'Note: This is a refere‘hce' cited in AP 42, Compilation of Air Pollutant Emission ‘Factors, Volume I Stationary

o 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.

.ERIE COKE CORPORATION
ERIE, PENNSYLVANIA

Report on

MEASUREMENT OF

. Reference

AP-42 Section [Z.2

Reference
. Report Sect. 4
/S

 PARTICULATE MATTER, VOLATILE ORGANIC
COMPOUND AND NITROGEN OXIDE EMISSIONS

FROM THE COKE BAT

TERY COMBUSTION STACK

" DIAGNOSTIC TEST PROGRAM - AUGUST 8, 1996

OCTOBER 1996

—

ADVANCED TECHNOLOGY SYSTEMS, INC.



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.



e, Y11/11/96  11: 08 B
i NQU=-11~- EIE BS-!E FRDM.IDNAUANDA COKE

' H&-\ ENGINEERI\G

16

@014/015
S 135/14

718 871 1646

13000 Tach Center an
.- Monrsavila, Penansylvania 151&&'2055
. Telephons (412) 6232208

October 18, 1996

Mr. Wiiliam J. Wetzel
Plant Manager

Erie Coke Carporazion
P.Q. Box 6180

Erie, PA. 16512 -

Dear Mr. Wml_

'l
iR
I

' PAX (412)829-2415

" Ref No. 591

RE: BOILER NO.2AND COKE BA'I'TERY COMBUSTIOP! SI'ACK TEST

REPORTS

Total Particulste Matter
Concentration (g1/dscf)
Enmssion Rate (Ib/hr)
Percent Mass with

Aerodynamic Diameter
. - <= 10 Micromsters

PM
Cnnccnu'atmn (gxf dsof)
Exoission Rate (Tb/hr)

The particle size analyses

|
Il . .
clerNo, 2| CQ@MEBN% ko Grale
B 0.2; ‘ tac 1!—»9 Gk
. (Rum No )l w /” o
La7 b s ol
5 s
N
30.6% || ' 262%
|l i
00032 0.0056 24
045 ! Loo- e
. ) |
were condncteduﬂng coh]:plttﬁ-comondmdecuonm n
'ong,s atta:hed to ﬂ:us Jetter.

(CCSEM) techniques. A copy of the CCSEM rep

|

s:xmzl:lzethcrﬁnltsofﬁe sta.ckteﬂmﬁ
ComhastmnSmkunAngus‘?and 8, 1996.
ReﬁrmceMaiodS samp]ﬁsubmn:ted




L AR |
o © - 11/11/96  11:08 oY ~ H&A ENGINEERING o ' ' 40157013
.«.\_ NOU 11~896 a3« IE FNDMI J.UNH\JANDA COKE ||i ‘ 12311 rie wrl s leae . e Ferare
o ’
Vo

Mr. WilliamJ. Weezel 2- il Ocxober 18, 1996
, ) ‘ . l.

ATS again rmesthe ortanity to mwdcmmmmgscmc:stoEneCakc
zporauon.apglns c:llme at (412) 829-2208 Ext ‘2.10 if you have any questions regarding this

packoge. _ i
Very troly yours, 4
John P. Shimshock, PhD. o

Senior Project Scientist, . Hl lr
Process Measuxements Depa:tment T

i
I
Appro_ved‘by_: ‘ : :
| i /
Rnbm.snnP Khagh,Ph.D : .
Vice Presidenr, i
Tecimology and. Pmdnct Develupmmt o
PSEKK ‘ '| |
I
| shuseldin ; ‘ "
i
H |t
|
H
o
1]
|
I
i
il -
1 ATS

| afreaneIA TROHNCE OGY SYSTEMS, INC,




| R e T, i e A T ARAE € WRARERSE T OO TTT

: Measurement of Particulate Matter, Volatile Organic Compound and
x Nitrogen Oxide Emissions from the Coke Battery Combustion Stack, Erie
- Coke Corporation, Eri¢, Pennsylvania :

October 1996

i

L

r - Prepared by: Joseph M. ¥rank
Approved by: Robinson P. Khosah, Ph.D.

Project No.: 591

Advanced Technology Systems, Inc.
3000 Tech Center Drive
Monroeville, PA 15146

Phone: 412-829-2208
Fax: 412-825.2415

o
ek

ATS

AP TARYCrL TEA LRI CVT Y SYRTEMS I



AL LW SR T e

TABLE OF CONTENTS

_ _ Fage No.
1_6'.mmonucn0N_ .......... PO i USRS |
1.1 Summary cif'fest Program .......... e S 1
1.2 KeyPersomnel ... ...._ .. ....... R LT T TR 1

2.0 PROCESS DESCRIPTION AND EXHAUST GAS SAMPLING LOCATION .. . .2
3.0 SUMMARY AND DISCUSSION OF TESTRESULTS ........... R Y
31 OBJestVe .. u. it i e aaaan 5

3.2  Field Test Changesand Problems ... .......... ... .. iiiianiinunaan. 3

33  Presemtationof Results . . ... . ... ... .. ... iiiceeceaan- 3

331 Partculate Mamer .. ... coceoeiiir i il e et et aaaaaan 3

332 VolaﬁlcOrgamcCompoundsmdNitmgcn()mdes---..._.-......-.-4

. 40 SAMPLING AND ANALYTICAL PROCEDURES ............ s 5
41 Location of TraversePoints .. _._....... .... ............ fhemanas ..5

42  Gas Stream Velocity and Vohumetric Flow R.ate ...... e C e 5

43  Dry GasMolecular Weight .................., e tvanr s e ren 5

4.4 _MmstureContent....-..-........-.,...,'--.-L‘..I._' ........... ... B

.45  Particulate Matter .. ...._ ....cecvevcennnnn. .. e e .. 6

4.6 'VolauleOIgamcCompomds..-..-_...., ..... U DR

4.7  Nitrogen Oxides . . _.._.._.... beeanann et e e 8

50 INTERNAL QA/QC ACTIVITIES - ..nooonnne i e .9
5.1  QA/QCProblems .. .........ceeen.... e el

5.2 _QAAudits--........,.-...-....--..;..-.1.‘...-C. ....... '.... ....... Q9

LIST OF FIGURES

FIGURE1 SCHEMATIC OF THE COKE BATI'.ERY UNDERHRE EX[-IAUST SYSTEM
AND TRAVERSE POINTS

591:59]etoc  10M96 ~ii-

ADVANCED TECHNOLOGY SYSTFMS (G




Falk Spf iy A& & a7 - T =

'TABLE OF CONTENTS (Continued)

LIST OF TABLES
: TABLE 1 PAR'I‘ICULAIE MATTER EMISSIONS DATA
. TABLE2  VOLATILE ORGANIC COMPOUND AND NITROGEN OXIDES EM[SSIONS _
' DATA .
LIST OF APPENDICES

APPENDIX A FIELD DATA SHEETS, EQUIPMENT CALIBRATION DATA
APPENDD( B ANALYTICAL RESULTS, EMISSIONS CALCULATIUN S

S91:59letor  1O/96 -Hi-

ATS

ALVANCED TECHNGLOGY SYSTEMS, INC.



0 INIRODUCTION

o

11 Summ:u-y of Test Program

‘ On Augusr. 8, 1996 a diagnostic air emissions test Pprogram was condw:ted to measure parndulate
" manter, volarile organic compound (VOC) and nfrogen oxide (NO,) emissions from the Coke Batmy- '
'Combustmn Stack at the Erie Coke Corporation facility located in Exie, Pennsylvam 'Ihe test
program was conducted as part of an Erie Coke Coxporanon m—house engmeering study

Air e:mssmns from the coke battery underfire system are exhausted to the aunosphere throubh a
- single stack: Concentrations and ennssmnratcsofpamczﬂatematter volatile orgenic compounds and -
nitrogen oxides in the exhaust gas stream were measured in toplicate, Testing was performed: only
during pen.ods of normal plant operation. Advanced Tachnology Systems, Inc. (ATS) was contracted
‘. 'by Eric Coke Corporation (host site) to conduct this particular air GIDIS‘SIOIIS test program. '

1.2  Key Personnel

The key petsOnnél who coordinated the test prbgam and their telephone numbers are Tisted below

) ‘ _ Telephone
o Name Affiliation and Assienment ' Number | '
William J. " Erle Coke Corporation 814-454-0177
Werzel * Erie, Pepnsylvania _ : '
' j Plant Manager _
John P. Advanced Technolo Sysr,ems, Inc. 412-829-2208
Shimshock . Monroeville, P T ‘ o

Senior PI‘D]BGt Scientist

Eicc&ewqiim
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20 PROCESS DESCRIPTION AND EXHAUST GAS SAMPLING LOCATION

Cleaned coke oiren gas is used as the underfiring fuel for the coke battery.. The products of
combustmn from the cake battery mderfire system flow through a honzonta]ly-ahgned Tectangular
duct to the exhaust stack. A schematic of the coke battery underfire exhaust system and traverse -

- pomts can be found in Figure 1. Since no test platform is installed on the exhaust stack, ajr emissions

measurements were conducted at the rectangular duct. The duct dimensions are 38 mches (depth)
by 130.mches (height). Six equally-spaced test ports in the same vertical plane are instafled on the
duct. The test ports are located approximately two feet downstream of the nearest duct disturbance
([ess than two duct diameters) and approximately two feet upstream of the nearest duct distorbance
(Jess than one-half duct dismeters). For gas stream velocity profile traverses, thirty-six traverse points
(six per test port) were located i accordance with EPA Reference Method 1.

Erie Coke Corporation
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30 SUMMARY AND DISCUSSION.OF TEST RESULTS
31  Objective

The purpose of this pa.rucular emissions testing program was to. prowde data in support of an Erie _
Coke Corporation in-house engineering study. The specific objective for the test program wasto -
measure, In tnphcate, particulate matter, volarile orgamc compound and nitrogen oxxde emissions
ﬁ‘om th: Coke Batrery Combustmn Stack '

3.2  Field Test Ch_anges and Problems

Upon removal of the test port caps, the field test crew observed that 2. significant amount of materials
had collected at the bottom of the test duct. The field test crew estitmated that materjals were
deposited in the Jower 44 inches of the test duct, thus reducing the effective cross sectional area of

the test duct by 34 percent from 34.3 square feet (130 inches by 58 mch&c) 0227 Square feet (86
) mch&c by 38 mohe.s) '

There were no dewat;ons from standard EPA Reference Methods for emissions tesr.mg The test
- program was also conducted in accordance with the Tequirements of the PA DEP M

Manua] (Revmon No. 2, June 1995). There were no analytical problems or plant operational
‘ problems encountered dmmg the test program.

