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o ‘_ S % ABSTRACT -

BETZ ENVIRONMESTAL'ENEINEERS. INC. (B E.E.) conducted a comprehensive

series of emission inventories at both tha P3 South coke oven. battery

--”"'-"--.\_
stack and the P4—coke oven battery breeching -at the JONES A LAUGHLIV

STEEL CORPORATIOV s Pittsburgh Pennsylvania Works during the period from
April 14 to April 23 1975. The results of tha project are as: follows
1. Tctal psrticulate emissions reported .as . per the PENNSYLVANIA
D.E.R. methed exceed the allowable limits prescribed. in

Title 25.. Rules and Ragularions, DEPARTMENT OF ENVIRDNMEHTAL

RESOURCES COﬂMDNWEALTH OF PENNSYLVANIA, Chapter 123 Section
7"\\’=Outnmb\)5\ i REte.

(1%3:22 quriag all vest periods. zm—

2. Total particulate emissions reported as'per tha 1'-'El:'}ERAL E.P.A.
methcd.fluctuated between compliance and non—compliance situa-

ticns with respect g both of the aforementioned particulate

emissicn standards.

carbon eas observedt d“

4. Bctthuifur“diosideiandcuitrogen'dioxidelwere:found togbehoreseﬁt‘ﬁ
"in significant coucentrations in.the flue gas stream during the
respective test periods. e | .

-z Particle sxze distribution measurements indicated that’ the sus- e
pended perticulate matter was very fine in- naguray greater than-““‘
-ninety percent of the particulates.meaSL d‘wereédeterjioedfto

be submicron in. diameter.i‘“  | : ‘ | R ’ e
o e 44 - 010772



6.

‘Opacity observa:ions indicated violations of the PENNSYLVANIA

visible emissicns standard prescribed in Title 25. Rules and =~ . ) :}

Regulations DE?ARIWENT OF ENVIRDNMENTAL RESOURCES COMMDN— :

WEALTH OF ?Emzsnvann_ Chapter 123, Sections 123.41, ys.rrn/
_ ‘and,lzﬂ' during all observaticn periods. A compliance

evaluacion based on Rules and chulaticns, Article XVIII,

Air Pollution Ccntrol ALLEGHENY COUNTY . HEALTH DEPARIMENT
."7#\‘;
Effectivc Datc: “June 13, 1972, Sections 1809.L and’lso%:’)):.
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LI INTRoDUcfior

“The Jones and Laughlin Steel Corporation (J & L) retained Betz Environmental
Engineers, Inc.‘(B E. E ) to perform a comprehensive emission inventory on both
the P3 South and the P& coke oven battery stacks at J & L' a Pittsburgh Pennsyl—‘
vania Works during the period of April 14 to April 25, 1975.” The emission tests
ware performed in accordance with the procedures and requirements established by
‘the DEPARTMENT OF ENVIROVMEWTAL RESOURCES COMMDNWEALTH OF PENhSYLVANIA and the

UNITED_STAIES ENVIRONHEVTAL PRDTECTION AGENCY.

R T s e i o e e e ke e | m s

II. SCOPE AND OBJECTIVES

The scope oflthe projeot was defined in B E E. Proposal Number 0f6—75-6—123 a’
copy of which is attaohed as Appendix A of this repor:. Project scheduling and
methodology were moTe. closely defined in a series of pre=tast program meetings

‘between Messrs. F. C.-Lauer. Manager, Coke Plant Engineering, S Vagda, Development

Engineer, Coke Plant, D P. Manka Senior Research Chemist, T R Greer, Superin- |

Y]

tendent, Byl

vcducts Division, Pittsburgh Works of J & T and Mess s..L. B Kline, S

Indnstrial Regional Manager, and F J Boinski, Project Engineer, of zB. E E., In

o - sl B TR

e summary, sampling was conducted L. each stack to determine the following parameterS‘_o_d;

‘l.:H‘Gas Flow - AC“W and 'SCRM. »ff/
‘2.JH'Gas Temperature __?F'l@,f' 3
‘3-f;‘CaS:Stream-Mbisture“Contentl-iz'of'volume v/(
4o Flue Gas Molecular Weight = Orsat Analyszs —f/’

.volume >4 COZ, volume Z 02, volume Z CO, and volume A No
5. Particulate Concentration - Grains/SCF (dry)\//
6. Earticulate‘Emissioanate.-Lbs./Er;;
7. "Nitrogen Oxides.Concentration - PPM by volume°’{
d.-l Witrogen Oxides Emission Rate - Lbs /Br. "

/

9. Sulfur Dioxide Concentration - PP M by volumeﬁ

510774




10, Visible Stack Emissions - Z.Ooaoity ;”i

11, Particle Size Distribution - Andersen Metﬁodf; S D %
weiShtJZ of total | - B - |

12, Partiele‘Size»Distributioo = by Coulter CQ“#:E:ﬁ'

_ weight Z‘of-total _ _ _ _ |

_l3;‘_Deposit Analysis of a2 Composite Particulate Sample -

‘ weight 4 of total for a specific oxide

TII. PROCEDURES

The: procedures utilized in the sampling program are outlined ‘below:

A Fleld Work ' o

The field work was aooomplished in the following manner.-osimultaneous particu-
‘-late, condeosable organic, -nitrogen oxides, sulfur dioxide, visible emissions, |

moisture content, moleeular weight, and partiole size distribution sampling were
:.oonduoted during the period from April 141to April 18, 1975 at the P4 breeohing,

Lo similar sampling program Was. oondueted during the period from April 21 -t -L-

.'_‘ .

- prril 25, 1975 at the P3 South staek.' Preliminary laboratory analyses of several '
partioulate - oondensable organih st zun samples were made BR- April 22 and R
April 23, 1975. all samples generated from the Andersen Impaotor particle size -
:.analysis portiou of the test program were analyzed during the o waeak test
‘lperiod. The B E E. field sampling te2am consisted of the following personnel
‘F. J. Boinski - Projeot Engineer o
R. P. Hebert - Assistant Project Engineer .
- G. W. Bainton - Engineering Tachmician
_ F J. Kletzel - Ensineering Teohnioian ‘
The B E. E. sampliog taazm was assisted by Messrs. L. Iyrell, Master Mechanic and
E. Flatley, Pipe Fitters Foreman of J & L in the procurement of sampling loca-

tion requirements suoh as sazple oorts, eleotrical power, _eLe.

N
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- Pertinent process infornation was recorded by J & L. personnel during the’

sampling programs conducted at each'of the aforementioned test locetions. .. This

information lS ettached to Appendix C, pages C81-C150.

The following sampling methods were employed in the test program.
"lnf__Gas velocity pressure, gas static pressure end‘gas temperetnre
 ¥.“measurements were made as per Wethod Two of the "?ederal Register",
‘1.Volume 36, Number' 247 December 23,1971, andaare‘autlined in
”Appendix B, page-BB;: | ‘
érp”;Particulate sampling at the P3 South stack wes conducted utilizing
"}the standard procedures and equipment described in Method Five af
‘jthe previously mentioned "Federel Register" _ The standard; Method

‘V‘Five sanpling train was slightly nodified to facilitate sampling in

:{‘:the P4 breeching Descriptions of the sampling methods -employed .

‘are liste”*in Appendix B, peges 33-35 Schematic diagrams of the

‘.,.f..-,,“ : -., Tk e 2 e ;_‘.;;. Rt I L

Nitrogen oxides sem'ling-was accomplished through the use.of a.

. - BRI
-‘...,,_, R R .

