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INTRODUCTION 

United States Sugar Corporation operates a raw sugar mill 
located in Pahokee, Florida. On December 21, 1989, tests for 
Total Gaseous Non-Methane Organic Compounds were performed on 
the exhaust stack servicing Boiler No. 5. 

The testing was performed in order to comply with the 
operating permit conditions set forth by the Florida Department 
of Environmental Regulation, and to determine compliance with 
Chapter 17-2 of the Florida Administrative Code. 

During the testing period, records of the boiler data were 
maintained by plant personnel and are presented in the Appendix 

The average emission emission rate during the test period 
was .88 Ibs./ton. The allowable emissions are 1.4 lbs./ton of 
wet bagasse. 

The results of this test verify compliance with the Florida 
Department of Environmental Regulation, and Chapter 17-2 of the 
Florida Administrative Code. 

-1- 



SOUTH FLORIDA ENVIRONMENTAL SERVICES, INC. 

STACK TEST FOR TOTAL GASEOUS NON-METHANE ORGANIC COMPOUNDS 

Report 1371-S - 

United States Sugar Corporation 
Post Office Drawer 1207 
Clewiston, Florida 33440 

Bryant Sugar Factory 

Type Process - Raw Sugar Manufacturing 
Boiler No. 5 

Abatement Device - Wet Scrubber 

Compliance Stack Test 

II 

February 15, 1990 

Run Numbers 1, 2 and 3 

Allowable Emissions - 1.4 lbs./ton of wet bagasse 
Actual Emissions - .88 lbs./ton 

All testing and analysis was performed in accordance with the 
Florida Department of Environmental Regulation, and Chapter 17-2 
of the Florida Administrative Code. 

I hereby certify that to my knowledge, all data submitted in 
this report is true and correct. 

id Lkk ,$Z5  
William D. A inston - 
Project Director 

i 
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ALLOWABLE EMISSION DETERMINATION 

The allowable emissions were determined in accordance with 
the Florida Department of Environmental Regulation Permit. 

Substantiating data and calculations are presented in the 
Appendix. 

CYCLON C FLOW DETERMINATION 

Due to the configuration of the system, cyclonic flow was 
considered to be non-existent at the sampling site. 

-3- 



UNITED STATES SUGAR CORPORATION 
\ BOILER NO. 5 - BRYANT 

1371-S 

SUMMARY OF GASEOUS EMISSION RATES 
FEBRUARY 15, 1990 

VOLUMETRIC 
FLOW RATE HEAT INPUT voc 

RUN TIME C3H8 (SCFM) (MBTU) (LBS/TON) 

147473 477.0 .59 

160980 481.6 .79 

94 161496 474.1 1.26 

r )  

1 840-1003 I 49 

2 1106-1206 * 60 

3 1435-1535 - v - 
AVG .88 

- 4 -  
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TEST RESULTS 
U . S . S . C .  - BRYANT MILL I BOILER #5 
REPORT NUMBER 1371-5 I 

MOLECULAR WEIGHT 

VELOCITY ( F P M )  

,VQL.FLOW RATE (ACFM) 

VOL.FL0W RATE (SCFM-DRY) 

RUN 1 RUN 2 RUN 3 

41.28 41.28 41.28 

26.77 24.19 22.16 

26.79 27.10 27.34 

5631 5898 5729 

232469 243483 236516 

147473 160980 161496 
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SAMPLING POINT DETERMINATION 
NITED STATES SUGAR CORPORATION 
RYANT - BOILER NO. 5 

TACK CONFIGURATION: CIRCULAR 

8 7  IAMETER (INCHES) : 

9 7  ISTANCE A - PORT TO DOWNSTREAM DISTURBANCE (INCHES): 

3 4 9 STANCE B - PORT TO UPSTREAM DISTURBANCE (INCHES): 

2 4  MBER OF SAMPLING POINTS: 

UMBER OF TEST PORTS: 

NnER OF POINTS ON A TRAVERSE: 

LOCATION ON A TRAVERSE: 

2 

1 2  

TRAVERSE INCHES TO 
POINT NUMBER STACK WALL 

8 

9 

1 0  

11 

1. 2 

1.9 

5 . 8  

1.0. 3 

1 5 . 4  

2 1 . 8  

30.9 

5 6 . 1  

6 5 . 3  

7 1 . 6  

7 6 . 1  

8 1 . 2  

8 5 . 1  

-7- I' 



'SAMPLING P O I N T  DETEIWlINA'I'ION .. 

a ~ ~ ~ i i ~ ~  NUMBER IS  FOR 
RECTANGUIAR STACKS OR DUCTS 

2 3 0 1  
rs 24 or 25a a I 

DUCT DIAEIDTERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A) 

sooe5 1.0 1.5 2.0 

- 0 
pr 

I- IAL. 
CAMETER > 2 4  

1 2  

I STACK DIAMETER 12-24" 
I I I I I I I I I 
2 3 4 5 6 7 a 9 10 

DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B) 

CIRCULAR STACKS 

Number of points equal next higher multiple of four. 

