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Dept. of Environmental Resources
Qctaber 3, 1979
Stack Test Review

Keystone Coke Ccmpany - ’ .
Conshohocken, PA ' - N

‘Lab File 13.3383 : | . _ . T-L_:?’h-
Larry L. Sawyer . Thru:. Chief, Source Testing and

Air Pollution Contral Engineer ] . Monitoring Section
Division of Technical Servicas and. MUn1-or1ng | _ '
Bureau of Air Quality Contro]

The stacx test report submitted by Betz-Canverse-Murdoch Inc., con-
: ta1n1ng part1cu1ate emission tasts conducted on No. 3 and ﬂo. 4 coke oven
batteries of Keystone Coke has been rev1ewed and is acceptable to the .
‘Department._ _

The following '1'hformation was extracted ffom the test report:

: - | Stack 83 Stack #4
- Yolumetric Flow Rata. . " 28,469 DSCFM - 15,099 DSCFH
‘Rated Capacity (coal charged) 11.8 tons - =~ 11.8 tons
Capacity During Test (coal charged) ~ 11.8 tons = 11.8 tons
Concentration - 0.047 gr/DSCF ~ 0.067 gr/DSCF

‘Concentration (Less Soluble Su]fates) 0.040 ¢r/DSCF 0.059 gr/DSCF
Concentration (Less Soluble Back Haif) 0.032 gr/0SCF 0.052 gr/DSCF
Allowable Concentrat1on 0.04 gr/DSCF 0.04 gr/DSCF

tThg‘;a1cuTatjons are correct.énd.the resu]ts.appéar;tc-be valid.

LLS:tkn

.cc: Region I, Norristowns”
File 45-305-005
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Betz » Converse Murdoch Inc. [E’JCM]

Consulhng Engxneers Plcnners cznd Archrfecfs

August 29, 1979 IR

Keystone Coke Ccmpany
River Road
Conshohocsen, PA 19428

Attention: Mr. Stan Makuwsa1 R '
- Super1ntendent Eng1ne=r1ng & Ma1ntenance

SUDJECt‘ Source Em1ss1on Test1ng Progran o
S No. & Battery Stack 5
+ :Run 4A _
© e Final Report--
-BCM Project g, 00-4989-08

Gentlemen:

As: requestad in your conversat1on with Mr. Peter Charrington, I am -

enclosing the results of ‘the uncampleted Run-4A conducted on the Ng. -4 Batuery

Stack .of Keystcne Coke Ccmpany an July 24 1979,

In.sumnary.the_reSQLts are_qs;fo]lows:

R L Max. Allowable | Cite
Emission Rate .,,‘ Emission Rate o Sulfatas

Run No. era_ms/asc:F Lb./Hree . - Grains/DSCE - ... Grains/0SCF

3A 0.0257 5.3 _. 0.04 | P

Should there be any quest1ons concefning*thE‘information codtaﬁnéd herein,

please do not Hesitate to ca]1

Very truly yours,

farl ). @L

Patrick J. Ford
Scientist -

PJF/mm

encls. g

ce:  P.R. Cnarr1nguon i
R.A. Holstine

Ol weller S 5_109-28.

Eastemn Group

Cne Piymouth Meehng Maltr Plymouth '\Aaehng PA 19442 « Phone: 215 « §25-38C0 « TWX 510-:‘:00-80"4
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. 'The ‘calculations from the aborted test indicated compliance with. the .

‘ bad oven.. :_

KEYETQ NE ch... c::M:ANY ‘
' Hlv-r' Fh:uad "}_ ’ﬁ/h

::m:hcr:ken, l:la.. 19423

September 7, 1979

o M. Robert Schlosser AT
Montgomery: County: Supew:.sor ' -
 Pennsylvania Department of Emn.romnental Resources
1875 New- Hope Street. : S
1Nomstmm, _Permsylm:.a. 19401

,;Dea.r Mr, Schlosser- ST

Re Keystone Coke Corrruamr

R ;Erxclosed are’ two coples of stack test:mg results. perfomed 'b'y' the Betz-
o Converse-kﬁn-dcch Inc., a.t Keystone Col:e Company dunng the month of
_Jul)r, 1979.. R o ; ‘ ﬂ

on July 24, 1979, while smpling the N L_.4 stack, the ‘test vas ‘aborted
.. after 75 m:.m.rtes i time' due to; the: occurrence, of an ‘eléctrical stom

- Pemnsylvania regulat:mns,‘ however, 2 subsequent: test ‘performed on the

. 'following day ¢n the same-stack indicated a graim load:.ncr qf‘ 0577 wh:r.c:h‘
" exceeds the maximm allowable.of .04 grains per DSCF. ~of i "
“we are concerned over these: results, it-should be cens:.dered -_.-ithat the
coking. time during this test was longer: than usual. ' Such'circimstancs”
will tend to deplete ‘the ¢arbon from the walls of the ovens, which: carbon

- provides seal:.ng against. penetratlon of gases. from the ovén to-the com-

. bustion flues. ~In rem.ewmg these test results with' our company manage
‘ment, they are’ ‘of the opinion’ ‘that such was’ the case cn the, day of re=
‘::samplmg CJ’uly' ZS] a.nd tha.t thz.s excess ccmld ha.ve been cau.sed by one