: 'nrnascz-vczs Model‘vx130 Air Pollution Monitor This anaiytical

}ifinstrument was recognized by the UNITED STATES' ENVIRONHENTAL PROTEC-
_;;d o nTIDN AGENCY as. being acceptable 1n the determination of the concen-
- :ftration of nitrogen oxides in A gas stream following extensive d"
E.P. A. testing of the monitor. | |
A f”Sulfur dioxide sampling was conducted in the manner prescribed by
| ‘ the PENNSYLVA&IA DEPARIMENT OF ENVIRONMENTAL RESOURCES ‘ The PENW-'

SYLVANIA method makes reference to the Source Testing_wanual of the

. AIR POLLUTION CONTROL DISTRICT COUFTY 'OF 10S ANGELES Vovember,

1963.,:”5‘

5102”“




5 a .

lhree sets :-\partitle gize analysis‘samples are taken at aach test
location utilizing an Andersen 2000 Ino., Mbdel Nb. 50—001 impettor.
Measurements were made as per the discussion presented in the Andez-
sen publicetion. "Operating Instruttions for Andersen Stack Sampling

Equipment" A description of the sampling method employed is v

l' attached to Appendix 3, pages BQ-BLQ. ' Refer to ‘Pages 3127-3128 for

':schematio diagrams of the sampling equipment.

e

~//deeoribed in Appendix B, pages BlQ—BlZ' a’ sohematio diagram of the sampl-~

T

)

-.."

. ‘_.}'_ nrvmomm':ru PRO‘I._ECTIDN AGENCY. M.r Bainton s letter of certifi—

Three sets of particle size analysis samples to undergo a. Coulter
Counter. analysis wera taken at. eaoh test looation utilizing a

modified E. P A, Hethod Five sampling train. The sampling train is

ing train is. depicted on pege ‘Bl129- of the .same " Aopendix.
Opaoity maasurements were made in ‘the manner preseribed 1In Method .

. Nine: of: the Detember 23, 1971, "Federal Register" by Mr, G. W

uBeinton'of-B.E-E. Mr, Bainton“wae”properly certified-to makeithe

opaoity measurements as a result ‘of his euonessful completion of the

o~ Feer

Visible Emissions Evaluation Course condnoted by the UNITED STAIES;

St .... X

cation is attached to Appendix ‘B, page 3139

_Eerticulate samples generated duringzthe andersen and Coulter '

Couniter particle size analyses‘conduoted.at‘each“sampling"looation: '

.Were combined after their laboratory analyeis o forn two. composite

samples, one for eaoh location. Each sample then underwant a

deposit analysis for the determination of the component compounds of

the particulate matter.

™
=

. [ R
. TELL e e . ~ L S LA
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« B.oo Equipment Calibr.‘-ion

Ia accordance with standard, accepted procedures publisned by the NATIONAL TECHNI-

CAL INFORMATIOﬂ SERVICE for the FEDERAL E P, A. in the manual entitled Waintenance,

Calibration, and Ooeration of Isokinetic Source.Samoling Eouipment by Jerome J.

. Trevose, Pennsyl aniaa The bulk

-organicnsamples,

Rom; all’ gas velocity measuring equipment, gas volume metering equipment, gas
temperature measuring equipment, and gas flow rate metering equipment had been ‘
calibrated prior to field use. Calibration data is listed in Appendix B, pages

3130-3138.

C.. . Analztical dethods

The analysis of the samples generated during the test program was’ made at three

different locations in order to expedite test results. Four complete sets of :

‘ particulate~condensable organic samples and all Andersen Impactor samples were

analyzed.by B,E‘E. personnel in J & L ¥-3 Pittsburgh Works Laboratory Coultar Coun—

tar and Deposit Analysis samples were analyzed by BETZ LABORATORIES INC. of

the particulate samples ai'

e, ¥, -

TORY located in Worristown,”Pennsylvania.

g detailed de‘ ription or "the: methodologi_s enployed 1a+'the analysis of the sam—’hf"g*”

: ples. Appendix C pages C8-C48 containa a listing of the laboratory results of

the sampling program.

D Calculations El::

All oalculations related o the results of the particulate—condensable

: organic-moisture content testing program were perlormed through tne nse of .

a computer. Raw data generated -rom this program wis developed tnrough use
of the equations presented in “ethod ”wo Method Four, and- } ethod Five of
the December 23 1971, "Federal Register"l Sullur dioxide and oii_es o- ‘ni-

trogen testlng results Were calcalated through the use of the eoua ions

=5 -

Lcondensable iiplﬁg_f-3
and all sulfur;‘ioxide samples were analyzed by the B E. E. LABORA-n ;

"'REfe"" ':° APPendix i p'ages c1-c7 ey T




'Zﬁgesppendix c,. peges CAQ-CSZ. The compliance evaluation equations and pertinent

'”“”regulations are listed in Appendix D. pages Dl-DZ.

‘presented in the Source Testing Manual of the AIR POLLUTION CONTROL DISTRICT
_COUNTY OF LOS ANGELES Wovember, 1963.- Andersen particle size enalysis results
1were determined through the use of the three curves included in the publication,-
‘"Operating Instructions for 4ndersen Stack. Sampling Equipment" and through simple
-'arithmetic. The results of the. Coulter Counter enalysis were calculated using only
_simple arithmeric as vere the results of the opacity observetions. The conversion
of emission rate data caleulated from the resulss of the tests conducted an the P3
| South’ steck to:2 heat input ratio at P4 breeching conditions is exolained following
:the listings of calculations. The calculations of allowable emission rates for the
pollutants in question utilized the equations presented in appropriate sections of
bath Rules and Regulations of the DEPARTMENT OF ENVIRONMENIAL RESOURCES CO“MON— o

‘WEALTH 'OF insn.vmm 'I.'itle 25, January: 27,. 1972 and Rules and Regv_.x_lationsl .
Article XVIII, Air ?ollution Control ALLEGHENY counTy I-IE:ALTH DEPAR‘I}EN‘I Efrective

Data: June 15, 1972. The aforementioned equations and curves are listed in

Py L) -.--. LONLR A A e T Pt S S ety DR i
¥ Lhe PR T e .--.-- b IR B A DRSSP T s

IV, SUIMARY QE RESULTS . '.-__ W S :.-,_f,i*“'_- o _;.;;-__55;'_;-.;:_;_,',; 5 o

< Al Particulete-Testi_g

A detailed outline which lists all perameters evaluated during the.particulete
sampling program is attached to Appendix C, pages’ C58-C7l and C7:-C77 Pertinent
tasting results and process parameters are considered and contrasted with the
applicaole PENNSYLVANIA and ALLBGHENY COUVIY standards oelow in Table I -~ Total
Particulate Testing Results vs. Applicable Stendard Refer to‘Appendix c, page

" .

c57 for, an explanation of the 1ogic employed in the deterninetion of the adjusted

P3 South stack enission rates.
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1. | Total‘Particulates - E.P.A. Method
- The results of the par:icula:e testing programs éonducted at each of :}
the sanpling locat:!.ons ara present:ed as per :he Federal E. P A ' Method.
of _r‘eporting the results of partiaula.t:e- test:sﬂb'e.‘l.ow :Ln Table‘ IA.
‘l'hia reporting differs from 'l‘able I in that only nozzle, probe, cyclone,
and filtar holder washings and the filter callection were considered
.as‘che- sites of sample co]_lection,- only that sa.mple ‘collected in the _
"Eront. half" of the impinger train was used as the basis for the’ calcu-_
lation of total particulate.emission‘rates. This pfesentation differs
from that required by the PENNSYLVANIA ‘D.E.R.. in that samples collected:
‘fzin the impinger solutions and subsequen: implnger and connecting glass-:
| wa:e washings were not included in-the: calculation of total particulatef

emission;ratesf

)
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" 1. Sinee the determination of the emission rates of condensable’

.

organic compounds involved only the-tesults=of a further :
analysis of the particulate samples coupled with all other
parameters measured during the - particulate sampling program,
the results of the condensable organic sampling portion of

