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south coast 
AIR QUALITY MANAGEMENT DISTRICT 
21865 E Copley Drive. Dianiorid Bai CA 91765-4182 (909) 396-2000 

-! 
b 

Ms. Susan Thorneloe 
U.S. Environmental Protection Agency 
Global Emissions & Control Division 
Mail Drop 63 
Research Triangle Park, NC 2771 1 

Dear Ms. Thorneloe; 

Thanks again for the information that you sent regarding sulfur removal in 
Denmark. I really appreciate your uick response to my request. Per our telephone 

landfill gas fired equipment in the South Coast area. 

The three test results are for a landfill gas fired flare, turbine, and boiler. After 
review of these reports, it appears that Dioxin and Furan emissions are negligible 
from this equipment. However, I am still looking for a test report that indicated 
emissions from BKK were of significance and I will forward the results once that I’ve 
located it. 

Also I have attached background information regarding Rule 43 1.1. Please note 
that this Rule is scheduled for arnmendnients in the Fall of this year. Give me a call 
if I can be of further assistance in the future. 

conversation I have attached severa ? test summaries of source tests conducted on 

Sincerely yours, 

Senior Engineer 
Public Facilities Branch 

RWM 

attachments 
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soudl Coast 
AIR QUALITV MANAGEMENT DISTRICT 
9188FWRDRM.ELMOHTE.UB1731 (818)671-6200 

April 5, 1990 

? b a r d  
south coast Air Quali 

Mauagement District 

431.1 - 
Pro d Amended Rule 431.1 - Sulfur Content of Gaseous Fuels har, been developed to 
fu$?reduce cmiUions of sulfur compounds from the use of proctss gases, such as 
refinery-make gag and landfill and sewage digester gaws. It implements Control Measure 
#88-F-2 of the 1989 Air Quality Management Plan (AQMP . Such reductions in sulfur 

to p! us w d s  meeting th oatlonal PMr0 rlandardr, in addition to reduaq  other 
xte mater. OQr. and acid rain llu propcad affects about 16 refineries, 33 & and 20 sewage digester plants operating in the District. Staff has consulted with 

the lfIcaed public, reguloled Wtrier,  and olber agenda, whose Input was carefully 
considered md i n t e w  in thir ngulamypropawL 

Rule 431.1 currently rquires a sulfur Limit of 80 ppm by volume forjascous fuel sold in the 
which have a l im~t of 250 p m. Gases Dispia. exce t for land6ll md diguter 

produced amfburncd o d t e  have a limit o 800 ppm Staff & pro ing a UN o m  limit of 
40 ppm told sulfur, averaged OWI bur houri. and calculated tu ydrogen sulfide. for all 
gasmu tu& md U t i U  subject (0 this de. except for ~hlral BI Tkk limit is 

and other %!des 4 dkuEdU may be rchlmd varlou a&bk technologies. which 

iron sponge proour A 16ppm Umit & rlso proposed for natural as sold In the District, 

While emllon redudom M not atd from MW gas, the proposed sulfur limts are 

In order to a.u&t with Lipnce Vurecatlos staff IC propdng that continuous emission 
~ ~ d t o n  be hul led  a%ri luulfillr md sewage digester planlr for monltorin the 
total arlfur c o n w  of Iba sore burdo& Fadlitla will llso be re ulred to su%mit 
dam 00 bel wage, md sulfur content of the fuel -u determlne 3 by continuous 
c d o n  madton-to Ibe Dirtrict at d i e d  htenalr Mc nltoring and recordkce ing will 

reworded after ateruiVe coarultatiom with the affected d u m ,  other agencies, and 
DUtdct rtl& Tbuc aemptlom were sped6 crafted to addrur murcu which are 

compo& For aumple. chs current de minlmru u e m  tion of 30 Ib/day per equipment 

nahlrplgas, in cberuftpropod. 

whcb b a 

compound emiuiom derived from implewnling the propose d amended rule arc necessary 

P %" Y 
t e c h n o l ~  and ecomddly feasible. Redudom of hydro en su Y6 des, mercaptaru, 

Include the amine process, Ibe Meroll proccy, cam ? c raubbing, chemical addition, and the 

which i( consistent with b e  Southern Califom& Gar Company's 1 mit with ILS suppliers. 

intended to ensure lhat future sulfur T ml laaea~l will not OUM. 

