el o Pammayglomnin
v leormental Kasoueeey
gy Wik, THod

fhlglaseets Slowwewe Toest Bevlew

e 'l ||| (I
!|1"4I| !ihael"nrh:umi: Ol Pannsyivarde, no.
ftomre Bower Praduetion 2ot
Pottatown Lo,

/
. ‘ o oML
T B it B, Lowis, Chief 12311'[1'
flaneeee Teat g Ukl '
Irbwision of "Teehoden) Seeviees o Dot torhg
1l

ool Chlety Sowees Tenting Mot ordng Beetion [

WA, e lwen o Ponmnsyloandn, Ince, opgrates o 000 KW Centaue Madel To T-4500 R
et (B lne Mo @) used o boen onegite laneld T e o Che peoduetion of eleetelonl
et The Coaebine o s denign enbiog of 8 MMETTSH. Landd) e conditionae Ly
AL Bwly T, tewy serulber prior to helogy Ao ehe durbine. Bmisslong from e taebine
e vented Co the abmogphere theoungl o siogle ewbnes stack,

EHC T arn, e, eonduetecd 8O, ey meetals, ancd SO0 staak e nission tests on
Ebegaba kv 00 mondl Coet ol 1, 4 angd B, 1L, o sntinty the recuirern ents of Plan
Appeavnl 40599008 8 Fenwy oetals and G @ miaad ong weeee condueted while e
Tansblne wewg paeeforeen g ol 100 perosnt load, NG e mdssiong weare deterroboed ot 100, T4,
S 0 et off full lom,

AL The teats were aonduetad in necordanes with prreesdppreo ed test protoeol pand mee
deeeptable to the Deportment, The Pollowing sest mesalts were extracted Buom He

jUH] W R

Ik TRINELRSIC N

Tunellime RNV Wosl; ey (b Y0 G ey T
[Latnintlly, I M, Dt (R RVAT JEIC €Sl Eorm
1060 1. L0 M0 LA N
160 0 1051 e RN
100 B L0600, RN it







Lt L

4

NIy RSN 1

sy

aly 1hen

[0 T 8 U A VTR YT T

Menshlma Bt e,
Fatianatlly St (T Dt M snsmnipal EEICY Cramal 14 Lo
'|”.| I Il]'i'éh””ll ;E“ﬂu:ii ll l b m
(i 7l SN Sl A
i K] VSN A S
50 1 Lt KHR $l:
1H e LB B0.E (b (6
50 J T8 B HN |
S0 1 L0 RING R
B} Hi TR KRN A [T
40 J L0 $1E ] M
A BRI
. g o lawon
[ I ail; h
il Bl [y [ () 6y (g T8
1. H N EHE 1o Mol (A B
0 1O 1) Lotk 0, b
R Lo Dol Hal. (e







Dot B ile b alwragaey 24, L9499

1 11 N o A N T R TR e

etk [l W 21 T O T e Wi, IRTHA
Aperic ol a8 44w L ‘ B e (-8 B0 a8
Fhamy e Dol RN R N AT IR
Chaacl il 1 TR G N p N I | R TR N Rl
Gl b T T TR A Ll ol i L Lo g
M ey 1 R O B L1 T Wt Bl w1 I L R

I fielol )| TR R R T T Lo s et N A RS

Lot 8 T B A Ll Lo T AT | ol hom g5

Motes LD mesalts feweept Bun N, Ly Meeeuey) weee below deteetion it
Dreteest bom Bmdt wsed to enleulate roglty.

wes I Ehronny Sonthenst Beglonsl O e
BB DG 1114 A
e
TR AR
Twnilog Bille - Souwres Testing

i R W T






.....

.....

....

REPORT

FCIH

COMPLITANCE EMISSTON EWALUAT LN

(F THE

STOWE FOMER PRODUCTEON PLANT TURBINE MO,

POTTETOMN LANDFLLL

FOR

SOASERNTCES CF PENNSYLMANLA,  TMCORPGRATED

fDTVLSTON QF

TTHE

MASTE MRNAGEMENT OF NORTH AMERTCH,  ENCORPORNTED

QETQRER T9%9]
BCW PRCIECT N 00574379

PREFARED BV

‘un!u TP, Illl'l. ‘|:j:.|
,""'| PROJECT MAIAGER

RV
“ N s, .'\ " "” .‘:;l-liﬁifi'n-":ilfl | |' |'|!II

PALL Dy ROSENSTOCK, Fl0,, Gl
NECE FRESTDENT

BCM|

kl
BTy Engineers, Flannars, Scienlsts an Loty S rvic o
e ety Masling o Bryemouth Mee i), P i o Bhre (6



o'




EICH

CONTERTS

1.0 EXECUTEVE  SLMMARY |

.....

