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Coopreneranimliih of Pesinplvania
Bovlrormmemtal Rassurons
January 19, L3482

Sulbijocts  Source Test Review

T Lot P lle
ClenoCery Corporation
Bradiove Township , Clearileld Courvty

-
T John 5. Bk ‘J'«.-l.»-l -
Ae Cnallty Progeam Speclallst
Divislon of Technlcal Services and Misnltoring
Barean of Al Quality Sontrol

Throughs  Chied, Source Vesting and Monitering Secthon \[“'r]

Glan-Gary Corgoratlon operates 4 sawdust drying operation at thulr hrick musaadactueing
mant in Bigler, Pennsylvania., The dried sawdust is used 1o fre twg belek kilog Yocater s
the taclity, Emissions from the opecstian are contralled by o BakesBullen cychone
ealloctar and g reoently ingtalled B leher Kantermon yrlone, which operate io series.

O, Octoler 25, 19835, particulate cornpllance ety vwas rodhactesd By
CitbertfCammanveeal th In the exhaust duct downstrearn of the cyclanes. The volumetrls
Flow rakes stated fn the fnal test report were crlowlated vulng an incorrect duct area,
Coomplinnee staxus of the gaurce w 1l not be affected, hovever, as the ollovalle stundaed Ly
Tnaeed ugeom concemiratlon ol [rarteunlate matter,

[ have culeulated the volumetric flow cate and ovresponding mass emisalon rute wsing the
netual duet area, as shown In Flgure 1 of the test report. The coprected results are
reflectet Tn the table below. Al cther aspecis of the sampling prograrmn pppeae to hove Ry
conducted I accordance with the applicakle test methads, The Tests ave goceptable Lo the
Dhspme Srovet.

The fallewing data was extracied from the test raparts

Tt B I irober 1 i 3
Yedumetrle Flowente dectm]® TP L1k 17539
Mass Bwission Rate (Uahe)* 441 N 232
Particulate Concentreifon (gr/dsct) ] DAE22 0.40188 Q0221
Allawable Concentration (grfdset) 0.04 G Dy Chihh

sralcainted uslog coreect duct aven (L7 sy, )

Bordg o d Fpt.
Ret” it (S&Han 4—)
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SUAIECT:  GlensGery ; ‘@ " ,
Hmndunﬂlfpwwﬂﬂp, Clearfield County ( j&ﬁﬁ (' 33{}

1T 308 HUGF ......... 4
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|
FROM: flichard L, Maxwell, mah”“‘

Chief, Engineering Services
Buraay of Air Quality Condrol
Witligmspart Reglonal Office

O October 28, 1989 1 observed the performance of ane particutate stack tesl
an tha anmunny'- sawdust drying system. The test was the second of three
that ware to be nelfnrmnd by Gilhert Commonwealth undee the supervision af
Spotts, Stevens & McCoy.,  Stan Goglick and Dave Gallup of Glen-Gery wers
alsg present during Tha testing,

T arvived Just prior Lo the conglusion of the First Lest, Inmndia||1v
following the test, the f1lter was weighed and & vough emission value
caloulated {factorinq in a reasaonable estimate for nozzle/probe washings
und Back malfl. The resuitant value appearad o be approximately

L030 gratns/dey standard cubic foot ab a fiow approcimakely 25 perceat in
exrnss of the 24,000 CFM design flow.

The company readjusted the first cytlong outlel damper to achieve o flow of
approcimately 24,000 CFM pripe to the second test. The damper position was
as depicled in the abtachad sketch, The fan was operating at approximately
150 amps at this satting.

The second test Filter was also weighed and a rough emission value
calenlated,  The resultant emlssion was approximately D3 grabns/dey
standard cubic Fook. 1 Jleft Che site prior to the third tést which the
company planned to run gy 24,000 CFM.

The sampling port Tocation was in a horizontal section of ductwory located
on the sile tap prior to the fan., The ports were located approximately
28-3 di ametors vpstream of the fan and -6 diameters downstream of an 90°
albow.  Sampling was occurrving at 12 points/port, I did net observe any of
the leak checks,

on several occasians during the testing, | confirmed Yhat sawdust was badng
fived in the deyer. The furnace was cycling between appronimately 1425°F
ard 1B85°F.  The first cyclone gas ouElet temperatura was 125°F,

Bath of the FiYters were brown in appearsnce despite the fact that nothing
could be seen escaping the Fan exhaust.

The material collected in the second cyclonme is a Flour-Tike brown powder,

The first and second cpolone and al) dectwork up to the 50C0nd cy|1unp
eehaust 15 insulated,

RLM/ BT
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T 13 e 1900, Reading, P 1960314331 Tolephone 245:775.2600, Lanle Gilasoe Telex 55421

RNecembey F, 1986

Glen-CGlary Corporition
F.O. o 1542
Rending, FA 18803

Attention: B, Stan Gogliek

Ret  Submtittal of Seocee Spopling Report for
Meastrement of Partioulate Bmiagions
Glen~Gery Briak
Bigler Plant
Hawr Dugt Dryer
QSO Ino., Report B-10 -0526-001-1

Raentlermers

Wa are pnlvwmd to subroll six copies of our Report B-x0-0863 0 EII’IL 1, datad

Devember 9, LY84, This repart containg results of sourcs szmpling Cor prrticalate
emisyions and determination of Thie gag characteristios for the sow dust drver located at
your Bigler Soellily, o conduceted on Oototer 583, 1988,

The someee sampling peogerem defined by this report iscorporates standoed sampling
progedueas, The resulis of the sempliong program are representative of flue gos
ernissions at the outlet af the dust collector under refarenced normal operating
cotditions,

[nfarmation contained in this report and the aecompanyving Appencliws ineludes fleld
datn, laboratory annlyses, sud o computer printout of all resuits developed by the
testing progran, We hove attempted to [regent this lnformation in a form that is
readity digeernible and suitable far your continued usa.

S {HIbersSCommaonwenlth, [ne., 9 pleased 1o heve hean of gervies ta Gien-Gery Brick and
trusts that this repart will meel your complete acceptance,

Veryt Lruly youes,

(Jﬂh.,. ﬁ “\ ]Jr-r' Pl g,

Tavid llofnvimn
Testing Sugervise
Tasting Hervices Group

DHzenns

Gipen Wit Fleacliog. P GO BIRS (S5 P76 (500« SIS Lancmito” dean.o, Fansing, B 18002- M0, Q05 7032620
Aoty Bt Fopd, St 510, EnceodTo, TH M, (G5 GE0-4i0




ROBRENORD

The powres snpling 1}1-|:||;;rn,nl ns defined by this report wis confined to messorement of
partieulate emissions snd partinent flue gaa eheareeteristles at the sew dust deyer dueing
raferenced aperating condlkions, '

GithortdCcmrnonwenkth
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Tklen
Summoeey of Test Hesulls

Firupes

Lowsthon of Sample Ports ond Troverde Pointa, Saw Duogt Deyer

ClilbeeAacanonwonkth




..... R M MA B OF TR RS

A ooy of 1ert pagnlts from the sonned s e ;m-m{;:mn.m iy poesented tn Table 1. As
aueh, the results are considered repregentative of emlsmion eharneterlyticn brom the saw
- dunt deyer dnving referonced operating conditions. The resulla show the partleuiate
eotlaslong ame below the it of 0.04 gre'dset,

i lbeetConcuronsrsnlth




- TABLE 1

: -!Ei'(.'lli![ RMLANLY OF TILT RIEFULTE
GLEN-GERY BRICE

_ BIGLER FACTIEY
LS, ING, REPORT B-10-0828-0001-1
LA ATICN, - SJ’;W RUST DNRYER EXHAUST
""" BTN HECh ) G-t {3 =il Chefindd
DATE Lre/as 10/28/88 /28768
TTMH 1426 i T 1430
_ CFRAATING D ATACE o .'
Feed Rate b 30 30 30
0
..... A ah T T4 R 5!"""'*"
[MECTM. Tpleiagl], WL THAGGY
ACTM B6,4£99 41,11 a3,1%8
Tomperziure, “F _ B - 121 ©o1%l
Maodatwre, W ) 5.l (3.9 5.0
PARTICULATE BMIESII0NS
e DSCR L5 h HE 2.0159 0.0%21,
o Ty , 8.52 B3 644
(L) Mos. 1 & 2 Kiln operating, Kiln min () Calgaey Greey - L00% Buff <oy
(b} Eustic Myerh - 50% Clay, 50% shale
v (e} KNW -~ 100% shale.
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Intrednetion

The dnte pregentad in this repert represents the resaits of source seampling exbagat
emigslong gt the outlet loeation of the saw dust deyer during referenced operativg
conditlons.

