 512034 . . - 13 \ b ‘ _.""Mo_smrdi;Plau: Associates, Inc.




MOSTARDI«PLATT ASSOCIATES INC

: Envuronmental Consultants

" Pest 1

. Bethlehem Steel Corporation -

N S - No. 1 Coke Battery-

‘ : o : ) Underfire Stack -

4 o March 22, 1995 _ ”

. S . Detection Limit | "Sar_n;j);le_:Res't‘l‘_l'ts : ) ‘-;;Emiésfon I_.{a'té-'
R - Semi-Volatile Organics ‘ pE o Tipg - . (@bsfhr) -
]_ . {[2-Mettytphenol 10 ND ND

o || 4-Methylphenot 10 ND © ND.

] . Naphthalene 100 1010 0010548 - |

2-Nitroaniline 50 ND ND'

| || 3-Nitoanitine 50 ND ND

- || a-Nitroaniline 50 'ND ~ND

j . Nitfobehiéné 10 ND ND

B . [2-Nitwophenol. 10 ND ND

- |[4-Nitrophenol 50 'ND ND

- N-Nl[l‘OSO-dl N-propylamme 10 :‘ ‘ND ~ND -

: N Nltrosod1phenylamme 10 | ;ND ND -

" [l Pentachtorophenol 50 ND -  ND

_ Phenanthrene 10 159.9  0.000625

| Phenot 10 629 . 0.000657
: nyene 10 "'ND | _ ND '
1.2 4-Trichlorobenzene 10 ND  ND

_ . ‘2.,4,5'-Trichl'o_roph.enol 50 'ND ND

- 112,4,6-Trichlorophenol 10 " ND ND -

- - ND - Not prescm above the stated limit of detection.

- h MPA?. Projec.‘t No. 512034 - 14 © Mostari-Plat Associatss, Inc.
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10.0 VOLATILE ORGANICS SUMMARY

Volatile Organic Compounds (TO-14)
Emission: Rates. of Detected Compounds
- -Bethlehem Steel . . :
Battery. 1 Underfire Stack

e _:_llis/total'- td'ligt;bf E ibs/ ay_;e_ragéjszns.
wol o coak I . of coal:

il meme

- Test 1 | ‘ | _
| | Bemene | 411 | 00133 | o040 | ooms
-~ || Chiloromethane 2.83 T oo | oowes | o004
A Acetone 78.9 02562 | 04606 | 05419
-~ S o Test2 s
= | Benene 333 00110 | o014 | 0020 |-
| Toluene 0.256 " 00008 | 00015 |  ooms |
Chloromethame | 0273 | 00009 | = 0.0016 0.0019
. Acetone 114 C0.0377 00665 | 0078
| Test 3 - -
Benzene 3.87 00129 | 00226 | 00266
" Toene | 0204 | 00010 | 00017 | 0.0020
Chioromethane | 0179 | 00006 |- 00010 | 00012
Acetone | 895 00208 | oos:2 | o065 |

“_. .|,-  :IA _." g ~|': -:|-‘

A R A §
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- Envuronmental Consultants

Bethlehem Steel.

Underfire Stack-Test 1

. VOLATILE ORGANIC COMPOUNDS

| 3/22/95
PO Yeldith
Benzene ° 73100  B.20E-07 | 4. 11E+00
_ Toluene <260 < 6.22E-08 .| < 4.07E-01 |
. Ethyl Benzene- < 260 < 7.17E-08 < 4.69E-01

-m,p-Xylene < 260 < 717E-08.| < 4.68E-01"

- o-Xylene. < 260 < 7.17E-08 | < 4.68E-01
1,3,5-Trimethylbenzene - < 260 - < 8.12E-08 < 5.30E-01 |
1,2,4-Trimethylbenzene <.260 < 812E-087} < 5.30E-01- |

Freon 12 < 260 < 817E-08 | < 5.34E-01 ] .
Freon114 < 260 <1.15E-07 | = < 7.54E-01
Chloromethane . 3300 . 4.33E-07. - 2.836+00.|
. Vinyl Chloride < 260 < 4.22E-08°| < 2.76E-01 | -
- .Bromomethane < 260 < 6.41E-08.| < 4.19E-01 |
‘Chloroethane <260 < 4,36E-08 < 2.856-01 |
. . Freon 11 < 260 < 9.28E-08 | < 6.06E-01 |-
- 1,1 Dichloroethene <260 | <6.55E-08'| < 4.28E-01.