_ thc test program were considered concurrently with particu-

3 late sampling results. A de:ailed outline which reiterates
many of the particulate sampling parameters and includes the
condensable organic sampling:parametersiis attached to Ap=-
pendix C, pages C72~C74, and €78-C80. ‘l‘able IT is a listing
of pertinent condensable otganic sampllng parameters and
adjusted condensabla organic‘emiasion rates for the P3‘South‘3
stack based on the PENNSYLVANTA D.E.R. Method of calculation.
HTabla IIA presents sampllng parameters and emission rates t 5H

' besed ou the FEDERAI. E P A. Method of calculat:.on. ..';" S

- 10 -




W L p -

- 80°v8 - RN 144 74 S g% %01 01 7d
- _3.5 - i TLee . BL UL 6. hd
g - . ,ﬂm.mmd : £L9°£0T 8 _Nm‘ -
Sromne e ~sn ek PYTT . ZTIeT L ya -
,_ - ‘ %9601 09°26 9 vd
- ow .,m.\. — mw.ﬁ.: . [Z°80 ) d
o e vL 18 - - - egrelt Y2 '26 y 4
- ¥8°09 - - == Lo UBL9Y 0 9v°gT € v
- 88°89 — -_— W mq.m..n . 19°06 ¢ %d
- 69°¢L - ! 0TS T va -
- : A% 1 02792 0T u3lnos g4
__ %9765 0z . o0f-ozt 6 . uInos g4
ST e > o ST egtyTT g unos gq
ERSTRE X 4 IR - & 4 “f yInog g4
SE‘69 ] ] 678y .8 uInog gd.
O ELTHE - ] : IR T AL 1 5 % yanog g4
S IR T 3 -7 S 9L°6L . ES°09 - € uInog g4
. ... SYT98. . Gyog o 9ELTT T yanos g4
T G 24 oh. £2°LY 06° 95 T wanos ca
w aszﬂcp 589 f‘wwuqasuﬁuuam ‘uasﬁo> mmc = .wa:wo>~w 9 s m;uumz - ‘mmwwoz nuhwqﬁ
- E PoII0AUD] - Tesoy, ~ paldsauo) - _vuuuu>aou = uopssiug _J:uuWH uﬁna ‘
. D - vmmmmm\ Jjo unuucco _ v uo poseg a;:o"nuumm uum~=Uﬁuunm oruelag .
IR .mauuﬁﬂuﬂuuauw.:‘dﬁﬁumuc aley aoﬁmmﬂsﬂ 23wy :oﬁmmﬁam. u ﬁmuca ; uanmn:av:oo
s S 1101 - -®iqesuaptoy’ uuua:Uﬁuuam - oyuedig- -, vuuzwma: L paansway
Jo auwazuwey - . Te30], uﬂawmcuﬂcou e
L . - uﬁ=mmuc“. _ - SR 3 s -
91qesUspUc) ’ ‘ - m‘aﬁ
L Qoﬁuz dq ﬁzs.,,;uzzm& ‘
i . m.ﬁdmwmﬁ uzudmzdm quﬁuy_O mﬂma«mzmazoo = 1T mamﬁa
_ . S
| Ot




{ S
m el sy9E B PR S & 5 VR T 1) % | ot vd
i - ] 1 214 . - : I R [158: A0 {1°8 6 bl
m - R A - . Dt SEELN A % S %291 g bd
; - . 86°2Y -— co-F s Gotey 01" 17 L v
: . - ey - Co=e W 7Rty 99°1Z 9 va
VS S 4 A 4 - - < .. 80°0S 02792 s vd
. o - A )4 - : - §g° cn.w S6°hT Y bd
Eon TR | {7 S - ot 06z’ KA1 £ -
P 11 24 R - - sT°es 86°5Y 4 vd
L ’ - $9°99 - . -7 JT6°2y 09°8¢ 1 7d
- _ 08°€% BL €S £€°61 . 0701 ; 6eLe 11°02 0T uinog €4
: : S 98ET . - 9GTET : ¥e'ie 8Ty L tY g9 . (g'g 6 yanog g4
! S9°vz 99°%¢ 66°G¢E : 88 [ .. 98°LS : 9T %I 8 Yanog g4
. _ - $0°99 - 50799 £6°5C : ELET . 7. ¥hye oo 96°G¢€ L Mavog g
m $6°89 : %689 . ST'19 9Ty T G676 9%°59 9 uanng ¢4
: £c-og . yeto8 : LZtee 68°LT " < we oY $9°2¢ S . Moy gq
B £9°06 . £9°06 16702 _ S6°8T.. .. '8S°TY . 65 '8¢ ¥ uanog ¢4
! 8y g9 . 8%°'69 B A A 4 ey . oetg9 - TLhY £ Yanog gq
0 ” 98" 1¢ 98°1¢ 1% 1A 16°¢ " = wyy - 8T %1 ¢ Yanog ¢4
; N (™ 01°06 - £0°06 69°8Z $8°6Z mo 19 - 66° 95 T vanog g4
(2 Ju3yap) (% 3oy - (/e (un/g)- Agzxmqu (an/a1)
unTop 589 BAJBRTNITIIRG 3UNTOA 58 IWNTOA BEY . EECURRT o3y “ON po183}
" p9lloaugy .. " re3j0f Ppai1anuoy uoyssyug .- - UOTSSEuH . uoEssuy 189} Jfup
e uo pesey 3o jusiuoy) . ®» uo paseg ¥ uo paseg. .pejwinofizeg . ojueSag.
. 9318 TNOTIIBg otue3ig - 9ley UOISETWY IJvy UOTSSTH .  [ejof " BTquUsUapuog
" ieaol, - @fqusuapuoy 93BTNOYIXRY atuedig . peanseoy paanseay
_ . -Jo Jusjucy _ Te30], srqesuaphoy - eom
ofue§rg . T N S
_ uﬁanw=uﬁ=ou‘ . _ : o
o - . ~ (powreR v ad q«gmnmmu
. Lo . : SLINSHY ONITIHVS onqogc uqm<mzm=zcu - VII mam«a
S .&

-12 -

010785

f
m
_W



i

B /-‘-\ ! ' L . ' i S
oo o ! " . ' g i - -
L B

B, Sulfur Dior*de Samoling

The results of the sulfur dioxida portion of the sampling program are presen:ed_

below in- Table III No contrast was made wlth au applicable _andard at the
Taquest of Mr. S..Vajda, Development Engineer, Coke Plan: of J & L, sinoe J &L
is ourrently planning ro add a desulfurization unir to rhe prooess. The desul-f :

furization unit will.remove 99+Z of rhe gas stream s sulfur oo tent and there*:

fora, oontrol sulfur dioxide emissions.

- 13 -
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D. Particle Size Analzsis Samaling
“Particle size distribution de:erminations for the particulata matter
suspended in ‘the respectivE'flue-gas streams~were made using two dis-
-tinc: techniqueSa Therefcre, particle siza analysis resnlts from each
fof the :wu :ypes of Cests were :onsidered separately. :
| 1. mAndersen Impactor Method:
¢Thé results of the Andersen Impactoi Mathed
tests are presented in tabular form Helow
‘i Table V. ALL caleulated aerod':mamic 3
' particle diameters were based on an
:assumed aerodynamic particle density of

P b
glee. -

Jows

-17 =
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Stage

NN RV TN S

N

T_:étij;::::: ';' .:'.'w"':§.H

-
3
v

OO W~
L ]
MNONW WO WL

N

3

Qs'%’e o

TABLE v *

P-3 ANDERSEN NUMBER 1

_ofsls‘gcynl-

Z Isokinetic = 104 81

- Size o
Distribution Cumulative

Aerodynamic Particle Density 2 l 0 g/cc ‘

‘i%~Ktemp

PNV PWN-O

Q=

1.28

. -
- Tty
L= gmlulte

o &‘--5_ v'___,'._;"'..u

D p (corrected) Welght of Samnle

vk ] _.

