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ABSTRACT

Particulate testing conducted at the KEYSTONE COKE COMPANY on their No. 3
and No. 4 coke oven battery exhaust stacks indicates compliance with curfénf'J
PENNSYLVANTA DEPARTMENT OF’ENVIRONMENTAL.RESOURCES‘reéujatipns}during-thg} :
period tested. _ _ | ”  | _1. _

The Na. S‘battery stﬁﬁk had an emission: concentration of:.OZOB.grains/SC?D
or 52% of thé.achwabié emission-coﬁcentratfon of .04~grains/SCFD; -The No. 4.
battery stack had an emission concentration of .0362 grains/SCFD or.91% of the

a1Towable emission concentration.
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1.0 INTRODUCTION.

The KEYSTONE COKE COMPANY reta%héd BETZ- CONVERSE-MURDOCH, me. . (BcM) to
onduct an outTet part1cu1ate em1ss1on eva1uat1on of the1r No. 3.and Na. 4
coke gven batter1es Tocated at the1r faC111ty in Conshohocken Pennsylvania.
The out]et vaTues obta1ned are here1n compared to the appropr1ate allowable
emission 11m1ts estab11shed by tha PENNSYLVANIA DEPARTMENT" QF ENVIRONMENTAL

RESOURCES

'2.0'sc0PE”ANn‘OBJEcTiVES'”“

The scope of th1s prOJect is def1ned in B-C-M Proposal - No. 211 78- 11 a -
copy of wh1ch appears in Append1x A of th1s report In sunmary, samp11ng was
‘conducted tn determ1ne the fo]1ow1ng parameters*-‘ B

1. Gas Flow - ACFM & SCEM

2. Mo1sture - % by vqume _N-_

3. _1Part1cu1ate concentrat1on - G/DSCF‘& LBS/HR.

4. Gas TEmperature -fQF_"

5. Combust1on Gas Ana1y51s - % by volume of 055 COZ, €0 and Ny -

3LO‘PROCEDURESJ
3.1 Field Work . _:;_:f: | | | ' o -
The f{e1d testing*wés EdnducfedNon duiy:s.and 6, 1978 on Battery stacké M
No. 3 and 4 resbe&tEQéTy‘ Both stacks were of the natural draft design.
The BCN samp11ng team cons1sted of the - fo110w1ng personne1
'lf'Mark D. Mue11er - Scientist
_Patr1ck J.. Ford - Scientist
_ ‘pGeofFrey A Roga]sxy - Technician
(- M. Ear1 Hall of KEYSTONE COKc COMPANY was present to observe test1ng

" procedures and 1nf0rm the test team of process conditions.
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N The'fo1low1ng methods of field samp]ing were emp]oyed in the test program:

1. Gas flow, gas temperature and stat1c Ppressure measurements were made-.

' as per Method Two of the Federal Register, Volume 42, No. 160 August
‘18 1977 and are outlined in Appendix 8, page 8l. -

2.  Particulate samp11ng was conducted as per Method Five of the Federa]
. Register, Volume 42, No. 160, Auqust 18, 1977 ‘and is out11ned in
Append1x B, pages Bl through 83. :

3. A Fischer -type 8 No. 10-605 Orsat gas ana]yzer was used to - _

-+ -determine the molecular WE1ght,of the flue gas. The fu110w1ng
parameters were measured in order to calculate molecular weight of
the dry flue gas: volume % carbon dioxide, oxygen and carbon
monoxide. The volume % nitrogen was determined by difference.’ The
speC1f1c procedure is out11ned in Append1x 8, pages B3 to. B4,

3.2 Equ1pment Ca11brat1on

In accordance with accepted procedures esfab]ished by the UNITED_STATES
ENVIRONMENTAL PROTECTION AGENCY (E.P.A.), ai1'gas velocity measuring
equipment, volume meter1ng equ1pment temperature measuring equipment, and.
flow rate metering equ1pment had been ca11brated within 60 days of the actual
test date. Ca11brat1on data is 11sted in Append1x D.,_

3.3 Analytical Methods

All samples generated during the sampling prqgram were returned to
B-C-M LABORATORIES Plymouth Meeting, Pennsylvania for‘ana]ysis Refer to
Appendix C, for a deta11ed description of the methodo]ogy ut111zed in the

\analyses of the. samp1es
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3.4 ‘Calcu1atiohs"f{u'i |

A11 ca]cuTat1ons were performed pr1mar11y through the use df a computer

~ Raw data from the samp11ng program was deve1oped through the use of the
‘equat1dns presented 1n the Federa1 Reg1ster Valume 42, No 160 August 18
1977, The reduced data appears on the computer 1nput sheet wh1ch is presented
" on page C4 of Append1x C. Pages CS through CB of the same Append1x conta1n a

Tist otlthe equat1ons emp1dyed 1n the determ1nat1on of the test resu]ts.