‘Hence, we' respectfully request that, based upon the v:.s:.ble emlss:.on
- readings made by your department (nothing gredter than 5% opac:.ty) as |
well as the aborted $tack test, the Keystone Coke’ Compan}r stack. sampl:mcr
test made on July.24, 1979 be: a.ccepted and that we not be requlred to
retest th:Ls stack unt:x.l our annual test’ da.te in 1980

Ycur cons:Lderat:.on of t.hls request w:.ll be grea.tly' apprec:.ated

Smce'rely',

MBE:rl
Attachments '

5109d¢




PART ICULATE EMISSION EVALUATION ‘
FOR
KEYSTONE COKE COMPANY .
oF
CDNSHOHOCKEN PENNS YLVAN IA

JULY 24-26 1979
B-CbM'PROJECT'NO. -00-4989—08

Submitted by: WQ \%MM

Patrick Jd. Ford
Scientist

| - Approved by: Q'ELE(AW."Z%"—\

Peter R. Charrington, “P.E.
- Section Manager,
Air Quality

&,k ! ;W 1 M Jnil ,\\

Wwilliam P, May, Jri,lP.E.
Assistant Vice President
Concept Design and Qperations
Department '
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Betz . Converse - Murdoch - Inc.

ABSTRACT

A particulate emission testing -pr;ogram.iwas conducted a't,th'e KEYSTONE COKE

- COMPANY's No. 3 & 4 coke oven battery exhaust stacks during July 24-26, 1979.

The No. 3 battery stack had an emissi on .concentration of .03‘935:-gra1' ns/SCF0 or
98% of the;alTowable-éENmvaVANIA DEPARTMENT OF ENV IRONMENTAL RESOURCES
(PADER) regulations of .04 grains/SCFD -and the No-. 4 B'aft'ery stack had an
emission gcncen.i:rat'ion of .0577 grains/SCFO or 44% above the a]']owablg PADER

emission concentration.
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1.0 INTRODUCTION

The KEYSTONE. co&s COMPANY reta1ned BETZ. CONVERSE - MURDOCH INC (BCM) .
_conduct an, out]et part1cu1ate em1ss1on eva]uat1on of their’ No. 3. and No. 4;%;,1E5"
coke oven batter1es Tocated at the1r fac111ty in Conshohocken, Pmnnsylvan1a,‘ Q{,ﬂ o
The outlet va]ues obta1ned are here1n canpared to the. appropr1ate alTowabIe'ff.‘u

‘enfssion’ T1m1ts establ1shed by the PENNSYLVANIA DEPARTMENT OF'ENVIRONMENTHL B

RESOURCES.

2, D SCOPE AND OBJECTIVES

-In sunnary, sanpl1ng was conducted ta determ1ne the rolTow1ng paraneters.¢fv

| ;lif] Eas FTow -ACFM & SCFM .

'_Z;IETMo1sture - % by volume RN

| 3 Par’n cu'l ate concentrat1 on - G/DSCF & LBS/HR.
4, Gas Ta‘nperature _QF ) - - | |
- ccmbust1on Gas Ana]ys1s = % by vo]ume of 02, Oé;“COVand=N2+1:‘

3. 0 PROCEDURES |
3 1 F1e]d erk S
The f1e1d.tast1ng was cunductad on Ju]y 24-26 1979 on Battery suacks
'No 3 and 4 Both s;acks were of the natural draft des1gn._- - o
The' BCM samp11ng team conswsted of the f0110w1ng personneT
| \_yPatr1c¢,J..Eord ~ Scxentnsu o
Geoffrey A. Rogalsky - Technician . -
‘G, William:Bainton - Technician [V - -
_ ) Chr1s Bu111s - Techn1c1an _ o _
Mr. Stan Makowssw of KEYSTONE CD&E COMPANY was presant tc observe test1ng

procndures and 1nform the uest team of proc=ss cond1t1ons

!y‘?' pt y‘

. 510938_
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Betz . Converse - Murdoch - Inc.

The following methods of field sampling were employed in the test program:

1. Gas'flow, gas temperature and static pressure measuraments were made
as per Method Two of the Federal Register, Volume 42, No. 160 August
.18, 1977 and are outlined m -Appendix B paga Bl.

. 2. Particul ate sampling was conducted as per Method Five of the Federal .