‘ Freon 113 < 260 - < 1.26E-07 | < 8.27E-01
" Methylene Chloride < 260 <. 5.74E-08 < 3.75E-01 |}
cus—1 2 Dichloroethene’ < 260 < 6.55E-08. < 4.28E-01

~ Chloroform < 260 < 8.06E-08 | < 5:27E-01

1,1,1 Trichloroethane < 260 < §.87E-08 < 5.80E-01

Carbon Tetrachloride < 260 . < 1.04E-07: < 6.79E-01
1.2 Dichloroethane < 260 < 6.68E-08" | < 4.37E-01 .|

. Tri¢hloroethene < 260 < 9.01E-08 | < 5.89E-01

1 .2 Dichloropropane < 260 < 7.63E-08" < 4.99E-01
1,1 Dichloroethane < 260 < 6.68E-08; | < 4.37E-01 |
cis-1,3 Dichloropropene < 260 < 7.49E-08 | < 4.90E-01 |
trans-1,3-Dichloropropene < 260 <'7.49E-08' < 4,90E-01}

" 1,1,2 Trichloroethane <260 | < 9.01E-08 < 5.89E-01.

- Tetrachloroethene <260 | <1.12E-07 | < 7.32E-01

“ Chlorobenzene. < 260 <7 60E 08.| - < 4.97E-01:

Ethylene Dibromide : < 8.29E-01
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| Environmental Consuitants

 VOLATILE ORGANIC COMPOUNDS

- Bethlehem Steel

Underfire Stack-Test 1

3/22/95

108907
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“Styrene <260 | <7.03E-08 | <4.60E-01
'1,1,2,2-Tetrachloroethane < 260 < 1.13E-07 | < 7.41E-01-|"
1,3-Dichlorobenzene < 260 < 993E-08 | <B649E-01 |
1,4-Dichiorobenzene < 260 "< 9.93E-08 |- < 6.49E-01 | -
‘Chlorotoluene < 260 < 855E-08 | < 5.59E-01 |
1,2-Dichlorobenzene . < 260 < 9.93E-08 || <6.49E-01 |
1,2,4-Trichlorobenzene < 260 - < 1.23E-07 | < 8.01E-01 |-
Hexachlorobutadiene <260 | <1.76E-07 | <1.15E+00| -
Methanol < 26000 | < 2.16E-06 | < 1.41E+01
Ethanol. < 1000 "< 1.20E-07 | < 7.82E-01 |
Isopropanol < 1000 < 1.56E-07 | < 1.02E+00 |
Acrolein < 1000 < 146E-07 | < 9.51E-01 |
Acetone 80000 1.21E-05:|.  7.89E+01
* Acetonitrile < 1000 < 1.07E-07 |- < 6.87E-01
Acrylonitrile <1000 |  <1.38E-07_| <9.01E-01 }
~ Vinyl Acetate < 1000 < 2.24E-07 | <1.46E+00] .
Tetrahydrofuran < 1000 < 1.87E-07 | <1.22E+00|
1,4-Dioxane < 1000 < 2.29E-07'| <-1.50E+00 |
- 2-Butanone < 1000 <1.87E-07 | < 1.22E+00]
' Methyl Methacrylate <1000 | ' < 260E-07 | <1.70E+00 |
4-Methyl-2-Pentanone < 1000 - < 260E-07,| < 1.70E+00
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VOLATILE ORGANIC COMPOUNDS
Bethlehem Steel -
Underfire Stack-Test2 "
3/22/95