RECTANGULAR STACKS 

Number Subarea 
Traverse Points Layout Matrix 

9 
12 
16 
20 
25 
30 
36 
4 2  

3 x 3  
4 x 3  
4 x 4  
5 x 4  
5 x 5  
6 x 5  
6 x 6  
7 x 6  . _. - 

4 9  7 x 7  
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Field Data - Stack Flow 



PARTICULATE FIELD DATA 

rRAVERSE 
POINT 

NUMBER 

.. . 

SAMPLING DRY VELOCITY PRESSURE DRY GAS PUMP FILTER STACK 
TIME GASMETER HEAD ORIFICE TEMP. VACUUM IMPINGER TEMP. TEMP. 
(mln) cu. FT. ( A  p) in. H.O METER ('F) (In. HQ.) ( 'e ('F) ('F) 

b H) In H,O 

PLANT b S S , C  - nl-ucln-t- 
REPORT IkY I - s-1 
DATE 0 3 - 1 5  70 

083L - 
- 

OPERATOR %. P k  
TIME 0 s 
K FACTOR . r 3  
ASSUMED MOISTURE % a9 
DRY GAS METER NO. A- 
NOZZLE ID NO. 3/~6  A 

WET BULB TEMP. 

POST LEAK CHECK 

- 

CP , IS f - D  - R \  
Y 

- YIY 1 

Dn .I880 
A Ha l.7B 3 

DlAMETER(1n) s r  
NO. DUCT I 
STATIC PRES. 7 - 
BAR. PRES. (In. Hg) 30.13 
TESTTIME(mln) d o  

AVE. J b P  It sqs 
- 

METEREDVOL. 

AVG. AH 

AVG. METER TEMP.A 
AVG. STACK TEMP. lS2,S 



PARTICULATE FIELD DATA 

FILTER 
TIME GASMETER HEAD ORIFICE TEMP. VACUUM IMPINGER TEMP. 

(min) A H) in H,O 

TRAVERSE SAMPLING DRY VELOCITY PRESSURE DRY GAS PUMP 

cu. FT. ( A  p) in. H.O METER ('F) (In. Hg.) (.R ('R 
POINT 

NUMBER 

- 
11 ssc. cuon - Y/Y j PLANT 

REPORT 139 I- s - 2  AH^ 

DATE 03-1s - cia Dn . I  R R 6  <L 

r? OPERATOR A DIAMETER (in) A 

STACK 
TEMP. 
('R 

rink - TIME nQ 
K FACTOR * .  
ASSUMED MOISTURE Y o  a8 
DRY GAS METER NO. J 

3/ L 
NOZZLE ID NO. 

WET BULB TEMP. 

POST LEAK CHECK 

CP * ~3 rsr o-R\ 
Y 37  

NO. DUCT' 

STATIC PRES. - 1  Lct 
BAR. PRES. (In. Hg) 

TEST TIM E (mi n) 

METERED VOL. 
- 

' AVE. \ / b p  A 
AVG.AH 

AVG. METER TEMP. $0 80 
AVG. STACK TEMP. 1484 

I I I I I 
I I I I I I I I I I I I I I I I 



. .  . ~. 

.. . . PARTICULATE . .  FIELD . . .~ ~ DATA . -. .. . . . . . . .. ... . ~. .... ~. 

PLANT ussc. - 

DATE fig- ls-qo 

dQn 

REPORT lis7 I - k-3 

OPERATOR kP& 
TIME .. I.l3L 
K FACTOR 0 Y 3  
ASSUMED MOISTURE Yo as 

NOZZLE ID NO. 3/,& * 

CP 531s f P  - 8) 
Y 199-3'1 

- 

DRY GAS METER NO. 4 

_. WET BULB TEMP. 

POST LEAK CHECK 

- 
Y/Y j 

Dn e 1880 

DlAMETER(in) 8", 
NO. DUCT' 

STATIC PRES. -.6r 

BAR. PRES. (in. Hg) A 
TESTTIME(min) 60  

AVE. GP 1 I 598 

A Ha 1 .  V K 3  

-7 

METEREDVOL. 

AVG. AH 3 . O l Y  

AVG. STACK TEMP. 1.14,q 
AVG. METER TEMP. Rn .n 



Field Data - Strip Chart 



. ?  , . ', -,  ~ . . 
' . I .  

. . .  U.S.SUGAR CORPORATION . .  . 