. Register, Vaolume 42, No. 160, August 18 1977 and 1s outlined in -
_Append1x B, pages 8l through B3. _ ‘

3. A F1scher - type B No. 10-505 Orsat gas analyzer was' used ta :
‘ determine the molecular weight of the flue gas. The following
- parametars were measured 1n order to calculate molecular weight of.
the dry flue gas: vo]ume % carbon d1ox1de, ‘oxygen. and carbon _
monoxide. The vaolume % mtrogen was determined by differencs. The
- specific procadure is outhned in. Append1x 8, pages 83 to B4.-

3.2 Eumpment Cahbrat'lcm i R

In accordanca with accepted procedures established by the UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY (E.P.A.) and the Pennsylvania Department of
Environmental Resourbes é]]-g&s velecity measufing-equipment valume hetering
equxpnent tanperature measur1ng equ1pnent and F1ow rate metering equipment _
'nad been calibrated 1mmed1ate1y pr1or-tc the actual test date. Ca]ybrat1qn
data is 11sted‘1n Appendix D |

3.3 Analytical Methods

A1l samples generated during the sampling program were returned to
BeCoeM LABURATORIES;, lequth' Meeting, P_ennsyfvania for Qénaly's-i-s. Réfer' to
Appendix C, for a detailed descr'i-pt'ion of the methodoldgj utilized m tﬁe

analyses of the samples.
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Befz. Converse - Murdech s Inc.

£y

3.4 CalcuTat1ons
AlY calculat1ons were performed pr1mar11y through the use ofa computer.
Raw. data frdn the sanp11ng program was developed through the use of the

equat1ons presented in the Federa] Reg1ster Volume 42, No--lEO Augusc 18

1977 Tne reduced data appears on the conputer 1nput sheet wh1ch 15 presented
' on page C4 of Append1x C.i Pages CS through CB of the: same Append1x conta1n a

Tist. of the equat1ons enpioyed 1n the determnnat1on of the test results._~“

4, 0 SUMMARY UF RESULTS

A sunnary of pertwnent test resu]ts and aI]owab1e en1ss1ons for each test .

'as presented 1n Table I as folTows.

TABLE L e b
PARTILULATE EMISSION RESULTS .

T T Max. AlTowable T
. Em1ss1on Rate* ‘ Em1ss1ons** ~N Su]fates

Location | Grains/OSCF  LB/WR Grains/OSCF - Grains/0SCF.
Battery No. 3 f - .0393 7 '7‘ e 04 ;-;‘-ﬁ - .0085
Battery No. 4 0577 11-9;44:' B Y v

* Based on tota] part1cu1ate catch m1nus su]fates.

** Based on Pennsy1van1a DER Qegulat1on 123 l3 C
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£

Betz - Converse . MQrdoch .Inc.

5.0 DISCUSSION OF RESULTS
uring the period tested, the No. 3 coke oven battery stack was within

campliance (while the No. 4 coke oven battery stack was out of campliance)
with current applicable PENNSYLVANIA DER air pollutian regulations.
 Emissions from the Ne. 3 battery were .0393 grains/SCFD or 8.24 1b/hr

wiile the emissions from the No. 4 battery were .0577 grai ns/ SCED or-9.44

£

b/,

Isokinetic testing conditions were maintained within the prescribed 100 +

10% for both tests.
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FIELD SAMPLING PROGRAM

APPENDIX A
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Betz - Converse - Murdoch - Inc.
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1.0 TEST SITE LOCATION

Four (4) sampling ports spa-ced_ ninety degrees apart were located at
approximately the 100 foot level of each stack. A sampling pattern of three .
(3) points per test port was- ut1hzed in each case for a total of twe'ive (12).
sampling points. A 144 mnute test run at 12 pomts per run. (12 minutes per -
poi ni:.) was’ ceuducted at each of thertest-x ng Iocat1 ans ..-u:The 1ength of sampling .'
time was. due te ..he fact tha:t Pennsy1 vania DER requires. 50 DSCF. of sampled gas

for a valid test. Tl-ns requ'lrement was met in each case.

) SAMPLING PROCEDURES

2.1 Gas F'lcw and Gas Temnerature Measurements

The gas ﬂow rate and the gas tsnperature profﬂe were measv..red by
conauct1 ng a. s1mu1taneous velomty and temperature traverse. Gas ve]oc:':ty |
heads and stahc pressure were measured w1th a cahbrated "S" type P1tot uube
wh'zch was. cnnnected to an mchned manometer- A Chrome'l-/-\lume} thermocoup?e
atteched to a THERMO-ELECTRIC CDRPORATIG‘I potent1cmeter was used to measurs
the gas temperature at each of the traverse points. The gas f'low and gas
temperature measurements followed Method Two. of the Federa] register, Vo1 une
42, Number 1e0, August 18 1977 | |

2 2 | Partmu'lete Samhnq

AN samphng procedures and sanple equ1 pnent in c.’1e test -program. were. _
tnose outh ned 1n vtethod Five of the Federal Register, Vo]ume 42, Number 160

August 18, 1977
The size of the nozzle requ1red to ‘maintain isoki net1c senphng was

cal cuiated from the results of the initial vel ocity and temperature traverse

o

A-1
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Befz . Converse « MdeOCh:"l”C' -

s The sanp11ng tratn ut1]1zed a sta1n1ess steel (316) probeﬂhhichﬁwas‘

. ma1nta1ned above 250°F by an 1nterna] heat1ng elenent A nozzle of the .

_ -calcu]ated s1ze was attached at the end of the probe wh1ch was 1nserted 1nto
the. stack.‘ A ca11brated “S“ type Pltot tube and a Chrone]-A?umel thennocouplejg.