Specitle requirements of this seurce semplicg program include the following

m.  Ildentifieation of fnal particniate emissions feom the suw dust deyer,

b Aversge fue gas cemperature, moistore, and votzme of flow &t the samplling
loq ntion. .

¢, Dramt annlyeis of flue pas conditlons a1 the polot of sapting
d. Recard of partluent operating conditions during period of the tes ran.
The sempting projgram wag completed on Cotober 28, THEB by the Giilkert feld tea

epanr, with the nesistanee of personnel asghgned by Glen-Giery, Spotty, Stevens,
MeCoy and witnessed by the BADEIL. - ’

The sahnost wases from the saw duss rotary deyer ase sent to a mechanical collector
fallowed by the sompling loestion, then through the fan and exhaosted out of the
slack.

Bempling Progeamn Procadures

To satisfr the objeetives estatlished for this projuaat, the sumpling program was set-up
on g begda of wsing one test train positioned alb the E docgtlon aad eompleting three
tegt rurg ot the locntion. A test run consisted of a particulate test using XPA.

Meathed §.

The Loestion and nurnber of sampliog ports sod teevarse pointy aee detailed in
Figure 1.

Gpersting Condition

In the exeeation of this sampling program, an attempt was made 1o nehieve near
nermal lond for the plant. The amount of product generated wos recorded by the
aperator. Thia record is Ineluded in the summary cable (see Toble 1),

Beaults

Tagt datn developed by aaeh bast ] A3

o laboratory
Ly y alél sasmpllog peogean, see reproduced o the
Appendices neluded with this report. [nformation on basie gas cherae tecist les
developed by each test min is contained in the printout of the computer program
ineludled a8 Appendix 7.

A swmmary of pertinent test results and essential lefarmation to evaluate test results
developed for each test run is ineluded with this report aa Table 1.

Gilbert.Communnwealth

(-1
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4.2

f.3

Giek

Gl

Smenplleg Conghltiors

&l Plald samplilng worl was tompleted oul of doors anpd subject to prevalling weather
covrditbongg havrayvar, there were oo intareiptions In the operation of Individual tent
reaivs dwe to egulpment or weather problems,

During 1he sompletion of this test progenm, the plant was muintoined nenr the noemal
Toad eondition,

Exhawat Flue Gas Volume and Composition

Tt clate Tor monmaerement af exheaust Ylue gos valume and reloted veloeitles

developed by traversing of the stack show that the measured gpg volumes botweaen
tasts were eonglstent with expected values, RPor puaeposes of This report, indleated
penigsiong e based oo thege gl fen vy e, :

Unlt Dperating Conditions

Thin anmpling progeam wod undertaken as o oo pllonee toat program for the saw dut
dryor representative losd operatiog condltions, In the exacution of this progracm, all
appllentle operation conditions were refereneed,

Operating conditions were monitared throughout the dueation of the seenpling program
by Glen-Giery parsoomndl.

1% ra Isndoma
B el ekt
The meported particulate emisslons as aum marized in Tebles 1 are expreased s o,

aoneentratlon (Eraing/ 8GR and emlaston eate dhahowr) o menmeed. The portloolnt e
¢mfuniang for all three euns are within any appllenble [mitation.

4 et G pum anweslch
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FELCION ML APETRBICES

KABLE OF CONTERTS
Projeet Partioigants
Temting and Analytical Procedures
2.0 Htendard BPA Test Wethods
2.2 Aetual Sampling Procedures/Pavtleulnte
2.3 Anslytieal Methods/Fartioulate
Crperating Datn
Ansiytical Reaults for Particolotes L'('.!lqez:slrl-l_JE: b [T EY
Haw Field Dato
Calibention Data
toampruter Printout
(Flue Gns Chorsetoristbes, Isokinetle Colevlations, and Test Besults Cow et letslot
Ernisslons)

Hample Colevlotions

Gilboet/Cony nuavenlth




APPENDIN 1
PROJECT CARTICIRANTS
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APPENTHI [
MEQIBCT PARTICIZANTES

T Soliowlng wembers of Glbert/Commenwaealth's nall purticipated In the plonning mod
exeentlon ol this project and preparation of this repart.

Field Bnmpling Crews

13 Bhagpe Boglneaelng Teelnician
Jdevey FLL Eogineering Techinieian
Fabpratory Partieiiants

Carl I, Wummer : Chernigt

omgdae. CFINa il Ladsaratory Tachnieian

A Pleld tents vere completed with U agalstonee of techniesl personmel feam Clen-Gery,
Spotts, Stevens & MeCoy and witnessed by the PADER.

Giloetilormmoroven




APPENDE @

TESTING AND ANALYTICAL PROCEDURES

2.1 STANDARD EPA TEST METHODS

T ACTUAL SAMPLING JP‘Ktlf'.l'ﬂ!!!.D'IJ'EI.]E‘SHI.".R. RTCULATE

Ll ANALYTICAL METHODS/PARTICULATE

Lilbort 0 el




APPRNDIE 2
TESTING AND ANALYTICAL PROCEDURES

2.1 STANDARD EPA TEST METHODS

-

Ciilhert/Conymznwaalth
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APPENINX 2
TRETING AND ANALYTICAL PROCEDTRES

ACTUAL SAMPLING PROCEDURES/PARTICULATE

GillertComnaonrwonkil




APFPENTH 2
TESTING AND ANALYTICAL PROCEDURES
2.2 ACTUAL SAMPLING PROCEXTRESDARTICULATE

Partioulate moatier o the exhaust gas steaam o the atack sampling Locatlon was sampio
aceoring to proeedures and type of equiprient as bagleally deseribed in EPA Method 5 (see
Appendix 2.1 Tor a complete deseription). :

in place of the fraglle glass material, the in-stack probe lirer was construeted of bigh
corrogion registant Ineoned stainless steel, which was encloged in an puter protective sheath
and, hest traced to mindomize condensation within the probe,

The basle test train consinted of a stainless steel nazzie followed by o hented proba lines,
wlasa fiber Fllter, and glags impingers with all glass connectors.

The reguired sompiing time for ihe compliones test, in terms of thae per traverse golnt and
averadl sampling time per docdividual test run, wes selected on the basls of matotadning o
miniouim sompling time of 2.3 minutes at each of the traverse pointa,

The test program was ecompleted vith one test train loeated ok the stnek, Al sEmpling
aetivities wers haltad In the pvent of amy test eqguipment matfunetion oe at the report of
any operationsl problem. There was no planned interruption or extensive delay curing the
completion of the teyt mins,

Ciilhe eenCoramonnranlsh




APPENDIE 2
TESTING AND ANALYTICAL PROCEDURES

LY ANALYTICAL METHODES/ PARTICULATE
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APPENDIE ]
TESTING ANL ANALYTICAL PROCEDIRES
2.3 ANALTTICAL METHODRMARTICULATE
The regorted purticulete emissions Ineluded the totel partleulate caleh from the water then
peetpne wash of tha nosele and probe, plus aectwmulations on the glass fber Mltar, The

implnger water was fiitered through o .29 wieren filter. These regulty along with the probe
wash nnd glasy fiber filter nee ronsidered particulate emigaton in 1he Commonweakth of

L Penngylvanio,

The soluble vwater from the impingers was dried down and weighed. This particulate weight
i ouky reported and 18 oot counted toward Che totel partieolste weighl.