L0 SCOFE AN DBJECTTVES A

100 PROCEDURES 4

o Fleld worlk 4

Ao Mmalytiewl Methocs il

‘‘‘‘‘ S04 Caleulatdons it
Sod Egutpment Cal fThratlon il

Ao TEST RESLITS 5

o1 Gas Flew Ricke Dot il

o oclees of MUTragern Emtssion Ragylts B

----- 8 Sulfue Diowtele Fmisstaon Fesul by ]
od Sulfur Content of Fuel i

5 Matals Emisston ang &l D Spersion beoca g
R sty
oG Tur ko Operating Dk i

B0 DTECUSSTON OF RESULTS !
.7 Garnari 14
.80 Test Resal by ' 14

~~~~

NEPENDLCES

Appanddic & Tokent-TosTast Frotoce] and GO BB RN G e e
Append i B Fleld Samplnyg Freagre am
------ Appand e G Laboratory Proedioee g
Mppanddc D Calaulations
Appeadte B Eoulpment Calthratlon
Mppencd e F e DEsperston Anilyst s






.....

-----

-----

......

Tallw
Tl
Tinl e

Tal e
TalyTe
Talle
Tal e
Tal e
Tahte

K
4
5
#
7
o

THEFLES

Stmmiey ol Emlss boms Mond torng ot

Gas Flow Rate Data

efdes of Nitrogen Fmission Resulty
SO Emlsshon Resutty

SUEFue Content of Fuel

Merka’l Ewmlssion Congemtralions

Bleta’ Emlssiorn Rataes

DUsmerston Analysts Results

Turbine Operating Conditlong



et

ey,
-

\
suns




.....

.....

.....

\
.....

"y

1
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AGHSuevleas of Pennsylvandis, Ingorporatad CSC Services), o dlvision of
Maste  Management of North Amerlca, Ine. Caste  Maragement) oparates
ey s tad Ted B000 KW gas  turbln powerpraduction plant  Charmed
Torenfne Moo 20 Tocwted &t the  Pottslown o PennsyTvaeta,  Tandfl b, The
turbine s used to o burn ongite  TaneF) gas For o the  production  of
electrical power.  Turblne No, 2 s the saeond of  fwo Tdentieal gy
turbtnes oparated af the site,

Turbtne Moo @ 95 & Centaur Model P, T 8O0, manufactured by Solar
Turblngs, Tne., with a vty of 42 M BTU M. Thae g uened e Ehe
burblne Ty conditloned by an Aty pg) v ety sorabbeoe petor o © riny
v the turbtne.  Mv emlssions  From the turbine  are ventad o the
atmosphare through s s9ngle anhaust sback .

Waste Management, an beha1F of SC4 Seryd cod o ovetabnee BOM Englineers Toe,
CROMD o determlng the compliance status of Che turbine with raspect lo
alroembssion stangards.  Thage stanclards were ouklined 1n the Turbine's
Tomporaey  OperatTong  Pormlt Moo Al A9G-06I0  thal  wis T ssued ST H AT
Pannsylvanda Depardment of Frovd rormental T Resources (PADER

Terstimg was parformed o datarmne shack amisslons of ocides of ni e ogen
ANy, metads, and sl Fur @ onde CHC ) WOy emlashons  were
clertarmiocd wi el tha ke aperating at N0, TE 50 and 50 parcent of
FUTT Towme ATT other detarmimtlans were e formad at o 100 percent  ond
orly.  Metals testing Sncluded em!ssdon determinations of arsenle Chs)
By 1o e, cacmbum Cen, bokal eheome CErD s, mercury Clgd, nlcke)
My and Tead (PY). The measured s tack Rensslon rates were wswed o
decterming ground  Tevel  concentrations  of each matal by dlspersion
mocle ! ng

Tobler A summardzes the rasults of the tesk! g progean, and. shows tuebing
wmsstons  meet  permit condietons,  Dneuced b the Table arve emlsgton
parameters, the tucbine Toad condition ot wileh Testing was  pertoremed,
and the amisston testing resulty as eampired oo the sl Vowab e standards
contalned  Tno the  Tamporary Operating  Parmit,  Complebe  regy’|t AT
presented o Section 4.0 of bhig e,

Durimg wwch SO0 emlssion fest run, rabe somple of the Ffuel gas was
colTeetad and submdtted to the Laberatory For fotal sultur analysts,  Thae
avarage of the three analyses parForned shawad the sulfur content of the
Tual  to be 000k pEvcert by owelght. o Subpart GE, Sectdon GO, 33,
Paragrapn Chyooaf the WLS. Envivonmanti) Protection dgency  (EPAY Noy
A B Formane e SEindardy o MERSD Vimits the sulfor content of The g
Durned T the tuebing b 0,8 prrcent by oweight,  Resudts of the sulfur i
Fuel analyses show the Funl meel NGBS standirds,
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L0 SCORE ML CRIECTIVES

The scope of The project ws antTined A BeMTs EnbendeToeTest Frototo]
aulbmt ted ta Mes WL Fag Koma of  the PADER ono July 0, 997, Coples of
Tkant-Ta-Test Frotaws] and related correspondence  are Tret uded oy
Appendin Aoof this report.  The obdecttye of The sampling progran was o
catpremlang the FolTowlng parametars:

g Flen - actm ane sefm
G Lemperature - °F
Gas modstuee contant - percent by valume

Combustlon  gas analysls . percent by oovolume COm, G, G,
and Wgo Chy b fFerence

Wy emlssion  concentvation - ppme At 1% percant O
gupressed al LHO conditions

Oy wmisslon concentration - percent by vobyme

