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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 periecd, 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 1bs./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. '
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SOUTH FLORIDA ENVIRONMENTAL SERVICES, INC.

STACK TEST FOR TOTAL GASEOUS NON-METHANE ORGANIC COMPOUNDS

United Sfates Sugar Corporation

Post QOffice Drawer 1207

Clewiston, Florida 33440

Bryant Sugar Factory

Type Process - Raw Sugar Manufacturing
Boiler No. 5

Abatement Device - Wet Scrubber
Compliance Stack Test

Report 1371-8S

February 15, 1990

Run Numbers 1, 2 and 3

Allowable Emissions - 1.4 lbs./ton of wet bagasse
Actual Emissions - .88 1lbs./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 1s true and correct.

William D. Arlington
Project Director
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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.

CYCLONIC FLOW DETERMINATION

Due to the configuration of the system, cyclonic flow was
considered to be non-existent at the sampling site.
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UNITED STATES SUGAR CORPORATION
BOILER NO. 5 - BRYANT
1371-5

SUMMARY OF GASEOUS EMISSION RATES
FEBRUARY 15, 1990

VOLUMETRIC
FLOW RATE  HEAT INPUT voc
RUN TIME  C3HS (SCFM) (MBTU)  (LBS/TON)
o
1 840-1003 49 147473 477.0 .59
2 1106-1206 '~ 60 160980 481.6 .79
3 1435-1535 94 161496 474.1 1.26
4741
AVG }ﬂ’) b30 \,{77'(0 .88

—




TEST RESULTS

U.5.S.C. - BRYANT MILL
BOILER #5

REPORT NUMBER 1371-S

{2

"AREA (SQ.FT.)
4
SATURATION MOISTURE (%)

MOLECULAR WEIGHT
VELOCITY {FPM)
VOL.FLOW RATE {ACFM)

VOL.FLOW RATE (SCFM-DRY)

i

o

\_?.

RUN 1
41.28
26 .77
26.79
5631

232469

147473

RUN 2

41.28

24.19

27.10
5898

243483

160980

RUN 3

41.28

22.16
27.34
5729
236516

161496




SAMPLING POINT DETERMINATION
ONITED STATES SUGAR CORPORATION
BRYANT - BOILER NO. 5

STACK CONFIGURATION: CIRCULAR
DIAMETER (INCHES) : 87
PISTANCE A - PORT TO DOWNSTREAM DISTURBANCE (INCHES): 87
DISTANCE B - PORT TO UPSTREAM DISTURBANCE (INCHES): 349
NUMBER OF SAMPLING POINTS: 24
NUMBER OF TEST PORTS: 2
FUMBER OF POINTS ON A TRAVERSE: 12
! .
POINT LOCATION ON A TRAVERSE: ' TRAVERSE INCHES TO
POINT NUMBER STACK WALL
i
: 1 1.9
| 2 5.8
l .
{ 3 10.3
1
' 4 15.4
i
5 21.8
6 30.9
7 56.1
8 65.3
o
9 71.6
& 10 6.7
11 81.2

12 85.1




‘SAMPLING POINT DETERMINATION

DUCT DIAMLETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

. < 1.0 1,5 2,0 2.5
' = 30 1 T T ! T ] J
A a €:7
m 40 HIGHER NUMBER IS FOR A -
& RECTANGULAR STACKS OR DUCTS AR
: > it
| &30 |- i | -
a ‘
| b 24 or 25 ﬂt\
] 5 20 |- 20 =
; g 16 STACK DIAMETER > 24'
: S 12
: z 10 |- [8 or 98 -
' = STACK DIAMETER 12-24"
=R ! 1 | 1 I ! ]
. 2 3 4 5 6 7 8 9 10

- DUCYT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)

CIRCULAR STACKS

Number of points equal next higher multiple of four.

RECTANGULAR STACKS

O rtap i T e e o

Number Subarea
Traverse Points Layout Matrix

9 3 x 3

¢ 12 4 x 3
16 4 x 4

, 20 5 x 4
- 25 5 x5
30 6 X5

36 6 x 6

42 7 % 6

49 7 x 7
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Field Data - Stack Flow