In the clemn-up of the Tront hall of the sampling equipment, the nozzle from the front of the
prolin was removed, beushed oat, sl washed with weater then sestone. The probe lner was
also brashied out and washed with water then acetona, The glass Tiber fllter was remaoved
fram the fritted dise of the filter holder and replaced in its petrd dish. Al adhering £iller
partieles were remeved from the silicone mabber gasket and placed it the sume peted digh
priow to gealing for transport bacelk to the Gllbert aesigned laborptory for Rnsl apalyyis. The
filter hobder way then washed with water 1hen acetong aod 2ombined with the probe nnd
nozmle waslh., :

The clean-up procedurs for the boelk halt -of the sampling trein Inltizily involved removal of
tha sllbea grel feamm the laat lmplager and replacement in ks criging: container for finad
weighing to determing rooisture plelagp, Waker colleeted fo the impingers was memsureed and
placed in g sample bottle. The fmpingers and glase connectors wera rinsed with water then
neetene. This ringe was also placed In sample bottles to be pralyzed.

| Loboratory nnedysls of samples eolleated during the tert run proceeded acecrding to BRA

Method § LAppendin 2.1

All eritieal tema of sumpllng and anglytivnl equipment were certified andfor calibeated for
arowracy and resulls eonsidered within aeceptablie Limitys for source sampling operations (see
Aprpendlix B,

Hilbpr L Grenoriwen [tk
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APFENIHY 3
OPERATING DATA
""" (SEE TABLE 1)
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APPENDIN 4
ANALTTUCAL BRSFLTS O PARTIOULATES
(CLEAR-UP BEERTH
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TEVEN' M O, |84
- " ElaGINGEIES n.;uu-um SCTENMNGRE

GERTIFICATE QOF ANALY SIS

— . LLIENT: GLLBERT/COMMONWEALTH, INL. OATE REPORTED:  11/9/BB
P, 0. BOX 1998
REAIING, FA. 19603 KEPORT MO): aariere

DATE SAMPLED: 16,/28/ 58

BAMPLE TYRE:  STACK DATE RECELVED:  11/01/88
SAMPLED BY: CLEENT PURCHASE 0. 51922

----- SAMPLE XDENTIFICATION:  GLEM GERY g ORDES WO, 2 133671001

‘ W0, #F10-0526-001

""" AR, N, RN FARTTCULATE SOURCE FARTICULATE WT. {me)
BE211TE-1 Gt Tnpinger Hater 3.9
aEay el G 1 Inpinger dater (30,22 wn F{ter) 0.9
BE218 71 Giew S ] lnpinger A etone 6,9
BA2I T Ei=5=1 ~Probe Acetons 2.7

- 217 7E G Sl -Probe Water 7
U211 71 Gt 1 ~F{1ter B0
82N 782 G2 lmpinger Hatar 2.5

- BE2ITE-2 B o Iopinger Water (30,22 um Filter) 1.0
BE21TTR "-: Giom it JmpTager Acalone 4.9
BILTTT a2 GmSt Proke Acetlons 14,5

— g9 7e-2 G G2 Probe Water %4
ST GG Fllter 80,1
A8211723 Gon 53 lmpinger Water 1.8
a921172-3 G-5-13 Impinger Waker {>0.22 un Filter) 3.5
HART1TE-3 G5 Tnpinger Acetone 15
ARITTTE-3 Gim St Prate Acetonse 19,7

----- A8EVTTE~-3 G5 g Probe Water 5.7
A821172-3 G553 Filter 55.8

I<t:'t|wclfull.- submi Ltad,

Cll-lvl"# . pd'l bl M(J‘,: s

CARL . ’\HJI'[I‘M o GROUE LEADER
LABOBATORY SERV) ll ES

agr Stewe Brocked

Form Mo, L31a Row. 1467

NIRRY “RC)

2 MIAEQFRISE El A TIGAL LADCELTONIES [1 LERIRIH YALLEY IFPsE ) BLTHADRE OrFIGE
06 N Yiyesrsiasing B, Winkestn Bk kractAriir CHikor Pliun Suta éirl A1 Por raumt e
- Bl ilher G207 .63 Pax 3251 L Kby Do Hulp 106
” Fectityg: (9 101 Sl syanr Rarieinngg P 1001 EOR]T Attt 15 TDidEHan Iithenann S0 1M
GlIEREAD-fan Fhd) -0 [E(URRERIPT 1AM A 000

Froe dd TR19Y THY 084 Face I 9H TP D3I




ARPENDIX 5
BAW FIBLD DATA

GCilburt/Commonwenlth
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BAMPLYE CALCULATIONE

Particulate Lasokinetlc Sampling
T. eCaleulaticns for etack volome and Tsokinetle Ratio
o Stack
Plaot OvlELoe Dry Gas Sratle
ey Gas,. - LT, LH, Toemp “¥ Presaute Sench
_ Time: Meter T InHy0 Tn. 1,0 In Out In, uzo Temp *F
T WM ME FM THE CMO FET Ta
L. DN = Wagele Diaxevew, laches
7. PR = Barometvic Pressure, inches Hz
3, T = Het Samgling Time, mimntes
- G. WM ow Y Ednmd - WM dmdltLel = Sawple Gas Unluoma, £ I
5, M = Average Dry Gas Temperature st Merer, o
T :Emﬁm'nﬂ:?-mvg. THD
&
- 6. BM w Aversge Orifice Pressure Drop, inches Hp0
P o= Avg. AR
T. WValume of dev gas sampled av scandard cond £t donad, DSCF
S . ) T
- yagp w L7065 VAT [m + EM Y
. 13.46])
CTR ) dtd)
- L. W = Total Water Collectad = gm Hpd 5ildca pel + ml Imp. Hylh = ml
G, Volwme of warer vapor at skandard c erdltionst, SCF
W opgas = h0ATL x VW o= SCF
_ 13. Percent molsture in stacle gas
f M w 'Zl.llil) % VW gas
VST -+ VW gan

1., Mole fractlom of dyy fan

100 - I
' M G0)




----- 1. Moleculax wedpht of dey stack gas

(700, & Ah 3 4+ (R0 x 3
T

MW =

0+ [ (80O 4+ AMq) x 24 ']

\2h. fea = % Excean alr =0OF 02 D (R00)]
B 2Eh AHg) w[la0n) + 0.5T (L0]

x 100
13, Melscular welght of wet atack gaa
MIT o= MWD x M R LB {1 - ML
14, 48w Srack Area, square lnches

15, P8 = Stack Pressure, loches Hy

PS5 = PR + Avg. PST
PST in. HpO

HOTE:  PET o, Hg =

Lh. 15 ow pverage Stuck Temperature, "E

T5 = hverage TS

17. SOFE = Average WVelocity Head (APY « (Srack Temperatule + &6

et c{galenlated each Line)

soz = pwg B E w (L5 - 460}

18, Hreek pas veloclliy st gtack condielons, Epm

| -l..“;: . [P I Ty
MF;'“ml o FEM Cp = piter tube
PS5 % MW

UE = S130 ®x Cp ¥ Arp(SDE)x coefELelene

19, fHrack gas velumetric flow rate at stendand conditfons®, DHCEM

ML123 & WS x AS s MD x PR .
Ly ™ (s TR G0) = TECFH
20, Stack gas wvelumetvie £low rate at atack condicions, ACEM

JI5AHT w Q5 (15 A 460)
s x MD

oo Qo =

o ACEM.

1. Percent lsokinecdhe

41 = 1,002 1 (TS 4 460 3w YMSTD

Ve w TV o PS o MD x (DEF

WOTES: A0y standard cuble feet ak B0, 29,92 in. Mg
borandard conditions ab 687F, 19,92 in. Hg,

chey standard cuble feer par mlnute at 6a"F, 29,92 Lu. Hg.
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES

BUREAU OF AIR QUALITY CONTROL 8 !Z < / 8 8

GLEN-GERY CORPORATION
BIGLER, PENNSYLVANIA

PROCESS DESCRIPTION

Glen-Gery Corporation operates two brick kilns at their Bigler, Pennsylvania
facility. Stack Test Nos. 3484A and B were conducted for total sulfates and SO, respectively,
in the stack which services Kiln No. 1.

This kiln is a continuous push, tunnel type, with a capacity of 23 brick cars. Each
car holds approximately 2,300 "ECONOQ-Bricks." During the test program 100% clay bricks
were being fired.