SubFur cantent of Fuel - percent by welght

Matals amigstansg - qeidsef and Thike

Gulfur diowlde emlsshons - ppmv gl V5 percent O and Thihe

Ground Tevel concentratlton of matals - ug N
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3.0 PROCEDURES

AT FLELE BICIRLE,

Fletd testing was conducted on September 30, Outober 1, 2, 1 N I TP B R
The sampl lng team congdsted of the Followtng BOM personng 1
----- Bl G Burg, Project Manager
Kol Brenbon, Techabedan
NEel Chisrng, Techobein
N s Lan besting wins comduetad  accordlng o procedures as o outlned
it Erv b rommental Protection Agency CEPAY Reference Method 20 of the
; Fedecal Fealabp,  Voluame 4l Number 160, Emigslang of B0 wers
deckarmi ped by PADER procedures.  Metals emlbssions were cebarmined ly Lhe
PAOER  "Haavy  Matals o Test o Method. " Metals —and S0 ewlgshon
detarminations wera  conducted st danaaus Ty Dascedptlons  of Lest
e mathodolagies can be Found Tn dppendis & of thts veport.
T8 ANALYCTLGA L VET R
W samples genarated durdng She sampltag progeam wers returned foothe
Tabaratory Foroanalysts,  The analytboal methodologies and Ehe baboratory
----- Gika e contadned S Appaendic G
Ao CALGLLATLOM S
Daseriptions of the caleulations performed fo determine Sest resalts are
contalned 1o Appendic DL dpperdbo Doalse TEsts eoquations and all reduced
Fhelel dato used to obtain test vesulty, '
! . .v . . .
- O W O Y 1 I

T accordance with o accepted proceduras  pubTished by the EPA, all gag
gelority  measwring  woulpment, gas o volume metaring o woulpment, il
Eamperackars  measacing o ecquipment  owas o caltorated  pretor to the o test

progran.  Appendic € opravides the calthration data.,

ill
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Ao TEST RESULTS

O T N W

Gag Clow rote dats obbpined during fthe mebals testlng are contalned T
Tabie 1. Gas Flow vake determipatlons were conducted with the Curline
aperattng at the 100 pareerd Toad condbtion,

0 0 T T M R AT

Tnglude the measured Op and WO, emlssion concentrations, fhe measured
Ny emdsslans  corvected  to o Vhepercent Oy, arnc the o WOy emlEETONS
enipressed at TS0 stancard amb lant o condt Eons .,

Oeldas of pitrogen emisston vesults ame contadned S Table &, Rasu s

O OO W G T O e 1

Emdsstons of S0y ware  deternined sloultaneaus Ty wibh ometals  sampl g
Resal t5 of the S0p testing ave contained fn Table 3,

Cogygen concanteations were determined For each Tt run by collaeting an
Intagrakad sample of the shack effTuent oo gos sample b Fol Towed by
Orsat  analysts.  These  results  wers  wbtlUeed T caboulating  50p
amd s s Tan concentrvations ot U5 percent owygen.

O R A N o o A

Durtng  wach  S0s  fest e, & sTngle  grab o sample wf the  fFuel  wig
collected tnoa Tedlar sample bag.  The gas sample was  Takan  From the
system at @ polot after the tray scrubber.  The samples were subml Tl ko
AtTamtle Analytical  Laborakory (ALY, Whitehouse, Mew Jersey, for total
el Eur analysls, Resulits of these anatyses are contained tn Table .
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5 WETTALS EVELSS L I A R LS RS OM MORELLNG. AL S

Rosutts of the metals  emlisston  detarminatlons  are contatned In Table
Mes . & ame 6. Table % cortalng metals embgsion concantrations and Table
§ ocontalns metals emlssion rates,

fesal s of the metals abr dispersion mode’ing  dre comtalned o Table

Mo, 7. Thase  results  vepresent  Che annugl  averags ground  Tave
concandrations of metals with Turtine Moo @ operating at 100 perc el T,

A6 TURBERE. R ERATLNG. AT

Turblne operating data recorded chrfng all test cung are congatnad  In
Tuble Me. B, The vadues presented swece  obtatned by averoging atd
reactngs recordecd Foroeach test o,
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e TABLE 2
QUCIDES OF WETROGEN EMESSTON REBILYTS
Meginss e i gsfion W), Ed s wne
Turling un Tant [ TRTH |||1 ab b e R e :l" i G Gy LB
Lol o, Dinte (bt ML ppoy Means e ud: RS0 Comelibions
1l '| T3 4,7 200
0 ! UG 6.4 210
100 3 RPN 16.0 26
vgrage o e 16.0 27
~~~~~ : h 1 T35 T 8.3 RG]
i 2 s RN u . 1.5 RE
i B el 17 V2 dnad
hvprage - i .‘i' 1) R
hif) 'I T 1. T, E KR
it i IESE . !! Tk, 36,3
50 & QNPT 1. 1H .0 gt A,
Average e e 8! 144 B dul
q | TR TG 1.4 !1‘; L B0
an n Hr2sal IHIRES 9.6 Ji .‘El ?El ]
an B Hresat T8 6 4.1 HE] 2 .I!
e ra.ge 18,8 .6 i 3l
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SULFUR DEOCIDE EMISSTON RESULTS
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5.0 DESCUSSTON OF RESULTS

