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Mr. Miles Lalley | - o reefax transminial memo 7671 | #of puaes ¥

. - Bethlehem Steel Corporation
| . BethEnergy - Lackawanna Coke Division
1951 H rg Turnpike S
' P.O.Box &
- Lackawanna, NY 14218

- Dear Mr, Lalley: _

Re: Revised Emissions Testing Summary Report » No. 7-and No, 8 Waste Heat Stacks at
Bethlehem Steel Corporation - Lackawanna, New York Facility o

This Io.:er, with attechments, constitutes the revised report for the contimous emission
: monitoring (CEM) performed by Chester Environmental (Chester) on No, 7 and No. 8
- Waste Heat Stacks at Bethlehem Steel Corporation - Lackawanna, New York Facility.
Concentrations of catbon monoxide (CO), sulfur dioxide (SO4), nitrogen oxides (NOx
and total gaseous hydrocarbon compounds (THC) were determined on April 21, 1994 (No.
_ 7 Stack) and Aprl 22, 1994 (No. 8 Stack), ‘Three consecutive two-hour rupns were
: performed on each stack. Volumetric flow measurements for each stack were conducted
| ' on April 21, April 22, and May 3, 1994. _

The results of the test efforts for Nos, 7 and 8 Stack are prescated in Tables 1 and 2,
;‘:ﬁcﬁvely. Gas concentrations and mass emission rates are reported in units of parts per
on by volume (ppmv) and pounds per hour (Ib/hr), res ectivel;.(mass emission rates
were calculated from the velocity traverses determined on May 3, 1994 only). Tables 1 and
- 2 also list other stack and sampling parameters which include exhaust gas flow rate in untts-
of actual cubic feet per minute ?acfm), standard cubi¢ feet per minute (sdn?, and dry
- standard cubic feet per minute (dscim), exhaust gas temperaturc (°F), and -moisture
content of the exhaust gas (percent by volume), Actual sampling times for cach test are
also included in Tables 1 and 2. Copies of the field data sheets for the testing effort are
also attached to this letter as un appendix. ' :

- Continuous emission monitoring for CO, SO,, NOz, and THC was accomplistied by means
* of 4 common gas extraction and conditionifig system in accordance with EPA Refsrence
Methods 10, 6C, 7B, and 25A, respectively. Conditioning of the sample pas was
accomplished by pulling it from the stack thmlfﬁh a stainless stee! probe and glass fiber
filter maintained at stack temperaturc. The filtered gas was routed through 2 heated
Teflon linc to Ches.er's mobile CEM laboratory located nearby. The heated line
temperature was ma:.tained at 2509F or higher to prevent condensation from oceurring in
‘the sample line, The gas was then split at the CEM laboratory. One for_tioq. of the stack
was delivered 1o the THC monitor, a JUM Model VE-7 Flame lonization Analyzer
- (FIA), which requires a "wet" sa:nigle. ‘The moisture in the remaining portion of stack gas
was removed by a non-contact refrigerative method such that the dew point of the.
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% FROM:CHESTER ENVIRONMENTAL TQ: 17168213239 oy N3 P2 poe2
Lo M. Miles Lalley. May 7, 1594
Re; Revised Emissions Testing Summary Reporl . Page2

gas was 40°F or lower, The “dry" sample was then manifolded and routed to the following
three analyzers for CO, SO and NOx analysis. Infrared Model 720 CO Analzv’zer.
Western Research Model 72?ATM SO, Analyzer, and Thermo Electron Model 10AR
Chemiluminescent NOx Analyzer. Sample pas flow not delivered to the analyzers was
sufficient to allow a bypass stream which minimized sample handling residence time.

Data recording was accomplished with the use of & computer based, automated digital data
acquisition system. Concentrations of all four parametefs were 'scanned at one-second
intervals. The scanncd values were averaglzc_l every minute, displayed on a system monitar
and recorded on magnetic storage me ‘2. As a backup system, the data was also

continuously recorded on a strip chart recorder.

Instrument calibrations and system bias checks were performed prior tq_and_immgdiatply
following each test run to ensure f}:w]:er instrument operation. System bias and calibration
checks fell within method specifications. All calibration gas standards used (CO in Ny,
SO, in Ny, NO in N,, propane in Ny) were certified by the manufacturer to be within at
leadt two percent of ‘-tg’e reported concéntration. ' -

In order to calculate the gas emission rates in units of pounds per hour, it was necessary to
measure the volumetric flow rate from cach stack. Volumetric flow rates for each stack
were determined in accordance with EPA Reference Methods 1 through 4. Measurements
for each stack were performed through three or four test ports at 90 degrees aration in
the same horizontal plane (one test port on Waste Heat Stack #7 was inaccessible on May
3, 1994). The sampling ports were located at least eight diameters downstream and at least
wo diameters upstream of duct disturbances. Twenty-four traverse points were located in -
accordance with EPA Methad 1. Gas velocity measurements werc conducted through the
1est pofts; six traverse points were sampled in each test port.