"3f wara- clamped to tha probe and were: used to mon1tor the velocaty head and the

RS tenperature—at the traverse po1nts dur1ng the sanpl1ng per1od., Sanpled gas at”:
; .the outlet passed through the nozzle and ‘the probe and then. through an g1ass
_ r1ber f11ter for. the remova] of the suspended part1cu1ates., Tne-MethodlS ”u_;
_f11ter~was housed 1n a heated chamber whose temperature was. ma1nta1ned above
o -250°F From the f11ter the gas passed to the 1mp1nger—tra1n. The flrst two
. 1mp1ngers each conta1ned 150 m] of de1on1zed water. The th1rd 1mp1nger |
conta1ned no. reagents and was the knockout 1mp1nger The fourth 1mp1nger :Lb;,
-contained approx1mate1y 200 grams OT coarse silica gel wh1ch co11ected any -
mo1sture and/or vapors wh1ch had not been captured in the preced1ng unp1ngers.u
The second 1mp1nger was a 500 m] Grennburg-5m1tn 1mp1nger, wthe the
LTYSf th1rd and fourth 1mp1ngers were 500 ml 1mp1ngers of the Greenourg—Sm1th
des1gn, mod1f1ed by rep]ac1ng the t1p w1th a 1/2“ 1D g]ass tube. | o
From the 1mp1nger tra1n the gas passed through an unb111cal cord to the |
control consoTe. a Modei 23473 RAC Stak Sanplr wh1ch conta1ned the fo]low1ng
P1ec=s of equ1pnent (11sted in. the order im wh1ch sained gas passed through :
then) a ma1n va]ve a b&hpass va1ve for FTow adJustnent, an a1r-t1ght vacuun
pump , and a ca11brat=d or1f1c= The or1f1ce was equ1pped w1th pressure taps
wnich were connected across an 1nc11ned manoneter used to 1nsure ‘that
1sok1net1c cond1t1ons were ma1nta1ned dur1ng the test A schemat1c dlagram 1s

:;r d=p1cted on page B-14 oT th1s Append1x..f

_'__.;A-.-Z' ﬁ o 510*942_
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Befz- .Co_n\)erse - Murdoch - Inc.

The entire sampling train was subjected to'aﬂTeak check. prior.to. and after
each. sample run. Prior'to_the_fun,_the nozzle wasoplugged and the pump vacuum
was her'at 15~in:-Hg'fOroooe oinute. After the:rUn‘waeiomnp1eted - the train
was aga1n 1eak checked at a yacuum greater—than the hxghest vacuum recorded |
dur1ng the sample run. After the train was leak checked the s;stem was’ purged_“ -
with ciean anb1ent air for f1fte-n minutes.. . 5y | o

| Upon the comp1 et‘xon of . a test the soﬂed g] ass ﬁber fﬂter was removed
from‘1t5'ho1der and-p]aced“1n=a Petr1 djsh_wh1;h‘was subsequently sea]ed; ‘The
probe and the ooiiTefwefelﬁashed internaITy‘wfthldisti11éd water; the
pebtiCUIate*oaﬁfeﬁ*reneinfﬁg in the'prooefwaorfemoﬁed wfth“ainyTon bruohf'
attached to a'ooiyethylené-1ine. Tﬁe brush'wes rinsed, and the washings wera
added to the. nozz]e and- probe wasnxngs. Theefront ha1fdof the glass fi]ter
holder was also r1nsed with d1st111ed water, and the washIngs obta1ned were -
added to those co11ected from the nozzle and the probe.‘ Fol]ow1ng the
d1st111ed water~wash a}l of the above ment1oned components were rinsed with
acetone in a 51m11ar manner. ATl wasnings were stored 1n sealed sample
bottles. The contentssof'the f1rst, second, and third impingers wers measured
volunetrdca]]y‘and theh_stored-in.a sealed sample bottle. The impinger
glassware was f%rst.rinoed with, deionized water and thegoacetooe and these
wasn1ngs were stored 1n sealed sanple bottles. fhe si1{ca geT'used in the
rourth 1mp1nger was removed and p1aced in a sea]ed polyethy1ene sanp1=
bottle. Samples of the-dejon1zed water and acetone reagents used in the tast

program were stored in separate sample bottles to be analyzed as blanks.

A-3
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2.3 Molecu]ar Wemht Determmatwns

:A-.F1scher‘-:t_ype.;g(b No 10—605 Orsat gas analyzer was used to. determwe the“]
molecul ar wel ght of . the 1-ue gas. The foﬂomng parameters were measured m
order to ca.'chate mo]ecu]ar we1 ght' vo'lume percent carbon d1 om de: (COZ)’

valume perce_nt\ oxygen 0 ), and volume percent carbon manoxi de (CO) 'the

._'_vo'(uxﬁe'-- percentage"of- mtrogen (N ) was determmed by chfference These

parameters. were measured us1ng the pr1 nc1 ple of gas. absorpt'x on m Spemnc

absortnng so]ut'l ons._ A 100 m1 ﬂue gas samp]e was dr'awn frem ’che stack

_through the gl ass. mamfold b_y the use of ' the Tevehng bott]e Foﬂcmng |

-

asmr-a,tmn of t-he samp]e.- 1.1nes‘.-_'-‘ The s_ystem was then cl osed by adausm ng the

stOpcock at the nﬂ et of ‘the mamfcﬂd. ‘ The sample was. bubtﬂed through three "