BRYANT, FLORIDA 
N0.5 BOILER 

FEBRUARY 15,1990 

1 :  R U N  3 1500-1505 60 
1505-1510 95 
1510-1515 99 
1515-1520 63 

. I  

I /  
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Allowable Emission Data Sheets 



I 
ALLOWABLE EMISSIONS 

U.S.S.C. - BRYANT MILL 
BOILER # 5  
.RUN NUMBER 1 3 7 1 - S - 1  

BTU OF STEAM @ 9 0 0  F & 8 6 0  PSIA 

BTU OF FEED WATER @ 2 6 0  F & 1 2 8 5  PSIA 

NET BTU VALUE OF STEAM 

INITIAL INTEGATOR READING 3 4 0 6  

FINAL INTEGATOR READING 3 4 9 9  

1 4 5 3 . 2  BTU/LB 

2 3 0 . 7  BTU/LB 

1 2 2 2 . 5  BTU/LB 

INTEGATOR FACTOR 

TOTAL TIME (MIN.) 

STEAM PRODUCTION RATE 

FURNACE EFFICENCY 

3 5 0 0  

9 1  

2 1 4 6 1 5 . 4  LB/HR 

5 5 %  

TOTAL HEAT INPUT 

HEAT INPUT - OIL 
HEAT INPUT - BAGASSE 

4 7 7  MBTU/HR 

0 MBTU/HR 

4 7 7  MBTU/HR 



ALLOWABLE EMISSIONS 

._ 

U.S.S.C. - BRYANT MILL 
.BOILER # 5  
RUN NUMBER 1 3 7 1 - S - 2  

BTU OF STEAM @ 900 F & 8 6 0  PSIA 

BTU OF FEED WATER @ 2 6 0  F & 1 2 8 5  PSIA 

NET BTU VALUE OF STEAM 

INITIAL INTEGATOR READING 3 5 6 0  

FINAL INTEGATOR READING 3 6 2 5  

,,.INTEGATOR FACTOR 3 5 0 0  

TOTAL TIME (MIN.) 6 3  

STEAM PRODUCTION RATE 

FURNACE EFFICENCY 

TOTAL HEAT INPUT 

HEAT INPUT - OIL 

HEAT INPUT - BAGASSE 

1 4 5 3 . 2  BTU/LB 

2 3 0 . 7  UTU/LB 

1222.5 BTU /LB 

I 
/ /  

: '  

2 1 6 6 6 6 . 7  LB/HR 

5 5 %  

4 8 1 . 6  MBTU/HR 

0 MBTU/HR 

4 8 1 . 6  MBTU/HR 



ALLOWABLE EMISSIONS 

U.S.S.C. - BRYANT MILL 
BOILER # 5  
RUN NUMBER 1 3 7 1 - S - 3  

BTU OF STEAM @ 900 F & 8 6 0  PSIA 

BTU OF FEED WATER @ 2 6 0  F & 1 2 8 5  PSIA 

NET BTU VALUE OF STEAM 

INITIAL INTEGATOR READING 3 7 7 5  

FINAL INTEGATOR READING 3 8 4 0  

INTEGATOR FACTOR 3 5 0 0  

TOTAL TIME(M1N.) 64 

STEAM PRODUCTION RATE 

FURNACE EFFICENCY 

TOTAL HEAT INPUT 

HEAT INPUT - OIL 
HEAT INPUT - BAGASSE 

1 4 5 3 . 2  BTU/LB 

2 3 0 . 7  BTU/LB 

1 2 2 2 . 5  BTU/LB 

I 

2 1 3 2 8 1 . 3  LB/HR 

5 5 %  

I 

1 
4 7 4 . 1  MBTU/HR 

0 MBTU/HR 

4 7 4 . 1  MBTU/HR 





COMPANY (AS sc - R r  uQn BOILER NUI\IBER S 
~ 

- - REPORT No. \.!!VI - s DATE 

INTEGRATOR FACIDR 3 S 0 0  O I L  M E E R  FACIDR - 



I 
! I  

PROCESS U T A  

\ WE OF INSTALLATION Q b  Z Y  

W E  OF MATERIAL PROCESSED A a__) -kq IQ @-, 

TYT”P(S) OF FUEL USED I: Q J  )A, 

TYPE OF POLUJTICPJ CONTROL SYSTEM ’1 h J M 4.A T ~-.c.swl 

C E N E W  CONDITION OF CCNTROL EQUIPbEW N o r  +*.\ 

. . -. . _- . . .. . ._ -. . , . .  
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I. 