P not be requlred for burning M a gas. Several UCN tions have been deeted or 

m e n @  controlled by other Distria du or % w ch have Uttle or no emiuions of sulfur 

or source hau been duad  to S Ib/day per fadlity, u d u  (E :3g emissions trom the burning of 

Masure f 88-F-2 Greater redudom are attributed to an updated emluionc Inventory 

R 

Lmpkmcnudoo of U s  pro@ IS expected to reduce about 4 tom/day of S 
u k r  reduction than Ihe previous u h t e  of 1.4 tons/day h 

I 
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RESOLUTION NO. 90 - 

A resolution of the CovvnLng Board of the South Coast Ah Quality Mnnsgement 
Dlswid m n g  the Final Envlmnmental Aucssment prepared for the hoposed 
Amended Ruk 431.1 - SnLhv Content of Caseous Fuel& 

A nsolotbn of the Son& Coast Alr QOPUty Management District Board Amending 
Rule 43l.1- S d b r  cantcat ol Caseous Fuels. 

WHEREAS, the District Board finds and determines that the Proposed Amended 
Rule 431.1 - Sulfur Content of Gaseous Fuels is considered a ’project. pursuant to the 
terms of the California Environmental Quality Act (CEQA); and 

WHEREAS, it is necessary that the adequacy of the environmental document be 
determined by the District Board prior to its adoption; and 

WHEREAS,itisne that the adequacy of responres to all mmments received 
on the environmental d - x  determined by the District Board prior to its adoption; 
and 

anif ied pursuant to Public WHEREAS, the District has had its regulatory pro 
Ruouras Code. Section 21080.5 and is wnducung C Y  QA renew pursuant to such 
P - a  

WHEREIAS, Disma staff har prepared an Environmental Assessment (EA), 
purarant to our ccnitied regulatory rogram, retting fonh the potential environmental 
coruequencu of huther reducing SA content in gaseous fuels. and that the EA has 
received public comment to which staff has responded such that it is now a Final 
Environmental kscsmcnc and 

the p r d o n ,  of Public Rcsourcer Code 21081.6 (AB 3180) - 
M i t @ b w r i n g  md Reporting - require the preparation and adoption of 
implementation plans for momtoring and reponing measures to mitigate adverse 
environmenlal impacts identified in environmental documents pursuant to the District’s 
Certitied Regulatory Program (Rule 110) and Ewironmcntal Assessments; and 

District staff hru prepared such a plan which xts forth the adverse 
emironmental hpacy mitigation measures, methods, and rocedures for monitoring and 
reporting midgabon measures, and agenda respondbe P for monitoring mitigation 
lllca.wu;and 

WHEREAS, the District has yet to develop guidelines pursuant to Public Resources 
code 21081.6, the monitoring of responsible agenaa’ lash for the purpose of this bill will 
k mVdWd, If appropriate. upon the adoption of District guidelines for Mitigation. 
Monitoring and Reporting: , 

Management District votin 
on this Resolution has reviewed and considered the EA and x# e Mitigation Monitoring rn ! 

dctumined that che rodo-c~nomic lmpact assumcut of Ru r e 431.1 - Sulfur Content of 

%‘HERUS Lbe Board of the Sauth Coast Air Quali 

Rcpo*Plan; 
I’ 

the Board of the South Coast Air Quali Managerneni District bas 
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BE lT FURTIER RESOLVED. that the South Coast Air Quality Management 
Disvia has 001 prepared a statement of ovemdi considerations regarding impacts that 
cannot be miti red 10 hi cancc. becaw all a "w. e m  environmental impacu identified 
in the EA tang mitigate P to &significant levels b o u g h  mitigation measures identified in 
Attachmcn: I, previously incorporaled herein by reference. 

Attachen& 

( 

DATE; 

\ 
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ATTACHMENT I: M I T I Q A T I O N  M O N I T O R I N G  

MITIGATION HONITORINQ PLAN 
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-_ A M E N D E D  R U L E S  431. .1  6 4 3 1 . 2 :  E A  

agenda raponsibla for pcrfonning follow-up monitoring ILI required by AB 
3180. 