The brick cars are loaded through a door at the feed end of the kiln. Four 7 1/2
horsepower recirculation fans provide even heating of the bricks as they approach the firing
zones within the kiln. The kiln itself consists of two preheating zones, two combustion zones,
a quick cool zone and the primary cooling zone. Preheat zone No. 1 contains six natural gas
burners (three per side) while preheat zone No. 2 contains 16 burners (eight on a side).
Combustion zone Nos. | and 2 each have 12 burners (six per side). Following the combustion
zones the brick cars travel through the air balance point which isolates the heating zones
from the cooling zones. The quick cool zone contains two 7 1/2 horsepower fans which blow
a mixture of ambient and hot air. directly down.on the bricks to initiate cooling. The cars
then enter the primary cooling zone equipped with a single 7 1/2 horsepower fan that utilizes
100% ambient air for the final cooling before the bricks are discharged from the kiin. Hot
air from the cooling zones is discharged through a 15 horsepower fan to a drying room where
the bricks await entry into the kiln.

Combustion air is provided through the natural gas burners by a 20 horsepower
induced draft fan located near the feed end of the kiln. Effluent from the kiln is discharged
to the atmosphere through a 27 1/2 inch square brick stack having an exit point approximately
30 feet above grade.

A process flow diagram appears in Figure 1.
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TEST DATA SUMMARY

»
Test Nbc.. shtssesnassnsassssasanne tssvanesress
TeSt Dal@ueesosssanssassasssscsssnncssnasonsnssasossnassaseas
No. of Traverse Points/Sampling PointSuiceseeecesccessasasaces
Stack or Duct Area at Sampling Plane (Sq ft)eeersncecccanseed
Barometric Pressure (preliminary traverse) {(in. Hg).ee.....Fbp
(sample traverse) (in. Hglessseoesees.Pbs
Condensate Volume (Ml)seavorenssrnnesnsesssansescanssassanVlc
Avg. Pressure Drop at Orifice (in. WG)seeessecesescssssess.DH
Avg. Meter Temperature (deg Flesseeeeencsvesnvessnnssenassall
Volume of Water Vapor Condensed (SCf)eceacscocecascssessssVWC
Meter Y—factor..eevseesnosscnsroanssosasnrcnvssnsassvsasnsansll
Volume of Gas Sampled (dsSCf)eesecssecscsansccannssacensssesVms
Total Sample Time (MinN)eecccaeccessscvancasancsssasssacacnsed
Moisture in CGas Stream (Z)esseesssecssancssertssansssnnssBWS
Dry Molecular Wt. (preliminary traverse) (1lb/lb-mole).....Mdp
(sample traverse) (lb/lb-mole)eessnsess.Mds
Molecular Wt. (preliminary traverse) {1lb/lb-mole)....c«...Msp
(sample traverse) (1b/lb-mole)eesacssssssaasMss
Pitot Tube Coefficient (preliminary traverse)scesescsssss.Cpp
(sample traverse)ssssssssssssssesasCps
Average Corrected Velocity {preliminary traverse) (fps)...Vsp
{sample traverse) (fps)esseees.VssS
Stack Static Pressure (in. WG)ieescescsacesnossancassssscasPy
Average Stack Temperature {preliminary traverse) (deg F)..Tsp
{sample traverse) (deg F)leusses.Tss
Volumetric Flow Rate (preliminary traverse) {(dscfm).......Qsp
(sample traverse) (dscfm)essccessecscaQss
Sample Nozzle Diameter (ifte)esvesssassnsccscnrescnsssasseesll
Percent Isokinetic Sampling {Z)eenccsccasacescnrsasesansssaasl
Weight Collected (gm).se.as. T Y 1]
Pollutant Concentration (gr/dscf).eeessecccessnssasscassscsesCs
Allowable Pollutant Concentration (gr/dscf)seeesssessscsseanse
Pollutant Mass Emission Rate (Llb/hI)ecsesscossaciersassssscsssE
Allowable Mass Emission Rate {1b/hr)eeececsaccossccssacassanae
Pollutant Concentration (pPpPM)eescecscssecscssscsssncsessosaasl
Allowable Pollutant Concentration (ppm)seeccesscnsesascsssses
Heat Input To Combustion Unit (mm btu/hr).eseececcscceassessa HI
Pollutant Mass Emission Rate (1b/mm bBtud.eeeavecesccaceseesE’
Allowable Mass Emission Rate (1b/mm DCU)eeseesscsecsnscncscas

N

S ka s s P tas Tt

SAMPLING LOCATION INFORMATION

1. 1 15/16 4, 13 3/4
2. 57/8 5. 17 11/16
3. 9 13/16 6. 21 5/8

Flue configuration: 27.5IN.X27.5IN. Area: 5.25 sq.ft.

7.

8.

9'

Port location: IN STACK APPROX. 10 FT. DOWNSTREAM FROM I.D. FAN

No. of ports: THREE 9 IN. 0.C.

SULFATES
34844
11/15/84
21/21

5.25

28.40
28.40
79.0
1.8
76
3.7
1.01
65.8
81.0
5.3
28.90
29.25
28.32
28.65
0.842
0.842
60.4
58.9
-0.35
287
295
12,100
11,700
0.252
105.5
0.2053
0.048
NA
5.0
N&

28
NA
NA
NA

NA

" Distance from wall to point (in.):

25 9/16

PART.
348444
11/15/84
21/21
5.25
28.40
28.40
79.0
1.8

76

3.7
1.01
65.8
81.0
5.3
28.90
29.25
28.32
28.65
0.842
0.842
60.4
58.9
-0.35
287
295
12,100
11,700
0.252
105.5
0.0412
0.010
0.04
1.0
NA

NA

NA

NA

NA

NA

10.
11.

12.

502
34848
11/15/84
21/6
5.25
28.40
28,40
47,0
1.6

72

2.2
1.01
43.1
60.0
5.3
28.90
28,93
28.32
28.35
0,842
0.846
60.4
62.2
-0.35
287
294
12,100
12,400
0.251
NA
0.7797
0.279
NA
28.9
NA

241
500
NA

Na

N4
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY CONTROL

GLEN-GERY CORPORATION
BIGLER, PENNSYLVANIA

DISCUSSION

Stack Test No. 3484A was conducted utilizing standard procedures for the
isokinetic collection of a particulate sample as set forth in Chapter 139 of the Pennsylvania
Department of Environmental Resources' Rules and Regulations. A 2l-point velocity traverse
was conducted in the test stack in order to determine the effluent volumetric flow rate. A
21-point sampling program with a sampling period of four minutes per point was conducted
for a total sample time of 84 minutes.

The primary purpose of Stack Test No. 3484A was to determine the total sulfates
in the effluent eminating from the test stack. The results indicate a sulfate concentration
of 28 ppm. Particulate analysis (3484AA) of the sample indicate a particulate concentration
of 0.01 gr./dscf. The allowable particulate emission rate according to Chapter 123,

Section 123.13 of the Pennsylvania Department of Environmental Resources' Rules and
Regulations is 0.04 gr./dscf.

Stack Test No. 3484B was conducted utilizing standard procedures for the
collection of an SO3.sample as.set forth in Chapter 139 of the Pennsylvania Department of
Environmental Resources' Rules and Regulations. A six-point constant rate sampling program
was conducted with a sample period of ten minutes per point for a total sample time of
60 minutes.

The results of Stack Test No. 3484B indicate an SO; concentration of 241 ppm.
The allowable concentration according to Chapter 123, Section 123.21 of the Pennsylvania
Department of Environmental Resources' Rules and Regulations is 500 ppm.

The results of Stack Test Nos. 3484A and B are representative of the emissions
discharging into the test stack and the operating conditions of the process during the tests.
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DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY CONTROL

GLEN-GERY CORPORATION
BIGLER, PENNSYLVANIA

PROCESS DESCRIPTION

Glen-Gery Corporation operates two brick kilns at their Bigler, Pennsylvania
facility. Stack Test Numbers 1984A and B were conducted for sulfur oxides and hydrogen
fluoride emissions, respectively, in the stack which services Kiln No. 1. Kiln No. 2 was not
in operation at the time.