PARTICULATE FIELD DATA

PLANT ths8sC - Bn{de - YIYi —
REPORT 1RY(-%-| A Ha L.Mg3
DATE 02-15-90 Dn 1880
OPERATOR MRk DIAMETER (in) Yy
TIME OR’JAL — 100G NO. DUCT
K FACTOR .13 STATIC PRES ~. "
ASSUMED MOISTURE % a9 BAR. PRES. {in. Hg) [0.18
DRY GAS METER NO. Y TEST TIME (min) HNe)
NOZZLE ID NO. 3/i, METERED VOL. —
WET BULB TEMP. AVE. V 3 p ,S4S
POST LEAK CHEGK AVG. AH 1,249
Cp » BI1S (P—B) AVG. METER TEMP. 0.0
Y 593 AVG. STACK TEMP. 1$2.5
Baler #S
TRAVERSE | SAMPLING DRY VELOCITY | PRESSURE ] DRY GAS PUMP FILTER STACK
POINT TIME GAS METER HEAD ORIFICE TEMP. VACUUM IMPINGER TEMP. TEMP.
NUMBER {min) CU.FT. |(Ap)in HO AMHE)TlﬁﬂH,O (*F) (in. Hg.) (‘A (*F) (R
] 2.5 [.SO INR
3 LLO [4%
3 2.00 148
Y 0,00 (49
S H4n 14y
A .20 4y
N 0,30 149
=4 0.0 184
G Q.0 154
1 DD 1585
13 2.0 lS‘?
(2. =200 1SY
I { e ISIL;_
- A D 1S
3 | Wala 1SS
4 .o 18
s 30 IS
A .50 15
M A N~Te) 1SK6
q 4,20 1S
G Yo is
1D 6.30 YA
() G20 1SS
I £ .s& v!SC;

PR S SR T —
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PARTICULATE FIELD DATA

PLANT __488C. - BeyanT YIY;
REPORT 12N -S-2 A Ha HRD
" DATE 03 -15-90 Dn JRBO
. OPERATOR AP DIAMETER (in) DY
TIME o6 — (208 NO. DUCT J
K FACTOR 18 STATIC PRES. —. LY
ASSUMED MOISTURE % ALY BAR. PRES. {in. Hg) 3043
DRY GAS METER NO. o TEST TIME (min) LO
NOZZLE ID NO. it a ~ METERED VOL. R—
WET BULB TEMP. AVE. V 2P L33
POST LEAK CHECK. AVG. AH 2,11
Cp RIS (p-g) AVG. METER TEMP. 0.0
Y 1937 AVG. STAGK TEMP. 1424
| ‘ab.l ( en :t# \% *
TRAVERSE | SAMPLING DRY VELOCITY | PRESSURE { DRY GAS PUMP FILTER STACK
% POINT TIME GAS METER HEAD QRIFICE TEMP. VACUUM IMPINGER TEMP. TEMP,
NUMBER {min) CU.FT. {{Ap}in HO AMHE)T':EZ,O [*F) {in. Hg.) 2 *F M
i 2.9 Q.00 fqy
3 .30
4 Q.60 L]
[ 3.00 L0
Y 9.8n S0
2 2D 149
Q D50 iy
10 .90 Y
T 2. Y
N Lo (YR
) -0 Y Q
) 48
= X
O |
: -3 8-
A N Ye) 150
g 4. 2D 150
R S, 80 Uy
q ANTS) : Y
I £.80 v
Y SM0 14y
--W i 1 3.0 4

T T e TR R T e T
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~ PARTICULATE FIELD DATA

PLANT __USSC — Br\f ant YIY
REPORT 3%~ §-3 A Ha 1.%83
¢  DATE 65a-15-90 Dn  |R80
OPERATOR Pk DIAMETER (in) &N
Y TIME 143 —~ 1523 b NO. DUCT ]
# K FACTOR A STATIC PRES. -6
* ASSUMED MOISTURE % AR BAR. PRES. (in. Hg) 0. 13
j DRY GAS METER NO. o TEST TIME (min) &0
3 NOZZLE ID NO. 3t n METERED VOL. -
E WET BULB TEMP. —— AVE. V ap |, 598
! POST LEAK CHECK AVG. A H _2.01%
| Cp 215 (9—8) AVG. METER TEMP 20.0
Y 1 993Y AVG. STACK TEMP. 144.9
| | fop = 150
‘ B&- l er WS M sl
’ TRAVERSE | SAMPLING DRY. VELQCITY | PRESSURE { DRY GAS PUMP FILTER STACK
‘ POINT TIME GAS METER HEAD ORIFICE TEMP. VACUUM IMPINGER TEMP. TEMP.
NUMBER (min) CU.FT. |{Ap)in. H.lO AMHE)TiEi]O (*F) (in. Hg.y *n {*P {*F)
! Q.5 110 1d L
A .80 146
3 2L 146
q Q.20 14L
S .60 146
G 2, 14
N _D.50 146
8 Q.40 . (Y
q 4.Lo
LO .50 14k
1 QLJQ |
3 D i
1 L O 1wy
= A Y
3 Nd's)! 144G
d 1T 149
S 20 (g
L MO 148
YN 2.LD s
: HE0 ]
540 J£
o .00 :qi‘
L S.80 143
(9 S.20 {43