'(3) absortnng scﬂut1 éns whwh se]ect1 vel_y cuﬂected d1f-rerent gaseeus

ccmpunents or the ﬂ ue gas In the fol'lomng manner: caruon-‘dwm de was‘

E collected by a potassw'n hydrox1 de so]ut1 an | 1n the first abs‘oruer axygen was

'-cul]ected by a potassmn pyrogaﬂate solutwn in the second absorber and

carbon monomde was co'l]ected b_y a cupr1c ch]om de scﬂut1 cxn 1n the tmrd

absorber..

3.0 FIELD DATA
The gas ve]oc*tty head gas temperature 1'n1f'et ‘and 'o‘u't-1 ot dr_y gas meter f‘
temperatures el apsed t1me orifi ce pressure a.nd the sample gas vqune were

reccrded dur'l ng the test1 ng program. _ The f1e1d data sheets for the Scnple

runs ruﬂow-‘
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VELOCITY DETERMINAT:ONS -

| c:heﬁt K MM Cé[ﬁ—i_. ' SamplgvPo#._Locaticn:'
. Location: /32#2*01 Sracla /\/a 4 |
" “Date: 7/24 EC/’ | |

Stack Pressure: ___ "'0 64"/‘/0
Basometric p-essur; |

. Pitot Factor: _ (& * 5— / 52/7)
Engineer: pj?':_ 6W6 LAR

P:.tot/Temperature Rnad:.ngs

Point | Distance Port;_ﬁ._l ' .Port__@_ Port C :‘;écrtﬁ . Port
No. .| (Inches) : e —
. AP | T (AP T |AP T |aP T |aP T
_ S./ .ol 390 |.or |355 les | FKo |01 375 _
Z 1 77-7 [0l 13D .o |32 [0t e | 07 [310]
S 39,6 Lol 1390 |0 360 |.a |355 |01 |905]
TOTAL | - 9.4 T |
e [ 1010137085 [ 510945
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Be1z Converse Murdoch Inc [

77 Client: .

"Laocation:

VELOCITY DETERMINA TIONS .

f(eusi"‘-( Coéf 5 7«3’2 FB Sa.mple Port Locanon
(éuGLaLocéem : |

" Pitot Factors.

?/ ) ?/ 79

- in H D ]
éé 0B
Ba.rometric"Pre"ssur_e dav . ‘- ‘

.‘_5 L

=SOM) :

Eingineer: _ PJF 644€ Gw&
' P:.tot/‘l"amne.rature. Réad:.ngs

Point | Distance" -Port A Portfy U portl ?ortQ__ .. Port
- No. | (Inches) ~ ” : — —T T T
' . lae- | T Jap | T foP | T |aP T |aP | T

/ S5 10051390 | .0/ [385].00 |>10 |.225| %05}

2 /g3 |01 %60 |9 [ftof.ols (410 1.0/ (%00

3 372.0  |Nitdigys | .01 [105] 0I5 | Fto 0I5 1415
TOTAL NN
L AVG- 0.012-1402 92
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Beiz . Converse : Mu‘rdoehf._;-lnc‘.' -

1.0 ANALYTICAL *mémoos

AT part1cu1ate sanp1es generated in the sanp11ng progran were returned LQ
BCH LABORATORIES INC of P]ymouth Meet1ng, Pennsy]van1a for analys1s...Th
erol1ow1ng d1scuss1on descr1bes the anaTyt1ca1 methods enp]oyed.

1.1 Part1cu1ate Samoles

ALY glass floer T11ters used 1n the part1cu]ate sanp]xng progran had been
tare-we1 ghed £ollowi ng a twent_/-t'our hour dry1 ng period at lOS C and
desi ccat'l on priar to the1r use in ‘the ﬁeld. U-pon their ,return.to the .
1aboratory, the_y were dﬂed for twenty-four (24) haurs, desi"ccat“ed and' '
. rewai ghed. The wei ght dwference was the amount of samp]e coﬂected on the :
filter. ‘-;_';;_:__. L | -
Nozzle probn and f11ter holder daéttfled water and acetone wash1ngs wered
" evaporated to dr_yness m a tared beaker. The amount of resadue remammg was -
then multi phed by the bT ann t'actor to atta1n the net part'l cu]ate matter |
'coﬂected at these 1ocat1 ons 1n the sanphng tram-
Imp'rnger catches and d1 st1Hed water wasm ngs were f'l rst’ Fﬂtered through
-a tared O 22 micron .11ter and any we1ght gain was reported as 1nsoluo1e
.part1cu1ates. The r1]trate was then evaporated to dryness in a tared beaxer,
the. amount of.re51due rena1n1ng be1ng used to calculate the water soTuole
.part'l c:ﬂate catc_h._‘ A’ tor._bl-d'irnetr.tc_\ su].]__j ate analysis was -per_t_ormed an th‘Ts |
res1due B A o . |
| The bacnna]f acetone wash1ngs-we*e evaporated to dryness 1n as tared
'beaker. Tne we1gnt d1fference oe1ng the: acetone salubie partwculate catcn.‘
D1st111ed water and acetone blanas were evaporat d to. orjness-1n tared
fr‘: : __oeakers.. Any res1dde wn1ch rena1ned was a contam1nant in. the reagert and Was d