4.0 SUMMARY OF RESULTS

A summarj of pert1nent test resu]ts and a110wab1e em1ss1ons for each test

is- presented in. Tab1e I as fo]Tows.

o TABLE T

'gﬁ”*PanICUtATa.EmrsSIdeREsuLTs

Em1ss1on Rate*'lt._ . Maximum Allowable Emission**

Location GP&?“S/DSCF “LB/HR - Grafns/DSCF
Battery No._3{ - 0206 ‘f ;p 3.9 | ‘_.[:(;d4‘M o

Battery Not”4‘7? [: _,0352.[ ::--?“ 71101” o o loa
* Based on tpta] part1cu1ate catch

ke Based on Pennsy1van1a DER Regu]at1on 123 13 C
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5.0 DISCUSSION OF RESULTS

_During the period tested, both the No. 3 and the No. 4 coke oven battery -
stacks were within compliance with current applicable PENNSYLVANIA DER air
poliution regqulations.

Emissions from the No. 3 battery were .0206 grains/SCFD or 3.94 1b/hr
while the emissions from the No. 4 battery were .0362 grains/SCFD or 7.10
]b/hr; In a CQﬁparison with the. .04 grains/SCFD aTTowéd‘by-PAbER-regulations,'
the No. 3 énd,No- 4 batteries were 52% and 91% of the allowable limit,
raspectively. |

Isokinetic testing conditions were maintained within the prescribed 100 +

10% for both tests.
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' BsC-M PROPOSAL

. APPENDIX A
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PROPQSAL
' T0

KEYSTONE COKE COMPANY
RIVER ROAD
CONSHOHOCKEN, PA . 19428

FOR

SOURCE SAMPLING EVALUATION =
FOR THE = .
NO. 3 and NO. 4 COKE QVEN BATTERY STACKS

BCM PROPOSAL M0. 211-78-11
MAY 23, 1973

PREPARED BY:

_ MARK D. MUELLER
SCIENTIST, AIR QUALITY SECTION

WILLIAM P. MAY, P E.
ASSISTANT VICE PRESIDENT
CONCEPT DESIGN AND OPERATIONS DEPARTMENT

BETZ.CONVERSE -MURDOCH » INC.
‘ ONE PLYMOUTH MEETING MALL ‘
PLYMOUTH MEETING, PENNSYLVANIA 19482

—

A 510885




Betz. Cchvérseo Murdoch ‘l_ri‘c":.‘- o
| TABLE OF CONTENTS
I. PROJECT SCOPE
11 PROJECT MANAGEMENT
. CLIENT RESPONSIBILITY =

510888




———— i ettt e - em e T . L

. getz -Converse Murdoch <ne.

I. PROJECT SCOPE .

- 010887




O - O S

Beu#Converse-MUrdoch}lne;j" I S
 KEYSTONE COKE COMPANY .~ . 1. o MAY-23, 1978

© PROJECT. SCOPE.

GENERAL

The Keystone Coke Co. Iocated in. Conshohocken, PA is currently’ under a comp11-
ance schedule from the Pennsylvania Department of Environmental Resources.
Coke oven battery stacks Mo. 3 and No. 4 must be tested pursuant to the re-
quirements of Chapter 139 of the Pennsy]van1a DER Rules and Regulations to
detarmine compliance with Sections©123.13(c¢) and 123.41. Resu]ts must: be
submitted to. the State on. each battery stack by July 9, 1978.

For ease of d1scuss1on and mutual understand1ng of the BCM serv1ces to be pro-
vided, ‘the suggested scope is subdivided into the steps as noted be1ow._ It is
proposed that BCM prov1de the fo]]ow1ng sarvices. _ S

A. 'ProJect P1ann1ng

To accomp11sh the foTTow1ng, the BCM Manager of the A1r Qua11ty Sect1on
will ‘contact and d1scuss the proJeft with ‘Xeystone- personne1 prior: to ‘
samp11ng TR _ ‘
1. Estab]1sh 11nes of commun1cat1ons

'2.' D1scuss the proJect scope and ob3ect1ves to assure Keystone ﬁ
- and BCM are in agreement o

3. To insure ‘the sampling reqUTreﬁents‘oave-or'w111'be comp1etedf -

by the scheduled testwng date (Refer to Sect1on on Client’
Respon51b111ty)

Bt Field Testing Program

BCM intands to- prov1de two. men for two days to perform—the samp11ng w1th
the necessary equ1pment.“ f?T o - -

1. Efficiency: Test1ng=- Three,_Z-hour part1culate runs will be ‘
performed 1n accordancs with current Pennsylvania DER and EPA
‘testing requirements on each of two coke oven: battary stacks
Each test- w111 result in the Fo]]ow1ng min imum- data:,

. Gas F1ow - ACFM & SCFM

. Moisture - % by volume '