S t a c k  Flow C a l c u l a t i o n s  - Run 1 



CALCULATIONS FOR RUN 1 

STACK AREA 

(DIAMETER / 24)SQ. X 3.1416 X NO. OF STACKS 

(87 / 24)SQ. X 3.1416 X 1 

41.283 

STACK PRESSURE 

f :  BAROMETRIC PRESSURE + (STATIC PRESSURE / 13.6) 

30.13 + '(-.67'/ 13.6) 

30.081 

SAMPLE VOLUME 

17.64 X ( Y )  X METER VOLUME X STACK PRESURE / (METER TEMP. + 460) 
*. - 

17.64 X 1 X 30 X 30.081 / (80 + 460) 

.. 29.664 

100 x 
.. 

lATER 'A 0 

PERCENT MOISTURE 

(WATER VAPOR VAPOR VOLUME + SAMPLE VOLUME) ME / 

100 X 23.535 / (23.535 + 29.664) 

44.239 



LCULATIONS FOR RUN 1 

SATURATION MOISTURE 

100 X (VAPOR PRESSURE @ STACK TEMP. / STACK PRESSURE) 

100 X (8.054 / 30.081) 

26.774 

STACK MOISTURE FRACTION 

THE LESSOR OF SAMPLE MOISTURE OR SATURATION MOISTURE / 100 

26.774 / 100 

-26774 

MOLECULAR WEIGHT OF STACK GAS 

29.00 (DRYERS) OR 30.00 (BOILERS) X (1 - MOISTURE) + (18 X MOISTURE) 

30 X (1 - .26774) t (18 X .26774) 

26.787 

STACK VELOCITY 

,.49 x CP x 60 x -P x SQR(STACK TEMP. t 460) /SQR(STACK PRESSURE x MOLECULAR WT.) 
85.49 X .815 X 60 X 1.545 X S Q R ( 1 5 2 . 5  + 460) 

SQR(30.081 X 26.787) 

5631.2 

VOLUMETRIC FLOW RATE (ACFM) 

STACK AREA X STACK VELOCITY 

41.283 X 5631.2 

232468.9 



I 

CALCULATIONS FOR RUN 1 

VOLUMETRIC FLOW RATE (SCFM DRY) 

17.64 X (ACFM) X STACK PRESSURE X (1-MOISTURE) / (STACK TEMP. + 460) 

17.64 X 232468.9 X 30.081 X (1-.26774) / (152.5 + 460) 

147473.5 .. 

i 

. .  



Calibration D a t a  
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. .. . . 

. .  
. . .  ., , . . , ~ . . ~ ,  ,' , I :  .. . .. _. . . . .  . 

CALIBRATION DATA 

August 24, 1989 

Meter No. 4 
Barometric Pressure 29.88 

- H  
CFw 
CFd 
TW 
Td 
Time 
Y 
Ha 

Average 

0.1 
2.50 
2.46 
90 
91 
13.66 
1.0179 
1.7389 

Ha = 

0.3 
2.50 
2.50 
88 
89 
7.85 

1.0011 
1.7165 

I. 7834 

0.5 
5.00 
5.08 
87 
90 
12.25 
.9884 
1.7322 

Thermocouple Calibrations 

TC-4 
Ice 32 
Boiling Water 212 
Oi 1 399 

Barometer Calibration 

Aneroid - 29.88 

Pitot No. 8 

Std. 
Side A 
Side B 
CPS 
Deviation 

Average CPs c .E15 

1 
.29 
.42 
.42 
.E23 
.008 

1.0 2.0 4.0 
5.00 10.00 10.00 
5.09 10.18 10.06 
87 87 R9 - .  _ _  ~~ 

88 89 90 
8.80 12.64 8.84 ~~ ~~~~ 

.9817 .9811 .9861 
1.7943 1.8476 1.8173 

Average Y = .9937 

Hg - 29.88 

2 
.30 
.44 
.44 
.E17 
.002 

TC-5 
32 
212 
399 

3 
.31 
.46 
.48 
.EO5 
.010 

8 . 0  
10.00 
9.85 

89 
91 
6.29 
.9993 
1 . 8.3 6 8 

ASTM 
32 
212 
399 

Nozzle Calibration 

Date 2/15/90 3/16A = .188, .188, .188, .188 = .1880 ' 



?R NUHBES ALM-005089 15192 
PRaJECr NO. 

ANALYZER 

n4uE 

HODEL 

S E W  NO. 

UJ 

GMIS HP GC ( F I D )  SUI. C m ,  CHIS 1 

AAL- 18422 5700A :R NUMBER 

TUTION 2303A00973 973.2 PPM PROPANE/NITREEN 

DATE OF 
CALIBRATION 11/20/89 

CA ( FOR CONCENTXATION LISTED UNDER " I E P L I t X I E  ANALYSIS" ON THE OraEB S I D E  

GAS 

!NT PROPANE 

AREA \NBL~SIS 11/20/89 . UNITS 

R 208500 T 183177 

333 Z 0 183564 

0 T 183963 208741 

ANALYSIS N.R. .UNITS 

R T' 

Z T '  

T R 

[LIIIDER WAS BLENDED, AHALYZZD MID SHIPPED F E W  S C D T l  SPEC1 
ROUTE 611 

TY W E S  

PLUHS'LPLADVILLE PA 18949 
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. .  
.. ./ . a .  .I.. i . ... , 

STANDARD 

15192 
PROJECT NO.  

ANALYZER 

GMIS HP GC (FID) 
TYPE (S~I.CRH.G?IIS) HAKE 

5700A 
HODEL 

2303A00973 S E B M L  NO. 