AGENCIES C O N S U L W  FOR MmOATlON MONTTORINQ 

DOERUINATION OF ENVIRONMENTAL I M P A m  

. 
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A T T A C H M E N T  I :  M I T I Q A T I O N  M O N I T O R I N Q  -. 

mitiption mcd.nuu are outlined bclow. Specific monitoring 
re~amm6ndatIoa will be submitted to tho appropriate responsible agencies. 
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WATER IUPACTS 
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NATURAL RESOURCES 
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A T T A C H  M E  N T '  I : M I T I G A T I O N  M O N I T O R I  N O  

LIITICATlON: The regeneration r eadon  Liberates heat. but as long as the 
iroo sponge is soaked witb water. the beat can only vaporize moisture 
(VAREC 1988). Tbu, maintaining moisture in the iron sponge during 
regeneration minimircs dx risk of fire or explosion. To prevent the 
additional risk of ignition of the spent ton sponges, operaton are required to 
rcgeoeraw Ibc spent sponges fully prior to dupolal. In additiok water spray 
opriolu arc available on m t e  gas purifiers thereby providing a cotivenient 
method to emure an adequate sponge moisture level during operation. 
(VAREC. 1988). 

Hazardous materials uc stridy regulated by the EPA. Occupational Safety 
mJ Heal& Adminkmition (OSHA) and &e Depanment ol Tramporration 
(DOT). OSHA specifics to vorken Lh procedures required for safely using 
and storing hazardous materials in &e 29 wries of the Code of Federal 
Regulations ((3%) (see also NIOSH/OSHA. 1981). In accordance with 
OSHA requiremen4 operaton zbould prohibit open flame& spark- 
producing procedures 01 agarettc smoking to occur near the regeneration 
proccu to minimiv risk of u p l o s i ~  For additional worker d e t y .  when 
hadling iron sponge material. NIOSH-approved dust mask nonahrbeni  
safely glovu. ud OSHA-apprmed ghues or goggles should be worn h an 
ddiriod safety -e. & thc 49 CFR series. DOT requires h t ' p r i o r  to 

iron sponges, cbo Iron rponge m u t  react vdth ab for LI 
minimllm of Leo (10) dap U, prmnt rcddcnul Ignition of the spent sponge 
(49 Scaioo 173.174, Put C). 

Tbe best LUUMCC for avoiding ucidcnu due to equipment (Jlure or human 
error Ir to obsem 111 tules and rcpulrtions for the construction and 
opcnllon of required equipment (Benchley and Athcy, 1981). Panicularly 
important are performing preventative maintenance on equipment and 
obrrt'vkg proper safety pr rc t cu  in handling equipment md horardous 
urblc.nn* 

RESPONSlBLE AGENCIES L o d  b e  depanmcnu. OSHA md DOT 

MmCATlON MOMfORlNCi OSHA dte h p e d o r u  of lnected facilities 
e w e  h t  ~ v ~ e n  and opcmtara d h r e  to OSHA rcgulrtionr. If the 

Roposcd Amcodwnu u e  ldopud, IJM XAQMD will submit a list of 
ltleclcd I.dll&s to OSHA La sdditioo, Id govepment agencies will be 
rupodble for c m d q  that proper safety procedures u c  being followed at  
dl h d U h  t&g b d o u  mtedds L) result of implementing the 
R-d Amended Rules  

. tm~porulioo d 
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ENERGY 
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A T T A C H M E N T  I :  M I T I G A T I O N  M O N I T O R I N G  
-.. 

hydrogen sulfide, the flow rate, the volume of the sponge and the method of 
regeneration Utilizing manual regeneration, staff estimates that a 6-inch 
sponge, weighing approximately 1,600 pounds, with an inlet hydrogen sulfide 
concentration, would have a sponge life of 4 to 5 months. If this &inch iron 
sponge unit absorbs roughly 900 pounds of hydrogen sulfide, then staf€ 
estimates that 2,500 pounds per 4 5  months (or 6,700 pounds per year) of 
nonhazardous waste would be generated 

MlTIGATION An in-place regenerator that regenerates the iron sponge 
continuously can extend the sponge life up to five times that of manual 
regeneration (SCAQMD, 1989). Based upon the parameters given above, an 
in-place regeneration method can extend the sponge life to two years, thus 
reducing the waste generated from 6,700 pounds per year to approximately 
2,500 pounds per year (VAREC, 1988). In addition, staff auticipates that 
sewage and digester plants will utilize a chemical pretreatment prior to the 
iron sponge process The chemical pretreatment process captures hydrogen 
sulfide remaining in the liquid to reduce the sulfur content furthei, thus 
mhhizbg the amount of sulfur to be captured by the iron sponge process. 