- 33 -Pros_‘entation of Results

Cop:.es of the field dara sheets and equipment calibration data can: be found m Appendix A. Ihe'
analyucal results and emissions calculmons for each stack test can be found m Appendix B. |

3341 Particulate Matter

The test results have been summarized in Table 1. Particulate matter concentrations and emission
rates are listed i units of graius per dry standard cubic foot (=x/dscf) and pounds per hour (Tb/hr),
respectively. The average particulate matter concentration in the exhaust gas stream and emission
rate 'was 0.0237 gx/dscf and 4.24 Ib/kr, respecuvcly

CEs ;-a"'.-' i
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Table 1 also lists other pertinent stack and sampling parameters which inclnde stack gas flow rate in
units of actu:al mbm feet per minute (acfm), standard cublc feet per minute (scfm), and dry standard

‘ cub1c fect per minute (dscfin), stack gas temperature ( F), and moisture content of the stack gas
(percent by volume), gas volume sampled for each test in units of dry standard cubic faet (dscf) and
the lsohneucs value for each test. The isokinetics vahue i is equal to the ratio of the average Imear gas
veloclty sampled through the probe nozzle to the average stack gasvelocity. An isokinetics value
between 90 percent and 110 percent is considered acceptable. All isokimetics valaes were within the

 acceptable range of values, -Actual test sampling times have also been inchnded in Table 1.

332 Volatile Organic Compounds and Nitrogen Oxides

The volatile organic compound (expressed as carbon) and mitrogen. oxide (expressed as nitrogen

dioxide) test results have been summarized in Table 2. VOC and NO, concentrations are listed in

units of parts per million by volume {ppmv). VOC and NO, emission xates are listed i units of
_pounds per hour (Ib/hr). The average NO, emission rate was 18.5 Ib/hx, which, is less than the

allowable NO, emission rare of 19.9 Ib/br as specified in PA DEP Permit No. OP 25-029 for this
source, :

Table 2 lists other pertinent stack and sampling parameters as desciibed m Section 3.3.1.

Concentrations of oxygen and carbon dioxide are also listed in Table 2 in units of percent by vohnne
(%)

Erie Coke Coportion
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0 SAMPLING AND ANALYTICAL rxocmmjgns '

'Ihc cxecm:mn of the emissions test program required thé.‘ e of several test procedures approved by
U: S. EPA and PA DEP. This Scctmn outlines the stack samplma g and analyn¢a1 procednres utilized.

41 Location of- Trav_erse Points

As outlmed in Sections 2.0 and 3. 2, the products of combustmn from the coke battery underfire
‘ sys:em flow through a honzuntally—abgned rectangular duct with effective dimensions of 38 inches
. (depth) by 86 inches (height). - For gas stream velocity profile traverses, twenty-four traverse poinrs

' (sxx per test port) were located in accordance with EPA Reference Method 1.

42  Gas Str-e'am Velocity and anumeiric‘: Flow Rate\: :

_ Gas velocities andvohmetrm flow rates of the cxhaust gas stream were measured using a calibrated
S type pitot tube in accordance with EPA Reference Method 2, Gas velocity differential pressures
were recorded at each traverse point. Static pressure of the exhaust gas stream was measured with
the same pitot mbe. Exhaust gas temperaturws were measured wnh atype K thermocouple.

4_.3 | D'ry Ga_s Molecular Weight

_ Dry 2as- conomtrauons of oxyge:n (0,), carbon. dmmde (CO,) and mtrogcn N, by difference) were
measured continnously throughout the test program with the use of continnous emission momtorm.g
(CEM) techniques in accordance with EPA Reference Method 3A. Gas concentrations were used
to calculare the molecular weight of the exhaust gas on a dry basis.

. Continuous emission monitoring for CO, and O, was accomplished by means of 2 gas extraction and
- conditioning system. Conditioning of the sample gas was accomplished by pulling it from the stack
throuuh a stzinless stes] probe and glass fiber filter maintaitied at 250°F. The filtered gas was routed
_thmugh a heated Teflon line to ATS's mobile CEM Iaboratory located nearby. The heated kne
temperature was maintained at 250°F or higher to prevent condensation from ocourrting in the sample

Ime. A portion of'the gas stream was split from the main sample gas stream in the CEM laboratory

and treated to remove moisture by 2 non-contact refrigerative method such that the dew point of the

Gl Coke Coicparations
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Ll ' D.'eated sample gas was 40°F or lower. The *dry" sample was then mamfolded and routed to the
;- foﬂowmganalyzersﬁ:trCO and O, analysis: FlglﬂmccozlnﬁaredGasAnalyzerandmtonRoy
i - Model ZA.T ‘O Analyzer, respectively. ‘Sample gas flow not delivered to the analyzers was sufficient
to allow a bypass stream which minimized sample residence time.

Data recordhg was. accomplished with the use of a computer based, automated digital data
acquisition system. Concentrations of CO, and O, were scanned at one-second intervals The
scanned vahies were averaged every minute, displayed on a system monitor and recorded on magnetic
Lo storage media. < As a backup system, the data was als:: contmnously recorded on a'strip char
e recorder.

P . 4.4  Moistare Content

Perceux moisture content, byiro]nt_ne, of the exhanst gas stream was measured by the weight gain of
~ theimpingers vsed in an EPA Reference Method 5 sampling train. Moisture content was calculated
X from the howledge of the welght gain of the four sample train impingers and dry gas volume
o s.amplei

L ‘ 4.5 Particulate Matter

Particulate matter sampling was performed in. accordance with EPA: Reference Method 5 and PA
DEP Reference Method 5. Exhaust gas samples Were withdrawn thncucaﬁy from the stack, with
parﬂcu]ate emissions collected in a nozzle, a heated glass-lined probe, and on a heared glass fiber

filter. A gas sample vohune greater than 50 dry standard cubic feet was collected dm'mg cach of the
three 72-tmute test runs, '

Clean up of the sampling trains included an acetone rinse of front-half sample train components -
(nozzle, probe liner and top half of filter holder). The rinse was saved in a separate bortle (identified
- as Bottle No. 1). The particulate filter was removed from the holder and placed in a petzi dish
3 Following the gravimetric analysis of the impingers for moisture gain, the contents of the first three-
impingers wete collected in a separate bottle (identified as Bottle No. 2). The empty impingers,
bottom half of the filter holder and connecting glassware were then rinsed with dlstﬂlcd dejonized
water; these washes were added to Bortle No. 2.

Y

Exde Coke Capoaration ‘
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: ‘The contents of Bottle No. 1 (front-hialf acetone rinse) was evaporated to dryncss, desiceated and

. - weighed to a constant weight. The particulate filter was desiceated and etghed to 2 constant

 weight - The contents of Bottle No. 2 (back-half water rinse) were filtered umder suction through a

| preweighed 0.22 micrometer membrane filter to measure water-insoluble maregials. The filter used
to capture the msoble material was drded, desiccated and weighed to a constant weight. The filirate

- . wasdiscarded The total particulate carch was the som of the fwnt-half sample train acetons tnse | -

P residue (corrected for blank), the particolate filter catch plus the back-ha!f sample train water-
insoluble matenals catch. - :

- . 46 | Vol_atile Organic Compounds

i Volatlle ‘organic compound (VOC, mecasared as total gaseous hydrocarbon compmmds)
concentrations were measured using CEM techniques in accordance with EPA Reference: Mt:thod'.
25A. Three one-hour test runs were conducted. ' The gas extraction and conditioning system are the. _

 same as deseribed in Section 4.3 except that the moisture removal system was bypassed (the' analyzer
aJ UM Engmeennu Model VE-7 Heated Total Hydrocarbon Analyzer, requires a "wet" sa.mple)

As previously mentinned, EPA Reference Met]md 25A was used _;to-mmue volatﬂe-urga.uic
compound emissions from the coke bartery combustion stack. Typically, PA DEP requires the use
of EPA Reference Method 25 to measure volatile organic compmmd erms.saons (reference PA DEP
Sgurce Testng Manual [Revision No. 2, June 1995], Section 9.0 - Volatile: Organic Compound
Testing). However, the regulations recognize the potential use of alternative procedm'es (ee.
' MethocIZSA) to measure VOC emissions. In accordance with EPA. Reference Meﬂ:Lod 25, Section

1.1 - Applicability, a flame ionization detector (FID, per Method 25A) may be used to measure vocC -
emissions under any of the following conditions:

L Where only one compound is known to exist; :
2. Whenthe organic compounds consist of only b.ydmgcn and carbon,
. | 3. . Wheze the relative percentages of the compounds are known or can be determined, and the
: t : FID responses to the compounds are known; -
4. Where a consistent mixture of the compounds exists before and after emission control and
‘ only the relative concentrations are to be assessed: or
5. Where the FID can be calibrated against mass standards of the compounds emitted. |

Erie Coke Copocation : .
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The cleaned coke oven gas used as the underfiring fiel ar. Exie Coke Corporation has 2 nearly
 constant and uniform composition. Since methane and ethane are the primary hydrocarbons present
| m the firel gas, and since methane and ¢thane are composed of only hydrogen and ca:rbon, condition

No 2 above is satisfied. As such, the use ofanF]DprescribedePARefetmee Method 25A was
'used m this test program to measure VOC emissions.

It should be noted thar the qused in this test program re'spond_e_d to the presence of merthane and

" ethane in the sample gas stream. Since methane and ethane are not typically considered to be volatile

e orgamc compounds, the reported voC coucentration i the exhaust gas stream was calculated as the
VOC c¢oncentration measured with the EPA Reference Method 25A analyzer minus the methane and

| ethane concentrations in the exhaust gas stream. The methane and ethane concerttrations in the -
exhaust gas stream were measured by co]lec!mg one mtegrated gas sample in 2 Tedlar bag for cach
test run and than analyzing the gas sample using ga_s‘chromatog,mphy with thermal cenductmty
detection techniques in accordance with ASTM Methdd D-1945.