S0 GENERAL
Tosting went well and Faw problems ware encountarec,  ATL Teak  checks
candueted  cuwring fhe S0 and metals  estiog wers within the allowable
Flemdd, Tsolctnetdc devbvabboms durdng the  metad s testing weorg within the
90 to 1O percent  acceptabTe crange. AT calthreatton ane owero de i
ehacks of  Che MOy and Oq  wealyers  wers  wlbhdn the a2 parcent
alTowabte ranga.  One exception, however, ocourred durtng  Run Mo, & sl
— Ehe 75 percent Towc condtESorn where the WO ana Dy axh b ted  a 2ero
ettt af 208 percent. Ay speeifled o G025 of  ERA Method 20, MO,
results  were  caloulated  For that  ovun o utdMaing the  nitlal and
recal Mratton cata, A NGy emdsston  concentration of  SE8 poae a1
""" percent O TS standard conditons vepresants the Wgher v lue ab i ned
Clable 20,

The MOy emisstans at TS percant O T80 standard  conditions  are

caloubated to be 3500 ppev o ut SRz ing Anttial callratdon dat.,

PR N A W A

ALT mmdssTan results as well as G sulfur content of the Fuel obhalned

et G besting progean were welT within the ol lTowabbe  [imits,  The
average megsuead S0 embsshon conventration was 200 ppoeoat TS percent

G bl Ts Tod percent of  the THO oy al TowabTe Timtt,  The average

,,,,, subfue content of the Fuel was O 0052 peecent by walight, which s 0,65
' parcent  of  the T Towabbe  Vimit o oof 008 percent by weldght.  The highest

MEy —wmisston  concenteabion  CIYA ppnd was measwred  abo B0 peroent
Curliee  Tope, ancd ts  TEE percent  of  the B0 ppme @t Towsb e Timid,

Fina Ty, dlsperesion medeTtog  of  test resul by showsd  that  4he  turbine
me s e operating conct Cioms wlth orespect to ol TowahTe graund Teval
concentrations of melals,

L
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AR ENTTIC B

FLELL SAMPLING PROGRAN

PO SAME LG PRCGERLIRE S

Pl Tasto Sbatbon sl T eaverse Locadlan

The Turbine Mo, @ exhaust stack Ty oreaund with an Internal olampter of &
Foet,  Tu test ports are Tocated on the same cross sectional plare, 90
degreas apart,  The nearest upsteaan and downstream Elow dlsturbances e
Pocated 28 and 675 cduct dbameters, respectivaly, from the tast ports.
Aoschamptte drambng of the stack and port Tocatbons s &l the and of ¢his
Appenc D,

The aumber of traverse polints wsed For the metals amiss lon testing, as
W Ay Che peelimTomey onvgen traverse of Lhe MO embssion Tasting s
deteratned by EFA Method 1), was &4 CH2 per port)

Mecordting to G000 of EPA Method 20,  the mintoum nasber of  Eraverse
potets Cor N0y sampling Forostacks with cross-sectional  areas less than
TELTFhs s gt The cross-secttons] ares of Ehe exhaust stack was
TEL6 T therefore e Bght troverse points were ot e,

Tod G e el e Tempara e et prmlnations

The gas Flow rate and temperature perof!les wore measurad by eonducting a
veloohty and temperature traverse simal taneous with the metals and S
sampthing. The gas velority head was measwred whth oo "8 type pltot Lubs
conngetecd  tooan Anctined manometer. A Chromel-ATume ! thermocoun e
connaeted to bopotentiometar was used to determing the gas temperature.

oo Medabuea Corlant

Sampling was conduetad cemploving the princltples presented in EFA Mathod o
anch - concurrent Ty with metals  sampling,  The parameters evaluabad o
determire  the gas  strean's molsture contemt ware:  sample Gas volume,
sample gas temparatuee, sample gas pressure, Tmptnger molsture il and
sTEUea gel modstura gain,

Todh o Sele S Mo e L B el Dk g Lea o

Aotegeated samples of the exbaust ges were colleckted during sach run oy

ealracting a portlon of stack gas ot each traverse point and colleckd e
Them  n a0 sample b, Each sample was  analyred  according T the
ol Tawing procedurs.



A Fasher Type BoNo TO-B05 Orsal gas amalyzer wis used Lo determing  ¢he
motecular wetght of Ehe Floe gas.  The FolTowlng parameters wera measur e
Boocateutate the wolecular welght: volume percant careban ol ge O
volume - percant  ogen (o), and  volume  percent  carbon  manowge (o
The solume percentage of ||i Frogen Chad was determined by d4ffarance,

These poarametecs werg measured ustng the pringiple of gas absorption 4
Spect i absorbing solutfons, A T00-m1 Floe gas sample was drawn theaugh
Ehe glass manifold to the sample chamber using the Teveling bottle after
fhe sampling Tine had bean purged.  The  system owas then  olosed by
i usting the absorbing solutions, whbich selactively collected ol fFarant

giseaus  components of bhe stack gas.  Carborn dlowdde was ool lected in a
potassium bydeoctde solution o Che #1056 absorber, oxygen was collagted
a potasston pyrogalTate solation In the second absorber, and carbor

mononcide was ool Tectad  now cupete chlortde  solutton An the  Ehied
alsorhee,

The wolume of o spectfle gaseous component collected 4n an dnelvidui
ahsoring solutdon was determbned by the changs in volume of sample gy
I the sample chamber after the bubbling theough of that solution wis
complete,  Because the orlglaa’l sampla u'»llnun was 00w, amy change Ao
volume also represented Che percentage of the specific GRELBBOS  compenend:
Found To the stack gas steeam,  Temperaturs changes of  the samp e were
mintodized by owstng & Jacket  FUTed  with o isopropyl  pleohal,  which
sureauncec the sampTe chamber,