'consmereo as a bTank wexght m subsequent calcuhtmns

Bl '-f _ C  einasa

7?510954'



_'- | Befz . Converse » Murdoch - IncC.
~ ImBLE C-1 . |
PARTICULATE LABORATORY RESULTS*
- p+C Wash pC SN
Run No. . Filter _ (Water _Nash)_ ‘ (Acetone Hash) Total
3A 771 38.08 6.48 121.66
43 123.3 50.01 4.48 177.79
R TABLE C-2 |
PARTICULATE LABORATORY RESULTS*
BACK HALF PARTVICULATE CATCH (ma)
Water “Water Soluble .
Run No. Insaluble {(Minus Su]fate_s) Acetone'wash + Sulfates
3A 1.4 33.88 3.26 26.66
48 2.1 24.49 6.23 28.14
= g-2
510955




- Betfz. Co'n_verse"‘-‘Mu_rdoc':h'__--'-th;f::.]f

2.0 COMPUTER INPUT. DATA SHEET

The reduced data calculated fro'n the part1 culate samphng data sheets and

ana]yt'xca] 1ahorator_y rsults were ccmm ned on the foﬂomng ccmputer mput

sheat._ Th1s sheﬂt 1s mstrumenta] in: ut111z1 ng “the computer for the .

cal cul amon and presantat'x on for the releven.. samphng pmgram parametars. ‘

510958
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3.0 EQUATIONS FOR THE CALCULATIONS OF TEST RESULTS

The foiloW1ng ser1es of equat1ons was programned into the ccmpu;er to |
fac1l1tate the ca1cu1at10ns 1ead1ng to the results of the test progrnm.,gThe;'i\
'_equat1ons were preschbed 1n Methods 2 3 and 5 of the Federa1 Reg1s;er,ﬁu -
Yolume. 46 Number 160 August 18 1977, appropr1ate]y anended, and were used
to calcu]a.ta the results cf part1culate test1ng and the‘fTov, temperature, and

stat1c pressure test1ng.
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o

EQUATIONS FOR PARTICULATE, MOISTURE, AND FLOW CALCULATIONS .- -

(BASED ON- STANDARD CONDITIONS OF 68°F AND 29.92"Hg) . -

Lo Ve(sta) © 0.0471 v, - -
. . Bar + -07355 AH
2. Vn(sea) T 17-84 Vm T a0
: Va(std)
. B =
3 . wo Vm(std) T Vw(s-i_:d)__
oMy = 0.44(3C0;) + 0.28(3C0) + 0.32(80,) + 0.28(3W,)
5.. Mg o= Mg (L= Byl + 18 By,
(305) -°0.5(3C0) S
6. Ea = U.Z84(sNy - (305) ¥ 0.5(3¢q) -00
: . T ¥ 480
; ‘= R/ ] - R——
7. Vg = . (8549 (60) (C) VAR Yoyt Y
. gy |
- Qg = TTIzg .
| | s,
3. Qg(seay = Qs(t = Byo) 1764—'35_"'_4-6-6_ .
0. ¢'y = 0.0154 g———
T Vnstad)
. - . _- . W
1l.¢'. - = 0.0154 . T
T w | Vm(std) T Vw(std)
o Co1z2.ery -
12, ¢t .= e — §
1 c 3CO,
' (T + 460) (29.92)
3. ¢ = W, (528) ()
14. E = 0.00857 Q) '
| (Th (o2
15. 2, = TmEa(a |
6. 1 _ (60)(1;667)(TS.+ 469)(0'00257”Vw5 + thstd)/l7i54)

(8) (Vo) (Pg) (i)
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(std}

U

B

o Area of nozzle, ft

‘ Orlf;ce pressure d_op, ln H O

'.lsoklnetlc ratlo, percent L ~L”

2 ,

) Area of stack

Molsture conten . of gas stream, dimedSionlessf}¢e

“;PltOt correctlon factor, dlmenSLonless _
-:Partlculate oonoentratlon (stack condltlons), gr/ft
fPartlculate concentratlon et 12% coz (dry), gr/dscf
¥Pertlculate*oongeutratlon (dry), gr/dscf

o Part:.cu_ate coﬁoen'tret'i.on-‘- (wet), qz/ -'.s‘of;__

JDlameter,of nozzle, 11.-‘

Partlculete emlsslon rate, lb/hr

Excess a1r, percent N

2

'Dry molecular welght of stacx gas, lb/lb—mole f.