R e e ey

e e e




Field Data - Strip Chart




U.S.SUGAR CORPORATION
NO.S BOILER
BRYANT, FLORIDA
FEBRUARY 15,1990

- — o —

. ———

220000

RUN 1

RUN 2

RUN 3

0840-0845
0845-0850
0850-0855
0918-0923
0923-0928
0928-0933
0933-0938
0938-0943
0943-0948
0948-0953
0953-0958
0958-1003
AVERAGES

1106-1111
1111-1116
1116-1121
1121-1126
1126-1131
1131-1136
1136-1141
1141-1146
1146-1151
1151-1156
1156-1201
1201-1206
AVERAGES

1435-1440
1640-1445
1445-1450
1450-1455
1455~1500
1500~1505
1505-1510
1510-1515
1515-1520
1520-1525
1525-1530
1530-1535
AVERAGES

.

[ —

25
22
118

57
45
39
54
38
41
44
51
49

62
61
81
56
58
83
53
85
39
41
45
55
60

118

57
115
155
60
95
99
63
72
105
105
%4

me——

PO ol oo ooy
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Allowable Emission Data Sheets
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ALLOWABLE EMISSIONS

4U.5.5.C. - BRYANT MILL
BOILER #5

FRUN NUMBER 1371-S-1

J8TU OF STEAM @ 900 F & 860 PSIA 1453.2 BTU/LB
{BTU OF FEED WATER @ 260 F & 1285 PSIA ' 230.7 BTU/LB
{¥ET BTU VALUE OF STEAM 1222.5 BTU/LB

INITIAL INTEGATOR READING 3406

FINAL INTEGATOR READING 3499

INTEGATOR FACTOR . 3500 |
"TIOTAL TIME (MIN.) 91
LsTEAM PRODUCTION RATE 214615.4 LB/HR

FURNACE EFFICENCY 55%

TOTAL HEAT INPUT 477 MBTU/HR

HEAT INPUT - OIL : , 0 MBTU/HR

HEAT INPUT - BAGASSE : 477 MBTU/HR
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U.5.5.C, - BRYANT MILL
BOILER #5

RUN NUMBER 1371-S-2

ALLOWABLE EMISSIONS

BTU OF STEAM € 900 F & 860 PSIA

BTU OF FEED WATER @ 260 F & 1285 PS;A

NET BTU VALUE OF STEAM

INITIAL INTEGATOR READING 3560

FINAL INTEGATOR READING
'JNTEGATOR FACTOR

TOTAL TIME (MIN.)

JSTEAM PRODUCTION RATE

FURNACE EFFICENCY

TOTAL HEAT INPUT -
HEAT INPUT - OIL

HEAT INPUT - BAGASSE

3625
3500
63

1453.2 BTU/LB
230.7 BTU/LB

1222.5 BTU/LB

216666.7 LB/HR

55%

481.6 MBTU/HR
0 MBTU/HR

481.6 MBTU/HR

e S

ey e e e




U.S5.5.C. - BRYANT MILL
BOILER #5

{° RUN NUMBER 1371-S-3

BTU OF STEAM @ 900 F & 860 PSIA
BTU OF FEED WATER @ 260 F & 1285 PSIA

NET BTU VALUE OF - STEAM

INITIAL INTEGATOR READING 3775
FINAL INTEGATOR READING 3840
INTEGATOR FACTOR 3500
‘TOTAL TIME(MIN.) 64
STEAM PRODUCTION RATE

'FURNACE EFFICENCY

TOTAL HEAT INPUT
HEAT INPUT - OIL

HEAT INPUT - BAGASSE

ALLOWABLE EMISSIONS

1453.2 BTU/LB
230.7 BTU/LB

1222.5 BTU/LB

213281.3 LB/HR

55%

474.1 MBTU/HR
0 MBTU/HR

474.1 MBTU/HR




Boiler Data




_Bor1er DATA SHEET .