The spknt material from ;he iron sponge mntains iron oxide, elemental 
sulfur, wood fiber, water, soda ash, and limestone (VAREC, 1988). Title 2, 
California Code of Regulations, Section 66680 docs not list any of the 
constituents of the spent material as hazardous. In addition, if the spent 
material, specScally the spent iron sponge, is regenerated, thus eliminating 
ignitability characteristics of the waste, the spent material can be classified as 
a nonhazardous waste. 

. RESPONSIBLE AGENCY: Local sanitation districts, U.S. EPA, Solid Waste 
Management Board, and the California Department of Health Services 

MITIGATION M O N I T O ~ G :  The available capacity for disposal of spent 
material for the Basin will be confirmed periodically with the Department of 
Health Services. 

If the Proposed Amended Rules are adopted, SCAQMD staff  will notify the 
local sanitation districts and submit to‘ them a list of companies affected by 
the Proposed Amendments. Sia upon regeneration of spent,iron sponges, 
the waste material can be disposed of as a non hazardous waste and utilizing 
an in-place regenrator can reduce the volume of spent material generated 
per year, there should be a minimal increase in the volumes of hazardous 

. ,  

.. - .. . 

, 5‘ :;;.:.. . 

. .  

wastes transported to waste disposal facilities. ---,- -- ! >--...-- “rzt irc ,  - 

. 1-11 AprQ 1990 
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(Ado ted November 4,1977 Amended September 1, 1978 

(Amended May 6, 1983 
( k k e n d e d  February 2,1 M 9)(Amcnded January 8, 1982 

March 14, 1990 
(PAR43lID) 

PROPOSED AMENDED RULE 431-1 - SULFUR C Q N " T  OF GASEOUS FUELS 

(a) Definitions 
p ' L ' g d a h A & e @ y  
f4w B U R " 6  means rb. to c o r n b u s h  d any gaseous fuel, whether for useful 

heat or by incineration Without heat recovery, except Cor flaring of emergency 
vent gares. L 

GASEOUS FUELS indude, but are not limited to, any natural, process, 
synthetic, landfill. sewage digutet or waste g a w  with a gross heating value 
of 2670 Mognm calories pu cubic meter (300 BTU per cubic foot) or 
higher, .I tllodud conditio= 

(m LANDFILL GAS b la), &or derived through a natural process from the 
decompddon af organic waste buried within a waste disposal site, which 
consisa adoly of methane rod carbon dladdc. 

i 
w h a a  

the . . .  

(aw) SEWAGE DIGESIER GAS b MY gas derived from an anaerobic 
d e ~ m p o a f t h  of O@C w e  wl&h Its conlainmenl. which consisu 
mainly of methurr, lad arbon diadde. 

3 1  (b) Rcquksmsntrr 
(1) 

~h) A pMoo/~hlu ~wn  ell uy gueow fuel containing sulfur compounds 
In exeds Of 80 p p  (puU pu d o n )  calculsted a, hydrogen sulfide 

lmd5ll gas or sewage digester gas containing 
UcCu of250 ppm calculated as hydrogen sulfide. 

fr) 10 Apenonhllnot MI d b c h q e  to my fuel 8- rytlern or vent f> gu dirporrl &us containing suliur compounds in 

todfol gu 0 1 q e  digester gas 
fU A PUron Lhlu not * compourdr 

I 00001 

. .  ., ... .... . . . ,.... . 
W 

-~ 
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Proposed Amended Rule 431.1 -2- 

w 

(3) 

UCCIS of 800 ppm calculated as hydrogen sulfide, unless sulfur 
compounds in the stack gases are reduced to a level below that which 
would be emitted when using a fuel which complies with the 
requirements of this substociee -. For purposes of this 
subseociea-. the 800 ppm limit shall apply i o  the gaseous 
fuel as vented from a process unit or, if applicable, as vented horn a 
sulfur removal unit. 

. . .  
suxs or 16 i 

f A I m  

rn’ 2 

* .  
c 

V 

ulfi&# 

p l o t w i t h s ~ ~  the provisions of wbseotiens suboaraPraoh 
(b)(l) or @)(2) of this rule. a p e m n  may sell any gaseolu fuel provided that: 
(A) The gaseous fuel is delivered directly to a sulfur removal unii which 

reduces the sulfur anlent to+&dow- the timi6 d 
ZIZCZUU w- lruboaranraoh @)(I) or @)(2), as applicable, 
and 
The reUu notifiu the Executive Officer prior to any sui31 sale of the 
quantity, heat value. and cumposition of the gaseous fuel to be sold, 
and 
The buyer im an approved Permit to Corutruct and/or Permit to 
operate for the sulfur removal unit that will be wed i o  treat the 
purchased gas. 