Kiln No. 1 is a continuous push tunnel type with a capacity of 23 brick cars.
Each car holds approximately eight tons of dried bricks. During the test program, cars were
loaded through the feed end of the kiln at approximately 100 minute intervals and remained
in the kiln from 36 to 38 hours. Four 7 ¥-horsepower recirculation fans provide even heating
of the bricks as they approach the preheat zones within the kiln.

The kiln consists of two preheating zones, two combustion zones, a quick cool
Zone, and the primary cooling zone. Preheat Zone No. | contains six natural gas burners
(three per side) while preheat Zone No. 2 contains 16 burners (eight per side). Combustion
Zone Nos. | and 2 each have 12 burners (six per side). Following the combustion zones, the
brick cars travel through the air balance point which isclates the heating zones from the
cooling zones. The quick cool zone contains two 7 {-horsepower fans which blow a mixture
of ambient and hot air directly down on the bricks to initiate cooling. The cars then enter
the primary cooling zone equipped with a single seven and one-half horsepower fan that
utilizes 100% ambient air for the final cooling before the bricks are discharged from the
kiln. Hot air from the cooling zones is discharged to a drying room via a 15 horsepower fan
where the bricks await entry to the kiln.

Combustion air is provided through the natural gas burners by a 20 horsepower
induced draft fan located near the feed end of the kiln. Effluent from the kiin is discharged
to the atmosphere through a 27} inch square brick stack having an exit point approximately
30 feet above grade.

A process flow diagram appears in Figure 1.
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESQURCES
BUREAU OF AIR QUALITY CONTROL

TEST DATA SUMMARY

TeSt NOsueeesvossusesnsssasascssssssnssscansssasssncassvasanna
TesSt Dafe. csecsesscessanssnsestencsvscsnsssvassntossvsnsasanssee
No. of Traverse Points/Sampling PolntSesescceesccecvecaccasas
Stack or Duct Area at Sampling Plane (Sq ft).escssavssseves.A
Barometric Pressure (preliminary traverse) (in. Hg).......Pbp
{sample traverse) (in. HE)seasscsssa.Pbs
Condensate Volume {(Ml).icieecrscestssersanssssnsnasssssanssaVle
Avg. Pressure Drop at Orifice (in. WG)eseaseeuveaeeasaaassIH
Avg. Meter Temperature (deg FlacisessceesansrssvsassssasssasIm
Volume of Water Vapor Condensed (Scf)eiscecscesncacuicresacaVuc
Meter Y-factoreeseeesnsesnnvoss cewsecsnsannsas¥f
Volume of Gas Sampled (dSCE)esscecsnscencssesansessassssssVus
Total Sample Time (Min)ssecoratessssvrssssnscnssnsscncnnsnnnsl
Moisture in Gas Stream (4)..
Dry Molecular Wt. {preliminary traverse) (lb/lb-mole).....Mdp
(sample traverse) (lb/lb-mole)sesvscsssaMds
Molecular Wt. (preliminary traverse) (1b/lb-mole)eecees....Msp
{sample traverse) (lb/lb-mole)eeccsscssacassraldis
Pitot Tube Coefficient (preliminary traverse)eseccescceseaCpp
(sample traverse)escessccsssassassslps
Average Corrected Velocity (preliminary traverse) (£ps)...Vsp
(sample traverse) (fpsS)eescassoVss
Stack Static Pressure (in. WG)eesvecosscccncsascnssssssaessPg
Average Stack Temperature (preliminary traverse) (deg F)..Tsp
(sample traverse) {(deg Fleee....Tss
Volumetric Flow Rate (preliminary traverse) (dscfm).c.s...Qsp
(sample traverse) (dscfm)..eseseeveesQss
Sample Nozzle Diameter (in.)isccaceescrcestcscnsesnnceencaasDn
Percent Isokinetic Sampling (%)eeeevscssmassscasecsaansssaasd
Weight Collected (gMm)esececscsscanessaasasasesanasaneonsesslil
Pollutant Concentration (gr/dscf)esesecsscasacascsssassnsasls
Allowable Pollutant Concentration (gr/dscf)ececeecesccccsncass
Pollutant Mass Emission Rate {(1b/hI)ececscvcerscacccerseeaseaesE
Allowable Mass Emission Rate (Ib/hT)esceevccccecncsnoransnnse
Pollutant Concentration {(ppm}.seeecescesssoesnsssssssssssessC
Allowable Pollutant Concentration (ppm)eccssrscssscnssesnnace
Heat Input To Combustion Unit (mm btu/hr).cecieececesean.sHI
Pollutant Mass Emission Rate (1lb/mm btu)esececeovossrssasadE’
Allowable Mass Emission Rate (1b/mm bLtu)e.cvsvseesvensncsnsass

N

LIC R RN N RN )

-0-.--.0.--..-oo-to.o..l-ooo..ons

SAMPLING LOCATION INFORMATION

1. 1 15/16 4. 13 3/4
2. 57/8 5., 17 11/16
. 3. 9 13/16 6. 21 5/8

£
H

Flue configuration: 27.5IN.X27.5IN. Area: 5.25 sq.ft.
Port location: APPROX. 10 FEET DOWNSTREAM FROM I.D. FAN
No. of ports: THREE 9 IN. 0.C.

7’

8.

9.

Page 3 of 12 Pages

SOX
1984 A
07/25/84
21/6
5.25
28.50
28.50
120.7
2.1

98

5.7
1.01
84.1
120.0
5.8
28.97
28.96
28.33
28.32
0.835
0.846
56.2
62.0
-0.34
294
305
11,200
12,100
0.253
NA
0.8412
0.154
NA
14.8
NA

133
500

NA

NA

NA

Distance from wall to peint (in.):

25 9/16

HF
1984 B
07/25/84
21/21
5.25
28.50
28.50
108.6
1.9
106
5.1
1.01
82.3
126.0
5.8
28.97
28,77
28.33
28.14
0.835
0.842
56.2
56.5
-0.34
294
298
11,200
11,200
0.251
89.4
0.1400
0.026
NA

2.5

NA

72

NA

NA

NA

NA

10.
11.

12,




Page 12 of 12 Pages

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY CONTROL

GLEN-GERY CORPORATION
BIGLER, PENNSYLVANIA

DISCUSSION

Stack Test No. 1984A was conducted utilizing standard procedures for the
collection of an SOy sample as set forth in Chapter 139 of the Pennsylvania Department of
Environmental Resources' Rules and Regulations. A 21l-point preliminary velocity traverse
was conducted in the test stack in order to determine the velocity profile and effluent
volumetric flowrate. A six-point, constant rate, sampling program was conducted with a
sample period of 20 minutes per point for a total sample time of 120 minutes.

The results of Stack Test No. 1984A indicate an SOy, expressed as SO5,
concentration of 133 ppm. The allowable concentration, according to Chapter 123
Section 123.21 of the Pennsylvania Department of Environmental Resources' Rules and
Regulations, is 500 ppm.

Stack Test No. 1984B was conducted utilizing EPA Method 13B for the collection
of a total fluoride sample. A 2l-point, isokinetic sampling program was conducted with a
sampling period of six minutes per point for a total sample time of 126 minutes.

The results of Stack Test No. 1984B indicate a total fluoride expressed as
hydrogen fluoride concentration of 72 ppm.

The results of Stack Test Nos. 1984A and B are representative of the emissions
discharging from the test stack and the operating conditions of the process during the test.
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A summary of test results from the source sampling program is presented in Table 1. As
such, the results are considered representative of emission characteristics from the saw
dust dryer during referenced operating conditions. The results show the particulate

emissions are below the limit of 0.04 gr/dscf.

SECTION { - SUMMARY OF TEST RESULTS

Gilbert‘Commonwealth

[-1




SECTION Il - ANALYSIS

1.

4.

Introduction

The data presented in this report represents the results of source sampling exhaust
emissions at the outlet location of the saw dust dryer during referenced operating
conditions.

Specific requirements of this source sampling program include the following:

a. identification of final particulate emissions from the saw dust dryer.

b. Average flue gas temperature, moisture, and volume of flow at the sampling
location. :

c. Orsat analysis of flue gas conditions at the point of sampling.

d. Record of pertinent operating conditions during period of the test run.