COWANY. Ussce — Bv\{Qn.t-

BOILER NUMBER

S

DATE 0A-1%-90 REPORT NO. L13%)1-S
INTEGRATOR FACTOR 500 OIL METER FACTOR —

SIT STEAM FEED WATER
TIME INTEGRATOR METER FLOW TEMP, PRESSURE TEMP. | PRESSURE
D220 3%3 Y06 | 07944 RS | 00| 70 X0 | /R 20
e 215 o5 g R0\ 20
G0 2/ D) o0 | 269|/27°0

A0 RIS FPII| K50 |20l /27 |
, s ’.f,_--‘ "',"7(?{9 ? 4/ 3 = Gl -'/,7- f/C)
A AN IS re] B AR S RN B A,
L T YOG D PTYD 2 OO T D | 2T
Ge o FLS Py | Lo (1. WS Psis
SR NS S Y 12.4,7
.06 59 3560 |09 Ky |<20 'S LoD | Red| /200

' 9’(’) 2

ARG,

260

(2 77

W M W, P8

L 2ISVF00 | 740 | Ao\ /2 70
/5 . SIS | FY N S |2 N AT
B e ORI R 1T | 292 F AN L0 A2 70
e O Jle Paeee T b L ¥8 £ o
. L4SD . v Ty ]
(SR FR 75102904 2/ 2 | Fod | B =R 2EO| [ 2750
# 50 212|575 | 23S | 2¢0| LR70
/505 /5 | FBO| T4 =0 S 277
5. 20 25| 951 £L0 | L0 /270
155 215 | 70| Farse | 2ad| J2TO)
1539 SY R Y0 N O27H2 i ?ﬂf{ 5’:_:;“ o _|Zcol /= 3/;__/)
. RN S Py.ln LD e B Y

130.1}

s

7
SIGNED ( / /77

Ty ; /
rA‘.t‘/' Jr il e /’/"

—

-y

;
[

~5
(r




PROCESS DATA

COMPANY LL,.. S, § C‘"Bfi‘“‘r INSTALLATION Baidee # 5

DATE __2.15.90 REPORT NO. (R} - §

TYPE OF INSTALLATION Boller

TYPE OF MATERIAL PROCESSED S Te am

TYPE(S) OF FUEL USED Bosgadse
TYPE OF POLLUTION CONTROL SYSTEM __ "\ ¢l e madT _ Scewllac
GENERAL CONDITION OF CONTROL EQUIPMENT Noe mal
NORMAL  .RUN 1 RMN2 RN 3
FUEL USED — Basasse = =
SCRUBBER WATER FL?EVR&'SE Cl0-642 P3O L22 £3fp
PRESSURE DROP (INCHES) L -8 I/z_ 5’«91/4, 5~3'/fz, $-8p.
© TOTAL OPERATING CURRENT NA NA nA W s
MATERIALS PROCESSED | Ctenrm

COMPANY REPRESENTATIVE

TITLE @mtfa{.z M...Kﬁ.ﬁzé&é‘ée?ﬁ‘ E | i




TiME | AP (v | WrRess, (5] | rrowle®]  PH
£:36| / g*,j/g’ AR 630 | 7,%
8:5/ S/z| Ad Lae | 7R
7:06 | 5/ ew| A3 | eve | 7.
| <Z/ "B///a’-}’:,/ A A G &GO ’7-*?2
| 9226 ¢ Wsie| %5 eao | TR
|\ 9:5/ 9;/ s Rt & As 71
\e0:06 | 7B EP BAS 1A
| 2006 / <l 2,9 A& 7.9
| 12| 877 3 A Ao | P
1/ 36| Dh/blz SR bR O 7
s/ | ¢ /54| 83 GRS 7-1
\vecee ey A SR 73
\2:26| 9 /el R4 e | 15
|2:8¢| 2/ 85 25 | 694 | T.&
\Biae | & ) 84| A3 G | 0
32/ P | AT &3¢ | T4
13:26|8 /62| &R 630 | 7.7
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Run 1

Stack Flow Calculations -




CALCULATIONS FOR RUN 1

STACK AREA

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

(87 / 24)SQ. X 3.1416 X 1
. . 41.283

STACK PRESSURE

N 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

PERCENT MOISTURE

100 X WATER VAPOR VOLUME / (WATER VAPOR VAPOR VOLUME + SAMPLE VOLUME}
100 X 23.535 / (23.535 + 29.664)

44.239




CALCULATIONS 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 ¥ (1 - .26774) + (18 X .26774)