Results of the  Ovsal  analyses are contatned o Table A« of  $his
Mppend e, For the  purpose  of a quality  control  check,  The Y Gl
concantratlions obtalned by the festrumentatlon analysas during  the MY,
testhng are Tnchuded T the table.

ol Medal s S

AT sampl g procecuires  and  samplbng  eguboment  employed  wers  fhose
OuUtTinec tnothe PADER "Haavy Metals Test Method, " :

The nezle sTee vuguiead o maintslin dsoktaabic sampling wis calow)sted
From Che vesults of  the previously completed veloolty ang  temperiture

travverses,  The sampl g featn used a glass-Tined stainlasys stasl [MIRRIKI.

That was heated to 250 degrees Faeenhedt by oo dnternn) heating alement.
The Freant of the glass Tiner bad o glass nozele of a caleulited slpe
vecuived toomadntaln o Ssoktnetdc sampling,  An "SY bype pltol tule and
Gheeaime Tef Tume T ey mu('.nuu»lu W1 |I|au||||'!'rl Tor the probe Groorcder SO monl tor

The watoctty bead aond fhe temperaturs ot the traverse podnby g the
samp g pertod.  Sampled gas passed through the glass nez bad probe Tlnear
T @ |:'|"|§imie1* ghed glass Frber FHter for the removal  of  the  suspencad
Particulates and metals.  The F9Tter was housed 9n a0 bealtad chamber wlth

o temperatora maintalned at 250 degrenss Farenhadt.  From the 4 Ther,  Lhe
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Slack gas passed to the Topinger trader,  The Fest thrap Tmptngers each
containec  TEG wloof 000 W mltete actd CEIMGI D The Fawrth Sl egar
contabmned approwcimately 200 greams of coarse 170 Lea gl whideh  eol e o
ey omotsture anddor o vapors that were  not caplbured o khe e cectng
Tmpleg g,

The secand Taplager was a S00-ml Greenbury-Smlth Fnpdgerr s the Elest,
b, and Fourth wave S00-m1 tmplagers of  Lhe Grganbureg-Smith deslogn,
moct el by oeenTactog  Che  tip o wlth o Ta-tnch doslde dlamater ¢1.0.)
glacss  tube.  The Cmploger  tradn was  Smmeesed tnooan tee bath For o he
entbee Lest perlod dnooorder to prevent the  enlt gas  temperature  From
pceading 7O degrees Farenhaelt, :

From the twpdnger treatn, the gus was  concue ko Ehreougt anoumb b Teal oo
Boo the  contrat  console  Can o docderson Universal  S4iel Samplard  thatl
contatned the FolTowing pleces of wquipment CUsted Do the ordar Tn wihleh
Sampled gas passed through themp: o maln walve, hypass v lve For Flaw
aujustment, anoabethight wacuum pumy, & ey gas meter, aned o ow cal i heatad
ortfles.  The orbFioe wis squipped with pressure Eaps that wers  conmec o
weross fhe toe ined maoometer vsed tooensure that sollnetie canditlons
were e tng matntaclned, A osehematls dlagesm of fhe EPA Method 1 samplng
Bradn U5 depleted at the end of thls Appendi .

The sampling Crade wis sublected to oo leak check prioe tooand afler each
Somple vuec o The Telet of the nozele was plagged, and Lhe LI ESuum o wa g
hedel at the Mghast vacuum abtalneo duvdeg the cbestimg perdod,  Ino sl

cases, Lhe Teakage rate was mirimal, neot wieceedtng  The maxclmum 2t Towab e
Teikage rate of 0,02 ofm,

The mbnmume sample valume collected For each s ample o wias 50 csoef,

Mo cempletion of a test, the sofled glass Fiber F1Tter was remaved From
Prs T e holder and placed tooa pebrd dlsh That was SR G B guent ]y
Seilecd.  The probe Timer and nozzle wera washed nternn Ty wifith 01 N
D5, Che eestdual matter remaindeng Ino the probe was  removed wlth

nylon beush attached tooo polyethylene Vine,  The Front half of The gliags
Faltee hobder was vlaged wlth 000 W HNGy,  and the washings  obtal ned
were addec beothose collacted From the nozile aod probe.c AT washilngs

were ostored  bnoosesled o amber o glass  hottles  For branstar  too bhe
Taboratory,  The sT10ca gel wsed Tn the Fourkh fmplnger wis  ramoved  and
Stored Anoa sealed sampie bottle,  The contents of thie £l oS, an
Ehled dmplngers were comblingd and measured Volumedeteal Ty, The tempdnegers
were than o orinsed with 9.1 N HNOs el the washings added to Tthe el gy
solution,