The sampling program was completed on October 28, 1988 by the Gilbert field test
crew, with the assistance of personnel assigned by Glen-Gery, Spotts, Stevens, &
McCoy and witnessed by the PADER.

Description of the Plant Exhaust System

The exhaust gases from the saw dust rotary dryer are sent to a mechanical collecter
followed by the sampling location, then through the fan and exhausted out of the
stack.

Sampling Program Procedures

To satisfy the objectives established for this project, the sampling program was set-up
on a basis of using one test train positioned at the test location and completing three
test runs at the location. A test run consisted of a particulate test using EPA

Method 5.

The loeation and number of sampling ports and traverse points are detailed in
Figure 1.

QOperating Conditions

In the execution of this sampling program, an attempt was made to achieve near
normal load for the plant. The amount of product generated was recorded by the
operator. This record is included in the summary table (see Table 1).

Results

Test data developed by each test run, together with analytical results from laboratory
analysis of samples generated by the field sampling program, are reproduced in the
Appendices inciuded with this report. Information on basie gas characteristies
developed by each test run is contained in the printout of the computer program
included as Appendix 7.

A summary of pertinent test results and essential information to evaluate test results
developed for each test run is ineluded with this report as Table 1.

Gilbert/Conunonwealth
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6-
6.1

6.2

6.3

6.4

6.4.1

Discussion

Sampling Conditions

All field sampling work was completed out of doors and subject to prevailing weather
conditions; however, there were no interruptions in the operation of individual test
trains due to equipment or weather problems.

During the ecompletion of this test program, the plant was maintained near the normal
load condition.

Exhaust Flue Gas Volume and Composition

Test data for measurement of exhaust flue gas volume and related velocities
developed by traversing of the stack show that the measured gas volumes between
tests were consistent with expected values. For purposes of this report, indicated
emissions are based on these measured gas volumes.

Unit Operating Conditions

This sampling program was undertaken as a compliance test program for the saw dust
dryer representative load operating conditions. In the execution of this program, all
applicable operation conditions were referenced.

Operating conditions were monitored throughout the duration of the sampling program
by Glen-Gery personnel.

Emissions
Particulate
The reported particulate emissions as summarized in Tables 1 are expressed as a

concentration (grains/SCF) and emission rate (lbs/hour) as measured. The particulate
emissions for all three runs are within any applicable limitations.

Gilbert/Commonwealth

[1-2




SUMMARY OF TEST RESULTS

TABLE 1

GLEN-GERY BRICK
BIGLER FACILITY

G/C, INC. REPORT R-10-0526-001-1

LOCATION

RUN NO.

DATE

TIME

OPERATING DATA(1)

Feed Rate

FLUE GAS CHARACTERISTICS
DSCFM
ACFM
Temperature, °F
Moisture, %

PARTICULATE EMISSIONS

Gr/DSCF
lbs/hr

{1) Nos. 1 & 2 Kiln operating, Kiln mix

SAW DUST DRYER EXHAUST

G-8-1
10/28/88
1025

30

»2T40

T4500]
56,499

125
5.3

0.0222
8.52

G-5-2
10/28/88
1236

30

7154

iy

121
6.9

0.0188
9.93

G-5-3
10/28/88
1430

30

17539 y%f
733,050
42,192
121
5.8

0.0221
5.49

(a) Calgary Grey.- 100% Buff Clay
(b} Rustic Myrrh - 50% Clay, 50% shale
{e} KNW - 100% shale.
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COMMONWEALTH OF PENNSYLVANIA 12
DEPARTMENT OF ENVIRONMENTAL RESOURCES | EF
BUREAU OF AIR QUALITY CONTROL

GLEN-GERY CORPORATIO
BIGLER, PENNSYLVANIA

PROCESS DESCRIPTION

Glen-Gery Corporation operates two brick kilns designated as Nos. 1 and 2 at its
facility located in Bigler, PA. Stack Test Nos. 02087 A, B, C, D and E were conducted on
the stack servicing Kiln No. 2 for the determination of particulate, total sulfate, sulfur
oxides, hydrogen fluoride and total hydrocarbon emissions, respectively.

Kiln No. 2 is a continuous push, tunnel-type with a capacity of 23 brick cars.
During the testing, a "Calgary Gray" 100% clay brick was fired at a rate of 16 cars/day,
each car holding approximately 4320 bricks.

Crushed shale and clay are supplied to separate feed bins which are equipped
with controls to regulate the quantities of each type of material entering the conveyor system.
Manganese is added for coloring if required and Barium Carbonate is added to prevent the
brick from developing a "scum™ when fired. The desired mix is sent via an inclined conveyor
to a pugmill where it is mixed with water. The wet mixture is then sent to an extruder and
formed into "slugs". The "slugs" are cut into bricks and loaded onto brick cars. The cars are
then sent to one of four drying rooms to await entry into the kiln.

The brick cars are loaded through a door at the feed end of the kiln. The brick
cars pass through three combustion zones, a quick cool zone and a primary cooling zone.
Heat is supplied to the kiln by natural gas and sawdust burners located on either side of the
kiln. Combustion air is provided by air lines running into the burners. During the testing
18 natural gas and 20 sawdust burners were in operation. Following the combustion zone,
the brick cars travel through an air-balance point which isolates the heating zones from the
cooling zones. The quick-cool zone utilizes ambient and hot air mixture run by fans directly
onto the brick to initiate cooling. The cars then enter the primary cooling zone that utilizes
ambient air for final cooling of the bricks., Hot air from the cooling zones is discharged by
fans to the drying rooms.

Effluent from the kiln is directed by a 20 HP fan to a 36-~inch L.D. stack and
discharged to the atmosphere at a point 85 ft. above grade.

A process flow diagram is given on Figure I,
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COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY CONTROL

TEST DATA SUMMARY

TeSt NOeeiisssaoeonsssaacncnnnna ceesnws Gesesetesssesasssanants
Test Date...eovevas cssesrrrererarrasrarannans cecrsasrasrrenan
No. of Traverse Points/Sampling PointS.....eceess Ceresrenneas
Stack or Duct Area at Sampling Plane (Sq ft)...essuieeeresesdd
Barometric Pressure (preliminary traverse) (in. Hgl)....... Pbp
(sample traverse) (in. Hgleeesaoass <. .Pbs

Condensate Volume (ml)....coeeeiirinnonncaanans resavsesrsas Vlie
-Avg. Pressure Drop at Orifice (in. WG)uiveeevrevenennnan ++..DH
Avg. Meter Temperature (deg Flieeveeae. Ceesetrecsascasnsans Tn
Volume of Water Vapor Condensed (scf)...... cereeaua ceanseVHE
leter ¥Y-factor..... severssanea tesesenansas tresesnsrassnaaa I ¢4
Volume of Gas Sampled (dsSCE).veeeseennseneens Cessesssenaa .Vms
Total Sample Time (min).....c... crresaans s eeeensertisatanian ' e ®
Moisture in Gas Stream (&) ..i.iuiiieenanereeennsieaannn sreeesaBUS
Dry Molecular Wt. (preliminary traverse) (1b/lb-mole).....Mdp
(sample traverse) (1b/lb-mole)....c... . .Mds

Molecular Wt. (preliminary traverse) (1b/lb-mole}....o... Msp
(sample traverse) (1b/lb-mole)........venen. Mss

Pitot Tube Coefficient (preliminary traverse)..... ceesneas Cpp
(sample traverse)eeseeeeseceses ess.Cps

Average Corrected Velocity (preliminary traverse) (fps)...Vsp
(sample traverse) (fps)..... vs . V8S

Stack Static Pressure (dn. WG).ueeeeeesueooonsooonnnonns .. Pg
Average Stack Temperature (preliminary traverse) (deg F)..Isp
(sanple traverse) (deg F)..... . .Tss

Volumetric Flow Rate (preliminary traverse) (dscfm)..... ..Qsp
(sample traverse) (dscfm)............Qss

Sample Nozzle Diameter (In.)..eeececeraas cetrserannne esvsssln
Percent Isokinetic Sampling (%).eeeuveiveeeennovess cevaana veol
Weight Collected (8m).v.vevenecannn tetersearenaas Cersanan .« .Mn
Pollutant Concentration (gr/dscf)....... ceerae testerrennena .Cs
Allowable Pollutant Concentration {(gr/dscf)........ rrersesas .
Pollutant Mass Emission Rate (1b/hr)eceesvec.. teeacas cssaerskE
Allowable Mass Fmission Rate (1b/hr)..iciveeeeecence. ceesnas .
Pollutant Concentration (ppm)...... tresreans ressreas serssseaC
Allowable Pollutant Concentration (ppm)..... hresaransas casaas
Heat Input To Combustion Unit (mm btu/hr)e...eiveveeees vessoHI
Pollutant Mass Fmission Rate (1b/mm btu)....eeeeeeesnannn ..E'
Allowable Mass Emission Rate (Ib/mm btu)..seosee... cerarenaans

SAMPLING LOCATION INFORMATIGH

) 1.1 4. 6 3/8
4’//// 2. 2 7/16 5. 9
3. 4 1/4 6. 12 13/16
Flue configuration: 36 IN. I. D. Area: 7.07 sq.ft.