26.787

STACK VELOCITY

§5.49 X CP X 60 X "P X SQR(STACK TEMP. + 460) /SQR(STACK PRESSURE X MOLECULAR WT.)}

85.49 X .815 X 60 X 1.545 X SQR(152.5 + 460)
SQR(30.081 X 26.787}

5631.2

VOLUMETRIC FLOW RATE (ACFM)

STACK AREA X STACK VELOCITY
41.283 ¥ 5631.2
232468.9




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
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CALIBRATION DATA

August 24, 1989

Meter No. 4
Barometric Pressure 29.88

“ H 0.1 0.3 0.5 1.0 2.0 4.0 8.0
CFw 2.50 2.50 5.00 5.00 10.00 10.00 10.00
CFd 2.46 2.50 5.08 5.09 10.18 10.06 9.85
Tw 90 88 87 87 87 89 89

Td g1 89 90 88 89 90 91
Time 13.66 7.85 12.25 8.80 12.64 8.84 6.29

Y 1.0179 1.0011 .9884 .9817 L9811 .9861 .9993
~ Ha 1.7389 1.7165 1.7322 1.7943 1.8476 1.8173 1.8368
Average “Ha = 1.7834 Average Y = ,9937

Thermocouple Calibrations

TC-4 TC=-5 ASTM
ice 32 32 32
Boiling Water 212 212 212
0il 399 : 399 399

Barometer Calibration

Aneroid - 29.88 Hg - 29.88

Pitot No. 8 :
1 2 3

std. .29 . 30 .31

side A .42 .44 .46

Side B .42 .44 .48

CPs .823 .817 . 805
Deviation .008 .002 .010
Average CPs = .815 ’

Nozzle Calibration

Date 2/15/90 ' 3/16A = .188, .188, .188, .188 = .1880
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ALM-005089

3 92
IR NUMBER PROJECT HNO. 151
a0 ANALYZEX
SRM, CRM,GM1g) OMIS wagg FP &€ (FID)
IR NUMBER AAL- 18422 wopeL > 700A
[RATION 973.2 PPM PRCPANE/NITROGEN SERIAL NO. 2303800973
DATE OF
CALIBRATION  11/20/89

fA ( FOR CONCENTEATION LISTED UNDER '"REPLICATE AMALYSIS" ON THE OTHER SIDE )

GAS

iy PROPANE

\WaLysTs  11/20/89 nirs  AREA
R 208500 ¢ 183177
333 2 0 o 183564
0 r 183963 g 208741
ANALYSIS _ N-R. UNITS
R T
Z T
T R

(LINDER WAS BLENDED, AHALYZED AND SHIPPED FROM

—teate w . P

SCOTT SPECIALTY GASES™
ROUTE 611
PLUHSTEADVILLE PA 18949
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oc | 15192
CYLINDER nuMpgr _PLM-OCS089

PROJECT NO.
STANDARD ANALYZER
' HP GC (FID
TYPE (SRM,CRM,GMIS) OIS MAKE (FID)
- 700A
CYLINDER NUMBER AAL- 18422 MODEL °

CONCENTRATION ©73.2 PPM PROPANE/NITROGEN SERIAL NO. 2203700973

DATE . OF
CALIBRATION 11/20/89

RAW DATA ( FOR CONCENTRATION LISTED UNDER "REPLICATE ANALYSIS" ON THE OTHER SIDE )

Z=ZERO GAS

COMPONENT FPROPANE

FIEST ANALYSIS  11/20/89 uniTS  OA -
z O R 208500 o 183177

R 208333 z 0 ¢ 183564

z o c 183963 r 208741

SECOND ANALYSIS  N.R. URITS

z R T

R z T

z T R

THIS CYLINDER WAS BLINDED, ANALYZED AND SHIPPED FROM SCOTT SPECIALIT CASES

ROUTE 611
PLUHMSTEADVILLE PA 1B949




CYLINDER Humsen IL—3605 PROJECT MO. 15192

STANDARD AHALYZER |

TYPE (SRM,CRM,GMIS) _ SRM 1669B wu:z HP GC (FID)

CYLINDER Numper FF-19478 oo 570

CONCENTRATION 476 PPM PROPANE/NITROGEN SERIAL HO. 2303A00973
DATE OF.