b Sl Eue D echele Bwmdss oo D teenLoa S ons

Samp g procedures as out!ned dn the Penasy Tvanta "Sourcs Tast Mangal "
For o awides  of  sulfur testing were utd I Teed  For  the Ao sampling. Tha
methodaTogy wis modUE we By fhe acddtElon af an Pmpd e cantatolng an @
percent solution of sopropyl aloohal (ERA) . The TEA serubbed .y sl fur
Braoalcle present dn the sanpla, maklng the methodolagy specitic for S0,



|

o g was condueted by oesbracting gos o at The mid-patint of the staclk
fheaugh & veoweles @ beated, stainless steel probe; and than o conduettng 1T
foan Smploger fralo Ehat o consisted of  Flve  seporate g s, The
Flret ane EhUrd hmplngers  owers of  the Graenbore-Smithoces g, Thia
saeong,  Fourth, and CFEEED Smpdngers owere of  the G mbeeegpSmith desyn
wed 4 ETed by replacing  the  Tmpactor end withoan anprostmately e
COL Gty LD glass  tube.  The  Chest Smploger cortained THO mi o of
Blepercent  Dsopeopyl  aleohel CERAY . The secand, thivd, and fourth
fmplogers  confadned @ total of 400wl of Sepercent seved Lann Byeleanet de
CRaOMY L The FIEER mploger contained appeosimately 2000 grams of eoarse
sl e gel boo sollect any  molsbure  or o wapies oot capbured  in the

praceding fmplngers. A& F9Tter holder contadring alags Fiber 9T Tar was
placed hatween the First and second Tmplngers, The  Smpdngar brabn was
e esed Snoan Toe bath Foro the entbeg sampting per ol

A ddagram T Tastrattng the somple tradn s fngTuded b the end of This
Appencd i,

From the Tmpinger train, the gas was conducted theough an umb T eal coed
po ke control  comsole, an Andevson  Unteersal o Stack Samplerthad
contuined the Following pheces of equipment CTUsted ta the order Tnowhich

gus passed Through thems s g madn valve, bypass valve For Flow acljustment,
analrtight vacuum pump, s ey ges o meter, and @ calibrated ariflon. The
arfFiee wis sguipped with prassure faps shdch were connectee aoross an

fretinad manometar Goo omeasurae sample gas Flows Cheough the sample tratin,
Somp g vate was madntadned ot approcimately 0.7 eubie Feel per ominyte
G

The sampiing traln was checked For Teaks before and after each Somple
ron. Tha dnlaet of the nomele wis plugeecd snd Ehe pump vacuum wis held al
The Blghest vacuun attalned duving that pevtod of testing. Tn all cases,

thi Teakige vake was wlntma) and did not eceed  the mao emume T Towa e
Lakage rafte of D002 cfm,

Upon compietton of the test, the sample traln was  pureged Fere 15 mbnutes
with ambbend advoat the approwimate average Flow rate usecd Forosampiing,
This engured that soy owides of swifor remsintng oo the Flrst Topidnger
were pureged From the BO-percent TFA solution,

Tha combents of the second and thled mplngars ware placed In s clean,

soaled sample bobtie,  The contents of the Fourth Smplnger warg placed fn
aseparate somple bobthe,  The tepingers were eadch Lheyraughly vlonsed with
Gepercant NaDl o solubion and the washings were added o Ehe respective
fptrigar  solutions,  Both this contents  of the Flest Taphnger and e
Foltar hetween  the  Flest and  second  Smpiogers  were dbscardaed., AT
samplas were kepl an dce unti T oreaching the Taboratory for analysls.
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Pl ek of Nt Emdss Lan Determd mat Lons

The sampting procedures and egulpsment used For onides of o frtgran  CHO )
amisslan determingtlons are those oulblined T Method 20 of the Fodppil
Ragdatee, Volome 42, Moo TEO, January 29, TOH,

Testing was  conducted by continuously ectracting gas  sample  From  the
enfaust ostrwam through o beated peobe, o beated glass e £ e, and
conducting T through w condTttoning system to the gas analyeers, AT
sample Tines, pelor o the conditiontng system, were heated 9o order 4o
Prevent condansation.  The condttiontng  system contained re e gerator
deyer, o water  frap, and @ secondary P Eere, Ay condensate  wis
cantAnuous Ty removed From the  sampTiog system by Che water Evage, wihiteh
mhnimtzed the contact between the condensate and somple s

The amalyzers  used were o Therms Electeon  Corporation Wodel 10 AR
chemd Tumt nescent  NONG,  analyzer  ane a Beckman Meda]  T75 paramagnatie
arygen amglyeer,  The made) 100 AR containg an MO» o NG converter  an
etght Tloear, fullescale ranges Fram 2.5 o 10,800 Pavels e w15
Gapmd o The Beelaman % has Foure Tinear, Ful Tegenls ranges From Boto 28
percert. Ao schematie dbagram of Che sampling and caldbration sysbam Ty
tneTuded at the ang of Chis Appandd.