' Part1cu1ate concentration'- G/SCF & Lbs/Hr
.. - Bas Temperature - °F
. : : Combustion Gas AnaTys1s -% by valume of Og, CDZ, CO
| ' . and Ng R

o0 o
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KEYSTONE COKE COMPANY -2- . MAv.23, 1978

Data Reduct1on and Report Preparat1on

BCM personnel will review and evaluats all tasting data, and 1ncorporate

‘,_a11 pertinent operating data as supplied by the Keystone Coke.. Five
~capies. of . the report will include, but not be. 11m1ted to, the. fo]law1ng
data:

1. A description of the work undertaken
2. A discussion of the sampling and amalytical techniques employed

3. A tabulationm of all field and laboratory data .
4. A1l calibration sheets for each jtam utilized in the program

5. A1l operatianal data for each system.

- 6. A comparison to pertinent Pennsylvania OER regulatmns

COMPENSATION

It is proposed that the abave out11ned serv1c=s be’ pe*formed an the basis
of Betz.Converse-Murdoch's schedule of charges plus direst expenses for

~ personnel. QOnly those costs incurred will be charged, and. they will not
- exceed the Estimated Praobable Cost without Keystone Coke's. approval. We

expect the Est1mated Probable Cost will fu]ly covér the services here1n

_descr1bed

- ESTIMATED PROBABLE COST . . .

INVOICES

Invo1ces w111 be subm1tted for work completed on 2 monthly bas1s with

- terms net th1rty (30) days with past-due balancss subject to 1nterest at
- the rate of one (1%) percent per month, effective forty-five (45) days

after date of 1nv01ce. This reprﬂsents .an annual intarest charge of

- twelve (12%) percent.

. HORK SCHEDULE

Work on th1s prOJect can be started w1th1n 14 ca]endar days -of your auth-
~orization to proceed and can be completed within 30 ca]endar days after

the completion of the fiald work.

DELAYS

Delays caused by unforeseen occurrences such as unfavorable weather con-
ditions, partial or complete plant shutdowns, strikes, floods or fires
which extand the effort required will constitute a Change-of-Scope. Upon
notification to you, additional effort resulting from such delays will be
billed on the basis of our current schedule of charges plus direct
expensas.
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KEYSTONE: COKE' COMPANY B L S '*]f”ffﬁﬁﬁﬁﬁégfﬁis?é~ff

H. VALIDITY

It s understuod that th1s proposa] is. vaT1d for 60 days.‘ Subsequent ta .

~ that date, BCM reserves the right to review the basis of payment to. allow

- for chang1ng ¢osts -and adJust start1ng and comp1et1ng dates to conform tc“‘
workload, if need be._ ‘ - ‘

1. INSURANCE

BCM w111 ma1nta1n 1nsurance cnverage in the F011QW1ng amuunts and upon
reqUESt of the c11ent w1]1 prnv1de a.Cert1f1cate of Insurance SO 1nd1-
. cating: o _

- Type of Po]1cy j? ﬁ_‘ - f‘; o L1m1ts of L1ab111ty

{a) Standard Horkmen ] depéhSa-x L _,Statutary
S tion & Emplcyer £} L1ab111ty R

3 (b)f'GeneraT LJab111ty o w._;-“ f‘ui  B | R
ERE Bod11y InJury A 5500 UOO Each Occurrenca e
* Seees -0 $500,000 Aggregate -

Pfopértyioamageq- fffiwf f‘ qL_1i -SSOO 000 Each Occurrenc=f‘
S Dhooee 7 $500,000 Aggregate ' %

(c) Automob11e'L1aﬁf11ty - S
Combined Single Limit = ' HSSOO,OOO_EachﬂOccurrenCe;J
(BodTIy Ingury & Property Damage) - B

J. ”SAFETY |

' BCN personne] aIways endeavor ta cunduct f1e1d act1v1t1es in such & man- -
ner as. to protect themselves and: others from accidents and injury. -When
special safety equipment is reaquired, the client should 5o spec1fy " Nor- -
mally, BCM personnel will use their ‘own safety equ1pment (hard hats,_
-goggies) unTess mstructed to do o‘ther".»nse - _
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 1l.  PROJECT MANAGEMENT

A-7
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KEYSTONE COKE CDMPANY o e wAY 23,1978

PROJECT MANAGEMENT

- BCM w111 a551gn key personnel whc are fu]Ty qualified and exper1enced w1th ‘
similar studies. Biographical informaticn is enclosed for- each, and the fo]- L
lowing br1ef1y descr1bes the1r dut1es re]at1ve to this study. ‘ S

. Project Manager i_yhf

Mr. Peter R. Charr1ngtun P. E., Sect1on Manager, Air Qua11ty, w111 be respons--‘
ible for all activities: relat1ng to field test1ng jn the Air'Quality Sectiom. :
Mr. Charrington has. had extens1ve exper1ence infield test1ng and w111 be pr1- _
mary plant contact. . _ ‘

Fiald ProJect Eng1neer -

Mr. Doug Mug1ler has broad axperienca -in’ industrial plant surveys from. both a '
source and ambient viewpoint. Mr. MueITer w111 be in chargs- of the sur«ey
t2am- and ccord1nate a11 f1e1d act1v1t1es.