47  Nitrogen Oxides

Nitrogen oxide (NO,, expressed as nitrogen dioxide) concentrations were measured using CEM
techniques in accordance with EPA Reference Method 7E. Three one-hour test nmns were conducted.
The gas extraction and conditioning system are the same as described in Section 4.3. A Thermo
Electron Tistruments Model 10 NO-NO,-NO, Analyzer was used. |

Eric Coke Caxporation
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50 INTERNAL QA/QC ACTIVITIES

51  QA/QC Problems

' "Ihere were 1o QA!QC problems associated with elther the test: eqmpment ca]ibrauons or the
- analytical ]aboratoxy analyses, '

5.2"— _ QA Audits

‘No onl—“.sitejd: analytical Iaboratory audits were conducted.

Erie Coke Caporaion
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Erie Coke Corporation
Erie, Pennsylvania

Tablel

o * Battery Combustion Stack
_ . Particulate Matter Emissions Data

Em! .‘i ! . |

|- TestNumber - " ECC-BATI-1 . ECC-BATT-2  ECC-BATI-3 =
i TestDate o 08-08-96 - 03-08-96 08-03-96
&, ' o ‘
y Mass Emissions Rate -
i and Concenfrations: < _
- Total Particulate Matter (b/hr) 541 382 349 . B
:  (g/dsch) - 0.0299 S 00213 0.0199 0.0237
& | -
. Stack Conditions: - - '
.. FlowRate | (acfim) . 43100 . 43200 41200 42700
: " (scfia) 24200 24100 23400 23900
(dscfim) 21100 20500 | 20500 20833
Temperature . ) a2 477 474 a4
- Moisture Content ) : 126 - 132 125 123
: zmplin Itions: | | |
.. Test Times (EDT) - 957 1205 1440
T ..(‘mclud&s pori change) S to 1113 10 1321 to 1555
%,‘. Sampling Time o (minutes) 72 72 - 720
Sample Volame | . (dscf) 59.284 59.245 - 58227
Isokinetics (W) 974 984 - - 58%
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' ERIE COKE CORPORATION
 ERIE, PENNSYLVANIA.

. MEASUREMENT OF PARTICULATE MATTER, VOLATILE
. ORGANIC COMPOUND AND NITROGEN OXIDE EMISSIONS
- FROM A COKE BATTERY COMBUSTION STACK :
DIAGNOSTIC TEST PROGRAM - AUGUST 8, 1996

APPENDIX A

FlELD DATA SHEETS, EQUIPMENT CALIBRATION DATA
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LEAK CE=TX

[

o
(mlerance . <0.02)
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DUFFR=NCE _

o Run £1 Run 72 Ruxz #3 Avg. _

_ BP (in Hg) 875 875 28795 aH@ = 0.0317 % oM ¢ {(Tw+450) * Timel"2
Tie (min) 11.65 830 610 BP = (To + 460) = (Vw)=2 -
T (°F) - A - I - B o
Ve . 5000 5000 5000 Y = Vuw *BP * [(Ti+4604-To+460)2]
TiCFh % 91 52 "o .. Vm*[BP+(aH/I3.6)] * (Tw+460)
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CALTERATION DAT=
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vorrnz | vacmt

"y —
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e
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TSzl soses s fmust Be =g
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Y (Pre-te)
aH@ (n. H20) 1,647 1.677 1.677
Y (Post-test) Loz 1.0164

AY (%Y -

1.0143

AH@ = 0.0317= aH = rcrw+46m*1"uug3

BP * (To + 460) * (Vw)"2'

Vw = BP = ((Ti-+460+To+460W2] -

Vi ¢ (BP+(a H/13.6)] ~ (Tw+460)
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tERILE CURE LUWUREFURERALILIUN 452017 TEa Tete T S -.u.

ERIE COKE CORPORATION
: ERIE, PENNSYLVANIA'
CEM DATA FOR BATTERY COMBUSTION STACK

"CO2conc.” “OZconc.” “NOX conc”™ "FTHC cone." | “TIME™

(%) (%) {ppmv) (ppmw) (EDT)

. _ RUN# 1: o _ S .

e S 29 14.6 994 - 1188 10 55 -
i3 2.8 147 968 1153 1056
' - 30 144 98.9 1207 | 10 57 .

i 3.1 14.1 1004 1271 | 10 58°
Lk | S 32 14.1 984 1416 40 59
.. | S31 142 - g72 1490 | 11 00
- X 144 98.6 1525 11 o1
e 3.1 - 140 100.0 1444 11 02
31 140 sa7 1408 11 03
2 32 139 102.1 136.7 11 o4
- 34 138 1063 1413 . 11 05
37 128 1124 160.1 11 06
i . 38 124 1137 169.4 11 07
T : . 39 123 114.1 1756 11 08
39 122 1136 175.8 11 09

40 122 1147 173.4 1 10
40 C 122 1180 1752 11 11

A0 122 115.6 175.4 1 12
o o 4.0 121 1165 . 176.0 S 11 13
" o 4.0 12.2 1160 174.0 11 14
- . 40 120 1165 1833 : 1 15
g | 40 122 1159 170.7 11 18
-1 158 74.0 - 1- T 1 17

.30 14.4 86.5 168.5 | 1. 18

33 13.7 1086.1 1527 ‘ 11 19

35 . 134 1150 147.7 | 1 20

34 . 13.6 - 1138 1373 | 11 21

34 136 1147 1321 _ 1 22

37 13.0 12238 126.6 | 11 23

3.7 12.8 126.1 1240 | 1 24 -

35 123 1206 1136 11 25

35 135 1205 118.0 11 28

3.7 12.9 126.1 1186 - 1 27
A 40 122 131.8 1217 1 28
41 12.0 1344 123.4 11 29

4.1 119 134.2 - 114.4 1 30

41 119 1353 121.0 : 11 31

42 118 1355 119.7 : 11 32

4.1 1.9 1352 1153 11 33

4.1 119 - 1353 1167 11 34

42 11.8 1364 1101 11 35

42 118 1363 1111 11 38

42 11.8 1368 114.4 11 37

42 118 1375 106.6 . 11 38



SEF—-do—4dys le:odd PRVl Dkl E VLD AR TS ST afm s i=mars ==

. ERIE COKE CORPORATION
- - ERIE, PENNSYLVANIA
CEM DATA FOR BATTERY COMBUSTION STACK

‘ "coz conc.” "oz conc.” “NOXconc. “THC conc.™ - . "TIME™ -~ .

(2 IR « (pprrv) (ppmv) - (P
42 118 1372 116 1 38
42 118 - 1378 1111 11 40
- 4.2 1.8 1386 1084 - 11 41
42 118 1332 1094 11 42
42 - 118 . 1381 . 1055 . 11 43
40 422 1365 101.0 v 11 44
3.4 135 1266 840 11 45
- 34 T 142 1198 898 - 11 46
3.2 14.0 1215 815 1 47
1.8 167 612 1606 : 11 48
30 145 87.0 2318 11 48
33 . 140 100.0 2367 - 1 50
37 133 108.4 2508 .. 11 51
38 o127 1104 2484 S 1 sz
39 125 1107 2408 11 53
39 124 1114 12499 . 11 54
3.9 123 1112 = 23713 11 58S
4.0 T 123 1132 - 2483 : 11 58
39 123 1113 225 1. 57
4.0 123 1125 = 2215 y 11 58
40 122 1133 215 . 11 59
40 ._312,_3. 1138 272 . 1200
Rum AVG: . ‘
.7 ' -_-_‘-.119 1157 1517
CGrrc,c‘lLEI( Val fues Cs+ack = — ):C'.- - an
PR -a.c ) L1001 JI
(o, - [37-edlmiand o
) £/‘0‘-l' - oo
. J/s2-9-0cJ[rs2-73L17
_ _'E/J?.?-G'oj o
SN/ P - 0.9 ¢ ] L]
Aoy - [ 7 JJr2e] L1 ] /5 G ppme

[722.9 -~ 0.7

THEC - [/S'Z.? _—ofo] [307"]2’]

_ 4 o
53/3-? —O.Gj ° 7 :
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o | ERIE COKE CORPORATION
e . ERIE, PENNSYLVANIA g
: ' CEM DATA FOR BATTERY COMBUSTION STACK

"CO2 conc.™ “Q2conc.” "NOXconc.™ "THC conc.™ “TIME"

SELURRRRN BB BRDRLBBUYBHREREE

(%) (%) (ppmv) (ppmv) - (EPT)
RUN #2: - -

X 40 121 1328 1108 | 12

2 40 121 1350 1178 12
40 120 1336 105.8 12
4.0 121 135.1 ' 107.8 12
40 12.1 1363 112.3 12
4.0 12.1 1353 1085 12
40 120 1356 103.4 - 12
40 120 1367 1081 12
40 120 1378 1053 12
40 120 1375 1088 12
40 120 1377 100.5 12
40 121 138.2 1083 | 12
40 12.0 138.9 103.7 12
40 12.1 138.0° 102.1 o 12
4.0 120 1373 999 12
40 12.0 140.1 1062 ‘ 12
4.0 T 120 139.8 103.1 12
40 122 1339 91.4 12
2.1 164 661 1538 12

. 28 147 84.1 21786 R

- _ 31 14.3 827 189.1 12

) : 3.1 14.3 948 1873 12
30 14.4 957 180.2 - 12
3.2 14.0 8997 180.0 12
35 132 105.9 2008 12
37 12.7 108.4 1995 12
38 126 1098 2023 12
3.8 125 1089 201.9 : 12
3.8 1285 1106 190.6 ‘ 12
3.8 125 1118 1934 12
38 12.4 112.0 178.1 L 13
38 124 1132 186.0 | 13 01
38 124 1135 191.7 ‘ 13 02
39 124 1138 192.6 . 13 03
3.8 124 1131 1729 13 04
35 13.2 1078 1417 13 05
3.0 142 100.9 1253 o 13 08
3.0 14.3 101.6 1264 | 13 07
22 141 1036 13814 . 13 08
32 14.0 1029 1262 . 13 09
31 14.1 1024 1256 : 13 10
3.0 14.4 1005 1249 . 13 1
3.1 14.2 102.7 1264 13 12
33 136 1094 1443 ° 13