CALIBRATION 11/20/89

RAW DATA ( FOR CONCENTBATION LISTED UNDER "REPLICATE AHALXSIS“ ON THE OTHER SIDE )

Z=1EBD GAS

COMPONENT PROPANE

FIRST ANALYSIS . 11/20/89 uniTs  PREA -
z 0 | g 103133 o 65422

R 103213 7 0 o 65645

z 0 r 65579 ® 103161

SECOND ANALYSIS _N.R. URITS

yA R T '

R Z T

z T R

THIS CYLINDER WAS BLENDED, AMALTZED AND SHIPPED 7ROM SCOTT SPERCIALTY GASES™

ROUTE 611
PLUMSTEADVILLZ PA 18%49
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CILINDER nunppz _ ALM-005076 prOJECT NO.  1OM92

STANDARD ANALYZER |

iYPE (SRM,CRM,CMIS) SRM 1669B Msz HP GC (FID)

CYLINDER HUMBER _FF-19478 uopeL 5700A

CONCENTRATION 476 PPM PROPANE/NITROGEN SERIAL NO. 2303A00973
DATE OF

CALIBRATION 11/20/89

RAW DATA { FOR CONCENTRATION LISTED UNDER "REPLICATE ANALYSIS" ON THE OTHER SIDE )

Z=ZERO GAS

COMPONENT PROPANE

FIRST ANALYSIS _  11/20/89 UNITS AREA -
z 0 R 103242 t los28l

R 103403 z 0 r 108718

z 0 t 108734 103222

SECOND amMAaLysis  N.R. UNITS

2 R T

R z T

VA T R

THIS CYLINDER WAS BLENDED, ANALYZED AND SHIPPZD FHOM SCOTT SPECIALTY GASES

ROUTE 611
PLUHMSTEADVILLE PA 18949
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Environmental Protectlion Agency

MxTHOD 25A—Drrl:numu:o_u or ToTAL Gas-
EOUS OQOROANIC CONCENTRATION USING A
FLAME IONIZATION ANALYZIR

1. Applicabdility and Principle

1.1 Applicabllity. This method applles to
the measurement of total gaseous organle
concentratlon of vapors conslsting primarily
of alkanes, alkenes, and/or arenes (aromatic
hydrocarbons). The concentration Is ex-
pressed in terms of propane (or other appro-
priate organlc calibration gas) or in terms of
carbon,

1.2 Princlple. A gas sample {5 extracted
from the source through a heated sample
line, if necessary, and glass flber filter to a
flame lonlzation analyzer (FIA). Results are
reported as volume concentratlon equlva-
lents of the callbration gas or as carbon
equivalents,

2. Definitions

2.1 Measurement System. The total
equipment requlred for the determination
of the gas concentration, The system con-
sists of the following major subsystemas:

2.1.1 Sample Interface. That portion of
the system that {s used for one or more of
the following: sample acquisition, sample
transportation, sample conditioning, or pro-
tection of the analyzer from the effects of
the stack effluent.

2,1.2 Organic Analyzer. That portion of
the system that senses organic concentra-
tion and generates an output proportional
to the gas concentration. -

2.2 Span Value. The upper llrhit of a gas
concentration measurement range that s

0

Pt. 60, App. A, Meth. 25A

specifled for affected source categorles In
the applicable part of the regulations. The
span value ia established in the applicable
regulation and Is usually 1.5 to 2.5 times the
applicable emission limit. If no span value Is
provided, use a span value equivalent to 1.5
to 2.5 times the expected concentration. For
convenlence, the span value should corre-

" spond to 100 percent of the recorder scale.

2.3 Calibration Ges. A known concentra-
tion of a gas In an appropriate diluent gas.

2.4 Zero Drlft. The difference In the
measurement system response to a zero
level calibration gas before and after a
stated perlod of operation during which no
unscheduled maintenance, repalr, or adjust-
ment took place,

2.5 Calibration Drift. The difference In
the measurement system response to & mid-
level callbration gas before and after a
stated period of operation durlng which no
unscheduled malntenance, repalr or adjust-
ment took place, ‘

2.6 Response Time. The time Iinterval
from a step change In pollutant concentra-
tion at the inlet to the emission measure-
ment system to the tlme at which 95 per-
cent of the corresponding final value is
reached as displayed on the recorder.

2.7 Calibration Error. The difference be-
tween the gas concentration indicated by
the measurement system and the known
concentration of the calibration gas.