ThaFoTTowing  sections  cdeseribe  the  measurement sy stem  performanee
checks,  pralimioary  sampltng  procedures,  and  Lhe NOw et s 90
catgrmination procedures that wars ot eed,

PO Gattbeatlan Checlos

Cattibratton gas wsed For the Model 10 AR had & concantration of 66,9 P
MOyt ntbrogen wod was  docamented  traceable  to o Natlonal Bureau  of
Standards MBSy Refwrence Matertals,  The cwvgen cal lbration gas wins 27,4
percent noniteogen certiFied oo glepercent aoouracy. The micke and e
Lave’l concentrations ware achleved with a gins < wider,

Pretor to gach Snclvidus] test run,  the zeroe and mbd-eve) GARSES  were
totrodueed  to the ana’lyzers and the responses sot to the e ate
Tarvny, Then the  Tow-Tevel and  hlgh-Tevel  cal fheatlan gases  were
Tatroduesc, and tha Testrument FEspanses g e recorded on dthe Cillbratdon
Data Sheats.  AFtweroeach test vun, the gases were again Tebroduced  are
the responses recorded an the Cal4braklon Dita Sheets.

TR Intar Ference Respons e
Gasaeous  components were inteodutaed separately Tnko the maasuremant systen
dnch the rasponses noted,  Thase gases conbadned companerts that may have

acted as Inteeferants to the analyrers.

et cases,  the vesponse to the gases was less  than bhe defreant
ol Towalle rasponse For bath Trstrume s .



Fobcd Rasponsa Thne Determination
The response thme of the sampling system was determined as Follows:

aproe-level gas wis Introduced  to o the sanpTing  system,  After a stable
raading  was o obtateed,  the  osystem owes o switohed  tooomendtor bhe  skack
REFTOent.  The wpscale response tlmg was measueed and recordad on a data
sheet. Then DbgheTeval gy was drbeoduced.  WFter o stable readlng was
abtatoed, ©the  system  was  switched o mondtor  stack  efEluant,  The
dowmgeat s respanse thme was measwred and also recorded on oa dats sheat .
This proveduwrs wag repeated three tlmes. A& stable value was equivalant
Looa change of Tess than T percent of span value For S0 seconds, or lags
Char 5 porecent of The medsured average concentratlion for 2 minukey .

Tl WG b WO Converston EFFIclancy Chaok

Thee T8G9 ppm WOy caltbration gas angd &1 4epareant o gns weres mbed
Pt Antroduced  Toto the MO, analveer.  The  sampling  system s
aperataed  For A% minutes  wlth o Lhe NChe  responsas  recordad, The
fstreument  eesponse was  stable over the  DSemdnute  perlod and dld  ngh
decreasy mora than 2 percent of the highest peak value.

TS Pt Tty Oxygen Traverse

Aomre Tt oy ooygen braverss was conducted For the purpose of seleck! ny
Sampltng points Forothe WO emisston determinations.  WIEh Ehe  burbine
aperating at 30 percent of peak Toad, the owgen concantralion @t eseh of
Lhe @4 traverse podots was  determined.  Results were recorded an fhe
Method 00 Fred tmdnaey O Tuant Traverse Data Sheet.  Elght podnts with fhe
Towest ouygen concentratlon were selected For the NG wmfis s Ton testlng.

T7h Guctelas of NEErogen and Duyean Measin g ment

uctcles of wltragen and oxygern concentrations were measured al sach of fhe
eraht feaverse polbnts,  The minimum sampling tloe ot each point was wt
Teast T owlowbe plus  the Tongest  average  system rasponse  Lloe,  The
wverage steady  state concentreation of N0y oand O were  determined s
recorded on Che Method 200 Field Data Sheaets,

At the begiontng of each Ny test  rur approctmately  every 10
minutes duretng the o, the turbliae operating data was recorded

L0 ELELEL AT, SHEETS

Coplas of all Flald data sheets genarated during the Field festling are
cortat nee at the end of this Kppandi,

-----
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VAHLE Bl
ORSAT TEST NESIITS

Turelinmg Jng breumen b
Tosl, fiur Lol Iiii: Ui Jepaa e )
Faraungipre Ny, ) (i) b (G (M1

. N ! LG 6,7 T 38 0.1y
- I“Il" ? i [n] T TE 4 RN 4D
' W, i H{IN] RIHIN: 14,4 R {1
N“:l,‘ N it [ al A
H*Il" ‘ i T AR 178 ] al (A}
N ) 3 ) T e e
N, 1 () V) 1,5 It 0.0
00 ? 5 V8 T 2. 0.0
_____ NI, 3 (o T T 1§ 0.0
NG, I HIN TELG) 15,10 2 ()
N, 3 1) I 18,7 I £ 0.0
NOI, g A T T 6 N 0.0

Miptoal 6 Sl 1 e , T do 0.4
Maktale! S0 ¢ L Té1 4. I
3 e e R A

l”lull" o 3wl P58 peecent Toad, orsot sample was Tost.
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CAPPENDL I

CHLELLATTONS

L LI 880 e 1 W O 0 o S o R M T

Bndsston concentrattons of  NOw wl U5 peveent  oxygen  and o oat 150
condTetons were calealated tnoaceordaonce with ERA Method 20 and acoording
o Me Semece Bar formanne Shankinels  CUSESY Sulbpact GG - Stancdards  of
Ferformance For Stattonaey Gis Tuebdnes as cdescrtbed tno the Fol lowing
sectlons,  Talle D10 whleh appears &t the end of this Appendi, containg
fthe average  measured NGy oand Coocaoncentrations,  all creswlts of  the
MOy embsston  calculations, and WU amblent  test o oconditlon date and
furbing operationg data used to caloulate the rasults,