An assistant prcaect eng1ne=r and techn1C1an w111 be a551gned as needed 1n the ‘
survey. _ T . » .
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KEYSTONE com-: COMPANY L ‘-5'._‘ o MAY231978

o m'sm_--.aesmnsww

In order to insure that the proposed proaect is, compTeted successfuﬂy,
shall be the- respans1b1hty af Keystnne to prov1de the foﬂow-lng-

1.

2.

3.

A plant 11a1son for the’ BC*! ﬁeld team for the' duratwn of

the pmgram.z

Provide safe access to- aﬂ samphng Jocations and e]ectﬂc

‘power- (110.V, 20 amp serwce) ‘to. within 50' of each samphng"
lacat‘i on.. - ) _

_Prov1de operatmg data fcr aH saurcas tasted..

A0
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 FIELD SAMPLING PROGRAM

 APPENDIX B
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1.0 TEST SITE LOCATION

FOur (4) samp11ng ports spaced n1nety degrees apart were 1ocated at
approx1mate?y the 1OO fodt 1eve1 df each stack A samp11ng pattern of three
(3) points. per test port was ut111zed 1n each case for a tota] of twe]ve (12)
samp11ng:po1nts. A three hour test run at 12 p01nts per . run (15 m1nutes per |
point) was ccnducted at each of the test1ng 1ocat1ons. ‘The 1ength of‘samp11ngf
t1me was due to the fact that Pennsylvan1a OER requ1res SO DSCF of sampTed gas ‘.’

for a va11d test. Th1s requ1rement was met 1n each case.

2.0 SAMPLING PROCEDURES

2. l Gas FTow and Gas lemperature Measurements

The gas f10w rate and the gas temperature prof11e wers: measured by -
'conduct1ng a s1mu1taneous ve10c1ty and temperature traverse.( Gas veTQC1ty
‘heads and stat1c pressure were measured w1th a ca11brated g type P1tot tubei :
wh1ch-was cennected-to an-xnc11ned manometer *A Chromel- A1ume1 thermocoup]e
attached toa THERMO-ELECTRIC CORPORATION putent1ometer Was used to measure
the gas temperature at each of the traverse p01nts. The gas f\ow and gas
temperature measurements fol]owed Method Two of the Federa] reg1ster,5V01ume
‘42 Number 160, August 18 1977.:

2.2 Part1cu1ate Samp11ng _iid

| A11 samp11ng procedures and samp]e equ1pment in the test pregram were
: those out11ned in Aethod Five of the Federa1 Reg1ster VoTume 42, NUmber 160 '
August 18 1977 ) ‘ | ' |
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. The size of the noZz]e‘required'ta-maintain‘isokinetic samp1ing*was' 
“calculated from the results of the‘initial'Ve1ocityaadd‘temperature;trayersea -
The sampling train utilized a glass-lined stainless steel (316) probe which
was. maintained above 250°F'by-an-internaT'heating e]emgnt;-'A nozzle of the
calculated size was atta;hed at the eﬁd.of-the;probe which Was~inse:ted‘into
the stack. A calibrated "s typei_Pifot‘tﬁb.e and a Chromel-Alumel thermocouple
‘“wéré tTa$bed to the probe and were uséd tc'monitor.thé velocity head and the
temperature at the traverse points during-the;SampTingaperibd; SampTed gas at
fhe outlet passed through the.ncZzie~and thé-ﬁrobe andthen through a: glass.
fiber filter for the removal of the.suspehded'particufates.\-ThE'Method'S
\Ff1tén,was=h§used in a-heated chamber whase temperature was maintained above
- 250°F. From the filter the gas passéd to the impingef'traihwv The first two |
impingérs each contained 150 ml of deionized water. The third impinger - |
~‘contained no reagents-and was the knockout impinger. The. fourth impinger
,Contained-apprqximate1y 200 grams of cuarse-si]{ca-geTgwhich coliected any
 moisture*and7or vapokswwhich had'not_been‘captured.in[the preceeding impingers.
i ﬁTﬁé"secohd impingeﬁ was a 50 m?'&reenbufg¥smith iﬁﬁingeﬁ,~wh11eythe-first;
‘third and fourth impingers wers 500 m1 1mpingers‘of:thé:GrEEnburg-Smith
deéign;'modifiEd by replacing tﬁeitiﬁ-with'a 172" 1D g}ass tube. -
| From the jmpinger‘train'the gas passed through antﬁmbTTical'cord to the .-
controi'consple, a Model 2343 RAC Sték-Samnir‘which cﬁﬁtained the following
‘pieces of equipment (Tisted in the order in;which samhled:gas~passed through
them)ij'a‘main”v§1veg a by-pass.va]vé;for f]owwadjustmént,“an air-tight vacuum
pump, and a calibrated orifica. - The orifice Was‘equipped‘with\pressure taps
which were'ténnected ACross an incTinedlmanqmeter'used:fo-insurevthat:
isokinetic conditions were maintained during the test. A Schematic'diagram is
‘depicted on page B1ll of this Appendix.
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The ent1re samp11ng tra1n was sub;ected to ‘@ leak check pr1or to and afterf
each sampTe run Pr1or to the run, the nozz]e was pTugged and the pump vacuumr‘
was. her at 15 1n Hg for one m1nute.. After the run was- compTeted the tra1n }
was adain Teak checked at Q- vacuum greater than the h1ghest vacuum recorded
dur1ng the: sampTe.run.; In a11 cases the Teakage rate was m1n1ma1.