3. Apparatus

A schematic of an acceptable mesasure-
ment system 18 shown In Figure 25A-1. The
essential componenta of the measurement
system are described below:

S

SLAGK

HEATED
SAMPLE
/ LINE
PROBE __ > ORGANIC
[ ANALYZER
n ~ Fat AND
7 ' HELORDEH
PARTICULATE
CALIBRATION FILTER
VALVE SAMPFI E
FUMp

. "F'iJir‘u':eEX':'." ﬂmu'uﬁc-;u;cmlulluu Me'asuwm'uul Systam.
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3.1 Organic Concentration Analyzer, A
flame {onizatlon analyzer (F1A) capable of
meeting or exceeding the apecifications in
this method,

3.2 Sample Probe. Stainless steel, or
equivalent, three-hole rake type. Bample
holes shall be 4 mm In diameter or smaller
and located at 16.7, 50, and 83.3 percent of
the equivalent stack diameter, Alternative-
ly, a single opening probe may be used so
that a gas sample 18 collected from the cen-
trally located 10 percent area of the stack
croas-section.

3.3 Sample Line. Stainless steel or
Teflon® tubing to transport the sample gas
to the analyzer. The sample llne should be
heated, If necessary, to prevent condensa-
tlon In the line.

3.4 Callbration Valve Assembly. A three-
way valve assembly to direct the zero and
calibration gases to the analyzers s recom-
mended. Other methods, such as quick-con-
nect lines, to route calibration gas to the
anelyzers are applicable.

3.5 Particulate Flter. An In-stack or an
out-of-stack glass [iber fliter ls recommend-
ed If exhaust gas particulate loading is sig-
nificant., An out-of-stack filter should be
heated to prevent any condensation.

3.6 Recorder. A strip-chart recorder,
analog computer, or dlgital recorder for re-
cording measurement data, The minimum
data recording requlrement s one measure-
ment value per minute. Note; This method
Is often applled in highly explosive areas,
Cautlon and care should be exerclsed in
choice of equipment and installation.

4, Calibration and Other Gases

Gases used for callbratlons, fuel, and com-
bustion air ({f required) are contained In
compressed gas cylinders, Preparation of
callbration gases shall be done according to
the procedure In Protocol No. 1, listed In
Reference 8.2. Additionally, the manufac-
turer of the cylinder should provide a rec-
ocmmended shelf life for each callbration gas
cylinder over which the concentration does
not change more than +2 percent from the
certified value. For calibration gas values
not generally avallable (l.e., organlcs be-
tween 1 and 10 percent by volume), alterna-
tive methods for preparing callibrat{ion gas
mixtures, such a3 dllution systems, may be
used with prlor approval of the Administra-
tor.

pane in alr or nitrogen and are determined
in terms of the span value. Organic com-
pounds other than propane can be used fol-
lowing the above guldellnes and making the
appropriate corrections for response factor.

* Mentlon of trade names or specific prod-
ucts does not constitute endorsement by the
Environmental Protectlon Agency.

Callbration gases usually consist of pro-.

40 CFR Ch. | (7-1-87 Edition)

4.1 Fuel. A 40 percent H,/80 percent He
or 40 percent H./80 percent N, gas mixture
Is recommended to aveld an oxygen syner-
glsm effect that reportedly occurs when
oxygen concentration varjes significantly
from a mean value.

4.2 Zero Gas, High purlty air with less
than 0.1 parts per milllon by volume (ppmv)
of organic material (propane or carbon
equivalent) or lesys than 0.1 percent of the
span value, whichever {3 greater.

4.3 Low-level Cualibration Gas. An organle
calibration gas with a concentration equiva-
lent to 25 to 35 percent of the applicable
span value,

4.4 Mid-level Callbration Gas. An organlc
callbration gas with a concentration equiva.
lent to 45 to 55 percent of the applicable
span value.

4.5 High-level Callbration Gas. An organ-
Ic callbration gas with a concentration
equivalent to 80 to 90 percent of the appli-
cable span value,

5. Measurement! Syslemm Performance Speci-
Scations

5.1 Zerc Drift. Less than +3 percent of
the span value,

5.2 Callbration Drift. Less than =3 per-
cent of span value,

5.3 Callbration Error. Less than +5 per-
cent of the calibration gas value.

8. Prelestl Preparalions

6.1 Selection of Sampling Site. The loca-
tion of the sampling site Is generally speci-
fied by the applicable regulation or purpose
of the test; 1.e., exhaust stack, inlet tine, ete.
‘The sample port shall be located at least 1.5
meters or 2 equlvalent diameters upstream
of the gas discharge to the atmosphere. .

8.2 Location of Sample Probe, Install the
sample probe so that the probe ls centraily
located In the stack, pipe, or duct and is
sealed tightly at the stack port connection.