-‘;_.‘ ) - h.-

- 9;,._..

-

,.‘_,_!.‘;__: .

’- D'E (corrected) eight'of Samule

P-3 ANDERSEN NUWBER 2

£

_(z) @

7 1.86.. ‘ -1.85
Q.52 0 2.28
©0.93 3,21

- 0.34 3.55

0434 3.89

- 0.44 . 4.33
046 4.79

o 2.42 7.21
92,79 100.00

. T
St K va
LT T S Tk A J W .“a
':. B L L Dt P A LML

stze . T
Distribution Cumulative’

.(zoﬁssr‘ft3jﬂ

(60 aia)

G“)

20, 58> ?*

13.4

X Isoxineﬁlc = 102.78

i-O;ﬁa& ACFM

:(mg)

LI T

*

S = N=R==
-
L Y ENCNT I YT Y

[
L
.

| T=157.3

L}

. Aerodynamﬂc Par*icle DenSLty 9 l 00 g/cc .

Reemp =

.

.23_“ __ .‘ .

.4 18 -

R O N

0.76 - . 0.76
0.45 . . 1,21 .
©0.32 . 1.53
'-0.38 .  ”._lL91U
0.32 |+ 2.23
0.70 Y0 2,93
0.95 _:‘3 88
1.65 . . 5.53 -
94 .45 ' 99 93-
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TABLE V (continued)
P-3, ANDERSEN. NUMBER 3
| _ _ e ‘ . size -
Stage D'n D'p (corractad) Weight of Sample Distriburion = Cumulative -
3 ¢ : ) o (mg) (R ¢S
0. 16.08> 20.5&> 0.6 0.45 - 0.45
1 10.0 12.8 0.9 0.68 = 1.13
2 6.7 8.6 0.4 0.30 - - 1.43
-3 4.7 6.0 0.6 0.45 - 1.88
“h 2.9 3.7 1.1 0.83 . 2.71
-3 1.6 2.0 1.2 0.91 - 3.62
6 0,95 1.2 1.0 - 0.76 N 4.38
7 0.54 0.8 - 1.7 1.29 = 5,67
8 <0.64 0.8 -124.5 94.32 . 99.99

(]
fey
(o)
N

Q= (18,185 ££3)
= ey

a = 0.364 ACFM

4 Isokine:ic‘- 101 91
Aerodynamic Particle Densiny 3 1.0 g/cc

K. = 1 28 .

D .D'p (corrected) Weig oF Samnle o Distribution Chmﬁlitivé_'
) U*) o ‘ (mg) o0 L (%) - ‘ A2) .

N A 13.5&> 17 O &> 3.7 19.17 19,17
1 8.4 10.6 3.5 18.13 . 37.30
2 5.5 6.9 2.5 12,95 .. 50.25
.3 - 1.6 4.5 1.7 8.81 . 59.06
& 2.4 3.0 2.4 12.44 71.350
5 . 1.25 1.6 2.2 - 11.40 82.90
6 0.77 - 1.0 0.5 . 2.59 85.49
T 0.54 - 0.7 1.2 ‘ 6.22 - 81,71
8 £0.54 £0.7 1.6 + (No Recovery) 8.29 100.00

T=19.3

| 3
Q= GLLEED Lo 561 acr

. % Isokipetic = 108.19%

Aerodynamic Particle Density 2 1.00 g/ca

Kpamp = 126
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TABLﬁﬂjVH(cbn:inﬁeaﬁ

"P-A;iANﬁESSEﬁ Numszk 2 - ;‘,,‘ o)

o __”T“'”' ; ' : Siza
:-D'p (corracted) eight of Samule‘ Distribution ' Cumulative
D 70 M (ms) _ ‘ 1(2) @)

1.0t 1.0l
 0.60 1.61
0.69 . 2.30

0.50 . - . 2.80°
S 0.09 . 2.89

0.37 . 3.286
0.66. .. 3.90

0.96 4.86
95 L 100.00

G
] R

Stage

'.-;A . 1‘.
L]
@
LV
—
[ ]

VAPV LF RO
Soormpuuomts
nn 9 & 00~ O 00
NN OO N
NSO nWN

-

A

T=218.3

Q= Ql%5%2§z§§-3 = 0. 523 ACFM

Z.Isokinetic = 100. 292

Aercdynamic Particle Density 3 1 O g/cc

LR 5 i
‘-.. L o -
ry e

. D' Weight of Samnle i Distribution ' cumulative:
L 4:_0ﬂ> ; o (me) - 3R RS

.& c— j"';'_
. g e

| T s T T e T es
T 11.0 S 1.6 - 0,93 2,39
: SR - 0.87 S 3.26

¢
-
~
79
v

thpcn;;

5 .

0 116 . hik2 e
T 0.99 - 5,41
20 iea0 . . 6.l
30

1

9

>
Uith 00 Oh OV O~ 5 Ln

LR
H

L 92 ¢ . 8.03
2.39 - - 10.42 ¢
39 58 100.00

DML BELWNHO
COa N &

Y Y

Qs ‘(lﬁ_ﬁlg_::.) --o A94 acry o
- (30 min)

4 ;sakinetic = 92 737

AeraAVnumic Darticle Density g 1.0 g/cc: - ;} _ 3  ¥*‘ R  _  1‘3- i

10‘
Reemp = 2+26- -

S iw- 510732




Coulter Counter Method .
The'par;iéle size distribution data generatad from

the results of two of the thres tasts conducted on

~each of the soﬁzcea.aré'tabulated“below iﬁ:table-VII -

"' Results of :he Coulter CQﬁnter"Analyses.‘

B ., IR (= i ot
e - - e - o i -
L] - * =

- . - - L ot

-1 . - B Ll r
* iE VT - A .
LY ] " . W ¥, - g
L T LR LA S G T T ALY LAY I s e Eo
-
) L}

. ke ? v .

- 21 -
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* TABLE VI'~- RESULTS OF THE COULTER COUNTER'ANALYSES

Tast Identificétiéﬁ.:L'L"‘“

- - P3 South.
"~ Run Neo. 1

. P3 South
Rua No. 3

e
A -,-.'
- .
. i

'Particle Diameter

.22 <

Size Distribution

(wZ)

%p‘f’ﬁ.p

S
k .
cCoocwown

oie*“

T = l

- L4 .
OGO O G

Ghuw

-
+

O.00 W0 B Ui Ly b Ny

O N O



E. Opacity Measurements

‘?ertinant reéults ofiche'smoke‘opécity mé&surémen:s porﬁionzof the sampling
program are contrasted with the applicable PENNSYLVANTIA - and ALLEGHENY COUNTY
visible emissious s:andards below in ‘Table VII - Results of Opacity Observa-
tinns.3 The calcula:ed averags smoke opacity for each observation period is also_:

included in Table VII although there are no current PENNSYLVANIA regula:ions

resarding this parametsar.

- - ..
LYy W e -t DT,
i . : . .
~ hd -
. . L
R R T i O A R . R -
M -t = P
‘vt M ol - L ]
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‘. F Deposit A:_:a‘l_zsi;.Reng..;g _ _
_Ihe reSul;s__;qf. the depesit éna;js_is.iédicate the waighé_‘ percantages
g of the. tocal "sjample' for a .speci.f-ic.' oxide componént:. The results of |
" the analysia’are listed below in Table VIII:
P R R e P M e T Sy o e e E Ll

- 25 -
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R rABiEQVIII - RESULIS oF nzpos:r AHALYSES : ~j€u'

Rduwe "f”Rﬁuwrﬁﬂ“ R
' [ P A Ccmposition _ ‘Composition ‘ﬁ‘. ‘
Sampling | t. U to 60Q9F. ‘” 5000?-1400°?
Loeation . Patameter ‘,‘,.;‘“_ (weight Z) (weight Z)
B S N '~ (coudensable (free carhon)
- orgaanic) : .