(B) 

(C) 

00002 





TABLE 2.6 
BKK GAS TURBINE TEST RESULTS TOR VOLATILE ORGANIC COHPWNOS 

EOUIPMEHT TESTED: TURBIUE STACK 6 INLET TEST NO.: 5&6  SAMPLING DATE: 10126t59 
l l M E  START: 1000 TlHE STOP: 1100 WATER IHJECTION RATE IGPHI: 2.0 

I A I B I C  1 O l E l F l  G I H I I 
I I I BLANK I INLET 1 CUTLET) INLET I CUTLET I TURBlNf 
1 CHEMICAL IHOL. U1.l CONK. 1 CONC. I C0HCN.I HASS RATE( MASS RATE1 EFF 
I FORUULA ILBStMOLEI PPM 1 PPH 1 PPM I LBIHR 1 LBlHR I % 

I 
I 
I CCUFWNO 

I 1-1-1-1- I I I- 
I 61.1 I <  0.07s I <  16.0 1 4 . 0 7 0  I( 0.36V5 1. 0.0307 17 91.23 

I 
ACETONITRILE 

VINYL CHLORIDE 

DICHLORCIIETHANE fl" 

1,2-DlBRCIIOETHANE 

1.3-BUTADIENE 
ACRILONITRILE 

1.1-OLCHLOROETHENE 
1.1-DICNLOROETHAHE 

TRICHLORCIIETHANE J 

1 1,2-DICHLOROETHAHEc/ 
I l,l,l-TRlCHLOROETHANE, 
I TETRACHLORDIETHAHE d 
I TRlCHLOROETHYLENE r/ 
I BENZENE L/' 
I TETRACHLOROETHYLENE V 
I TOLUENE L/ 

I CHLOROBENZEHE 
I 10TAL XYLEUES r' 

I 1.2-OICHLOROETHENE 
I ETHLIBENZENE 
I 1.1,2~TRICHLOPOETWANE 

I 

C2H3N 
C Z H ~ C L Z  
CZH68r2 

CH2ClZ 
C6Hb 

C3H3H 
C2H2C12 
C2H2C12 

CHC13 
C2H4Cl2 
C2H3Cl3 

cc14  
C2llC13 

C6H6 
CZC16 
~ 7 ~ 8  

C6H5CI 
a n l o  

CZHZCIZ 
can10 

C2H3C13 

I 62.5 I< 0.006 I 58.0 J<O.006 I 
I 187.9 I< 0.003 0.6 14.003 

1 56.1 I (  0.011 ( 8  2.0 14.011 I (  
I 53.1 I( 0.058 I( 12.0 ( 4 . 0 5 8  I< 
I 97.0 1' 0.002 I 3.6 1 4 . 0 0 2  1 

1 119.5 ( (  0.002 I 1.0 14.002 I 
1 99.0 I< 0.002 1 5.6 ) 4 . 0 0 2  I 
1 133.C 15 0.002 I (  0.5 1 4 . 0 0 2  I (  
I 153.8 I< 0.002 I 0.6 ( 4 . 0 0 2 .  1 

I 84.9 0.016 1 15.0 1.o.ai6 I 

I w.0 0.002 1 ' 7.5 ( 4 . 0 0 2  I 

2.2019 1. 0.0027 1, W.88 
0.0685 0.0060 1, 91.23 
0.7736 I( 0.0127 1 )  98.36 
0.0657 I( 0.0063 1, 90.35 
0.3871 I (  0.0128 1, 91.52 

0.6510 I< 0.0021 1, W . 5 3  
0.0725 I( 0.0025 96.69 
0.3368 I< 0.0021 W . 3 7  
0.0126 ( <  0.0028 1) 91.23 
0.0375 I( 0.0033 1, 91.23 