Port location: APPROX 8 FT DOWNSTREAM OF FAN
No. of ports: 2 @ 90 DEGREFS

Page

PART.
02087A
11/02/87
24/24
7.07
28.68
28.68
109.4
2.8
103
5.2
0.99
63.1
72.0
7.6
29.22
29.22
28.37
28.37

0.814
0.814

48.0
48.1
-0.28
388
380
11,300
11,400
0.318
98.4
0.1038
0.025
0.04
2.4

NA

NA

NA

NA

NA

NA

Listance from wall to point (in.):

7. 23 3/16

27

9. 29 5/8

3 o£ a3 Pages

SULFATES S0X
020878 02087C
11/02/87  11/02/87
264/24 24/2
7.07 7.07
28.68 28.68
28.68 28.68
109.4 86.1
2.8 1.7
103 87
5.2 4.1
0.99 C.99
63.1 42.8
72.0 60.0
7.6 7.6
29.22 29.22
29.22 29.22
28.37 28.37
28.37 28.37
0.814 0.814
0.814 0.806
48.0 48.0
48.1 47.2
-0.28 -0.28
388 388
380 395
11,300 11,300
11,400 11,000
0.31§ 0:252
98. 4 NA
0.1020 0.8148
0.025 0.294
NA NA
2.4 28.5
NA NA
14.4 254.0
NA 500
NA NA
NA NA
LA liA
1C. 31 3/4
11. 33 9/16
12, 35
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h COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF ENVIRONMENTAL RESQURCES
BUREAU OF AIR QUALITY CONTROL

TEST DATA SUMMARY

Test NO«+.vuw. ceseae treraaanas tesstanaas teescssae ceseseananeas
=T o - U o “esetartetsseatabtetsecacnsannane .
No. of Traverse Points/Sampling PointS.seinacecass crenes terae
Stack or Duct Area at Sampling Plane {8q ft)..ieeeeenscsaassA
Barometric Pressure (preliminary traverse) (in. Hg).......Pbp
(sample traverse) (in. Hgl...ovens ++...Pbs

Condensate Volume (ml)...vevevesvensovansannas tesesesassseV1C
Avg. Pressure Drop at Orifice (in. WG) teertatcannas ++«.DH
Avg. Meter Temperature (deg Fl...ceeeveenes ................Tm
Volume of Water Vapor Condeused {(scfl......... ceccarsaraas Vwe
Meter Y-factor. sesaasens sessassestisenunaoan P ¢ 4
Volume of Gas Sampled (dscf)...................... ..... .« .Vms
Total Sample Time (min)...... Caiessesisciaeresrtarataas e es®
Moisture in Gas Stream {%)....... veisesas csessens sreresena .Bws
Dry Molecular Wt. {prelimimary traverse) (lb/lb~mole) ..... Mdp
(sample traverse) {(1b/lb-mole)..........Mds

Molecular Wt. (preliminary traverse) (1b/lb-mole).........Msp
(sample traverse) (1b/lb-mole)...c.vvverens. Mss

Pitot Tube Coefficient (preliminary traversel)......v..s...CpPp
(sample traverse)..... Ceveiraenas ..Cps

Average Corrected Velocity (preliminary traverse) (fps)...Vsp
(sample traverse) (fps)........ Vss

Stack Static Pressure (in. WG).............................Pg
Average Stack Temperature (preliminary traverse) (deg F)..TIsp
(sample traverse) (deg F).......Tss

Volumetric Flow Rate (preliminary traverse) (dscfm).......Qsp

(sanple traverse) (dscfm)....... N 1 1)
Sanple Nozzle Diameter (in.)......ceue.. B, D ) o
Percent Isokinetic Sampling (%)........ tertarees cersssvenann I
Welght Collected (gm)...... cssssssacaesnusias teessssssesssadn
Pollutant Concentration (gr/dsef)...cciceaacs. ceesarens eessaC8
Allowable Pollutant Concentration (gr/dscf)......... teeraaeans
Pollutant Mass Fmission Rate (1b/hr)..ecevescsnss cesssssssssE
Allowable Mass Emission Rate {(1b/hr).....vevuceos. tersenans ..
Pollutant Concentration (PpPm).eceseesesscsssssecacscsssnanns ..C
Allowable Pollutant Concentration (ppm).....eeveevsevss ceenea
Heat Input To Combustion Unit (mm btu/hr)........ccceennees HI
Pollutant Mass Emission Rate (1b/mm btu)..... teaetraneenans E’
Allowable Mass Fmission Rate (1lb/mm btu)...... cecsnans ceesnan

SAMFLING LOCATION INFORMATION

\\\\\h_ ' 1.1 4. 6 3/8
2. 2 7/16 5. 9
3. 4 1/4 6. 12 13/1s
Flue configuration: 36 IN. I. D. Area: 7.07 sq.ft.

Port location: APPRCX 8 FT DOUNSTREAIl OF FAN
Fo. of ports: 2 @ 90 DEGREES
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HF
02087D
11/03/87
24124
7.07
28.45
28.45
95.6
2.5

86

4.5
0.99
59.8
72.0
7.0
29.40
29,40
28.60
28.60
0.814
0.806
48.7
45.0
-0.24
406
373
11,200
10,700
0.314
101.8
0.1637
0.042
NA

3.8

NA
116.1
NA

RA

NA

NA

///”’- ﬁ‘\\\\\ Distance from wall to point (in.):

7. 23 3/16
8. 27

9. 29 5/8

ORGANICS
02087E
11/03/87
24/24
7.07
28.45
28.45
102.0
2.2

93

4.8
0.99
58.8
72.0
7.0
29.42
29.42
28.62
28.62
0.814
0.814
48.7
45.4
-0.24
406
363
11,200
11,000
0.318
95.6
0.1805
0.047
NA

4.4
NA

NA

NA

NA

NA

NA

10. 31 3/4
11. 33 9/16

12. 35
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COMMONWEALTH OF PENNSYLVANIA
‘ DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY CONTROL

GLEN-GERY CORPORATION
BIGLER, PENNSYLVANIA

PROCESS DATA

Date: 11/02/87 Test Nos. 02087 A,B&C

Combustion Zone Temperatures (°F)
Zone 1 Zone 2 Zone 3
1590 1725 1950

Fuel Consumption {per day)
Sawdust 26 tons
Natural Gas {143 x 103 CF

Date: 11/03/87 Test Nos. 02087 D & E

Combustion Zone Temperatures (°F)
Zone 1 Zone 2 2one 3
1590 1725 1950

Fue! Consumption (per day}
Sawdust 26 tons
Natural Gas {147 x 103 CF
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e ————
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COMMONWEALTH OF PENNSYLYANIA
DEPARTMENT OF ENVIRONMENTAL RESOURCES
BUREAU OF AIR QUALITY CONTROL

GLEN - GERY CORPORATION
BIGLER, PENNSYLVANIA

DISCUSSION

Stack Test No. 02087A was conducted utilizing the standard procedures for the
isokinetic collection of a particulate sample and Stack Test No. 02087D was conducted utilizing
standard procedures for the collection of a gaseous sample, as specified in Chapter 139 of
the Pennsylvania Department of Environmental Resources' Rules and Regulations, Stack
Test No. 02087D was conducted utilizing EPA Method 13B for the isokinetic collection of a
total fluoride sample. Stack Test No. 02087E was conducted using an EPA Method 5 train
modified with the fourth and fifth impingers containing activated charcoal and silica gel,
respectively, and utilizing the standard procedures for the isokinetic collection of a particulate
sample, as specified in Chapter 139 of the Pennsylvania Department of Environmental
Resources' Rules and Regulations. A 24 point preliminary velocity traverse was conducted
in the test stack to determine the velocity profile and the volumetric flow rate on both test
dates. A 24 point isokinetic sampling program with a sampling period of three minutes per
point was conducted for Stack Test Nos. 02087A, D, and E. A two point constant rate
sampling program with a sampling period of 30 minutes per point was conducted for Stack
Test No. 02087C.