6.3 Measurement System Preparation,
Prior to the emission test, assemble the
measurement system [followlng the *manu-
facturer's written Instructions in preparing
the sample interface and the organic ana-
lyzer. Make the system operable. _

F1A equipment can he callbrated for
almost any range of total organlcs concen-
trations. For high concentrations of organ-
les (>1.0 percent by volume &as propane)
modiflcations to most commonly avallable
analyzers are necessary. One accepted
method of equlpment moedification is to de-
crease the size of the sambple to the analyzer
through the use of a8 smaller diameter
sample caplilary. Direct and continuous
measurement of organic concentration is a
necessary consideration when determining
any modification design. ]

6.4 , Callbratlon Error Test. Immedlately
prior to the test series. (within 2 hours of
the start of the test) introduce zero gas and

818
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high-level calibration gas at the callbration
valve asgembly. AdJust the analyzer output
to the appropriate levels, I necessary. Cal.
culate the predicted response for the low-
level and mid-level gases based on a linear
response line between the zero and high-
level responses., Then Introduce l}ow-level

and mid-level calibration gases successlvely,

to the measurement systern. Record the an-
alyzer responses for low-level and mid-level
calibration gases and determine the differ.
ences between the measurement system re-
sponses and the predicted responses. These
differences must be less than 5 percent of
the respectlve callbration gas value. If not,
the measurement system s not acceptable
and must be replaced or repaired prior to
testing. No adjustments to the measurement
system shall be conducted after the calibra-
tion and before the drift check (Section 7.3).
If adjustments are necessary before the
completion of the test series, perform the
drift checks prior to the required adjust.

‘ments and repeat the calibration following

the adjustments. If multiple electronlic
ranges are to be used, each additional range
must be checked with a mid-level callbration
gas to verify the multiplication factor.

8.5 Response Time Test. Introduce zero
gas into the measurement system at the
callbration valve assembly. When the
system output has stabllized, switch quickly
to the high-level callibration gas. Record the
time from the concentration change to the
measurement syastem response equivalent to
95 percent of the step change, Repeat the
test three tlmes and average the results.

T. Emtiss{on Measurement Test Procedure

7.1 Organle Measurement. Begin sam-
pling at the start of the test period, record-
ing time and any required process Informa-
tion as appropriate, In particular, note on
the recording chart periods of process inter-
ruption or cyclic cperation.

7.2 Drift Determination. Immediately
following the completion of the test period
and hourly during the test perlod, reintro-
duce the zero and mid-level callbration
gases, one at a time, to the measurement
system at the callbration valve assembly.
(Make no adjustments to the measurement
system until after both the zero and callbra-
tlon drift checks are made,) Record the ana-
lyzer responase, If the drift values exceed the
specified limits, invalldate the test results
preceding the check and repeat the test fol-
lowing corrections to the measurement
system. Alternatively, recallbrate the test
measurement system as in Section 6.4 and
report the results using both sets of calibra-
tion data (l.e,, data determined prior to the
test period and data determined following
the test period).

8. Organic Concenlration Calculations

Determine the average organic concentra-.

tion In terms of ppmv 88 propane or ot:her

P1. 60, App. A, Meth. 25B

callbration gas. The average shall be deter-
mined by the Integration of the cutput re-
cording over the period specified in the ap-
plicable regulation,

If results are required in terms of ppmv as
carbon, adjust measured concentrations
using Equation 25A-1.

cl= K c-lu

Where:
C.,=0rganle concentration as carbon, ppmv.
Cuee=0rganic concentration as measured,
ppmv.
K =Carbon equivalent correction factor,
K=2 for ethane.
K =3 for propane.
¥ =4 for butane.
K=Appropriate response factor for other
organic callbration gases.
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Eq. 25A-1

MreTHOD 26B—DETERMINATION OF TOTAL GaS-
2008 QROANIC CONCENTRATION USING A
NONDISPERSIVE INFRARED ANALYZER

1, Applicabilily and Principle

1.1 Applicabllity. This method applies to
the measurement of total gaseous organic
concentration of vapors consisting primarily
of alkanes. (Other organlc materiels may be
measured using the general procedure in
this method, the appropriate callbration
gas, and an analyzer set to the appropriate
absorption band.) The concentration 18 ex-
pressed In terms of propane {or other appro-
priate organic callbration gas) or In terms of
carbon.

1.2 Principle, A gas sample i5 extracted
from the source through a heated sample
line, If necessary, and glass fiber filter to a
nondispersive Infrared analyzer (NDIR). Re-
sults are reported as volume cohcentration
equlvalents of the callbration gas or as
carbon equivalants,

2. Definitions
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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
FID. 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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