MoleCular we*gh of stack gas, lb/lb—mole

-Barometrlc pressure, ln. Hg‘

"'Stack pressure (absolute), in. Hg

= Average of square roots of pltot pressure dl erantiel,
,‘:‘ ln. HZO ' B ) o [ PR

n}]Stack gas flow,.acfm _

= rfStack gas flow, scfm 15

o

ffﬂAverage dry gas meter temperarure, QFﬁ{w

- Q
iAverage soack temoeratule, F

-QlDry,sample volume (meter,conditions),lft3

-'“‘Dry sample volume (standard conditions), £&3 .

B-7 S
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v ‘=  Stack velocity, ft/min

&ﬂa _
ey
i

&’ Volume of liguid collected in impingers and silica -
we : ‘ - _ _
: gel, ml . _
VW(std)_ Volume gf llgu;§ ggl}ected, £x
Wé; =  Total weight of particulates collgéted; mg

@ = Duration of test, min.

510961
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4.0 TEST RESULTS

“The comp] ete’ resul ts of the csmputer anal ysis and dat afréddfcti on. of the




MOISTURE L
;;MoLEcuLAaswELG

GR&IMSLSTDWCqu

GRAINS/ST0 . CU..-

GRAINS/CU, ™Y
T-POUNDS/HOUR.

OXY"‘EN ,
NITROGEN
TEXCESS AIR
- "TSOKINETIC
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-

1.0 PITOT CALIBRATION

. The pitot tubes wars calibrated by measuring the velocity
head in a duct with both an ngw type.pitot.andﬁa standard pitot .-

with a knbwn coefficient. This was done at. several different

-.véLQCities. The pitot tube coefficient can. be calculated as

followszs

Cottest) = Cp(std)

Where:’
cp(test) = Pitot tube caefficient of "s“ type pltﬂt‘
cp(ét&) =-Pitéﬁ tubéfcbefficient af standard pitat
APrast é_Velocity heaﬁ}ﬁeésﬁred.bf "5"‘type-pltot
APsea T VeIGCity:head'ﬁeésured by standard pltot:

Coefflclents were determ;ned for each leg of the "S“ type

pitot. No CP may devzate more tban ®0. 01 from the average CP

and the diff erence betwesn the average Cp for each lec must be

s0.01.

2.0 - DRY GAS METER AND ORIFICE METER

The dry gas meter and o*zfzc were callbrated using a wet

test meter.‘ Gases were moved through the dry gas meter at or’flcn

'prESSur= daizf ernntlals (AE's) of 0.5, 1.0, and 2. O *nches o#

water. With hhe information obtained, jr the ratid of qccuracy

of wet ;ast meter to dry test meter: and‘AH@,:the-orifice*pressuze

510965
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" Where: .

: e <1own voltage seurce as an nput‘to .he potentlonete

4.0 PROBEVCALIBRATiCN}_ )

W
r‘r

leferenelal thet glves 0 75 Chm of air at 68°F andvéQ 92 anhes
of mercury, were calculaeed f The glhas a tolerance of 1. 00 *0 O1f‘
and-the‘AH has a tolerance of 1 84 *0 26 ~-Q. 24.] rhevaandJ@Ha-“

are deeerm;ned as fellews. ;”ﬁ_iﬁ3*‘=‘~d Coh D e

| v, Pb (t: + 460‘)-“. .

abe T 07353 (AH)}(" EEE

L (Tw+460)e2
0.0317 Amy | W T p
Fp (g 74800 v,

]

AH@ 

_;AH;‘=__Orlf1ce nressure dl:ferentlal in.qu“ﬁ_”'

e
N

i%;Barometrlc pressure, in Hg Q

Tty %e:Average‘eemperature o; dry gas meter,w‘F

i
I

' Average temnerature of wet test meter;‘DF

8 #Q:Duraelcn of test, mln._“

=" Dry gas meter volume .?tBE

o
]

v, = Wet test meter volume, ft3l~

3.0 POTENTIOMETER !-c:Af,iB RATION. -

;he Thermo - Electron potﬂnelometers were c.E-.:L.Llf::ra.te'-1 by us;ng

mhe erobes were cellb a edsEv'ueesuvlng the outlet temparatures

I

Mo

. varlous varlable erana e_me“}settings while passing 2ir -through

approximataly‘0.7:;cunl'fféet Der minute.
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- PITOT CALIDRATION . |
Pitot No ;,_;-' pate_7// 7 sngiﬁééx )i/ '
A SIDE , 3 SIDE ; :
Range laun yo.| A std |- Ae % - | ae % Heid Sl
Lo ol ied) L sy 0 | ounrlg2il o |
vl 2 eglewi g | o Jiews Laxx| o |
| 3 lg27 | o4l 812 0 ‘-u'.‘-? e+l
we o Lair L] L]
e L3 | gaolond L2 .73 |Leo3 N
2 |2 |y (.22 |.805 |nat |.3057 | doo |.coi
3 13 1205 |.810 | asr |30~ | .800 |oeg |
Ave- | Lan LSl Loy
ot 42 | gy | .8l0].6ex| &5 |.,804 | coj
302 g9 Lajof.oor v 1,882 lanu
I R . 12 o MPATINE - K- ST X B DXl W o B -
e e T . 503 ool
! 1 s¢ | 82 ].804) c0n] e<sl.92 | o0/
4 2 5¥$ | .S .801 | oot | 95 | .79 | o
P lows | .95 |pot 0ot o | 4| ©
AVG. o "qQ_?.Q- ~G4 L0005
L lsoc | p2s7] mea | oot | £257 ] 80 ] 001
sz lgr lrael.80C  oer by 2e] g0 | an s
3 | aarlsesla0x ] o1l 2287 aer |.ogt
AVG. o ..303” T -8013 S ﬁ
L Nsuf | £ .33 oa /e ST ] 83 any
sl 2 el s | el aan 42 Taus | Aaa
> g | 760 | 245).00% 1440 |.gac | any
ava. T ] sy 1. 237 ~
_’- L z20 1,40 1.8 t".’,_ LSO ).oi"‘ e an 5
Tl 2 Nzse |rar | gsrlon3ler |92 500
B o dree s 1833 AIS Ll Qll .01
AVG. ' R R R ,3';! 'dc—)
A . .
¢, = 0. °9'\ A':sd DEV. = ¢, -~ T cIF. = Ep"(‘;)‘_ e
QEV. s Q.07