PBf$outh"_ R :3102
C ‘A1203
f CaQ
. '“HZO
. 804 =
© Nas0 -
‘Hca% ‘

~ Sy

B

. K [ ] - -8
OO OOoOo,
- . - L -
ocooo0oo0o

N OO W
L]

(=
- .
o

J L w e -
Tl O Oh e

»
o

T = 100%

-2 N _ 5“ 3102 ‘
;Fe203
Al 20 3
Ca0 '

W
o

ot

.

—
1]
"

= o0 N
]

LN W
. e

a -
. . Q s )
- A ) 0 s
77, L0 .
R P sE] ntin S -

.k-‘Pdssibly_dué tﬁfglasa-fiﬁer:fil:gr. L | ];‘ o 'ﬁ_ | ‘ _ LT

BT
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.. V. DISCUSSION OF RESULTS

;Ei Particulate-Condensable Organic-%oisture Content Samoli_g

_'All sampling was performad in accordance with the- procedures and requirements

e -.._____" 7

established by tha ALLEGHEXY COUNTY HEALTH DEPARIYENT the PENNSYLVANIA DEPART-

pe—aem o o o T

MENT OF ENVIRONMENTAL RESOURCES and the UNITED STATES ENVIRDNMENTAL PROTECTION
;AGENCY. All caleulated isokinetic percentages fell within ‘the permissible
limits of 90% to 110Z as prescribed by the UNLTED STATES ENVIRONMENTAL PROTEC- |
TION AGEXNCY. " The isokinetdic percantage is ap indication of . the precision WLth
which the flow rate of sampled gas was' adjusted Lo become proportionel to actual
- stack gas flow. The calculated isgkipaeic percentagenfron the results of an
‘individual test is the best criterion availabla to be used to determine the
fvalidity of a test, presupposing that all required tast, procedures were closely
ffollowed.
1.. 3 South Stack - Total Particulates |

‘V.ﬁThe total partinulate emissioni“ates calculated from the test

T *ﬁvreeults ‘wera reported in two ways. “1.0 As meesured and 24 335@5

. ceused by the non-idesl samplitg locetion end An light of theore-‘

tical cslculations made by J_ & L. staff engineering personnel.

. Fairly good agreement exists between the results of the ten

etests bnormally high emission ratee, peak values, are attributed

t0 a larmer number of oven chargings and subsequent pushings

during 1 specific sampling period than took place in other sampl- "
ing pericds. Data scatter may.be attributed'to the fact that the |

ovens in the battary were in various stages toward the completion

of the coking orocess duri ng each individu al sampling period.

- 27 -

L 3 cbnvérted’stacﬁ'ges volﬁme. The oonversion of ‘the’ stack z3is o

“’“vqume was necessitated due to inaccurracies in Elow neasurementsf‘""
e PP PP~/ i s .
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.:wi. '

h‘?"jf“

[ the PENNSYLVANIA rsgulation, and. four of the ten .

xfa;‘ﬁ:Complia’—\ Evaluatioe:ﬁs _ 7‘ . f;\ﬂ:f

tln all casas measured and converted total particulate emis-n*‘

':“ions exceeded the allowehle limits prescribed in Title 25,

__Rnles and R g ations DEPAREHENT Of. ENVIRDNHENTAL RESOURCES

u‘~3CQMMONWEALTH or PENNSYLVANIA. ‘Chapter- 123 Section 123 11 o

";itand in Rules and Regulations,‘Article XVIII Air Pollution T

.;Control, ALLEGHENY‘COUNTY HEALTH DE?ARIMENI; Effective Date

' f(fJune 15, 1972 Section 1809. 3. "

P3 South Stack - Total Particulates (E.P.A. Method)
Total.particulate emissions caloulated on both, the as measured"
and "couverted" bases as: prescrihed by the FEDERAL E.P. A.;Were
also contrasted with the pertinent PENNSYLVANIA and ALLEGEENY
COUHTT regulataous.i All "as measure " results violate these regula-

tioo..; However, five of the ten converted" results complied w:x.rh

converted"

the ?ENHSYLVANIA ﬁethod.‘-u-iE

P4 Breeching - Total Particulates

Total particulates calculated from the test results showed data

scatter a8 did the P3 South results. It is hypothesized that

\ . ' .
discussion concernang charg ngs pushings, and various stages of -

ucompletion of the Coklﬂg process presented in the P3 South sec-.‘

| tion wculd be applicable to the Pk emissions also.

ias Compliance Evaluation

'rBoth PEK?SYL A¥TA and ALLEGFEAA COUWTY allowable emission o
. limits were . exoeedeu during all test periods. It snould be H

L coted ch the __-Jvaole l_mits wars exceeded ro- a: lesser

*pdegree in the Pa 1"r:..ecn:Lr:.g than they were iu the E3 Southhsta

510800




in a compliance evaluation.

' ‘Moistura-Contaat

~ S B

P4 Breaching = Total Particulates (E. P.A. Method)

Total particulate emissions based on :he E P Al Method of. calcula—

tions were found to violate both the_PENHSYLVANIAuand‘tha ALLEGHENY

COUNTY standards in_eight out of ten cases although, ouce again,

emission rates calculated on this baaia yera.faand'to.baya_muah
- mgte_c;osaly:approximate'tompliancauthanﬁweregthosa-calculatad.on_

' the PENNSYLVANIA D.E.R. basis: . _

Condensabla.Organics'

The major porticn of the totai pa;ticalata emissions emanating

-from each of the two test locations was determined to be con-

L & e———

-depgable organic natarial. If‘controllad or*considarably reduced,

- b —

- the high percentage of coudensabla organic materlal could. possibly
.‘be diminished to the point whare a comnlianca situation wculd
‘3axist. Tha results of the. condansable organic emission analysiS'

¥ {ihmn comparad ‘£o . cha tctal particulate emission analysis indicata

:jfi;:hat inorganic particulatas are tha_less important °9351deration L

LY S mrenee H T

PRI KA . TR '.-_‘..-.?..-_.t..-_-,_- PR ,‘u TS I e e s WA i-',..?::_"fl:‘".';."'f-: S, BT e BT

The moisture content data scatter is a function of two cireum- =
'.*stancas:v‘l. A more complete combustdon efficiency of . those

hydrocarbons present in the gas stream wduld;incraase‘tha streams’

moisture contant and 2. A larger concentratiom of -hydrocarbons
combusted at the same efficiency would‘alSO'intrease'tha_gas
streams' moisture comtent.  Although the calculated volume percen--

tages of moisture in the respective gas streams were substantiazl,

.saturation conditions were never attainsd nor were they aven

approximate&.

510801
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: 1J”¢l1the Eact that the.formation of NO is enhance\?as temperature increases, tempera- L

B. Oxides of Sulfur '

+ Na . compliance evaluation of the sulfur dioxide concentration data was made in- e
“light of discussions with Ar. S Vajda of J & L in which B E E. was . informed of
T& L s intentions to install gas desulfurization equipment which would remove f

gaseous, sulfur compounds Erom the coke oven gas prior To its combustion. ‘Compli-

:;ance evaluations of the two batteries would cite Titla 25. Rules and Regulations,
DEPARIMENT OF EHVIRDNHENTAL RESOURCES CDHMDNWEALIE oF PENVSYLVANIA Chapter -
123 Section 123. 22. Test results indicate the presence of rather high concentra—

tions of sulfur dioxide in the flue gas streams. .