T rciele s of NLEeoesa it IS Pae ek O e

The MOy oot Tutant  concentrations ware  coreacted o TS percent  owygean
(Opdaccording o equation Q0.4 of  EP& Method 200 This  eguation
appears tooMethod 20 as Follows:

Coaly m Gyl e i.!i.;:..:..i.i.i...
wll J

g

‘:, g o Folbutamt concenteation corvected to TS5 percent Oy, ppm,
;! o Foltutamt concentration maaswrecd, dry basis, pom.
T Measurad o concentration dey bashs, percent,

The I”Flli‘il.ii;l.l‘v"i!li NGy comcentration (G wnd o the  measured Qs
concentration  ChOs For  each test vun owere  obtained by averaging i
e v g IIM':I':III'l'lﬂ\i'lH abbwined ot each traverse polnt,  This data, s
we'll as  the  NOy «uru:nl'l'l:'ruill:‘i::»l'n!s; corrected too TE O percant Do, e
contatneg tn° .ll»ln Beloof thbs Appenctn )

Tod o tnchelas o MLt e Emiisslan LS00 UIH|| L Lo,

The  NOyembsston concentiatlon wt ESO standard conditlans  dppmv) For
each test o run wis caloutated according to BOCINECCI Y of  NSPS Subpart
Gc ThEs pacsgeanh TEsEs the FolTowlng eogualion:

L CH ) 0653

ol
iy OO0 B ety



Mhara

My Erdsslan eabe of MOy &b 0% percent  Op and 150 standard
amblent condt thoms, ppen Dy owalume,

Wy o Dhserved MOy, concentration at 15 pereert Oy, ppm by volune.

(" wefarence combustor nlet absolute pressuee &b 10700 KETopsscal s
amby et prassure, wm He.

[y o Ougeevecd combustor Anlet absolute pressurs ot test, nm Hy,

My lservad humladl by of ambient alr, o a0y ale.

G wo o Tegnscendental congtant, @

Ty w Ml lent temperatuee, K.

Table D=1, presentad st the end of s dppendts, contatng atl amblent
fest conddtTan data observad combustor inlet pressures, and the observad
MOy cemcentrations  Cppoyat o TE O percent Os)ooused  too caleoulate  the
MO concentrations ab TS0 corcTtions,

1o Combustor Inlet Prassure

The  referance  combustor  talet  absolute  pressure P at standard
abmpspherie  pressure  CIOTE RS Topascals)  wis determined  from o the

manufacturer fo e TETCT pel CRIRE mw Hy) owk YO0 percent Toad.

The observed combugstor dnlet absolubse pressure at tess Peodompressed
i psta wis caleulated as FolTows:

Py o Pty o CPpyg e PTEONCTETO)
g
Py woobservad combugtor Tolat absolute pressure Cnsii)
peie worecorded combugtor tnbel pressure
Pl m Barometrde preassure, o He
THO w FlgMatmospher g
STLTO s A bnog e g

Poy wrcprrassech as mm g wag than caloutated as follows:

Py o s band T 7O CTEOD

.....
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......

-----

S |

W
Frg mobservad combustor Dnlet absolute pressurs ¢ Hy )
FOLTLE me s bk phere
DOO we e Hedatmos pher e

Tl Obsarvee Humd gty

The observad humldity (Hav of The amblent ale durtng wach test run was
X (W} v ' ! '
caloculated avcording to the Follow MEE @cpua o

Hey o CARHITRODCH gy 1
ey e:

g o Ubserved hueddi by, gowakar/ yocley i
How o Relatifve hamiddty, percent
Hoap »  Swturation humiclty, G owaterdo ey ale

The ralative bumidity was  determd e by et BudbAdey bulh measurements
Laker duetng each test run. The gaturation bum! dd oy wit clebavmlogd From
dpsyehroma e table ki Tatng the ambient temporature and Sarometrd
prassure.c o hocopyoof the paychrometet s table vsed can b Faund Fol Tawl ny
TabTe D1,

0 ETALS AN S0 ERLS SO CALCLLAT TN,

Metals and  SCn  emlissions  wers caleutated sccording o equatlons
contatned o EP& Methods 2, 3, deoane B ool A CERGO, Appencdy T, Thege
EouAtTons were  programmed Tnko persongl computer o Faclllkate the
caleulation of the best program results.  The gepatioms  can be Found
Following Che psychrometric Labl e,

Complate results of $he computer anatyses are prasented on the UIITIRN T
output shests whlch Follow bhe equations.  Also contadlmad on the sheels
e @bt nput data used toocaloulate the results, '

LT O Gommitant Lan. Sheetl s

The conversion oF ppmv total  sulfyr contert of the Furl ewpressed wg
Mot precent by welght  sulfur  wis carrted out by hand, Thls
caleulation s desoribed on the BN Computatiaon Sheets that Follow the
computer output shests.,
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of stack, dn

Modature contens of gas sbrean, dimensioniess

B ot worraction Factor, dimensionless

Faortdoulate concentration as Lo% GOe [y ) o dlsent

[HEH

Farticulate concentoation (dew) I KPR F TN

Farticulate concentration fwet), sl

Dibommme o of noznle, .

Farticulate enission rate, Lo
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