CYLINDER NUHBEX AAL- 18422 

CONCENTIWTION 973.2 PPM PROPANE/NITRCGEN 

D A T E .  OF 
GUIBRATION 11/20/89 

RAW DATA ( FOR CONCEXTXATIOtl L I S T E D  UllDER " R E P L I U m  ANALYSIS" ON THE OTEEB SIDE 

ZaZEBO GAS 

COMPONENT PROPANE 

AREA 11/20/89 

Z Q  R 200500 183177 

R 200333 Z 0 183564 

Z 0 T 183963 208741 

SECOND ANALYSIS N.R. 

Z 

R 

z 

UNITS FIBST ANALYSIS 

UNITS 

R T' 

z T 

T R 



PRWECI 110. 15192 

'UUILPLZE 

n A . n  

HODEL 

SEBLN. NO. 

DATE OF 
CALIBL4TION 11/20/89 

HP Gc (FID) 

5700A 

2303A00973 

RAW DATA ( FOR C 0 N F ; X T U T I O N  LISTED U N D E R  "ILE?LIUTE ANALYSIS" ON THE OTBEB S U E  

AREA FIRST ANALYSIS 11/20/89 UNITS 

Z 0 103133 65422 

65645 

103161 

T 

T 

R 

0 

65579 

R 103213 z 
Z 0 T 

UNITS SECOND ANALYSIS N . R .  

z R T '  

z T '  R 

T R z 

TIUS (IYLINDES MAS BLFXDE3, L U L ' I Z E D  AND SHIPPED P X D H  S- SPECIIILTT GASES 
ROUTE 611 
PLUHSTEMVILLZ PA 18949 



ALM-005076 ~ I N D E R  HUHBER .. 15192 
PROJECT XO. 

11/20/89 DATE OF 
CALIBRATION 

RAW DATA ( FOR C O N C E X T ~ T I O N  L I S T E D  UNDER ''RZPLICAI'E ANALYSIS" ON THE 0 " E X  SIDE 

Z'ZERO GAS 

COMPONENT pRopANE 

FIBST ANALYSIS 11/20/89 UNITS ARE2 

0 R 103242 108281 z 
R 103403 z 0 T 108718 

z 0 T 108734 103222 

SECOND N U Y S I S  N-R- UNITS 

z R T' 

R 2 T 

z T R 
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Environmental Protection Agoncy 

M-OD 26A-DRERMINATION OF TOTAL ffAS- 
zou8 OROANIC CONCMTR,4TION USIN0 A 
myl: ~ O N I ? A T x O N  ANALYZER 

1. APPltcabiltly and Prfncfple 

1.1 Appllcablllty. Thls method applles to 
the measurement of total gaseous organlc 
concentratlon of vapors conslstlng prlmarlly 
Of alkanes, alkenes, and/or arenes (aromatlc 
hydrocarbons). The concentratlon ls ex- 
pressed In terms of propane (or other appro- 
priate organlc callbratlon gas) or In terms of 
carbon. 

1.2 Prlnclple. A gaa sample ls extracted 
from the source through a heated sample 
llne. If  necessary. and glass flber fllter to a 
flame lonlzatlon analyzer (F'IA). Results are 
reported as volume concentratlon eaulva- 
lents of the callbratlon gas or as carbon 
eaulvalents. 
2. Dc/$ntltons 

2.1 Meksurement System. The  total 
caulpment reaulred for the determlnatlon 
of the gas concentratlon. The system con- 
slsts of the followlng malor subsystems: 

2.1.1 Sample Interface. T h a t  portlon of 
the system tha t  Is used for one or more of 
the followlng: sample acqulsltlon, sample 
transportntlon. sample condltlonlng. or pro- 
tectlon of the analyzer from the effects of 
the stack effluent. 

2.1.2 Organlc Analyzer. Tha t  portlon of 
the system tha t  senses organlc concentra- 
tlon and generates an output proportlonal 
to the gks concentratlon. 

2.2 Span Value. The  upper l h l t  of a gas 
concentratlon measurement range that Is 

Pt. 60, App. A, Moth. 25A 

speclfled for affected source cateoorles In 
the appllcable part of the regulations. The  
span value Is esteblIshed In the  applluble 
regulatlon and Is uaually 1.5 to 2.5 tlmea the 
appllcable emlsslon llmlt. If no span value Is 
provlded. use a span value eaulvalent to 1.5 
to 2.5 tlmes the expected concentratlon. For 
convenlence, the span value should corre- 
spond to 100 percent of the recorder scale. 
2.3 Callbratlon Oas. A known concentra- 

tlon of a gas In an approprlate dlluent gas. 
2.4 Zero Drlft. The dlfference In the  

measurement system response to a zero 
level callbratlon gas before and after a 
stated perlod of operatlon durlng whlch no 
unscheduled malntenance. repalr. or adlust- 
ment took place. 