'j”C;l Oxides of Nitrogen

- No- compliance evaluation.or the NO (as NOZ) concentration or emission Tate data
':'was made with_an emission standaro since no such standard form exists A this
;time, only the.toncentration of WO at the ambient.level is regulated. Measured

"NQ concentrations and emission rates were determined to he higher at the P3

'w”?3%South stack thanfa _the P& breeching. This situation is most probably uektoi"

ﬁtures of stack gases measured at_at_the P3 South stack were considerably hiaher

then stack gas temperatures measured in- the P4 breeching. . j:‘.

"D} Particle Size

Two different methods of particle.31ze distribution determination were’ emoloyed T
..frin the sempling prog:sm in ‘the hope of obtaining supportive data. ThE‘lSO~
'kinetic percentages c.lculated from the results of all particle 51ze analysis
'tests fell: within thp permisSible limits of 902 to 110Z. L
i"Jal.“‘lAndersen Impattor Method -

ﬁ‘The results of five of the 51x Andersen Impactor particle szze

"»; analyses indicated that the particulate matter Jas very fine in

=30 -,
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) S J

‘With the exception of the first P4 sample, an overwhelming

‘majority of the particulate matter, greater than ainety percent, .

was-determined to be submioron 1@ particle diameter:”Providitg'

there is no leakage of gases T, particulates from the oveus into
the flue gas stream, coke oven gas should very olosely approximate

natural gas with respect to. its chemical composition. Biatorical _

-_data has indioated~that.partioulates:formed.in the-oombustioo-of ’

natural gas are very fine in nature. The‘oigh‘oonoehtratioo'of
condensable organics should not affeot the ‘pareticle. size distribu—
tion ‘messurements made employing this method to any great degree
sinoe condensable organics: will ‘pass through the in-stack impaetor,
probe, and glass fiber filter at temperaturea which - are 'in exéess

of their dew points. This‘iS'not'to say thar a relatively small

“amountjof.coudensable organic matarial was‘not_deposited‘iorthe.,

' probe and n, the filter.;

iny ‘-1 Ca

. The results of the Coulter Counter partiole slze analysis rndzoated

S ‘_‘. B 1_.‘:‘_‘ .'.\.." St ey ':.il..: Lo _,.-‘ e

K T

v ) . o St ta 4 : e
--_J._. .__-..n \.f. o _-~ ,-r\.- e TR .-__v—*._ L ,,w. . .r.». - ..; _.‘_-.

- a muoh different partiele size distributzon than the Andersen

) Impactoraanalysis. It ia believed that these results are erroneous '

.\for.the:following reasons: . 1. The Coulter. Counter samoles due to

thedir somewhat "oily" nature, were observed “tor egglomerate almost -
immediately upon their recovery. Ag,lomeration:of small’partieles

to larger clumps would definitely skew the distribution toward the

. larger particle range and 2. No suppertive or historioai data

which demonstrated a similar particle size distribution could be

. found. All historical data was in very godod agreement with the

Tesults of the Andersen ahalysis.

- 31 -
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Re lations‘

“s~observed

i ..1,,..- _;. _-. _-,':’5

_:Et: Qpacitv Measurements

Observed smoke opacity readings indicated a violation of both the PENNSYLVANIA ‘ -

opacity regulation prescribed in Title 25 Rules and Regulations DEPARTMENT OF

‘_ ENVIROVMENIAL RESOURCES COMMONWEALIH OF PENNSYLVANIA Chapter 123 Sections 123 41,

123 42, and 123 43 and ‘the- ALLEGHEHY COUVTY Regulation presoribed in. Rules and

Article YVIII' Adr. Pollutiou Control ALLEGHENY COUNTY HEALTH DEPART-

_ MENT, Effective Date.‘ ‘June 15, 1972, Sections 1809.1 and 1809 7 It is. believed

3 that the characteristic haze resulting from the ‘presence - of condensable organic

compounds in the gas istraam was a major contributor to- the high recordad opacities.

Such a haze, in the presence of some’ inorganic particulate would definitely rasults-:

in a- situation where opacity'standards were exceeded. 'The: presence of uncombined
water vapor is not believed o have had any effect on opacity measurements since
the gas stream was not saturated with respect to moisture and since it is not

believed that a temperature gradient of. 300—400°F existed between either sampling

location and the.point immediately above the top ot the stack where opacities wete ézl

ty e

The' results of the deposit analysis indicated that the majority of the suspended

"'particulate matter was composed oﬁ condensable organic material. Very little free

carbon was observed.‘ A significant amount of sulfates were. observed but very few

simple oxides were shown to be present in the sample._ The concentration of suls

"_'fates in the sample should epproach zero following the installation of the desul-

_furization equipment..i;”‘_-

';M321- .
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A, Particulate—Condensable Or‘anic-ioisute Content Semolin';”

Pertinemt equetions were prescribed in Method Two Method Four, end Method Five of

the "Federal Register"”“‘olume 36, Number 247 December 23 1971

‘B ;Su:Lf.u":- fbi'éxide i'énd : 'Ni tro en. o-S:id?eis | S‘amol‘in 3

‘Equetions employed in the oaloolstions o£ the results of geseous pollutents sampl-

ing programs ‘wara: listed iu the Source Testing Menuel of the. AIR POLLUTION CONTRDL
DISTRICT COUNTY OF LOS ANGELES November, 1963.‘ ' |

c. Partitle Size Analzsis Semoling

The results of the Andsrsen Method perticle size analyses were determined utili-'

e—

'zing the curves plotted in the publieation "Opereting Instructions for Andersen L

' Steok Sampling Equipment" and simple erithmetic. The‘results~of the Coulter

Counter partiole size analyses were celculeted using simple erithmetio only.

D. P3 South Steek Emissiou Rete Conversions

-~Thé* emission rate date meesured et the 93 South steok was-e funotion of the total;¢'55{
"fges volume.through that staok. Due to the poor sempling looetiom and in light of;

L theoretioel gas volume oeleulations made by J & L personnel, it wes hypotbesized i

thet the meesured ges volume dete was not entirely aoourete.‘ ?or this reeson the

P3 South steek emission rete dete was oonverted to P4 conditious in the following ‘
: menner" l _An everege gas volume at sverege tempereture, pressures, moisture
'contents,.etc. through the P& breeching was determiued and 2 This volume wes
‘-multiplied by a. retio of the heat input to the P3 South bettery to the.heet input

to the P4 bettery._ Refer to pege 057 for the uumericel calouletious

e
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Y

E. Opacity Measurements
. The average opacity was caleulated by eumming the individuel readings and dividing

the sum by the total number of reedings.. The compliance‘evaluetion was made by
counting the number of individual readings which vielated the PENNSYLVANIA and
ALLEGHENY COUNTY standards. 2

F. Cemnliance.Eveluation of Earticulate‘Semnling‘Results

The. calculation of the allowable particulare emission retes proceded as follows:

1. An averege fual gas flow rete in ACFH was determined by edjusting the recorder

chart value to actual conditions; 2. This flow rate was multiplied by- 510 BTU/ACF,

an averagas heating valuae reported by J &L personnel. The multiplication yilded- _
the heat imput to ghe bettery in IOSBTU/HR- aud 3. The heet input term was

included in the alloweble emission equetion.prescribed in the PENVSYLVANIA regula-
‘tioa. The ALLEGHENY COUNTY allowable emission limit was caleulated by multiplying

'the PVNNSYLVANIA limit be a fattor of %—%, 0 972 The pertinent equetinns are

Al e L L R T A R T T I
Py ‘-:- - T .' - CLarTS B .. B e T, - - -

'_ﬁ;presented in Appendix C, pages C61-062. SITETIAT Rl T

- €50 -

~1
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EI:TZ CNVEF?ONMENTAL ENGINEER

-CALCULATIONS

Pleése %cfg:_:o;légpnd.fq:fidehtifidﬁtiohtbf*S&mhéls.