DIF.
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NOZZLE DIAMETER CALIBRATIOV SHEET

PRE TEST ;

Set No._ -

?f\f§nate7ﬂf/79 -

Ih#éecto:“

S
v .

Nominal :1”‘"

Size.

Mlcrometer Raadlngs S

1

3 ;2, v

.w3;‘u‘

Avecl e i :

| comments

l0.125

”*f;/35*~';}£?7iJ:

’ ﬁgga;;;fl"

0.1875

|, 200"

| zor

lo.250

zaz.f

j;Zé("

“‘.az4fﬁ**

0.3125

:';312.;

. IQIL _\:

‘0.375

1m |

0.500

R KT I

535’ .08

Set No.

".ﬁ'Date:*Y/HjZ$ﬁ Ip$pectcr-ffﬁﬁiﬁ, C

- POST-TEST

Nominal |

Size ..

T

Mlcrometer Reaalnqs u
2 Lo :

Ave[

0.125

_ comments

0.1875

0.2%0

0.375

10.500

508

;gug[;
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(<)

congentration of pdltlLLliJEL matter in the eftluent gas, ar any  time.
(1) 0.04 gruins per dey standard cubic foot
lss témn 150.000 dry standard cubig fect per_minute.

Excerpted from PENNSYLVANIA DER ReguTat'l om 123. 13

No person shall cause. suttur or pertuil the emission into the outdeor .zcmospherc
of particulate matter from any prucr:sa not listed in Table I-in such a manner: that the

exceeds:
when the effluent gas. volume is

(2) The mte dctcmmmd by the tonnula

A = 60008, where:

e\

(3) 0.02

= Allowable emissions in grains per dry standdrd cubic foat. and
- E = Elfluent gas volume in dry :.t:md.xrd subn. feet per minute,

~when E is cqual to or greater than 150, 000 but fess than 300-000

erains, per dry st.md:xrd cubic foot, when the eftfluent gns volume is

greater than ;OO 000 dry st.mdard cubic fest per minute.

.73.:0.0 9°.~!°~&'-.4wza.—-'

A

16.

Carbon bluck

CoNevatadary

Allowabk emissions under. this subm...non are gmphxcnlly indicated in szurc

3 appendud to :ius C h.:ptcr

" Procass .

miz.
Chargoal mtu.
Crushers or ﬂnnders or screens
Paint. mfg.
hosphore acid - mfg.
Detergent drying
Alfulfa dehydmtion
Geain clevators:

Loading or unicading
Grain screening and clesning
Geain drying
Mot smoking
Ammonium nitrate mfy.:

, Granulator -
F\.rru.:iloy production furnace
Primary iron and/or steel mn‘cmg

Iron production

Sintering:  windbox

Stee! production

Scurling

. Primary lead production:
Koasting

- Sintering:  windbox

Lead reduction
Pﬂuury zine production:

- Rouasting

Smt\.rm" wimtibox

Zine reduction
aluminum produgtion:
Sweating
Melting and cetuning
amdd bronze production:
Melttax and netining

Biase

 TABLE 1

Process F:xc:or. F

500 Ibs./ton of product

" 200 lbs./ton of product

20 lbs./ton of fesd

0.05 Ibs./ton of pigment handled
6 lbs./ton of phospherous burned
30 Ibs/ton of product

30 Ibs./ton of produc:

90 Ibs./ton of griin
3Q0 Ibs./ton of grain
200 tbs./ton of product.
0.01 Ibs./ton of meat

0.1 lbs./ton of product
Q0.3 Ibs./ton of product

100 ibs./ton of product
20 lbs./ton of dry solids t'e-'d
4 [bs./ton of product
20 Ibs./ton of product

0.004 Ibs./ton of ore fesd

0.2 1bs./ton of sinrer

0.5 Ibs./ton of product .

3 Ibs./ton of ore fucd
ibs./ton of product
10 Ibs. /ton of prndut.r

50 Ibs./ton of alumiaum. product
10 Ibs./ton of aluminum foed

20 Ihs/ton of produc:
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