Gas velocities of the exhaust gas were determined using a calibrated S type pitot tube in
aceordance with EPA Method 2. Positive and negative pitot lines were lea ~checked at the -
beginning and end of each test run, Gas velocity differential pressures were recorded at
each traverse point, Static pressure of the process gas stream was measured with the same
pitot tube. Process gas temperature was measured with a type K thermocouple.

Three velocity traverses were completed on each stack during the April 1994 test effory;  _~

these measurements Were coincident with the CEM testing. Following the testin§. itwas /
discovered that the differential pressure gauge used (a magnehelic gauge) was faulty, The

gas velocity measurements were determined again for both stacks on May 3, 1994,

ence) was determined with the use of Fyrite apparatus in accordance wi
Mcihod 3.

Dry gas molecular weight of the exhaust gas (concentrations of CO; , and Ny b
differe g B 0% o with BPA

Percent moisture content, by volume, of the exhavst gas was determined in accordance with

EPA Method 4. Moisture conteat was Jetermined by knowledge of the weight ain of the

four sample train impingers and dry gas volume sam;f:led. O ;one EPA Method 4 ron-

;ras completed for each stack. The sampling duration or each EPA Method 4 test was one
our.
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| FROM:CHESTER ENVIRONMENTAL TO: 17168213239 Cray POl 7% p.oe3
 Ta: Mr. Miles-Lallcy May 7, 1994

Re: Revised Emissions Testing Summary Reporl Page 3

The velocity head pressures, along with stack gas composition, moisture content, and the
cross-sectional area of the stacks were used to determine the volumetric stack gas flow

rates.

Chester appreciates the opportunity to provide air quality engineering . services {0
Bethlehem Steel Corperation. We sineerely apologize for any inconvenience causcd by the
faulty ma%nehclic nge. If ﬁu have any questions regarding this letter report, please cal

me. at (412) §25-9760 or Mr. ark Grunebach at (412) 825-9761. . '

Very Truly Yours,

John P. Shimshack
‘Air Quality Project Scientist
Chester Environmental
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BETHLEHEM STEEL CORPORATION : LACKAWANNA, NEW YORK
WASTE HEAT STACK #7 - APRIL 21, 19%¢

TARBLE 1
SUMMARY OF EMISSIONS RESULTS
Test Nuniber 1 2 S Avetags +#
: | . T
Cencentrationd and:
‘Mass Emission Rates
Carbon Mononide (eprav) 7.6 818 %6 7
' (b/hr) 176 19'6 19 @ al 2

gulfur Dioxide (pprav) g esn, 4S8 024 _

Qb/hi) 2570 [ 2545 o 264.1 _ ]b“I?
Nitropen Oxides (ppmv) 5259 : - X 324.2 80 Lo
(s NO?) (b/he) ;zq'az 1198 121.5 _ d ?
Towal Gaseons e (PPEV) , L RN X 6.9 56 7
Hydrocatbon Compounds (/) L ok a5 3.0 . :© /o
(as propanc oquivalonts) R _
' Stack Conditions O
Flow Rate : {acfin o 133500

et 64000
_ (Geefmy .. 55900
Tomperabuc R, 628
'Moisture Content (%) i 12.6

ling Copdition o
Tost Umea 1230 1457 1718
to 1429 01657  wi%l$

-Sampling Time . (minute) 19 120 120

€0, 502, NOx Emission Rate Qb/le) =
Cone. (ppmv) ® Stack Volumetrie Flow Ratc (dscfm) ®
Molocular Weight (g/mel) * (1.53£0T)

THC Bmiccion Rawe (b/hr) =

Cone. (ppmv) # Stack Yelumetric Plow Rate (scfm) *
Molecular Weight (g/mol) ® (1.53E-07) ‘

Bethigham Stael Corporation -l ' : 370761 5/94

@' CHESTER
- ENVIRONMENTAL
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BETHLEHEM STEEL CORPORATION - LACKAWANNA, NEW YORK
WASTE HEAT STACK # - APRIL 22, 1994

TABLE 2
SUMMARY OF EMISSIONS RESULTS

Ton Numbor 1 ’ 2 3 Avetapo
# e
Concentrations snd me
san Emission ]
Carbon Monoxide - (ppmv) 21.2 269 459 s 00°
: Qbsh) 6.5 8.) 142 9.7
Sulfur Dioxide () 448 o “1s ase |7
(tbfhr) 306.5 2 30L0 3154 3017 :
Nitrogen Oxides . (ppnay) 255.2 ess " 2613 2874 Pl _
(a8 NO2) (tbihe) 12930 1298 132.4 130.¢
Total Ganaoua (ppmv) d! 8.0 7.4 6.7 O '&5
Hydrocarbon Compounds Qb/hr) 26 ‘o 44 4.1 kW) *
(as propane squivalonts) ‘ by v
Stack Conditions - e S
Flow Rate (acfm) B ’ Se: 172600
(eefm) 81900
{dsclm) p 72000
Temperature < 64S
Moisture Countent % 12
Spmpling Canditione A
Teat times g A o843 110 1327
_ | ' to 1055 to 1310 10 1527
Sasmpling Time (minntes) 110 ¢ 120 120