-
- W
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ERIE COKE CORPORATION
ERIE, PENNSYLVANIA
CEM DATA FOR BATI'ERY.COMBUSTION STACK

"CO2 conc.” "OZ2 conc.” "NOXcanb" "THC i:nm: " S  "TIME" |

(%) (%) (ppmv). * (ppmv) (EDT)
37 129 1148 1887 13 14
38 = 125 1158 1708 ' 13 15
39 124 116.0 1684 . 13 18
26 152 803 1119 13 17
34 134 91.4 1663 .. . 13 18
4.0 123 1171 1683 _ 13 19
40 122 1232 1538 13 20
40 - 124 126.1 134.7 13 21
40 o122 126.9 126.0 13 22
40 122 1283 1254 13 23
40 122 1284 1269 - 13 24
40 122 1296 119.0 13 25
4.0 121 1208 1121 13 26
40 o121 1322 1121 o 13 27
40 121 1320 1184 o 13 28
40 121 1333 1104 13 28
40 12.1 1324 1097 o 13 30
40 T2 1339 - 110.7 13 31
40 121 1333 104.8 13 32
40 120 1344 1100 = 13 33
40 12.1 1338 1058 13 34
40 121 1344 107.3 13 35
AVG RUNZ: | _ :
. 37 - 128 1194 1386
. [qrréc:‘!-t:d\ l/ﬂ-’lf-u-'b" ' Cs;‘qdc“ [_C Coj[@“‘“j[C’F?
.. . . o . EC-—- - Co 7 | |
Lo, = £3.7 ~0.u47) ):/°-’_j'i'7
LMy L - : = - 7\3 ‘
[-/0- I - 0"1’ j . .:
' Sl - . ) ! ' .
o, _}:_ § -0s JIs2.797 1L 2 ~ S

“[/‘2_‘-6 - o-r7J

w

/’JOX f//7 7 - A8 r2eTX7)

_ /,?.?;:;/'FF..,/
[/723.2 - 22 B

7—%@_; [/39 & -ooJEBG‘iJZIJ
[3//-’/ ~ o]

/37 S penv
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ERIE COKE CORPORATION
! ERIE, PENNSYLVANIA
CEM DATA FOR BATTERY COMBUSTION STACK .

- "CO2 conc.” "OZ conc.” "NOX conc.” “THC conc.”

(%)
RUN #3:
3.9
4.0
39
38
34
33
3'4
33
33
a7
38
39
.28
5.4
4.1
41
4.1
40
4.1
40 .
42
4.1
37
33
3.4
35
36
35
33
34
38
38
42
4.0
42
4.1
42
Car
42
41
42
42
4.7
2.4

(%)

125
124

123

123

-13.7

136
13.6
138
136
130

128
123

149
136
12.3
122
122

C1241

121
120
120

- 120
132
13.9
136
135
133

13.4
138
136
13.0
123
12.2
119
12.0

. 11.8

12.0
118
12.0
118

119

119

- 118

161

(ppmv)

1130
1175
1151
1122

- 108.1
1033
104.0
105.9
1045
1116
1158
1134

816
820
1165

123.0 .

1287
1251
128.1
1286
1359
1284
1284
1172
1138
1184
1186
1198
1147
120.6
1264
129.7
1348
1285
1363
1322
1350
1329
136.8
1339
1376
1379
1326
752

(ppmv).

1721
1848

1612

1639
161.7.

1830
1470
1403
1675

184,0

1764
1203
201.7
1369
1696

16818

146.0
144.5
135.0
1586
1171
1284

1248

1383

180.7-

1247

1147

1083
118.4
108.9

1219
1288
1049
1336

1138
1251
1158
1318
1134
1303

1254
1103
1925

"TIME™ -
(EDT)
14 05
14 06
14 07
14 08
14 09
14 10.
14
14 12
14 13
14 14
14 15
14 16
14 17
14 18
14 19
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14

1

SRASHRDVBBBBUBHEELIEBENBRRNURIE



o ERIE COKE CORPORATION
B - - ' ERIE, PENNSYLVANIA :
% CEM DATA FOR BATTERY comausnon smcx
. ": | "CO2conc.” "O2conc.” "NOX conc.” "THC c_o_l__l_q.
53 S (%) (%) (pponv) . (ppmv)

36 133 957 2911 .- 14 49
39 127 1020 2583 . . 14 SO
40 - 125 108.7 71 IR 14 51
- o 38 1286 1047 2308 14 52
p : 34 136 1006 1941 14 53
- .81 . 145 98.7 197.6 14 54
e E 31 143 983 1938 - 14 55
DU | 32 14.0 98.4 1944 - 14 sB
. 33 13.8 9.9 1885 = = 14 57
- 32 139 979 1823 14 58
N | 32 141 101.1 1987 14 53
33 140 - 104.1 2104 15 00
35 123 1083 2070 15 01
. 386 129 108.0 2008 | . 15 2
o : 39 126 1128 2197 : 15 a3
r o | 38 124 - 1007 20820 15 o4
i : 4.0 - 125 1143 225 : .15 05
o 38 T o123 109.4 191.1 - 15 06
P - 3.9 12.4 116.0 . 2228 _ 15 07
B 40 12.4 1121 1973 15 08
' ‘ 38 124 1163 231 15 o2
(o . 38 12.2 1098 - 1885 15 10
A | . 40 126 1171 z08 . 15 11
. - 37 127 109.8 1716 15 12
SEE 'RUN3 AVG: a | |
oo 37 129 1150 . 1677 . - : ]
i: LorrecteN Valuas o C stack * 1¢ - &) ):Z""" ]Y&DJ
[ _ | |

Y (-6

. S AY A
- Z/Q‘--:f' - a-1] ‘
B 0.,_ [/9q-~o/j£o7j Y/J - /3‘0}29
3 E/r?— ~ 0./ J o

Nox = Z_ // 5.0 ““ zuj Z /767) ):1_7 = //7 ?ffﬁb/
LrERE - 2] o

[ et g
[

.._.

THC = f/&? 7 - %75‘32_'3693217
[3/7’4 -5

2 /62 S ppav
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Azt dl ORERVA:LEKLL MW

——cozmin%
—e—02 min %

ceeer +NOX min PPM
—u—THC min PPM

- R = T

.y ws =

. - T
-
- .

-

-

 NOLLWMINIONQD

50 -

asLi

1 csiy
5Ll

6¥LL

orLL
evLL

oril

ISLL

Ll
leLL

2Ll

SZL

Ll

BLLL
StLL

ELLL

- 0LLL

Lo11
VQLL
1oL}
8501

ss0L

TIME {min)



- MONITORING STATION

INSTRUMENT DATA SH'EET‘ :
PLANT £/ Cokf e (mp DATE o08/e8/ ?é _PAGE # { 4{ 2.
LOCATION d 4=re Ao r<,mekTEST # . MODEL 800 USED 0
ACTIVITY # 347-7:’43/599.5 & HEATED LINE # _OTHER EQUIP.
‘TESTERS . BP o COMMENTS

— — — | Reatpas g
Tole /22 /2. 2. F 1 /
232 oo [2-3- | 2.4
240 //% (2.2 | 3.7
/Lo | 32 8 ] J2. L D
e WA -2 f2.00 7 o
loc> | /393 2.0 | 4.~ — K
— — | = T /3553 fendiod
220 - ‘72‘5/ Y. B L B
- 205’" : /0?,-{ Lz_l.?" i 3:?— s :
(B« 1. -//2-’.5"' 124 R Ay FF
_ |3C> s NWo.o /;.,7 Bng_ ILV‘-‘ .,
| !7?3_ _Ipz-o| jf-/ré_ 2 | &N
A _//; P2 3. F P
Ll I£+-51 72 O 4.0 171325 )
]/‘3" /205 | 2.2 < | |
/-o?-_. | /25‘0 [ 2.0 Heo
_I3% ) (Z{ 12 (o Z%




MONITORING STATION
INSTRUMENT DATA SHEET
'PLAN'i‘;é’ r'e o e (np. DaTE B (eoBlal, '_;'.PAGE# Y 2
LOCATION.Z4 77ty S rne e TEST £ ~_ MODEL 600 USED (J
ACTIVITY # t HEATED LINE# 'OTHER EQUIP. '
“TESTERS — B.P. ___ COMMENTS

Ao AT Gt v b T
T .:w‘.\.wwgﬁ?g'BA

RAMETERZUNIT,

T

T ok

)
3. 2 3.5
3./ | 2.5
(= ‘Z‘;/
I}JB_ 1‘/
/;2: A ?'.
4 3,7 | =
= ,—,3' 9 ?. )
3> [2-R 2.5
[2.%5 3L
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'CLIENTQ,".

E.C.ctﬂ.