Benzene . .
Toluene 170 : - 2.56E-01
Ethyl Benzene < 80 <2.21E-08 | < 1.39E-01
'm,p-Xylene < 80 < 2.21E-08 | . < 1.39€E-01 | .
~ o:Xylene < 80 < 2.21E-08. < 1.39E-01 }
* 1,3,5-Trimethylbenzene- <80 " < 2.50E-08. < 1.57E-01
~ 1,2,4-Trimethylbenzene < 80 < 2.50E-08 - < 1.57E-01
Freon 12 < 80 < 2.51E-08' | < 1.58E-01
Freon114 < 80 - < 355E-08 | < 2.24E-01
. Chloromethane 330 4,33E-08 - 2.738-01 |
Vinyl Chioride <80 < 1.30E-08 | -<819E-02 |
" Bromomethane’ < 80 < 1.97E-08. < 1.24€E-01 |
~Chioroethane - < 80 < 1.34E-08 | < 8.45E-02 |
Freon 11 - < 80 < 2.85E-08. <.1,80E-01 | -
1,1 Dichloroethene: < 80 ‘< 2.01E-08, | - <1.27E-01 |
' Freon 113 <80 < 3.89E-08 | = < 2.45E-01
~ Methylene Chloride . < 80 - <1,76E-08 < 1.11E-01"
" cis-1,2 Dichloroethene <80 < 2.01E-08"| <'1.27E-01
" .Chloroform’ _ <80 < 2.48E-08 <1.56E-01 | -
1,1,1 Trichloroethane < 80 < 2.73E-08 < 1.72E-01 |
Carbon Tetrachloride: < 80 <3.20E-08.| < 2.02E-01
“1,2 Dichlcroethane < 80 < 2/06E-08"| < 1.30E-01 .
_ Trichioroethene . < 80 < 2.77E-08'| < 1.75E-01 |
- 1,2 Dichloropropane . < 80 <'2.35E-08! < 1.48E-01 |
* 1,1 Dichloroethane - < 80 <.2,06E-08" |~ < 1.30E-01 | .
. ¢is+1,3 Dichloropropene < 80 < 2.31E-08 | . < 1.45E-01 |"
" trans-1,3-Dichioropropene < 80 < 2.31E-08- < 1.45E-01 |
1,12 Trichloroethane < 80 < 2.77E-08 | < 1.75E-01 |
- Tetrachloroethene < 80 < 3.45E-08 | <« 2.17E-01 |
Chlorobenzene < 80 < 2.34E-08 | - <« 1.47E-01. |
Ethylene Dibromid < 3.90E-08 <. 2.46E-01
[ 105069 |.
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Bethlehem Steel

VOLATILE ORGANIC COMPOUNDS -

© TO14U22. XLS:
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Underfire Stack-Test 2
3/22/95
© Styrene < 80 < 2.16E-08". < 1.36E-01 |
1,1,2,2-Tetrachloroethane < 80 | < 349E-08:| <220E-01)
1,3-Dichlorobenzene . < 80 < 3.06E-08 | < 1.93E-01 |
1,4-Dichlorobenzene < 80 - <-3.06E-08 < 1.93E-01 |
Chlorotoluene < 80 . < 263E-08 | < 1.66E-01 |
1,2-Dichlorobenzene < 80 . < 3.06E-08.| < 1.93E-01
1,2.4-Trichlorobenzene "< 80 - < 3.77E-08. | < 2.38E-01 |
Mexachlorobutadiene. < 80 < 5.42E-08 | < 3.42E-01 |
‘Methanol . < 8000 < 6.66E-07 |  <420E+00}.
"~ Ethanol - <320 < 3.83E-08 | . < 241E-01|
Isopropanol < 320 < 4.99E-08 | < 3.15E-01
_ Acrolein < 320 - < 4.66E-08 | < 2.94E-01
~Acetone 12000 1.81E-06." 1.14E+01
Acetonitrile < 320 < 3.41E-08 | < 2.15E-0%
Acrylonitrile. < 320 . < 4.41E-08 | < 2.78E-01
" Vinyl Acetate - - < 320 < 7.16E-08.| < 4.51E-01
" Tetrahydrofuran < 320 < 5.99E-08°| < 3.78E-01"
. 1,4-Dioxane < 320 < 7.32E-08'| < 462E-01.
- 2:Butanone < 320 "< 5.99E-08 |- < 3.78E-01:
Methyl Methacrylate < 320 ' < 8.31E-08 < 5.24E-01.
4-Methyi-2-Pentanone < 8.31E-08 5,




'MOSTARDI-PLATT ASSOCIATES, INC.