2.5 Callbratlon Drlft. The dlfference In 
the  measurement system respome to a mld- 
level callbratlon gas before and after rn 
stated perlod of operatlon durlng whlch no 
unscheduled malntenance. reoalr or adlust- . -  
ment took place. 

2.6 Response T h e .  T h e  tlme Interval 
from a step change h pollutant concentra- 
tlon a t  the  Inlet to the  emlsslon measure- 
ment system to the t h e  a t  whlch 85 per- 
cent of the correspondlng flnal value Le 
reached as dlsplayed on the recorder. 

2.1 Callbratlon Error. The  dlfference be- 
tween the gan concentratlon lndlcated by 
the measurement system and the known 
concentratlon of the cnllbratlon gas. 
3.  Appara tus  

A achematlc of an acceptable measure. 
ment system I8 shown ln Flgure 25A-1. The  
essential components of the measurement 
system are descrlbed below: 

D 
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3.1 Orpanlc Concentratlon Analyzer. A 
flame lonlzatlon analyzer (ITA) capable of 
meetlns or exceedlng the apeclflcatlom In 
thla method. 

3.2 Sample Probe. StaWess steel. or 
equlvllent. three-hole rake type.  Sample 
holm shall be 4 nun ln dlameter or smaller 
and located a t  18.7. SO, and 83.3 percent of 
the equlvalent stack dlameter. hlternatlve- 
ly. a slngle openlng probe may be used so 
that  a gas sample Is collected from the  cen- 
trally located 10 percent area of the stack 
crm-sectlon. 

3.3 Sample Lhe.  Stainless steel o r  
Teflon' tublng to transport the sample gaa 
to the analyzer. The sample llne should be 
heated. ir neceaaary. to prevent condenan- 
tlon ln the  llne. 

3.4 Callbratlon Valve Aasembly. A three- 
way valve assembly to dlrect the zero and 
callbratlon gaaea to the analyzers La recom- 
mended. Other methods. such aa qulck-con- 
nect Ilnes. ta route callbratlon gas to the  
analyzers are appllcable. 

3.6 Particulate Fllter. An ln-stack or an 
out-of-stack slam flber fl lter La recommend- 
ed If exhaust gad partlculak loadlng La alp- 
nlllcant. An out-of-stack fllter should be 
heated to prevent any condensatlon. 

3.6 Recorder. A strlp-chart recorder, 
analog computer. or dlgltal recorder for re- 
cording measurement data. The mlnlrnum 
data recordlng requlrement La one measure- 
ment value per mlnute. Note: Thh method 
Is often applled ln hlghly exploslve areas. 
Cautlon and care should be exerclaed In 
choke of equlpment and htnl la t lon.  
4. Calibration and Ofher h e r  

Gases used for callbratlons, fuel, and com- 
bustlon alr ( I f  requlred) are contalned In 
compressed gaa cyllnders. Preparatlon of 
callbratlon gases shall be done according to 
the  procedure ln Protocol No. 1, llated In 
Reference 8.2. Addltlonally. the manufac- 
turer of the  cyllnder should provlde a rec- 
ommended shelf llfe for each callbratlon gaa 
cyllnder over whlch the concentratlon does 
not change more than f 2  percent from t h e  
certllled value. For callbratlon gas values 
not generally avallable (Le.. organlcs be- 
tween l and 10 percent by volume), altema- 
tlve methods for preparlng callbratlon gas 
mlxtures. such 89 dllutlon systems. may be 
used wlth prlor approval of the Admlnlatra- 
tor. 

Callbratlon gases usually conslat of pro- 
pane In alr or nltrogen and are determlned 
ln terms of the span value. Organic com- 
pounds other than propane can be used fol- 
lowing the above guldellnes and maklng t h e  
approprlate correctlons for response factor. 

~ ~~ ~ 

' Mentlon of trade names or speclflc prod- 
ucts  does not constltute endorsement b y  the  
Envlronmental F'rotectlon Agency. 

40 CFR Ch. I (7-1-87 Edftlon) 
4.1 Fuel. A 40 percent H./6O percent He 

or 40 percent H./60 percent N. gad mlxturc 
Ls recommended to avold M oxygen ayner- 
giam effect that reportedly wura when 
oxygen concentratlon varlea slgnlflcantly 
from a mean value. 

4.2 .Zero OM. Hlgh purlty alr wlth leu  
than 0.1 parta per mllllon by volume (ppmv) 
of organlc materlal (propane or carbon 
equlvalent) or le.% than 0.1 percent of the 
span value, whlchever La greater. 