CEM CALIBRATION ERROR TEST DATA

Page_

I of

[

PLANT LOCATION- Cnd Bt 3

ANALYZER O <%

“TEST UNIT . Borrra of S-rﬂ-c. K

‘INSI'RUMENT L ) T ond ﬂav

vk

T Tk KA R e L

(e Ty o T :
TR e S R Sl LR RE Y

TEST DATE ¢9_— og -9 SPAN O — —2z 5 (ppmvor.
PROJECTNO. 55, OPERATOR pg'
| a asPerg:ent a asPememof ‘
Colibration | Amalyzer | Arithmetic of Spen' - | Cal. Gas Cone.
Gas Cope. Response | Differcace | (100=(A-B)/ | (0¥ (A-By/ |
Tiwe [ (A) ® - (A-B) Spam) | GasCone) |
DT | pmvor %) (ppmy or %) | (ppmv or %) %) (%) Notes
0Bl 2620 | &. 0.0 O O -
02321 | 22,4 | 7272.%7 Oco O, O _—
‘053‘/ /2.7 |22 0.0 C.& —
Specifications: | & (Peroat of Span) 5 2% for 02, €02, 02, NOx, €O
. A (Punautofcalibnmﬁa:cam.) = 5% tox-'mc .
CEM SAMPLING srsrmmmnm DATA
xd-meorEﬁgh-me Calibration Gas: __ | 2. & (ppm.v
GJscthcmedossttotheachmlstackgascom&am) _ R ]
‘ Analyzer System  |System Cal. Bias| Drift = 100 + _
1 Responss Respopse | (100 % (C-B)/ | (Final SCB —
 [Time Calibration - - Initizl SCR)/ | Drift
| " oo %

Spoc:ﬁca.t(m

Tl or IX S memm mmm owm

System Cal. Bias < 5% for 02, Co2, 502, NO: CO; = 3% fquHC



RO Rl At el & PR TR R L LA e R ROARE TEATET T e R == s aEm= e =0T S

CEM CALIBRATION ERROR TEST DATA

amr Sne (oke (o-p. Y,

PLANTLOCATION%: Ml - ANALYZER £ Oz
_TESTUNIT Baxtde,s SrAck INSTRUMENT  Fe 50 & /m
TESTDATE @B~y 8 P& _SPAN  p- 2o

PROJECT NO. 491 - ' OPERATOR M

BRS o ASP;::&&;.' | A as Percent of

Calibration . |  Anzlyzer | Arithmetic | ofSpm | Cal Ges Come.

o GasConc. | Respomse | Difference | (100 (A-B)/ | (100 =(A-B)/

Tme | @ [. ® A -B Spa) | GesCope)

T | uvoer %) | @pmver %) | (ppmv or %) (@ | | Nows
288 | 2eno | -0 o.c_ | oo _ ’
egz24| /Jo.y4 | 10./L oo | Oo | —

%35\ (2.9 [ 6| 02 | g —

 Specifiatioms a (Pexeay of Span) < 2% far O2, CO2, SO2_ NOx, €O
‘ a (Pexcem of Calibration Gas Coac ) =5 5% for THC

CEM SAMPLING SYSTEM KIAS AND DRIFT DATA

Mid-Level or High-Level Calibration Gas: __ 1O« [ (ppmv e
(Useﬁemeclosesttnthcacmlsuckgascoumtnuon) ' o
Analyzer System System Cal. Bias | Drift = 100 *#

_ - Response Response (100 *(C-B) / (Final SCB — '
Time Calibration ~ | ®) © |  Spam) Initial SCB) / Drift

s | emvo@) emwe@) @ | s | @
92 Uwcale ‘ ' [ O 100 | OO ' |

PR NN,
YRCETEd ettt TR 0

T T :
T T D

£ Fay < -
e e RO e A O o DT

TR SR A

T P D e T ey pevesoecows .
_,t'.',‘..ﬁ::‘.wua TR T T R, Ao, sy TSR P QXN SN R AT

Specifications: | System Cal. Bias < 5% for 02, CO2, soz NO:, co 5 3% for THC
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'CEM CALIBRATION ERROR TEST DATA

Page |

j'of ‘

_ ANALYZER A/os

TEST UNIT. LOA S 7 Alftr‘ rﬁc/’ /@TTFN\NSIRUMENT 7'4.-4,-,@ Z/«n:rnﬂd)

| IESTDATE @%@ - 0% —96

S

“SPAN (>~ 2 2 S

O A R

__‘?R_omngo. s R ‘ OPERATOR Mé;
| . ‘A-_as_l’erclcqc‘- AasPercen:of
 Calibration |  Analyzer Arithmetic of Spen. - | Cal, Gas Cone.
. Gas Cane. Rezponse Difference | (100* (A-B)/ | (100 * (A~B). l
Time - (A ® A-B Span) Gas Cong.)
|LevT G ® | gover %) | goavormy | (%) &) '-_-Nm' --
1286l 2cr0 | ©0-0 ] 0.0 DO —
o225 | 224 | 223.2] o4 0.32 | —
0873 /2¢& | 243 | 1.F 0.68 —
| spaﬁm & (Porcant of Span) = 2% for 02, CO2, SO2, NOx, CO . .
: A (Percent of Calibration Gas Couc.) = 5% for THC
~ CEM SAMPLING SYSTEM BIAS AND DRIFT DATA.
Mid~Lovel or High-Level Calibration Gas: __| Z. <3 -(_(WQ%)Q;
.(Uscthﬁmeclmmtheamulsuekgesmm) _ ‘.  - L _
‘ Agalyzer System | System Cal Bias| Drift= 100 *
| | Response Response (100 = (C-R) / (Final SCRB ~
Time | Calibraion | © (B © Spem) | InitalSCB)/ | Dag |
| e | Goewn |Gmem ]| @ S |
QHF 2z | oo oo | 0.0 - LoER
G2 %/ |Opscale | - ] o Tow
o.42
0.32

AT ;\ww; AMLTATAY

,;xn‘»u

 Specifications:

Sysiem Cal. Bias = 5% for 02, CO2, SO2, NOz, CO; = 3% for THC
Drift < 3% for O7 07 £07 NOw ©O TUC ‘
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‘ ko CERTIFICATE OF ANALYSIS L EPA PR.OTOCOL OCOL: MLXTURE **

CUSTOMER ADVANCE TECHNOLOGY SYSTEMS _ REFERENCE #: 109-44566
CYLINDER #: SX-26016 ' PROTOCOL: 1 ‘
CYLINDER PRESSURE: - 2,000 psig == ———

. LAST ANALYSIS DATE: 11-02-95 DO NOT USE THIS CYLINDER WHEN THE
*  EXPIRATION DATE: 10-31-98 PRESSURE FALLS BELOW 150 psig

REPLICATE CONCENTRATIONS

Component: CARBON DIOXIDE © Date: 10-31-395
S ' . 10.1 PCT
Mean Conc: 10.1 PCT . 10.1 BCT
- o _ ' 10.0 PCT
COMBONENT: OXYGEN - pate: 11-02-95 . Date:
. ‘ ‘ _ 12.7 PCT S
Mean Cong: 12.7 PCT - 12.7 PCT
- 12.7 PCT
BALANCE GAS: NITROGEN
REFERENCE STANDARDS
SEM #: 16€74B 2659A
CYLINDER #: CLM-006435 CLM-006965
CONCEN‘I‘RATION- 6.98 PCT . 20.72 BCT
i _CERTIFICATION INSTRUIVD?.NTS
o . COMPONENT - 'CARBON DIOXIDE OXYGEEN
 MAKE/MODEL  Nicolet 550 Rosemount 755
. SERIAL NUMBER  ACN99402192 o © 2002832
MEASUREMENT PRINC. ~ FTIR - Paramagnetic

LAST CALIBRATION  10-11-95 ©10-31-95

THTIS CERTIFICATION WAS DPERFORMED ACCORDING TCO EPA TRACEABILITY PROTOCOL FOR
ASSAY & CERTIFICATION OF GASEOUS CALIBRATION STANDARDS REVISED SEPT. 1593,
USING FROCEDURE Gl AND/OR G2. THE TCTAL ANALYTICAL UNCERTAINTY OF THIS
MIXTURE IS ESTIMATED TO BE + OR - 1%.

aNaLYST Ucha. N > - DATE _ 1L} / 91195?

"1650 Enterprise Parkway
Twinsburg., Ohio 4487
Phone: (216) 4254405
Toll Free: (800) 426-9427
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z@h,gatheson CERTIFICATE OF ANALYSIS - EPA PROTOCOL MIXTURE
i Gas Products . = .
'"'MI-&“!‘M L B TR o
_ ——— 1650 Enterpnse Parkway, Twinshurg, Ohio 44087 - (216} 4?-5-4405 - (800) 425“942-7"‘ S
1 _ ke CERTIFICATE OF ANALYSIS - BBA. PROTOCOL MIXTURE % :
&"‘
CUSTOMER: JACKSON WELDING ' : REFERENCE #: 109- 51406
~CYLINDER #: S$X-10882 PROTOCOL:- 1

PSYLINDER PRESSURE: 2,000 psig
“TAST ANALYSIS DATE: 07-24-96
_PXPTRATION DATE: 07:24-98

DO NOT USE THIS CYLINDER WHEN THE -
PRESSURE. FALLS BELOW 150 psig

iR | T o ' REPLICATE CONCENTRATIONS -
 Component: NITRIC OXIDE  Date: 07-16-96 Date: 07-24=96
[ _ : ' 126 PPM 125 PPM
l:Mean Comnc: 126 PPM e L 126 .PPM . ' 126 PPM

| o cC% U U7 126 PEM . 126 PPM
T T e T T T hreerr—wcma= -'-'.-—:'---.— ———————————————————— e — -
|'COMPONENT: - NITROGEN. Don;I:DE“‘ - o A
~Mean - Com:. <0.7 EPM _ - T
f@ALANCE‘GAS: NITROGEN = ..__.. [

REFERENCE ‘STANDARDS *
: SRM £:  1685B.
] CYLINDER #: CLM-9611 U
“'CONCENTRATION: 242.4 PPM ;8

CERTIFICATION INSTRUMENTS - 589,
: COMPONENT  NITRTC OXTDE:
_ . MARE/MODEL - NicolatSuo
;? SERIAL NUMBER  _ACN99402192
'MEASUREMENT PRINC. 1FTIRJ*{W‘ 4
LAST CALIBRATION ' 072 17-§

. TEIS CERTIFICAIION WAS PERFORﬁhDﬁACCORDING TO. EPA TRACEABILITY PROTOCOL FOR
ASSAY & CERTIFICATION OF GASEQUS CEhIBRATION 'STANDARDS REVISED SEPT. 1993,

. USING PROCEDURE GI. AND/OR G2. THE TOTAL ANALYTICAL 'ONCERTAINTY OF THIS
: MIXTURE IS ESTIMATED TC BE + OR - 1--

' ANALYST %&\1\-&%—}&/ . DATE _ 7 /R.Slqg .