LT

lnl.:. g

‘;(Bhsad'oh ?ééc:al-Réﬁiﬁtér)fﬂ_

I

_gyATIO“S FOR PARTICULATE EMISSIOﬂ CAICULAIIO

;-

10. .

. llo

12.

f <

. MC

gs %'fA

W,

1
I"Q

ga

0. 0474 My

17 71

‘Qm

(Pbﬂ. + 1 );"

T o+ 460

100 Hp

100

ﬁ-(“c + Qs)

5;100-M

'1oo z c, - 0.57 ¢o)

o (Ae)
"1

ot nga

(:’530‘ w)

o, 264z, = (205 - 0. 54 <o)

(‘P DI e

Crs‘+ 460)

s

(0. 015 )‘ Wy

- (29, 92)

-ﬂ:(o 0154) W -

. '@s F uc) :

cesr-

R 5% 99 CALP for Standard P;toc/[}? for type‘"S"

~?+<85 431<6oaccp)[§ ﬁ iﬁys + 450)/<Ps)(wq] i

Lol
Pitq:) b

’ lS(l—Y) +. o 44 (/ coz) +o 28 (7 co). +0. 32(/02) +0. za cruz)
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BETZENVIRONMENTAL SENGINEERS, Inc. SN

530 Y ¢(_Pg)
+ 460) (29-92)

14, - ws ‘ = 530 Ww .(.

15. W = 0.00857 Vg g

6. 4, = {}§;._ 62%;2 B ;-. . : S j_ o

7.1 = (60)(1.667)(T. + 460)(0.00267 3y + Qu/17.7D) o
DIV (R ag) T T r -

.
"y
. » -yt "-‘ .._.‘ . . — ¥ . - s, ol 6'
" PN - e ..‘ AR - B - e
. . .
. R U - -
o * "
-

Rl
.

-~ C52 -
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BET;'smviﬁqNMENi‘AL_?anés\:xNEEps,_rnf.-.-.j T

 LEGEND -

<

ga

L]

o ot S et e i

 Stack area’square inches . |

- Molecular'welght of atack gascs

Area of nozzlé in square-feet

“ficdcrrprrgbrigh-Erétprj"fz o

_ Ddrarién " of test o |

'..Norzl;?drérétérﬁin115&5&;:.m" .’
18/ cqé"r_:x)"cl:fé‘)f(;ec)z | .

Orifice pressurc drop in inches of water
Z'Isokine:iés
Z Molsture . V‘tr -'3,_ : ". .

Volume of llquid (in mlllillters) collected in lmplnaers :
and sxllca gel | ‘ '

-VolumefofVMi.coﬁvérred cb:cubic:fée:

Stack prcssure absulute (1nches of mercury};A

Averagc of squarte ‘roots of. pLGSSULB drop across f noo ,;_Qjél‘isLh E
pitot in (Ln waLer)l 2 7 i o ‘ e e F L

Do Sample volume (dry) meter ccndlLlons ln cublc feet j

Sample volume (dzy) standard cubic feet
Temperature after Jeu in °F ' o ‘;; .i e "‘JH -
Temperature after Jet Ln oK.

Averagc mLtLr tempcratur; in °F‘:3f

Ayurage stack temperacure in QF

o Stack gns;flow'in ACE}{

T N
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8ETZ ENV::QNMENTAL E:}xg\wacns, tne. ] -
L
\ lei:r:w

Vge = - Stack gas flow in SCRI

Vg = .Sr.ack velocity feet per minute

W = Particulate concentratien im grains per SC"‘ (dry)'
ar 12% CDz

W = -‘Particular:e concentration in grains per SCF. (dry)- :

Wi’ = Pounds per hour particulates |

W, = Part:.cular.e concencration inm gra;ms per cu. £t,
(Stk.. cond:.t:.ons)

We =  Total wc:."ht: of particulates collec:ed in test in
m;.J:J.iﬂrams ‘ L

Wy = Parriculate c_onca-ht::ation .in ‘gra'ai_ns. per SCF‘ (wet)"

X. = Dry sample fraction W

Xa = < excess éir_ :

il o SRR T A
. A _ i
w ey ; G a e g SIS
- €S4 -
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d 1{_%;7

1. W -:v'
SD - "spa v
2. Vp= Ty
3. cgn = 13040 _._
: S i
Legend:
-CSD - Conoentratiou of‘sulfur dioxide in PPH by volume
PM, = Meter Pressure (absolute) in inehes of Mercury B ;ﬁﬁﬁ‘.h'
By o=
Ty = Averege Meter'tempereture (absolute) in degrees R _"Mﬁwf_
. Té?- Q Scanda:d temperature in degrees R = 530°R
SR AN S Vblume of samplewaliquot iu ml‘-;m-;k_?ﬁ*“"“"‘ k "
' YMI'Ji Sampled ges volume (dry) in ACF .
sti.;_ Total volume of sample solutiou in ml .
Véf' é Samoled gas volume (dry) in SCF . . 3
Wgnj_a; Total weight of eulfur dioxide collected in- grame
WSDAf" Welght of sulfur dioxide iu eliquot in- grams l

. _iCSS_-
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A

BETZ ENVIRONMENTAL ENGINEERS, he..
. —

-

EQUATIONS FOR OXiDES OF NITROGEN ANALYSIS

o | . 100-M

46 1b./1b. mole

_ : . ‘ a6 .
2. My = 336.73_5:??71b. mole (60 mln./hri) (Vgs)(gnox) % 07 =

7.14 x 10-§:VgsCN°x at 70°F = 5309

LEGEND - a

CNOxw= -Cohcéntrn:ion_cf NO, (as NOQ)'au stack conditions in PPM by volime -

N 4 - . . . R P e e e e LTIt/ S B AN
B St W fea a2y el LRI TR "y T gTEN A
S e R O TR - N SrI . s AR 2T

N SR " Concentrarion of Nogh(as'Noz)inﬁ a dry basis ih7??ﬁ_by'valﬁme:'*_;“ l:;?

R 3 . :
T, .

M A Emission rate of NO. (as NO,) in LB./HR. -
NOy, ~ Sk S )

- 56 -
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EVALUATIOVS FOR THE DETERHINATION OF ALLOWABLE PARTILULAEE EHISSIOWS

h ?ﬂ\ . 1 1 o .f 'mﬁ;~W

1 VFG (ACFH) VF ser)  Trg
' R
2. E

 Legend;“‘

B
VFG (ACFH) ‘;" Fuel gas_‘low rate in ACFH

_vfa;(sca) - Daily fuelygas consumption in ACF

'Standard pressure = 29 92 in. Hg j _.LH‘T

“-Absoluta :emperature of fuel gas in degraes RankinebH_

4 s ~h‘:§“ FG

T T <A°FH> Hm e <m’ SWamng

Ts

Allowable emission limit in lh/105 BT \/‘yiﬂ"”
- -

Total ha:tary heac input in BTU/hr.

‘Heatjcontent of fuel gas in BTU/ACF

'3A55°lu=3 pressura of qul gas in inches of mercu:y ST

Scandardv:emperature -530°R

5<:r"

Ciecsl-




2. A
3. R
- Legend
.
E =
Hpg =
M o=
R =
Vee ™

~

— .

xbustion‘Uni;)

Equarion For Comr_.ance Evaluarion (Pennsylvani

-

. (g (Egg)

= 3.65 0-36

'
mE

. Alioééble_emiésions in lbs. per 10§ BTU heat inpuc

Heat ioput 15.105 BTU/hr.