. ‘Environmental Consultants:

VOLATILE ORGANIC COMPOUNDS"

3/22/95

-Bethiechem Steel
U_nderﬁre Stack-Test 3

Benzene ‘ -3.87E+00
~ Toluene 180 4.31E-08 | 2.94E-01 |
Ethyl Benzene . . <23 . < 6.34E-09 | < 4.32E-02
m,p-Xylene . <23 < 6.34E-09 |© - < 4.32E-02
‘0-Xylene <23 < 6.34E-09 | < 4.32E-02
1,3,5-Trimethylbenzene < 23 . < 7.18E-09 | < 4.90E-02
1,2, 4-Trimethylbenzene < 23 < 7.18E-09. |' - < 4.90E-02
Freon 12 <23 . < 7.22E-09 | < 4.93E-02
“Freon114 <23 . ~< 1.02E-08 | < 6:96E-02 -
' Chloromethane 200  262E-08 | . 1.79E-01
~ Vinyl Chloride <23 < 3.73E-09 < 2.55E-02
'Bromomethane <23 | '<567E-09. < 3.87E-02
"' Chloroethane <23 < 3.85E-09 | < 2.63E-02
~ Freon 11 < 23 . < 821E-09 | < 5.60E-02
1,1 Dichloroethene <23 < 5.79E-09 . < 3.95E-02
- Freon 113 <23 . < 1.12E-08 | < 7.83E-02
Methylene Chloride <23 < 507E-09:| <346E-027|
.cis-1,2 Dichloroethene <23 < 5.79E-09: < 3.95E-02 -
Chloroform - . - <23 . < 7.43E-09/| <4.86E-02 |
1,1,1 Trichloroethane <23 . . < 7.85E-09 | < 5.35E-02 |
Carbon Tetrachloride <23 "< 9.19E-09 | < 6.27E-02 |
1,2 Dichloroethane "< 23 . < 5.91E-09 | < 4.03E-02°
Trichloroethene. <23 ‘< 7.97TE-09.] < 5.43E-02.
1,2 Dichloropropane <23 < 6.75E-09 | . < 4.60E-02 ]
1,1 Dichloroethane <23 < 591E-09: | < 4.03E-02 |
cis-1,3 Dichloropropene- <23 < 6.63E-00 | < 4.52E-02-]
" trans-1,3-Dichloropropene <23 < 6.63E-09 | - < 4.52E-02 |
1,1,2 Trichloroethane - <23 < 7.97E-09 | < 5.43E-02:
‘Tetrachloroethene < 23 < 9.91E-09 < 6.76E-02 .
< 23 < 6.72E-09 "< 4,58E-02.
< 1,12E-08" < 7.65E-02
[113634
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MOSTARDI PLATT ASSOCIATES INC

Envuronmental Consultants

VOLATILE ORGANIC COMPOUNDS
Bethlehem Steel
Underfire Stack-Test 3
3/22/95

- " Styrene. <23 < 6. 225 09 < 4. 24E-02 -
1.1,2,2-Tetrachloroethane <23, < 1.00E-08 | < 6.84E-02
- 1,3-Dichlorobénzene <23 '< 8.79E-09 | - <.5.99E-02
. 1,4-Dichlorobenzene <23 < 8.79E-09 |- < 5.99€-02 -
Chlorotoluene: <23 < 7.56E-09 | - < 516E-02-}
- 1,2-Dichlorobenzene <23 ‘< 8.79E-09 <599E-02° |
: " 1,2;4-Trichlorobenzene <23 "< 1.08E-08 < 740602 |
- Hexachlorobutadiene < 23 ‘< 1.56E-08 | - < 1.086-01 | - -
. ‘Methanol < 2300 < 1.91E-07 | <1.31E+00]"
" Ethanol < 92 <110E08 | < 7.50E-02
- ~-1sopropanol < 92 < 1.44E-08 | . - < 9.79E-02
Acrolein < 92 '« 1.34E-08 | < 9.13E-02
3 Acetone’ 8700 ~1.31E-06 | 8.95E+00
- © Acetonitrile <92 < 9.81E-09 | < 6.69E-02.
‘Acrylonitrile < 92 < 1.27E-08 | < 8.64E-02 .
y “Vinyl Acetate < 92 < 2.06E-08 | < 1.40E-01
d ‘Tetrahydrofuran < 92 < 1.72E-08.| < 1.17E-01 |
1,4-Dioxane < 92 < 2.11E-08 || < 1.44E-01 |
. 2-Butanone < 92 - < 1.72E-08 < 1,18E-01
~ Methyl Methacrylate - - <92 < '239E-08 | < 1.63E-01
- |-2-Pentanone < 92 < 2.39E-08 .| < 1.63E-01

ey L L
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