4.3 Low-level Callbratlon Ow. An organlc 
cnllbratlon gas wlth a concentratlon equlva- 
lent to 25 to 35 oercent of the aPollcabk .- 
span value. 

4.4 Mld-level Callbratlon Oaa. An O r R d C  
callbratlon gaa with a concentratlon e&vh. 
lent to 45 to 55 percent of the  appllcable 
span value. 

4.5 Hlgh-level Callbratlon Oas. An organ- 
IC callbratlon naa wlth a concentrhtlon 
equlvalent to 80 to BO percent of the appll. 
cable span value. 
6. Mecuurnnent Syrlnn P e r j o m n c c  Sped- 
pcat ionr  
6.1 Zero Drift. LeJa than f 3  percent of 

the  span value. 
5.1 Callbratlon Drlft. Lena than f 3  per- 

cent of span value. 
6.3 Callbratlon Error. Less than f5 per- 

cent of the callbratlon g8a value. 
6. prclwt Preparcllfom 

6.1 Selectlon of Sampllng Slte. The l a -  
tlon of the sampllng slte Is generally apeel- 
fled by the appllcablc regulatlon or purpose 
of the test; Le.. exhaust stack, W e t  Ilne. e k .  
T h e  sample port shall be located a t  leaat 1.5 
meters or 2 equlvalent dlameters upstream 
of the gas discharge to the atmosphere. 

6.2 Locatlon of Sample Probe. Install the 
sample probe so tha t  the probe Is centrally 
located ln the  stack. plpe, or duct and Is 
sealed tlghtly a t  the stack port connectlon. 

6.3 Measurement System Preparatlon. 
Prlor to the emlsslon test, assemble the 
measurement system followlng the'manu- 
facturer's wrltten lnstructlons In preparlng 
the  sample Interface and the organlc ana- 
lyzer. Make the system operable. 

F I A  equlpment can be callbrated for 
almost any range of total oraanlcs concen- 
tratlons. For hlgh concentratlons of organ. 
ICE (>1.0 percent by volume as propane) 
modlflcatlons to most commonly avallable 
analyzers are necessary. One accepted 
method of equlpment modlflcatlon Is to de. 
crease the slze of the sample to the analyzer 
through the use of a smaller dlameter 
sample caplllary. Dlrect and contlnuous 
measurement of organlc concentratlon Is 8 
necessary conslderatlon when determlnlng 
any modlflcatlon deslgn. 

6.4 Callbratlon Error Test. Immedlately 
prlor to the test serles. (wlthln 2 hours of 
the start of the test) Introduce zero gas and 
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hloh.level callbratlon gaa a t  the callbratlon 
Valve Pssembly. AdJust the analyzer output 
to the approprlate levela. It necessary. Cal- 
c u l s k  the predlcted response for the low- 
level and mld-level gases based on a llnear 
response llne between the zero and hlgh- 
level responses. Then Introduce low-level 
and mld-level callbratlon gases succesrslvely. 
LO the measurement system. Record the an- 
alyzer responses for low-level and mld-level 
callbration gases and determine the  dlffer- 
ences between the measurement system re- 
spomea and the predlcted responses. These 
dlfferences must be less than 5 percent of 
the respectlve callbratlon gaa value. If not, 
the measurement system Ls not acceptable 
and must be replaced or repalred prior to 
testlng. No adjustments to the  measurement 
system shall be conducted after the callbra- 
tlon and before the  drift check (Sectlon 7.3). 
If adjustments are necessary before the  
completlon of the test series. perform the  
drlft checka prior to the  requlred adjust- 
ments and repeat the callbratlon followlng 
the adlustments. If multlple electronlc 
ranges are to be used, each addltlonal range 
must be checked wlth a mld-level callbratlon 
gas to verlfy the multlpllcatlon factor. 

8.5 Response T h e  Test. Introduce zero 
gas Into the measurement system a t  the 
callbratlon valve assembly. When the  
s y s t e m  output hns atablllzed. swltch qulckly 
ta the hlgh-level callbratlon gas. Record the 
t h e  from the concentratlon change to the  
measurement system response equlvalent to 
95 percent of the step change. Repeat the  
test three tlmes and average the results. 
I. Emission Measurement Test Procedure 

7.1 Organlc Measurement. Begln sam- 
pllng a t  the start of the test perlod. record- 
lng t lme and a n y  requlred process lnforma- 
tlon approprlate. In partlcular. note on 
the recordlng chart periods of proceau lnter- 
ruptlon or cycllc operatlon. 