€0, S02, NOx Emission Rate Qv/hr) =
- Conc. (ppmv) * Stack Volumetric Flow Rate (decfm) ®
Molccular Weight (g/mol) * (1.53E-07)

THC Emission Rate (Ib/hr) =
Cone. (ppmv) * Stack Volumetric Flow Reto (asfm) *
Molocular Weight (g/mol) * (1.53B0T)

& = Interference from pas conditioning upit during thesc petiods:
07 10 0911; 0917 to 0521; 0929 10 0343
Data volded during thess periads; laterfereace problem eorreeted at 0543

Bethiehem Steel Corporation —2=- @ emgm-ﬁy

ENVIRGNMENTAL
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| Rectangular: (L xW)144
|. Flow Rate, G x Hx60Q - ACFM
| Flow Rate, (528 x E x )/(28.92 x C) - SCFM

g _. FROM: CHESTER ENVIRONMENTAL TO: 17166213833
STACK GAS SAMPLING
GAS VELOCITY SHEET ' : i
PLANT Ret\aiderg\/ _ DATE /3 PAGE # / aé. 2. {
LOMATION ATTEN]. TEST# 770 STK DIA.(in.) ISF t
ACTIVITY NO¥  WAsTe Kol PROBEF¥ /0 -~/ STK WIDTH (in.) :
TESTERS : - B.P. RG-S z 1 "COMMENTS
Timg: 0P« T ﬁ 05 e /B2 = 182 s
PORT | POINT VELOCITY | TEMP. STATIC PORT | POINT VELOCITY | TEMP.
. APIn.H2O| F |PRESSURE AP in. H20 _ YRE:
A |27 os0lGae | =14 |+ & B\ o8]z | =1
342 029 342l A0
2%.3 ,o7b| 1243 . oD
J4eZ| 065\ R =X s
947- 1056 | 912-.'005'5'
~ T
2.9| 035 2.9 | 0%
& 427 28| 281/ D | 49.3 | WoT feceSSIBLE
292 o 3. 2-
S 162| of [les2
: 22| p7 ' 9.2
i (;‘? { 0% _ 2. 7 ‘ =
# : OO 2
| 0.030 /}/aa'co'
A. Ave, N\P - InfH20 ﬁ 6-£% 7 —
B. Average Stack Temperature = F 7 :
C. Average Stack Temparature (F+460)- R Lo BaA 9(,5‘),_ ' A(..' ->°
D. Ave. Molecular Welght - (g/mol) . 729,07 - .
E. Stack Prassure (in. Hg), B.P. + (static P/13.6) ' L% H;,D(v) 2.6
F. Pitot Correction Factor =Y ___:b MW = ?‘-%‘Qq_
G. Vetocity (Usec), 85,49 X Fx((AxCY(DxX en-1/2 o
H. Stack Area = 5Qf-. f1. Round: 3,14 x (STK DIA)*2/(4 x 144) 102,
_ S———

5
cpe -\‘K...EY..ST...QE.F




, Rectanguiar: (L. x wW)/144
|. Flow Rate, GxHx 60~ ACFM
). Fiow Rawe, (528 xEx )(29.92 x C)-SCFM

. Y
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R STACK GAS SAMPLING |
. o GAS VELOCITY SHEET
P .%ﬁ"‘\neréén oATE S /'3 lqt—l . PAGE # 20 h 2
LOuUAIION ™ ¢ TEST # Frowd STK DiA.(in,) z “
~ ACTIVITY NOF + PROBE# _JO~[ STK WIDTH (in.) —
TEL™! S ME, M —_B.P. 27.&.5.  COMMENTS — -
0 el _ . : - EM i _
TIME: . 12O . me;, 17 22 al — '
PORT | POINT | VELOCITY | TEMP. STATIC PORT | POINT VELOCITY | TEMP., | STATIC &
AP in. 50. F__ |PRESSURE . ' | AP In.H20! F__ |PRESSURE
2P A 130 1636 -5 c |526]| o le2s) 16
_3—7' o_ ' l,D | | 3_73-01 "w |
2 _1Do 1262 d o0
! Tes 015 (/25| 2f0
2,9 oo 2.9 | 070
3% o4 3,21 04
8 526| 110 |@33| =5 D |$2:6| /120|635 =45
|26-2 ",‘o-?o 26,2 1090
/.7'.{' , 08% ’7’{ L O
7.4 |0 9.9 | 065
' 0 0D5 12 % €2
A. Ave. \P -in/H20 : -
B. Average Stack Temperawre @ 632 é ) % o2
C. Average Stack Temperature  F + 460) - R o '|.Qﬂ§ c AL
0. Ave, Molecular"Weight-—(glmoi) 2P g{‘g}?‘-’ l\.‘z—
E. Stack Prassure (in. Hg), B.P, + (static £113.6) 29 duf @(-‘pb,) = {2+ I'?o
F. Pitot Correction Factor - DM _ -
o. veloclty (ft/sec), 85.49 X Fx (A X CY(D X E1/2 q, = mw =28 \0
H. Stack Area - sqr. fL. fround: 3.14 X (STK DIA)*2/(4 x 144) TCRE _

<
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