0.2121 1' 0.0021 w.03 

131.4 0.002 1 6.5 1 0.002 0.5159 I 0.0028 I 99.66 
78.1 1s 0.002 

165.9 I( 0.002 

112.6 I <  0.002 
106.2 I( 0.002 
97.0 I< 0.002 

106.2 1s 0.002 
133.6 I <  0.002 

v2.1 I (  0.002 

I 

15.0 1<0.002 
23.0 1 0.015 

4.5 1 4 . 0 0 2  

41.0 1 0.006 

1.0 I.O.002 

67.0 1 0.020 

21.0 I 0.026 

13.0 I 0.016 

0.7116 
2.3178 
2.629L 
0.3078 
1 .3%7 
2.6158 
0.8586 
0.0810 

0.0017 1, 99.77 
0.0230 I 99.01 1 
0.0196 1 99.25 I 

0.0294 I 97.83 1 
0 . 0 0 2 ~  1, 99.22 I 

0.0061 I W . 8 3  1 
0.0181 1 V7.84 I 

I I 
0.0028 I 96.69 1 

I 
lYElGHTE0 HYOROCARBON BURH-UP EFFlClENCY .................................... 16.1619 0.2102 ' 98.70 I 

~ 

( 2 )  CUTLET GAS F L W  RATE = 67421 OSCFH I 1 1  INLET GAS FLW RATE = 3842 OSCFU 

NOTES: 
(A )  CHEMICAL COHPWNOS AS REPORTEO. 
(81 CHEMICAL FORHULAS FOR 1HE LISTEO COHPCVNOS. 
( C )  MOL. UT.. flOLECULAR UEICHTS OF THE LISTED COIIPWNOS. 
(0) CCUPWl?J COHCENTRATION OF FIELD BLANK. 
(E) CWPWHO CONCENTRATION AT THE IURBINE IHLET. 
( F )  COHPCUND CONCENTRATIOY AT THE TURBINE WTLET. 
IC) PCUNOS PER HWR INFLOV TO TURBINE = 60~C~E*~01~1000000*379.51. 
( H )  PCUHDS PER H W R  EXHAUST F R C N  TURBINE = 6O~C'F*(21/(1000000~37V.5). 
11) TURBINE EFFICIENCY ON MASS BASIS = lOO*((G-H)/IG)). 

PPM - PARTS PER MILLION BY VOLUME 
CFH - CUBIC FEET PER MIUUTE AIR FLOU 
OSCTM - DRY STANDARD CUBIC FEET PER MINUTE ( a  60 DEGREES f ,  6 1 ATHOSPHERE PRESSURE) 
< DENOTES LESS THAN. I N  COLUHNS 0, E b F < INOICATE BELW OETECTICN L IMIT  VALUES. 
> DENOTES GREATER THAN. 



! 
Y i  

c 
I 
1 
I 
I 
1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
1 

.... , :.:* . 

TABLE 2.3 

BKK GAS TURBINE TESTS FOR 
POLYCHLORINATED DIBENZO-P-DIOXINS (PCDD) AND 

POLYCHLORINATED DIBENZOFURANS (PCDF) 

Test Number: 
Test Type: 
Test Site: 
Date: 

Time Start: 
Time Stop: 
Test Duration (min) : 

Water Inj. Rate Agpm) : 
Flue Gas Temp. ( F) : 
Stack Area (sq. ft.) : 
Stack Velocity 

( f t/min) : 

Flue Gas Flows 
(WACFM) : 
(DSCFM) : 

Flue Gas Analysis 
C02 ( %  dry) : 
0 2  ( %  d r y ) :  
H20 ( % ) :  

Sample Volume 
DSCF: 

Isokinetics ( % )  : 

Concentration 
(ng/sample) 

Furans 
TCDF : 
PeCDF : 
HxCDF : 
HpCDF : 
OCDF : 

Dioxins 
TCDD : 
PeCDD : 
HXCDD : 
HpCDD : 
OCDD : 

Sierra 88081-100 

11 
CARB 428 

Stack 
10/27/88 

13:21 
20:13 

240 

2.0 
1009 

27.28 

7116 

194110 
63140 

5.3 
15.1 
7.3 

192.760 

100.2 

N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

9 

12 
CARB 428 

Blank 
10/27 -2 8/8 8 

--- --- --- 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

13 
CARB 428 

Stack 
1o/zs/ea 

08:37 

240 

2.0 
1004 

27.28 

7563 

13:24 

206325 
65015 

5.6 
14.9 
10.4 

218.212 

103.8 

N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N. D. 
N.D. 