Upon the compTet1on of & test the so1Ted g]ass f1ber fiTter was removed
from 1ts honer and pTaced 1n a Petr1 d1sh wh1ch was. suhsequentTy seaTed._ The‘
probe and the nozzle were washed 1nterna11y w1th acetones: the part1cu1ate
matter rema1n1ng 1n the probe was removed w1th a nylon brush attached to a.
poTyethyTene ane._ The brush was: r1nsed and ‘the wash1ngs were added Lo the
nozzTe.and probe wash1ngs.n The front~ha%f-of-the glass . f11ter honer was also
r1nsed w1th acetone, and the washlngs obta1ned were- added. to those coTTected
from the‘nozzTe‘and\the probe. ATT wash1ngs were stored 1n seaTed samp]e
bottles. The contents of the f1rst, second and third 1mp1ngers were measured
voTumetr1caTTy and then stored 1n a sea]ed sampTe bottTe- The 1mp1nger
-gTassware was r1nsed with de1on1ozed water and thesa wash1ngs were- added to
_ the~1mp1nger-samp1es. The s111ca gel used in the fourth 1mp1nger was . removed
‘ anddeaced tn-a‘sealed~p01yethy1ene sample bottle SampTes-of the‘de1onnzed
water and acetone reagents used 1n the test program Were' stored in separate
sampTe bott]es to be anaTyzed as bTanks |

2.3 MoTecuTar wexght Determinat1ons

A F1scher-type (b) No. 10- 505 Drsat gas anaTyzer was used to determ1ne the

‘.._moTecuTar we1ght of the flue gas.‘ The fo]10w1ng parameters were measured 1n

order: to | caTcuTate moTecuTar we1ght.f voTume percent carbon d1ox1de (CO

'voTume percent oxygen (02), and vo]ume percent carbon monox1de (CD) thewu
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ve1ume‘perc ntage of n1trogen (Nz) was determ1ned by d1fference. These "
paraneters were measured u51ng the pr1nc1ple of gas absorpt1on in spec1f1c
absorb1ng so]ut1ons._ ‘A 100 m1 flue gas sample was drawn from the stack.
through the g]ass man1fo1d by the use of the 1eve11ng bottle follow1ng
asp1rat1on of the samp]e Tines. The system wads then closed by adgust1ng fhe
"stopcocs at ‘the inlet of the man1fo]d._ The sample was bubb]ed through three
(3) absorb1ng so1ut1ons wh1ch selectively coTTected d1fferent gaseous
components of the flue gas in the following manner: carbon d1ex1de_was
collected by a potassium hydroxide-eoiuﬁiOn ih‘the Firstvabsofber; exygen.wes
;ca11ected by a potass1um pyrogallate selut1on in the second absorber and
__carbon monox1de was’ cuTTected by a cupr1c ch10r1de solut1on 1n the th1rd

_absorber

3.0 FIELD DATA o - -
The gas VeTOC1uy head, gas temperature, 1n1et and out]et dry gas. meter S

_temperatures, e]apsed t1me, orifica pressure, and ‘the sample ‘gas vo1ume were -

recorded dur1ng the test1ng program. The f1e1d qate sheets for the‘semp1e

runsrfoJJow:”u
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VELOCI‘I'Y DETERMINATIONS

Cliént' ‘ s @p,n'en.'f 5‘3 Sa.mple. Port Loca.tmn. 3_3

! TR ‘ i lec o
. : B - v "' l "
Locatr.on' S : ‘“ ‘.”'4"-3 ¥
‘Date: __ 7{5-{ 78 R
e,
Stack Pressure o .5' L A(_G g
Ba.rometn:c._ Pr‘e-s‘sd;"é:;_f'j. . ‘
Pitot Factor: ::'éij-é ...[‘ Ca aé? Do )
mgwee: DM T e
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Betz-Converse-Murdoch-Inc.