ECun
£

[EX
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Gas Produc‘t*‘
B \Nalal.aanerns:penakyaasas&sqmpment

'f CERTIFICATE OF ANALYSIS—EPA FPROTOCOL MIXTURES
_gf CUSTOMER : CHESTER LAB NET | REFERENCE #:  109~24820
" ' CYLINDER §:  sx-23804 ' PROTOCOL: 1
& CYLINDER PRESSURE: 2000
; LAST ANALYSIS DATE: 10/18/93
? EXPiEATION DATE:  10/18/96
2 |
) | REPLICATE CONCENTRATIONS
COMPONENT  : PROPANE DATE: 10/18/93 DATE: /
-~ MEAN CONC : 309 PPM 309 PPM
N | . 310 PPM
308 PPM
COMPONENT  : DATE: /7 _DATE: /7
MEAN CONC  : |
3 COMPONENT 3 B DATE: /7 DATE: / /
g MEAN CONC =
o BALANCE GAS:  aIR

REFERENCE STANDARDS

| SRM &

26462

CYLINDER # : FF~26657 1850 Enterprise Parkway
: ' - : | | P.0. Box 358
CONCENTRATION: 1001 PPM: Twinsburg, Ohio 44087
L ‘ . Phone: (216) 425-4406
Toll Free: (800) 425-9227
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CERTIFICATION INSTRUHENTS

G COMPONENT | PROPANE
MAKE/HQDEL '~ HP 5730a
SERIAL NUMBER 2151292413

MEASUREMENT PRINC. FID

LAST CALIBRATION ' 10/08/93
REPLICATE DATA COMPONENT: _ PROPANE
| DAaTE  10/18/93 - DaTE /7
1. % =0 C =675F R =21917 | 7 = c = R
2. C =6770 R =21895 % = o Cc = R = g
3. R =21937  Z =0 c =6756 R = 7 = c
 REPLICATE DATA COMPONENT:
| " DATE. Y DATE a
1.2 = ¢ = R = Z = ¢ = R
2. C = "R = Z = cC = R = Z
3-R= Z = C = R = z-_" C
REPLICATE DATA  COMPONENT:
~ DATE ro DATE /7
1. 7 = C = R = Z = c =
2. C = R = Z = C = R =
3. R = 7 = c = R = Z =

oM

R = Reference Gas, C = Candidate Gas, 2 = Zero Gas . '

Thls certification was performed according to EPA Protocol method (s)
dascribed in section 3.0.4.Gl and/or section 3. 0-_-G2-

ANALYST

- QD?T‘E Jjo-[9-93
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CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

CUSTOMER : CHESTER LAB NET . REFERENCE #:  109-24820
CYLINDER #:  SX~18767 - | 'PROTOCOL: 1
| CYLINDER PRESSURE: 2000

LAST ANALYSIS DATE: 10/18/93

' EXPIRATION DATE:  10/18/96
REPLICATE CONCENTRATIONS
COMPONENT : PROPANE | _ DATE: 10/18/93 DATE:  /f /
MEAN CONC : 512 PPM 513 PPM
| 513 PPM
509 PPM
COMPONENT  : DATE: /. / DATE:  / /
'HMEAN CONC :
COMPONENT  : DATE: VA 4 DATE: YA
MEAN CONC - |
. BALANCE GAS:  AIR.
REFERENCE STANDARDS
SRM # : 26482
“YLINDER # = FF=26657 1650 Enterprise ParhWEy
. : - R P.0. Box 338
CONCENTRATION: 1001 PPM R * Twinsburg, Ohio 44087

Phone: (216) 425-4406
. Toll Free: (00) 426-9427

e e T = e e TR T R AR T AR A e e R R A e R RO A e R R T e - e T e & &7 AR T s ¥ T - =
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CERTIFICATION INSTRUMENTS

=
" COMPONENT " PROPANE
MAKE/MODEL HP 57302

SERIAL NUMBER 21512492413
MEASUREMENT PRINC. FID

LAST CALIBRATION = 10/08/93

REPLICATE DATA COMPONENT: PROPANE ‘
DATE 10/18/93 | DATE /7
1. 2 =0 C =11240 R =21917 Z = c = R =
2. € =11218 R =21895 Z = cC = R = Z =
3. R =21937 2Z =0 ¢ =11150 - R = zZ = C =
! REPLICATE DATA COMPONENT:
- - DATE /7 o DATE /7
: 1. 2 = c = R = z = c = R =
2. C = R = 7 = c = R = Z =
3. R = zZ = C = R = 7 = c =
REPLICATE DATA COMPONENT :
. DATE /7 DATE /7
1. 2 = c = R = 7 = Cc = R =
2. C = R = 7 = c = R = z =
3.R = Z = c = R = 2 = C =
L
R = Reference Gas, C = Candidate Gas, 2 = Zero Gas

. This certification was performed according to EPA Protocel method (s)
;s describad in section 3.0.4.Gl and/or section 3.0.4.G2.

| ANALYST /74———-\ f/ﬁt% . pate _ o= 7"'13
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_ Gas Products-
o j Muﬁanwm&mpmm

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

Phone: (216) 425-4408
Toll Free: (800) 426-9427

¥ CUSTOMER: CHESTER LAB NET REFERENCE #:  109-24820
ry CYLINDER §: = SX-22740 PROTOCOL: - 1
““ CYLINDER PRESSURE: 2000
[T LAST ANALYSIS DATE: 10/18/93
EXPIRATION DATE: - 10/18/96
x
1' . .
- S - | .~ REPLICATE CONCENTRATIONS
© COMPONENT : PROPANE . - ~ DATE: 10/18/93  DATE: [/ /
| MEAN CONC : 907 PPM 308 pPM
b 909 PPM
o | o . 904 PPM
7' COMPONENT  : DATE:  / 7 DATE: =/ /
MEAN CONC  :.
' COMPONENT  : DATE: Y - DATE: /7
" MEAN CONC = =
. BALANCE GAS: AIR
q
REFERENCE STANDARDS
. SRM. & : 2646A
YLINDER & : FF-26657 o L 1650 Enterprise Parkway
L o : - _ P.Q. Box 358
CONCENTRATION: 1001 PPM o - Twinsburg. Ohio. 44087
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= CERTIFICATION INSTRUMENTS

COMPONENT ~ PROPANE
(¥ MARE/MODEL HP 5730A
b ' . ) ‘ -

. SERIAL NUMBER 2151292413

i MBASUREMENT PRINC. FID

¢ LAST CALIBRATION 10/08/93

E} REPLICATE DATA COMPONENT: PROPANE -

’ DATE  10/18/93 | DATE /o f

£ - |

i 1. 2 =0 C =19876 R =21917 2 = c = R =
- 2. C =19883 R =21895 Z = . c = R = T Z =
[? 3. R =21937 Z =0 ¢ =19818 - R = Z = c =
. REPLICATE DATA COMPONENT :

O 'DATE /!l _ DATE /

1. % = = R = Z = C = "R =
v 2. €= R = zZ = ¢ = R = Z =
E 3. R = z2 = Cc = R = Z = c =
.« ~ REPLICATE DATA COMPONENT:

“ DATE /7 - DATE /7

' 1.% = c = R = z = c = R =

2. C- = R = T o= C = R = g o=
3.R = Z = c = R = Z = C =

R = Reference Gag, C = Candidate Gas, Z .= Zero Gas
y This certification was performed accord:.ng to EPA Protocol method (s)
@- descrlbad in section 3.0.4.G1l and/or section 3.0.4.G2. :

L ANALYSTC-_,A——\,'.‘. ‘ZJVM B DATE )o=11-93
T8 o B
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SEP-@A5-97 12:326 FROM:ERIE COKE CORPURALILIN tl=ElRTReimser=

ERIE COKE CORPORATION
~ ERIE, PENNSYLVANIA

MEASUREMENT OF PARTICULATE MATTER, VOLATILE
ORGANIC COMPOUND AND NITROGEN OXIDE EMISSIONS
' FROM A COKE BATTERY COMBUSTION STACK
DIAGNOSTIC TEST PROGRAM - AUGUST 8, 1996

APPENDIX B

~ ANALYTICAL RESULTS, EMISSIONS CALCULATIONS
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fa

G - - . Particulate Stack Test |
& : | _ 90010 E |

Sample Numbey : £Cc-4h77=
s - AR ~ Date: {/;g;/?é

Acetcne Washing_s;

Lo B | - Fromt Half Acetone Blank
- Total Volume (m]), |{Cysssriagiip ¥
Aliquot (ml) D)ewsitldek] (Ay-2aliss
Final Weight (g) 72 .9/F0 GLo3Fo
P | Initial Weight (g) 72.5¢2( | FroZ%

. : | Scluble Weight (g) | (E) 0.072%7 |(B) O.00w0 3

| Acgl&z Weig};r = rE - (22)] x (_C.)

. | Acetone -Wciéﬁt: g —( 5 7 ml)]x[ ::):
o | A | .




SEP as5-97.. 12 37 FROM:ERIE COKE C(URFUEREAILTION 1= giladaab¥deara . c l"'“-_l:. ES L0

m : Wc‘:lmzjr: Washings

o _ - ‘BackHalf | BackHaif | Blank |
[EA | Filter # ' -3 | .22
-+ . | Final Weight (g) ' 0-.0‘_?__-5’07- - 0.0924
o |Initial Weight(®)  |o,0922 |  |0.0526 |
B Insoluble Weisht EL (¥) 2.000§". (G) = . e G.Da%wa_‘ ‘.

g o
Total Insoluble Weight=F+ G-H= g
[ * _ -

. GFEFilter

= S o | GF/F Fiiter # [Fo7|
g= . .. |Final Weight (g) | O.STLF
| % | o o [ Initial Weight (g) o '_ﬁ/% |
- e . | Insoluble Wejght (g) ¥ o3 Fyani

Silica Gel |

. | Beaker Weight (g)
3 D - [ Wet Weight ()

- L Dry Weight () |
S . | Moistiiire (g) #aisueset (s |

Y Impinger Volumes

1 | I-mipihggr# Inifial Volumeﬂ(m!) VFiﬂal’Vol_u:h;: (ml) |

L Mg ®

Condensate =+ K- J= : g -
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Particulate Stack Test

Sample Number : £6c-JAT-2.
o o | o - Date:__ F/ze/56

_ Acg:me Washings

Froat Half | Acetone Blank

| Dish # | ‘
- | Total Volume (ml) [{Cpnizass<ii
Aliquot (ml) DyssewBaten] (Ay-Shaie
|Final Weight () | 772977 | $.03270
Initial Weight (g) Fr2055 7o 350
Soluble Weight (2) [ (E) 80422 | (B) &.avd0 v |

- [ (B x D) (C)
Acetone Weight=| E - —_
ce. eight i y x D

‘ T _ )
Acesone Weight = 4 -( - £3 —— ml)]_x_( :II)‘
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l:’l‘!:+‘lbb+=l£ £7x

£Fce- 5,477’ z |

l_V_g!ter. Wc‘z_.v_]_-i-in‘g‘.s'- .