1.2 DrUt Detennlnatlon. Immecllately 
following the completlon of the test perlod 
and hourly durlng the test period. relntro- 
duce the zero and mld-level callbratlon 
gases. one a t  a tlme. to the  meaaurement 
s y s t e m  a t  the cdlbratlon valve assembly. 
(Make no adlwtmenta to the  measurement 
s y s t e m  untll alter both the zero and callbra- 
tlon drlft checka are made.) Record the ana- 
l m r  responae. If the dr l f t  values exceed the 
speclfled Ilmlts.  lnvalldate the test results 
preceding the check and  repeat the test fol- 
lowing correctlons to the measurement 
system. Alternatlvely. recallbrate the  test 
measurement system as ln Sectlon 8.4 and 
report the  reaulta uslng both sets of callbra- 
tlon data (Le.. data determlned prior to the  
test perlod and  d a h  determlned followlng 
the kst perlod). 
8.  Organic Concentration Calculation# 

DetermLne the average organlc concentra- 
tlon In terms of ppmv 88 propane or other 
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callbratlon gad. The averLge ahall be deter- 
mlned by the lntegratlon of the output re- 
cording over the perlod speclfled ln the  ap- 
pllcable regulation. 

If result+ are requlred ln terms of ppmv u 
carbon. adJust measured concentratlons 
uslng Equatlon 25A-1. 

Where: 
C.==Organlc concentratlon as carbon. mmv. 
C,,=Orgmlc concentratlon a8 measured. 

K=Carbon equlvalent correctlon factor, 

C.-K C..., Ep. 25A-1 

ppmv. 

K - 2  for ethane. 
K = 3  for  propane. 
K=4 for butane. 
K=Approprlate response factor for other 

organlc callbratlon gases. 
9. Bibliopraphy 

9.1 Measurement of Volatlle Organlc 
Compounds-Ouldellne Serles. U.S. h v l -  
ronmental Protectlon Agency. Research M. 
angle Park, NC. Publlcatlon No. EPA-450/2- 
78-041. June 1978. p. 48-64. 

9.2 Traceablllty Protocol for Fatablluhlng 
True Concentratlons of OMe8 Used for Call- 
bratlon and Audlta of Contlnuoua Source 
E m h l o n  Monltors (Protocol No. 1). U.8. 
Envlronmental Protectlon Agency, h v l r o n -  
mental Monlbring and Bupport Laboratory. 
Research Trlanele Park, NC. June 1978. 

9.3 Gasollne Vapor Emlsslon Laboratory 
Evaluatlon-Part 2. U.S. hvlronmental  
Protectlon Agency. Offlce of Alr Quallty 
Plannlng and Btandards. Research M a n g l e  
P a r k ,  NC. EMB Report No. 75-OAS-8. 
Auguat 1916. 

M ~ O D  2 6 B - D m R y l ~ ~ n o n  01 TOTAL 018-  
LOUB OROANIC cowcnrrruriow ~ S K N O  A 
N O N D X S P ~ R s I v t  I- hALLYzLR 

1. Applicabilify and Principle 
1.1 Appllcablllty. Thls method applles to 

the  meaaurement of total gaseous organlc 
concentratlon of vapom conalstlng prlmarlly 
of alkanes. (Other organlc makrlels may be 
measured uslng the  general procedure In 
t h k  method, the appropriate callbratlon 
gas, and an analyzer set to the  appropriate 
absorption band.) T h e  concentratlon Ls ex- 
pressed ln t e r n  of propane (or other appro- 
prlate organlc callbratlon Baa) or ln t e G  of 
carbon. 

1.2 Prlnclple. A gaa sample ki extracted 
from the source through a heated sample 
llne. If necessary. and glass flber fllter to a 
nondlsperslve lnfrared analyzer (,NDIR). Re- 
sults are reported ad volume concentratlon 
equlvalents of the  callbratlon gaa or as 
carbon equlvalenta. 
2. Ddinttioru 
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FIELD AND ANALYTICAL PROCEDURES 

A Byron Model 301 Flame Ionization Analyzer (FIA) was used 
to quantify non-methane organnics (NMO). The 301 employs a gas 
chromatographic (GC) column for separation of methane from the 
remainder of the organic compounds. A sample is continously 
passed through the FIA sample loop. Every three minutes the 
contents of the sample loop are injected into the GC Column. 
After a few seconds the methane portion is passed to the flame 
ionization detector (FID) for analysis. Following return of the 
FID response to baseload, the column is backflushed with carrier 
air. The NMO portion of the sample is then injected into the 
F I D .  The NMO response is compared to that of NDS traceable 
protocol, propane in air standards. Concentration is then 
reported in terms of ppm as carbon. All calibration standards 
are introduced at the sampling "interface" so that they see the 
same sampling system as the source gases. It was necessary to 
perform the testing on a 1000 ppm propane range due to the 
potential for VOC spiking that can occur with a bagasse fuel. 
Following each test run a mid-range standard is injected to the 
sampling system to document instrument drift. An upscale drift 
was documented after each test run. 

This was caused by a power outage during the run. No 
corrections were made to the data since the drift was upward 
(conservative). 
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