1.0 ANALYTICAL‘METanS"

| AH part1cu1ate samp]es generated -in the samphng program were returned to_
BCM LABORATORIES; INC. of P1ymouth Meeting, PennsyTvan1a For ana1ys1s. “The }-
‘fo1low1ng d1scussion descr1bes the ana]yt1ca1 methods emp1oyed.. |

1. 1 Particulate- Samp1es

A1l glass f1ber f11ters used in the part1cu1ate samp11ng program had been ?
.tare-we1ghed fo'Homng a twenty-four hour drymg period at 105°C and o
desiceation prior to the1r_use in the‘faeld. Uporr their return to the
laboratory, they nere dried for-twentv;tour (24) hours, des1ccated and
reweighed. The we1ght d1fference was the amount of samp]e co11ected on the g
f11ter. R T . | B ) |

NozzTe, probe. and f11ter ho]der acetone wash1ngs were. evaporated to
dryness in a. tared beaker.‘ The: amount of res1due rema1n1ng Was" then '
mu1t1p11ed -by the b1ank factor to atta1n the net part1cu1ate matter coT1ected K
at these 1ocat1ons 1n the. samp11ng tra1n.__ : | S b

| " Aliquots of the 1mp1nger so1ut1ons were evaporated to- dryness at. 105°C
in tared beakers. The re51due wh1ch rema1ned was the 1mp1nger catch and 1t
was. muTt1p11ed by the a11quot factor to determ1ne the total part1cu1ate catch

A blank d1st111ed water so]ut1on was evaporated to dryness at 105°C 1n a ft B
“tared beaker “An acetone b]ank was evaporated to dryness 1n a tared beaker |
: Any residue wh1ch rema1ned in e1ther case was a contam1nant 1n the reagents
and was con51dered as a b]ank we1ght in subsequent ca]cu1at1ons Laboratory

Vresulta of the part1cu1ate samp11ng program are 11sted in TabTe €l on: page C2 B

1510908




Betz-Converse «Murdach «Inc.

TABLE C-1

* LABORATORY: RESULTS

Particulate Catch‘(mg) |  Total Moisture

Run - No. . Location.  "Filter P+ - Impinger  Total Gain. (m1)
1 # 3 Battery  31.5 13.3 39.3 84.1 = 55.8
1 # 4 Battery 52.9  17.2 = 65.5 135.6 107.2

C-2
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2.0 COMPUTER INPUT DATA SHEET

The reduced data ca]culated from the part1cu1ate samphng data sheets and . :

ana]y'mcal 1aboratory r-esults were combmed on the foﬂowmg computer mput

‘ sheet Th1s sheet 15 1nstrumenta1 1n ut1'l121ng the computer for the

: -calculatwn and presentat‘wn for the re'levent samphng program parameters

Te-3
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Betz-Converse-Murdoch Inc. i

3.0 EQUATIDNS FOR THE CALCULATIUNS OF TEST RESULTS

The foﬂovnng ser1es of equatwns was programned into the computer tp
facﬂ1tate the ca'icuTatmns 1ead1ng to the resuTts of the test pmgram. “The
equations were prescr'ibed 1n Methpds 2 3 and 5 of the Federa1 Reg1ster,‘ o
Volume 46, Number 160, August 18 1977 appmpriate‘[ Y amended and were used

to caTcu]ate the results of‘ particulate test'mg and the f‘!ow, temperature, and

stat'ic pressure testmg

s

510912




EQUATIONS FOR PARTICULATE, MOISTURE, 'AND FLOW CALCULATIONS &
(BASED ON ‘STANDARD CONDITIONS OF 68°F AND 29.92"Hg)

Lo Vy(seay = - 9-0471 v

Ppgp * -07355 AH.

. 2'*'vm(s;d)‘f 1775?'Vm_f*‘5ﬁ T 15
3 VW(std)
- B = . -
WO o Vm(sta) ¥ Yw(sea)
4. Mg = 0.44(3C0,) + o. 28(%CO) + Q. 32(%0 ) + 0. 28(%N2)
5. Mg = Mg (1 = B,g) + 18 B, |
| (%oz) ~ 0.5(%C0)
6. EA = — 00
0.264(3N,) - (305) + 0.5(%CO)
7. v, = (35.49)(50)(¢P)W/AP"
8 . TRy _
- Qg Tad ‘
- ) ].Ps
9. Qs(std) = Qg (1 = Byg) 17.64 W
i ) . ] _‘ ’ N Wt
10. c'g = 0.0154 g———
: ' m(std)
o , W,
11, ¢! =  0.0154 § —
" . Tm(std) T Tw(std)
| 12 ¢y | |
12. ¢’ =
c ‘ -%-COZ
‘ (Tg + 460) (29.92)
13. ¢’y = W TTEIm By
- - '
14. E 0.00857 QS(Std) c'y
L - (TD )2
3. Ay T T W
15. I L (60) (1. 66.7') (T + 450). (O 00267 V we + m(stg)/]j 64)