Total Insoluble Weight =F +G - H=

GF/F Filter

GE'F Filter # (727 | -
o5z

Final Weight (g)
Initial Weight (8) | 0.557 7

Insoluble Weight:(g)**

| Silica Gél

2, 88555,

Beaker Weight (g) \

Wet Weight (g)

Dry Weight (g)

Moisture (g) SAssEse

- N i) T 5
. e T, i v

‘ Impinger Volumes

) Back Half. | BackHalf | Blank |
| Filter # G22wer | 1224 |
| Final Weight (g) n.0730 | {0726 |
- |Initial Weight (g) 209728 | o.o?:—é:

Insoluble Weight (g) | (F) ©:0002|(G) -+ (H)a.oaw oo

| Impinger #

Initial Volume (ml)

Final Volume (ml) _

1)

®

Condensate=1+K -J=
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Particulate StnckTes{t‘
S00I0E -

‘Sample Number : £z 4= 3

Date - _ | g/30/7¢

Acztom Washings

{ B Fromt Half | Acetome Blask |
- | Total Volume (ml) | {Cy#=hgids
[Aliquot (ml) _ D) ekl (A)-aobii
Final Weight (g) G, 7028 FL o350
; | Initial Weight (g) 6. 8Z/( 7fo3f0
L | Soluble Weight (g) | (E) Q. 03/7 |(B) o posoo <
l[J Acslone Weight = LE.-(B :D)]x(-g-) . _ . : | : |
~ Acesome Weight = P { gx_ "’)]x(...____’i),_
i ! m ) ml
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f&c ﬂ/f?f 3

Water Washirifz;\'

K BackHalf | Back Half | Blank.
- | Filter # @Q2Ze | . |.22.. |}
| Final Weight(g) | 2.0733 | | toofz¢ |

{ Initial Weight (g) 20726 | |ooyze |

| Insoluble Weight (g} | F) 0.0007 | (G) =+ ==+ (H)ﬁ*aﬁb‘&’* |

Total Insoluble Weight=F +G-H= g

GF/F Fi il__ter '

GFF Filter# // |
Final Weight (8) | 05954
Initial Weight ()  |2.53%48
Insoluble Weight (g) |50, sl |

Silica Gel

| Beaker Weight (g)
Wet Weight (g)

| Dry Weight (2) S |
Moisture (g) &% «aﬁ@‘ﬁfﬂ%}‘(})’

Impinger Volumes

Imp'ingg-#_ Initial Volume (ml) ‘Fina'l Volixr_ne' (ral) |

Total _[() _ Jxy

Condensate=I+K..J= g
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STACK SAMPLING CAICULATIONS

T CLIENT: ERDE COKE cmzromnon ERIE, PENNSYLVANIA TESTDATE: 050556
a IRSTSITE:  BATIERYSTACK TESTNUMSER: BCCBATT:L

A Barumetzic Prescare (in. Hg) 273
B . ShckShﬁc Ptcsmm (in. H2O) -1-2
e " Pitot Tube Coefiicient 084 -
- D, b Dry GasMetey Calibration Factor ‘ ' 1.0010
, ’ »naIs the Stack Rﬂ'l:ltld. Y/ N)? ' N
. Stack Diameter (in) - for round stick * 0
K. Stack Width (in.) - for rectangnlar stack 58
o G Stack Depth (in ) - for rectangalay stack 2
l'v H Nozzle Diameter (in ) - (enter 0 if neme used) - 0408
R L Avezage OP (i H20) = [P 0S)avg]~2 . 0370
I. ' Average OH (in. H20) « (entes 0 for low Sotw szmpling) 225
X Avennge Stack Temperatare (°F) &2
L. Average Meter Temperature (“F) P2
M Dry Gas Cotmposition (should fotal to 100%)
' - Carbon Dioxide (%) 1s
- Oxygen (%) 121
D - Nizogen (%) 80.6
e, ‘ - | : Clsrbon Monoxide (%) 0.0
Hydrogen (%) : : 0.0
: . Methane (%) o0
2 g Effane (%) - oo
. . Argon (%) . 0o
TN L Saraple Time (nair) ) ‘ 72
; 0. ' Total H20 Mass Collected in Tnpingers (g) 1818
B ~ wa Iz Jsokinetic ox Method 4 Sarnpling Required (Y/N)? Y -
P. " Metryed Gas Volume (def) - for iso, or M4 sampling . 61.968
Q. _ Memd&sVolume(dxyL) « for low fow stmpling: © . 0.000
o Cukuhtad rmetm(mhdmgmxymmm | | o
R Absolute Stack Pressure (in. Hg) | 29,64 [AH(B/136)]
5 ' Absolute Mcter Pressure (in. He) : 2990 [At(J/13.6)]
T  Stack Avea () L27E+01 [URA/(4744) ox F4G/144
o | Nowsle Area (ft) - (for isokinetic sampling only) ‘ 9.058-03 [0 HR/(4~144)
: V. Average Absoluts Stack Temperatare (R) o _ . 932 [K+460]
! W, Avermge Absolute Meter Tetnperatare (R) - 552 [L+460] :
: X, Dry Gas Volame Sampled (dscf) - (for iso./M# sampling). 59284 [P D GZB/Wy(S/29.92)]
Y. F20 Vapor Condensed (sof) « (for iso. /M4 sampling) . . 8572 {orn.04715] |
,_ z. Caleulated Pexcent H20 in Gas Stzeam (%) : Co . 126 [I00TY/CX+ Y]
: AA Dry Gas Volame Sampled (dsi) - ($or low flow sampling) NA [QDHE28/Wy(S/29.92
. BE. H20 Vapen Condensed (std L) - -({foz low faw sampling) N4 [O-L335)
cc Caleulated Percemt H2O in Gos Stream (2) ‘ ' NA [100°BB/(AA+EB)}
DD. - Theoretical Maximum Percent H20 in Gas Stream (%) _ © NA (100 Saturated Water Vapor
(mpmleqﬁuhmdmvd&omEFAQAHmdbkaoLﬂL j " Pressaxe / Stack Pressazd]
EE ‘ AmleIﬂOmGAsSM(n) 553.6 T6.1A) - 126 [Celwl:uad. SH‘ZDCI'Ihm:d:zI
¥F. . Stack Gas Molecular Weight - Max, 2H?0]
Gas 2 Volame 7 100 " (L~ ZH20/100) - Mol Weight -'Wt/Mol C
2 H20 0.126 18 224
o= - CO2 0.013 . 0572 44 © 0500 .
oz 0181 0srs 32  5.060
N2 0,306 0874 2z 1977
W 0.000° . as74 b ' 0.000.
Hz 0.000 0s7e 2 0.000
CHa 0.000 - 0874 16 0.000
CHé 0.000 0872 30 0.000
- Ar 0.000 0374 40 " 0000
* Stack Gag Molecular Weight (Ib/Ib-mol) T O5 '
GG Average Stack Gas Velocity (ft/2ec) : ‘ S.16E+01 [BS.49°C[(I*V) /(R FF}I~0.51
HH Stack Gas Flow Rat: (acfin) _ : S - 4SIE+04 [GGT60]
12 Stack Gas Flow Rate (scfin) K ‘ - 247B+04 [HH*(SQS/V)‘CR/B 92)].
T " Stack Gas Flow Rate (dscfim) C | 211B+04 [FQL-(RE/100))]
KK

‘-_ Isokinetics (% ) - (for isokinetic sampling only) : SRR . 474 [lw'V'{(OUOZGﬁTOﬁ(PDSIMﬂ/
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 12:39 FROM:ERIE COKE CORFURATION o ID:BIQ+??U*=¢rq

'smc:n: SAMG-CALCLE.AM

CLIENT: ERIECDKE CDRPORATION BRIE,PBNMVAN[A TESTDATE:  @®039%
TESTSITE: - BAm‘ZSTACK 'TEST NUMEER: ECIQ-BATl'l

EENRUGG]

-PM&MMM&(M&M S
CLL. 7. FiterWeight(g) ' _ ‘ ‘ . 0.0891
MM Fmtﬂnlfimduewexgh:(;) : ‘ - 0.0749
"NN. mmlfmothuewagm@ ' 00008

00. . TomlWeight(s) o 01158 [ELAMMHNN]

R L Corxentration (gx/dac) 0.0299 [(7000/458)"C0/X] -
SN M‘nssl‘bwkwlzdb/hx) S © samwo FEreo/mos