Heat -content ﬁf fuel gas.in BTO/ACF

Measured particulate emissiom rate in ibs./hrf, 
Actual particﬁlate emission_rate to hea:'input‘racio

Volume of fuel gas consumed in ACF/hr.

e - - . - N .
* * b ¢ e X he r M TR - el o T ¥
- [ N o = i
=3 ) : 1 - - N il
LRI =¥ N L » “ - T
- - LY - h . . - N &
. : - ol f T i - .
- Csz -
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II.. COMPUTER INPUT DATA SEE'TS o

‘_The reduced daCa calcula:ad frcm the particula:e—condensable'o_ anic—moisture

contant sampling field data shae:s was combined.wi:h the laboratory resul:s on

the Computer'Input Data Sheets to facili:a:e programming.-"
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IV. COMPLETE PARTICULAT“—MDISTURE CON‘I‘EIQT—CDNDENSABLE ORGANIC QESU'LTS
_‘-_ %
The complete results of the computer analysis of t:he. :anut data generated from
_the particulate-condensable organic-moismre c.ontent portion of the: sampling
program are presente.d on the follow:l.ng pages. Total partioula,ta data. precedes
oondensable organic data. for each sampling location. '
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”7If" AP?LICABLE PENNS-~VAh.A EHISSION STANDARDS

‘fThe following emissinn standards are :hose prescribed in Title 25. Rules and

oneg‘_nauons, Part I., DEPARTMENT OF mvmommmu, stounczs com«:omm oF
pmmsn.vm, Su.hpart C.y Chapte.r 123. |

LA, 'Tocal Particuléte Emissiona5

the particulate emissian regulatinn applicable :o 4a coke oven battery appears in
':Tit:le 25., Chapter 123 Section 123. u. "
1. -‘123,11;:‘ Cambustiqp.uni:s.

(a) No:pgrﬁon ah#ll'cause, suffer, or permitlthe:énissioﬁ into thgnoutﬁoor'_
_ §tmos§hgreLgﬁfp;rticnla;gvmazter, a;—anyuniﬁe;;frnm.any‘éambusian unit;in-axcess 
 °£=:”-- . ‘ '

| (1) Tha rate of 0.4 lhs. per million BTU of beat input, when the heac -
:inpu: to the combusion unit in millions of BTUs per hour is greater'than 2.5 but
_less than 50 Lo L _ _
(2) The rate determined by the formula o ‘$u_“, o ;I..L*' IR
_A. - 3. 52'0 56 whera: ‘ ' -
A= Allowable emission in 1hs. par. miilion BIY. of heat, input, and:
‘E« Heat input ‘to the cnmbustion unit in millions of BTUs per hour, _“
when E is equal to or greatar than 50 but ‘less than- 600 _ _
| (3) Tha rate of 0.1 1bs. per mi_lion BIU of hea: inpu: when ‘the heat
input ta the combusion unit in millions of BIUs: per hour 1s aqual to ot greater

- than. 600,

- Dl =
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123 41 Limitations. f*f}m

: more ‘than 3 minutes in any one hour- ?df?}g?\.iw “-
(2) eqnel.to or greater. then 5oz at any time._f

123 42,;. Exceptions . B | | : _‘ | .

_ The limitetions of 123 41 of . this Title (relating to limi3‘ N

emissions) ‘shall nat epply to’ any'visible emission' . 3&1};‘fd]ld':¥ff h";_dv"U |

(3) from sourees specified,in i:ems.(l) :hrough (9 of 123 l (a) of i ;"7-*

J_"ﬁ#};this Ti:le (relacing tn permitted fugitive em:ssions)

; 123 43 Meesuring techniques

Visible emiesious may be measured using

(1) any device approved by the Departmeut and maintf ‘_w"' provid
aceura:e‘opaeity measureeents, ar
1 (gﬁf observers, :rained and qualified to meesure plume opecity.with the g

naked efe or with che aid‘of any devices eppreved by the Deear:ment.- oo

N\
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'-*JII.‘ A??LICABLL ALLEGHEVV COUNTY HEALTH DE?ARIWENT —HISSION STANDARDS

_The following emission standerda are ‘thoge preacribed in Rules end Regulatians,
Article XVIII, Air Pollution Comtrol, ALLEGHENY COUWTY HEALIH DE?ARIMENT Effec-

‘tive ‘Date: ' June 155 1972, Sec:inn 1809 EMISSIQH SIANDARDS.

A. Total Perticulace Emisgicns
The particulate emission. standard applicable to a coke.cven ‘battary anpeers in

:Article XVIII Section 1808.3: i

ll._ ‘1809‘3 “_ Fuel-Burning‘o: Combustion Equipment

N ' For :he purpose of chis Sub~section only, if more. than cne fuel-burning or |
_cccbuscion sourccs are connected to a common £fluae dischcrgins intc tha. ocen air,
”auch groups of sources shall be congiderad as one source, end the ellcwable emig=
‘aiocs‘shgll‘be dece:mined-qn :he:basis_of;the tcteluheecxinpu:; | o

(a) Particle Matter | |

-No ‘person. shall caise; suffer, or al_cw the emission into the open air
.M*of particulece metter et eny time-f:mn any fuel—burning cr comhuscicn equipment in

'.excesa cf'

. " - [ e Nt L. -.". D om
R v A .;-- - A el t

(1) The - rate of 0.4 lb. per. million BTU of hcat input, when the heat o

U -‘_._..- .~‘ SR _._.-.._ T . ‘u.' -

S a e W '.'. .._ N - -_-n..
A o3

inpu: tc the fuel—burn;cg 35 ccmbua:icn equipment in millians cf BTUs per hcur is i
greater'than 0.2 but less than 50, or
(2)_”Ihe?rate determined by the formula:
_A'-=3.5ﬁiq'$5,-whe:c;
‘ A_- allowable emission in 1lb. per millicn BTUO of heat input, and
E = heat ioput to the Euel-burning or combustion equipment in
m;lcicns of BTUs per_hour,‘when;z_ic equal ‘to or .greater
 than 50 but less than 850, or . |
(3) The rate of 0.08 1b. per million BTU of heat input, when thc heat
inpur to the fuel-burning or combustion equiumen: ia milcious of 3TUs pe* hocr is

equal te ot greeter than 830,



contaminants when. ,“‘;ﬁ"“

S m

Section 1810 5, or

| provided ia See tion 1809 5, or -

RH

B.: Visible Er” \siﬂﬂs :{,;_f:”;? fi '~L{;

thia Artiole.

oG 1) Visihle—Ait Conteminsnts B

(e) No persou shsll cause, suffer, -} 4 allow the emissiou into th‘ openqair

- of visible air oonteminsnts in suoh a msnner that the opaoity of the emission is.

(1) Equal to or grester thsn No. l on the' Ringlemann'Scsle ar; sn

equivalent opaoity fot-e period ot periods aggregating more_than three (3) minutes. R

- in’ any\one_(i) hour; or RN

(2) Equal to or g:eater than No. 3 on the Ringelmsnn Soale:or an.f‘fxf

equivalent opaoity'at any time._3;¥‘:f,”

 any visible’

(b) The standards‘of Subseotion la. shall not appl_ iﬁfi‘“

(1) The presenoe of unoombined wate: is the only tesson for ailure ofii“‘T

| wﬁ.(Z) Visible emissions result.from a: blast furnaoe‘slip, as ptotided in

L (3 Visible emissions result solely from the operatiou of a coke oven S
oT batts:y of coke ovens as - ptovided in Seetion 1809 7 or o
| (4) Visible emissions result solely from fogitive emissions exoepted

from the ptov*s ions. of Section 1809 2, “or

‘ . s ‘ ;1‘
(5) Visible emissions result from the opntation of an inoinerator, as .
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