Stack Test No. 02087A was.conducted to'determine both particulate and sulfate
emissions. The stack samples were first analyzed for particulate matter and then a total
sulfate analysis (Stack Test No, 02087B) was performed. The results indicate a particulate
concentration of 0.025 gr/dscf and a sulfate concentration of 14.4 ppm. The allowable
particulate concentration according to Chaper 123, Section 123.13 of the Pennsylvania
Department of Environmental Resources' Rules and Regulations is 0.0%4 gr/dscf,

The results of Stack Test No. 02087C indicate a SO, {(expressed as SO57)
concentration of 254 ppm. The allowable concentration according to Chaper 123,
Section 123.21 of the Pennsylvania Department of Environmental Resources' Rules and
Regulations is 500 ppm.

The results from Stack Test Nos. 02087D and E indicate a Fluoride {expressed as
HF) concentration of 116.1 ppm and a total hydrocarbon concentration of 0.047 gr/dscf.

The process appeared to operate normally during the testing. The quick cool
fans were being repaired on the test dates, but this has no effect on the kiln effluent flow
rate.

The particulate/sulfate test and the SOy test were conducted with no sampling
or equipment problems. During the hydrogen fluoride test, the paper filter between the 3rd
and 4th impinger was changed because the filter had become wet. The wet filter was causing
a high vacuum and a low sample rate. The sampling module (same for all the tests) used for
the total hydrocarbons test was unable to sample at a rate high enough to maintain an isoki-
netic rate. The low sample rate and the high vacuum was probably due to the resistance
caused by the charcoal impinger. ln order to obtain an acceptable percent isokinetic, the
sample points with low velocity heads were sampled at a rate higher than the isokinetic
rate.
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to Foseco, Inc., Cleveland, Chio
g WJH& CDQ

On_April 11, 1990, the Hydrogen Cyanide emissions testing was
cenducted on the Kiln afterburner Stack {(new unit No. 2) at Foseco,
Inc‘s. plant in Mt, Braddock, PA. The test program was authorized
by Mr. Barry Bittner of Foseco, Inc. Testing was performed by Mr.
John C. Parry and Mr. Rusgell Lantz of Hemeon Associates, Inc.
Process coordination was provided by Mr. Orrin Clingan, Jr. of
Foseco, Inc. Observing the testing was Mr. Dick Murray of the PA
Department of Environmental Resources.

1.0 INTRODUCTION

PURPOSE

The purpose of this compliance test program was to determine the
Hydrogen Cyanide emissions from the Kiln Afterburner Stack and its
compliance with the PA Department of environmental Resources.
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2.0 SUMMARY OF RESULTS

Table No. 1 below represents the hydrogen cyanide emission results
from testing the Afterburner Stack at Foseco, Inc.’s plant in Mt.
Braddock, PA.

TABLE NO. 1

Hydrogen Cyanide Emission Results

Hydrogen Cyanide Emission
Date Sanple Test a|{ Measured b
1990 Location No. PPM 1b/hr
§-10-90 | Afterburner 1 0.458 0.004587
Stack
4-10-90 Afterburner 2 0.028 G6.0002106
Stack
4-10-90 Aftaerburner 3 0.000 0.000000
Stack

a - Parts per million by volume
b - Pounds per hour.

Table No. 2 is a summary of the flue gas parameters.
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“able No. 2
SUMMARY OF FLUE GAS PARAMETERS
6 T3 e W WS 2 A

FLO

TEST NO. 1 2 3
TEST DATA
Tegt Date 4/18/90 4/10/9@ 4/1Q0/9Q
Static Pres..in.WC -.96 -.56 -.54
Pitot Readings; rms 1.11 1.22 1,112
Gas Temp., dedg.F 530 521 778
Flowmeter Ave.,"WC 1.84 1.22 + 748
Gasmeter Av. Temp., deg. F - 71 &8 76
Sampling Times, min. 12 &0 120
Sample Yol., acf . 70.465 35.527 &0. 692
Rarom. Pres.s in. Hg 29.03 28.9 28.73
y Condensate, ml 40 24 54
' Desica. Gainy gms 16.7 5.5 1z2.7

GAS COMPOSITION .
co2, mole fraction D15 .815 .B15

02,y mole fraction .19 19 .19
N2, mole fraction . 795 . 795 . 795
AREAS
Stack Diameter, in. 13.5 13.5 13.5
Stack Area, sq.ft. « 9940196 99401946 9940194
Nozzle Diameter, in. «197 . 197 . 197
Nozz. Area, sg.ft. . 2202117 0002117 .0082117
CALCULATED RESULTS
Gasy Dry mol. wt. 29.01 29 29
Gas Dens.,lb/cu ft Q75 . 875 075
Sample vol., dry scf 68.5 34.3 57.7
Gas samp., dry lbs S.lb 2.59 4.33
Water in Samp.,1lbs . 125 063 . 147
Water Cont. 1lbs/lb . 024 825 B34
: Water, volume % 3.8 3.9 5.2
i Water, weight % Z.3 2.9 3.3
. Gas Mol. Wt.. Actual 28.59 28.57 28. 43
i Gas Dens. in stack . 8384 . 0383 . 8362
Stack Gas, acfm 4900 Sz0@ 5600
Stack Gas. lbs/kr 11300 12000 10100
St. Gas. lbs/hr dry 11000 11700 7800
St. Gas, scfm,dry 2440 2600 21802

Percent Isokinetic 109.9 123.9 103.6
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3.0 PROCESS & TEST PROGRAM DESCRIPTION

PROCESS DESCRIFTION

Polyurethane foam impregnated with a slurry of ceramic material is
fired in a kiln for 17 hours. The impregnated foam is subjected to .
a scheduled temperature increase which reaches a maximum temperature
of 2300°F. The polyurethane foam 1is destroyed leaving a porous
ceramic block which is wused by Foseco’s customers to filter molten
aluminum. )

The kiln is heated at 275°F per hour until the temperature reaches
652°F - 752°F. It is held at 2300°F for two hours and then cooled
at 40C°F per hour to approximately 1800°F.

Hydrogen cyanide is released from the foam at 400°F. The Kkiln is
fired by 12 natural gas burners which have a maximum heating input
of 3.5 million Btu/hr.

SAMPLING PROCEDURES

Sampling ports were provided at at least eight stack diameters abovs
the draft damper as shown in Figure No. 1.

Samples were taken according to EPA Methods 1 and 2 along two axes
of the stack at right angles to each other. EPA Methods 3 and 4
vere used for the determination of gas composition and moisture. A
Method S sampling train was used to perform isokinetic sampling.
The 1mpingers contained Q.1N KOH.

Sampling began when the kiln temperature reached 400°F. The first

sample was taken for a 2 hour period. Due to severe weather
conditions, the second sample was taken for a period of 1 hour
beginning about 1 hour after the first sample was completed. The

third sample was taken for 2 hours during the holding period after
the kiln reached its maximum temperature of 2300°F.
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17" o
2 Ports 90" Apart
Gas Flow
6 Points Per Port
y
O .__.I 12 Points Total
A
Traverse Point Location
Point Number Percent of Diameter
™ 13' 5" > 1 4.4
2 14.6
3 29.6
Qver 108" 4 70.4
5 85.4
6 95.6
Figure No. |
Kiln Afterburner Stack

New Unit No. 2
Foseco,

Inc. - Mt. Braddock, PA