LA 2 ]

r
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ehae

o 70 STACKSAMPLING CALCULATIONS

] CLIENT: ERIE COKE CDRE'ORATION ERIE, PENNSYLVANIA TESTDATE: 034896
I opSTSITE:  BATTERY STACK TEST NUMBER: ECC-BATI-2
) Taput Pammeters (excluding analytical data) . ;-
i A - Barometsic Pressure (in. Hg) o BT
Lr B . Stack Static Pressaye (in. BZ0) S
e . Pitot Tube Coefficient - - _ 034
_ D. Dry Gas Merer Calibration Factox ‘ ‘ 10010
e »wTs the Stack Round (Y/N)? | N
b E. Stack Dixmcter (in.) - for round stack . 0
E. Stack Width (in.) - for vectangulsr stack 35
= G Staek Depth (fn) - for xetangulax stack 86
1 < Nozzle Diameter (in) - (enter 0 if none nexd) . 0408
s L -Average OP (in. H20) = [(APA05)avel"2 0.170
I © - Avesage OH (in. F20) - (enter 0 for low flow sampling) 231
. K - Bverage Stack Temperatuze (*F) @77
!77& L " Average Meter Tomperature (°F) 97
t:— : M Dry Gaz Compuosition (should trtal o 100%)
' ' ‘ . Cagbon Diexide (%) 3.1
Oxygen (®) - 7
b Nitrogen (%) =2
k.. _ Carbon Monoxide (%) 0.0
' - Hydrogen (R) 00
£ Methane (%) : 00
[ Ethams (£) _ ‘ - 00
e _ Argen (%) 0.0
. Sazuple Time (min) ‘ _ 72
£ o  Tota] H20 Masz Collected in apmgers (g) 1918
i: . wwr Iz Isokinetic or Method 4 Sampling Required (Y/N)? _ Y
P, Metered Gas Volume (def) - for isd, or M2 sampling 62479
. Q. Mdl!:n'.dGusVE:lume(dxy‘L)_--'for low flow sumplng .. 0.000
- Calcelated Panmcu:s (exluding analytical datx) _ : . -
N R. Absclute Stack Pressute (in. He) ' . 29.64 [AMB/I56)] -
= s Absolnts Meter Pressuze (in. Hg) - - 29.90 [A+{(/15.6)]
s T. Stack Avea (ft) | 2278101 [UB/(&*144) or rc:/ml
’ . Nazzle Area (ft) - (for fsokinetic sampling only) . | 90804 [/ (17144)]
_ V. Average Absolut Stack Temperature (R) L 957 [Keqel]
: w. Average Absslutr Meter Temperatare (R) ‘ L 557 [L4460]
X Dry Gas Volume Sampled (dscf) - (for iso./M# sampling) P - 59245 [P Dr(G2B/WYTS/9.92)]
Y- H20 Vapor Comdensed (sf) - (for 0./ M4 sampling) : © 9020 [0 0.04715]
. z Calcalated Percent H20 in Ges Stream (%) . ' 132 I0Y/(X+ Y]]
. AA Pry Gas Volume Sampled (d5L) - (for low Sow sampling) NA [FDEZB/WY(S/29.92)]
o EE. H20 Vaper Condensed (std, L) - (for low fow sampling) .. NA[o1335] .
la'ed Cakulated Percent H20 in Gas Stream (%) o - NA:[100*BB/(AA+EB)]
(- DO, Theoretical Maximurn Percent H20 in Gas Stream (Z) . NA [Io0rSatuzated Water Vapor
{coupirical equation derived from EPA QA Handbook Vol IL o Presawe / Stack Pressave]
EE. Actnal Percent 20 in Gas Stream (%) £33.6. T6.1A) 132 [Calculated = H20 1 Theoretical
FE. . Stack Gas Molecular Weight . Maz, LH20]
ro Gas % Volnme / 100 *(1-%H20/100) * Mol Weight w='Wt/Mol
Fa H20 ‘ 0.152 18 237
= Qo2 0.031 ' -0.868 4@ . e 4
o2 0137 0865 32 3805
H N2 &R 0.863 2 - 20218
P @© 9.000 0.565 .25 0,000
L. B 0.000 0.868 2 0.000
CHa 0.000 0868 16 - 0.000
{ C2H6. 0000 0.868 30 0.000
Ar 0.000 0868 40 0.000
- Stack Gas Molecular Wexght(]b/lbmo[) 2758
( e« Average Stack Gas Velocity (ft/sex) : - SI7BEAL W‘JT'—‘[G'V)I ®EFI05]
| HH. Stuck Gas Flow Rate (acfm) _ 4.32B+01 {GGTT60]
i I Stack Gas Flow Rate (scfm) | ZATEs04 [EHNGZ8/ V)(R/29.92)]
7. Stack Gas Flow Rate (dscfm) - | 209E+04 [I(1{EE/100))]
KX. Isokinitics (X ) - (for isokinetic sampling ondy) ‘ 98.4 [100-V={0.00266T Oy (F"IrS/Wi /
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5-97 12:40 FROM:EklE LCURLE LLRDURALIWEN 1dridamyRan Teesr
sm:xsmmrccammm

CLIENT: . ERE(I)KECORPORATION’ ERIB,PENNBYLVANIA 'I'E:TDATB- CBAB-SG
TEST SITE: 'BATIERYSTACK : "'- _ _ nsrnum !CC-BAII'-E

i B o BrNRTGS] -

_ Paxticalate mﬂﬂkﬁulb' (éommd for blagk)

Pilex Weight(g) '~~~ _ 0B

FronoHulf Residue Weight (g) N 175
&ck-ﬁdfmo-lmnhhle quhc(g) : Y

Tota] Weighe()' . _ ' 0.0819 [LL+W+NN]
Concentration (gx/ dsch) . ' - 0023 (70007454500 X]
Mas=Flow Ratz (Ib/hs) 3478400 msoﬁwo]

A Bl
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. STACKSAMPLING CALCULATIONS

CLIENT: ERIE COKE CORPORATION - ERIE, PENNSYLVANIA TESTDATE: 05089
TEST SIIE: BATTERY STACK. - TESTNUMEER: BOCBATTS -

A Barometzic Preure (in. Hyg) ' o . BIB-
B. Stk Static Prevsure (in. HXO) Lo e 2
c . Pitor Tuhe Cosfficint : N
D Dry Gas Meten; Caliheation, Facxor _ _ 10010
T the Stk Round (Y/N)2 N
E Stack Dinmeter (i) - for roand stk o
E Stack Width (i) - for ratongulr stk 38
G Stack. Depth (irc) - for rectagmliar stack ) R
H _ Nazzle Diameter (i) - (enter 0 if nane wed o043
L . Aveyage OP (in HDO) = [((OP"0S)avel"2 0150
T Aveage: OH . H20) - (erter 0 for low flow sampling) 220
K . Averagr Stick Texmpesatire (°F) 474
L Avezage Meter Temperatme CF) . 95
M ' Dy Gag Composition (should toial t5.100%)
Oxygen (%) 147
Nitrogen (%) £825
Carben Minwaide (%) 00
Hydxogen (£} 00
‘Methape (5) ‘ 0.0
 Enfimw (%) 0.9
Argem (R) : ‘ 0.0
N Sample Ticoe (w0in) : 72
o Total H20Q Mixss Collected in Impingers (g) . 1767
230 Fs Tsokinetis o Mefiond 4 Sempling Reyadred (/N2 C A S
P, . Metered Gas Volime (d¢f) - fox &6 ox M& sampling - 61201
Q. Meteted Gas Volnme (dry L) - for low fow ssxpliog : 0.000
 Calrulated Parameters (oxioding analytica] data),
R Abrohute Stack Pressow: (in. Hg) 2.61 [AHES13.6)]
s, Absolnte Mater Presueme (in. Hg) C 2989 [AHJ/156)]
T Stack Area (f£) ' 227B+01 [I'E/(4"149) ox FG/144]
W Nazzle Avea (fi) - (for Sokinttic sampling anly) YUBEOL [OER/(14t)]
V. Auveregy Abschite Stack Temperature (R) 954, [KaED]
W. Averags Absohate Meter Temperature (R) . j 555 w50
X Dry Gas Volvume Saxapled (dscf) - (for a. /M4 mmpling) L BT PDREWYrGS/2.92)]
Y. H20 Vaperr Cordatisad, (cf) - (o2 S0. /M4 sueapling) 8531 [OUMrIS
z Cakulated Pezcnt H20 in Gas Streasic (%) ' ‘ 08 Doty /(Y]
AA Dy Gas Vohore Sampled (dsL) - (for low flow splingd ‘ NA [QDEZS/WYrGER99A1
BE. 20 Vaper Conderraed (sud. L) - (fox Iow flow sanpling) NA fon1ses]
. Calcalana] Permt H20 iin Gus Storarn (%) . NA [XOUEB/{AA+EE)]
DD, M@Mﬁﬁnﬂn?mtfﬁﬂhﬁuﬁbm(‘&) ‘ - NMA [0rSxurand Waterx Vapor
(empirizl equation desived, fom EPA QA Handbook Vel IIL Preseore / Seack Pressur:]
EE ‘Achsal Peroent H2O in Gas Stosam (R) 5356, T6.14) 125 [Cakoulated SHZSD O Theoretial
TF. Stack Gas Moleular Weight ‘ Iax. %H20]
Gas % Volume 7 100 =(1-SH2/I00) " Mol Weight = We /Mol :
HX0 L v 18 2258
ooz - 0028 05 & LB
Q2 0.147 0575 52 4115
N2 025 : o275 = 025
o 0.000 0575 p 0,000
B 0,000 0575 2 0000
CH1 0.000 - 0575 16 0.000
C2HE 0.000 0575 30 0.000
AL ‘ 0.000 455 50 - 0.000
Stack Gas Molecular Wedght (I / Tb-mol) ' 765
o Averagr Stack Gas Vidacity (fe/sex) ' S0 [B549°CIAV)/ B FE)05]
HH. Stack Gas Flow Rate (actm) : . 4IBBErO4 [GGTT6N
L Stack Gus Flow Ratz (scfm) : : . Z34Exr04 (HEGZR/ VYIRS 252)]
- Stack Gas Flow Rat (dscfm) ‘ T 205B+04 [ICQHEE/100)] '
KK, Isokinetics (S) - (for sokinetic sampling only) : ‘ . 98,8 [100"V*{0.002669 Oy Lrs/ W)ﬂ /

ENEUCG]




LEaY IPRUuMiorcl o WAL WWPRDWRS L LR R Lt AR TR Tl T

CGLENT: . ERIECOKECOEFORATION-FRIG, PENNSYLVANIA, - - TESTDATR ' (50896
TESTSITE:  BATTERY STACK ' S TESYNUMBRR: ECC-BATTS

il

Prcticulate Matex Results (conected for bl=ak) .
IL U il Weighe ®) S .
. MM 7 Froot-Half Residie Weight (g) : e

B & 1A . Bk ER0-Insohible Weight (2) T

oo, - Total Weight () . : 00752 [LLAMM-NN] _
PP Concentration (5/ dsch) . 00199 {(Fo00/4SPOO/X] .
- Q0. Mass Flow Rate (ih/hr) _ _ R49E~00 [FEPT60/7000] |