(8) (V) (P,) (&)

c-6
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N

LEGEND
A, =
Ag =
Bwo . =
Cﬁ_ =
c', =
C'e .=
C'sg =
wa =
D, =

£ -

EA . =
A =
]; =
Md_f =
M =
Pbar‘ =

Py o=

VET -

Qg =
Qs(std)
Tm =
Ts =
v =
m

v

'Dremeter*of;nozrie,ﬁin:

Areeiof nozzle, ft2

\ Area of steck,_

‘ Molsture content of ges stream, dlmenSLonless f”'

Pltot correctlon fector, dlmen51onless

'Partlculate concentratlon (steck condltlons); §r7ft3~”

Partlculate concentrerxon at 12%: coz (dry), gr/dscf

Partlculate concenrrerion (dry), gr/dscf

'Partlculate couCentraﬁion (wet), gr/scf

Pertieulste em;sszon rate, lb/hr

Excessiair, percent

Orlfice pressure drop, in. HZO

‘Isoklnetlc ratlo, percent _
‘Dry molecular welght of stack gas, Ib/lﬁ—mole f"

'Molecular-werght.of stack gas, lb/lb-mole

Berometrlc pressure, Ln. Hg

Stack pressure (ebsolute), ln. Hg

fAverage of square roots of' pltot pressure dlfferentlal,
in. HZO - Lo )

-h}Stack qas flow, acfm

s‘r'Stack gas flow, scrm

'Average dry gas meter . temperarure,_é?ﬁij
| Average stack tempereture,lpF

| Dry sample volume (meter condlclons),_ft3

(std)=_p=Dry semple volume (s“andard‘condlcrons), ft pf'

blj_

f516914




Stack veiocity,’ft/min

(.s
mq
i

= Volume of ligquid collected in melngers and s;llca
‘gel, ml

2 3
Vw(std). .‘Vclume of l;quld‘collected, ft

We = rotal.weight of particulates collected, mg
e ~ = Duration of test, min.
c-8
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4.0 TEST RESULTS

The complete resu1ts of the computer ana1ys1s and data reduct1on cf the

1nput data generated frnm the samp11ng program 15 prESented on page Chlo.

C-9 l
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. CALIBRATION:DATA

APPENDIX O




1.0 PITOT CALIBRATION

. The pitot tubes. were calibrcted by‘measﬁricg theivelccity-
head in a duct with both an "S" type,pitct.and;ﬁﬁstandardfpitot
w1th a known coefficient. This was &oﬁé‘at several differént
velocxtxes. The pitot tube ccefflclent can be calculated as

follows:

“o(test) = Cp(sta)

Whers:

Co(test) " Pitot tube coefficient of "S" type pltot
cp(std) = Pitot tube coefficient of standard pztct

P = Velocity head measured by "S" type pltot -
APtest _ - R
APstd = Velacity head measured by standard pltct

Coefficients wers determined for. each leg of the "S" type

pitot. No C, may deviate more than_*o;ol frcmathe average,CPJ

anéd =he difference beﬁween the avaerage C

B for each leg must be

s0.01.

2.0 DRY GAS METER AND QRIFICE METER

The dry qac‘ﬁeter.and orific werc calibrated usicg alWet:
test meter. Gases were moved throuch the dry-gas meter at oriﬁice_
pressure differentials (AH's) of 0.5, 1. 0, and 2.0 inches cf | |
water. With- the information cbtalned 1r the ratlc of accuracy

of wet teSt meter to dry test meter; and”Aﬁ@, the orifice’ pressure
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(»- _ dlfferentral that glves 0. 75 cfm of air at §8°F and 29 92 lnches
of mercury, were calculated.: The a’has a tolerance of l 00 +O‘LOJ. L
a.nd the AH hes a tolerance of l 84u +O 26 -0. 24._ The 7 and’ AI—I@

are determlned as follows.;gf“

V. Pb (td +~460)

7.

ebe +‘o7353 H)l(t T 460) B

(T _+ 460) 9 2

AHg = 0 0317 uhﬂ

‘?b.(t +7480) Ve

Where:

AR = Orlflce pressure dlrferentlel, ln HZO f‘

P, = ‘Barcmetrlc pressure,‘ln By i

itd] =yJAverage temperature or dry gas meter, Op

'tw_'effAverage temperature of wet test meter,‘Q?f'

8 =LfDurat1on oE test, mln.e!'

_V&_'e“Dry ges meter volume, ft3

VQ_‘é ‘Wet test meter volume, lt3
3.0 POTENTIOMEEERicALiBRATION;

The Thermo - Electron potentlometers were callbrated by usrng N
:a known voltage source as. ‘an lnput to the potentlometer.
4.0 PROBE cat:sgAT:cmxf
' ' R "jl‘\

~ ‘The: probes were callbrated by measurlng the outlet temperetures
at’ varlous varlaole trensformer settlngs whlle pass;ng air. through
at epproxlmately O 75 cublc feet oer mlnute.
PN - 510920
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PYROMETER - CALIBIATION SHEET -

Provineter \. u - Date_1R |3[*!3&' Insyectar_B‘-M .

‘ Lnd—ica‘ted: AR Actua]..
Temperq turs Temperature o :
(From pyrometer) . (From s;andard). : Dif_f-g{:ence
100 | . 108 R
200 207 o +7
300 304 - T S
400 403 - _+3
50U .SQ: 3 11\5-3—-_.' ‘
Quu £02 + 2.
700 | 02, +2
300 804 4
Uy Jo4 _+4
1ouy 1903 +3_
Lliy [La2 .2
1200 : 1202 +2
1390 A3al _+ !._-
Lioc do4 .4 L
Lou0 _lsn g ' S
1600 _16ag e
L70y A es” x5
1800 _lgo4 _~4
LRATVY 1903 _1_3___
2000 2008 5.
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Set Na.

NOZZLE DIAMETER CALIBRATION SHEET

- T@ate

 '}(-1¢59§¢t0r DM

Nominal

Size

1

_Micrometer Readings | -
[ 2 | 3 ] ave.

3

Comﬁents_ 7Q:J

0.125"

/22

];ﬁ?f

20

22l |

0.1875

186

_1/84;

“ 1186

185 |

| 0.250

| ;Q25n§‘

:;QE§3 

258

L2577_'

0.3125.

208 |

| 307
373

308

.308

0.500

315

;;3755

374

EERRULE LOOSE

506 | .

o5

LS04 | .

0-6
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Excerpted from PENNSYLVANIA DER Regulat1on 123 13

(c) “Noperson. sh.xll ..ause smtur or punul the umxss:on into the: outdoor atmosphere

ol particulute matter fiom! any. proc.cs; not listed in

concentration of partxcumte matter in - the

effluent gas, at any time.

Table | in such a. nanner that the

L1)._0.04 amins per dry standard cubic foot. when the et‘ﬂuent cas volume is o
less than IJO 000 dryv:standard cubic fect Der. minufe. . T
' ~(2) The rul:c dctemunud ‘Dy the formula: -
= 6000E L whcrc
A = Allowable cmxss:ons in ,,rams per. dry stdnd,.lrd cublc r'oot and
E = I:N'Iuent

gas. volume in dry staud.xrd subic feet per minute,

when E is| t.qu.xl {3 or cpeater than lSO 000 but lcss than- 300, 000

(3') 0.01. grains. per dry stnndard cubu. toot when the efﬂuem gas- volume is
greater than- 300, 000 dry standard cubic’ feet per. mmute . ‘

Allowablu cmbsxons unde.r ‘this sub:.cctlon are graphically" mdlcated in Fxgure

3 appendod to this. C'h.lptar

TABLE .

Proce'ss ‘

Carbon blnck mﬂ,
Churcoal mfg. .
.Crushiers. or:- gnnders or screens :
Paint mfg, - :
PhOaphonc aeid mfg.
Detergent drying
Alfalfa dehydration
C'mm c!uvutorS' .
“Loading or, unloadmg
Grain screening: and clcanmg
Graia drying”
Mceat sinoking :
Ammonium nitrate mfg.:
. Grunulytor .
}-crrualloy producuon f'umace
. Primary iron and/or steel makmg:'
“ Irone producnon
Sintenng:.  windbox
Steel - production
Scurltng ‘
. Pnnmrv fead productlon
l\\)dxtlll" ‘ :
Sintering: | windbox
- Lead rcducnon
an.uy zing - produulou
Roasting
Smurm-v '
Zine rLLlLL\.tIOH : o
.‘Sunmlu“' aluminum productzuu
’wfunng o '
'3 Melting and rcf'mn-'
bln amd. bronze, prmlucnon
\1;.!11 u_:".md rc!mmg

o wﬂowﬁwwf

o —
- ~—
N

1

S g

lé6.

“windbox

18.

3 ‘tbs./ton of ore feed | o

‘500 Ibs./ton of product
400 Ibs./ton of product
# 20 lbs./ton of feed . - ‘
.0.05 lbs./ton of pigment’ handled‘
"6 Ibs./ton of phosphorous bumed

Process F actor F

30.1bs./ton of product

.‘_- 30 Ibs. [ton of product

90 lbs /ton of gruin. i

1 300 Ibs./ton of arain’
. 200 Ibs./ton of producr
‘ OOI Ibs /ton of meat '

| 0.1 lbs /ton of product
© 0.3 lbs /ton of product

’lOO lbs/ton of product
20 Ibs./ton of dry- solids. feed
40 Ibs./ton of product;

- 20 lba [ton of produc:

- 0004 1bs. /ton of ore t'ecd

0.2 16s./ton of sinter-

0.5 Ibs./ton of product_: '

2 Ibs./ton of product

; IO Ibs. /ton of product

50 lbs/ton of aluminum proc.uct e

10 Ibs. /ton of aluminum . ﬂ.c

”"0 {hs! Jton of product'l-j‘ L
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