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1.0 IKpRQxlcmoN 

Personnel from Air Consulting and Engineering,INC.(ACEI) 

performed annual source emission cc?npXmce testing for the TALISMAN 

SUGAR CORPORATION (TSC) on February 5 ,  1991. Testing was performed at 

the 'TSC Sugar Mill Number SJ3oiler wet scrubber outlet. 

Testing was designed to fulfill "specific conditions" of the 

current Florida Departmnt Of Enviromntal Regulation (FDER) 

operating permit. 

'Ihree United States Environmental Protection Agency (LEEPA) 

Method 5 particulate matter (PM) test runs were conducted while the 

plant was documented to be operating within 10% of permitted 

production. 

Mr. Angel0 Archbold OfpS$SeWed as test coordinator. Mr. 

Frank Kleemn, P.E. of Rleeman Engineering certified production rates. 

Mr. Ken Tucker of the Florida Department of Enviromntal 

Regulation and Mr. Ajaya Satyal Of the Palm Beach County Health 

Department witnessed m t  of the testing period. 

1 
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2.0 Sulrpwcy and DISCUSSICN of RESULTS 

Results of the emission testing are provided in Table 1. 

Complete emission data are located in the report appendices. 
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The source was found to be operating within full canpliance of 

permit conditions. Stack emissions averaged 70.534 pounds per hour 

(LB/RR) and 0.276 pounds per million b t u ( L 6 m )  heat input against 

a “process rate” basis allowable emission of 0.300 LB/MMBI?J. permit 

conditions limit emissions to 0.10 LB/IIMBTU fran oil and 0.300 

IB/hM6’lU from bagasse firing. No oil was used during compliance 

testing. 

Production rate sunmmries are provided in Appendix A. These data 

were taken from control room recordings of steam flow, temperature, 

and pressure as well as feedvater temperature and pressure(Appendix 

E). Steam integrator readings were recorded at the beginning and end 

of each particulate test run by Mr Frank Kleeman. 

2 
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TABLE1 
MSSION SOMMAW 
TALISMAN SUGAR CORFORATION 
NLPIBW 5 B o I ~ S O U l X  BAY, FLORIDA 
FEBmARY 5, 1991 

1 0735-0914 3 ’ 60.335 0.233 

2 1025-1205 LID 78.835 0.305 

3 1331-1510 I?  72.433 0.289 

AVERAGES - 70.534 0.276 

77.63 0.300 

77.50 0.300 

75.29 0.300 

76.81 0.300 

3 
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3.0 DESCRIPTION AND OPEXA'l'ICN 

The Number 5 Boiler at the Talisman Sugar Corporation's South 

Bay plant is a traveling grate stoker design used primarily for 

bagasse fuel firing. Supplemntal oil firing was not used during the 

emission test series. The boiler averaged 132521 pounds per hour steam 

production over the three run test period. 

Oil meters, steam integrators, and other production mnitoring 

devices were rigorously calibrated prior to the production season. 

4 
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4.0 SAPlpLING POINT LOCATION 

The sampling point location is a dual wet scrubber outlet stack, 

63" in diameter (both stacks are identical). Each stack has hro 

sampling ports spaced 90 degrees apart. The ports are located 336" 

from an upstream disturbance and 168" from the outlet. 

Fortyeight test points were sampled for each test run. The 

traverse were located as shown in Figure 1. ?he stack configuration is 

such that there is no reason to evaluate the presence of cyclonic 

flow. 

5 
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5.0 FIELD and ANALYTICAL PROCEDURES- USEPA METHOD 5 

P a r t i c u l a t e  m a t t e r  samples  were cd1 , iec ted  by t h e  emis s ion  measurement 

method s p e c i f i e d  by t h e  United S t a t e s  Environmental  P r o t e c t i o n  Agency. 

A schemat i c  d iagram of  t h e  sampl ing  t r a i n  used i s  p rdv ided  i n  F i g u r e  

2.  A l l  p a r t i c u l a t e  matte;  c a p t u r e d  from t h e  n o z z l e  t o  and i n c l u d i n g  

t h e  f i l t e r  was i n c l u d e d  i n  t h e  c a l c u l a t i o n  o f  t h e  e m i s s i o n  r a t e  of 

p a r t i c u l a t e  m a t t e r .  

PREPARATION OF EQUIPMENT 

1. FILTERS- Gelman t y p e  "A' g l a s s  f i b e r  f i l t e r s  were p l a c e d  
i n  a d r y i n g  oven f o r  two hour s  a t  105 d e g r e e s  C, 
removed and  p l aced  i n  a s t a n d a r d  d e s i c c a t o r  
c o n t a i n i n g  i n d i c a t i n g  s i l i c a  g e l ,  a l lowed t o  
c o o l  f o r  two hour s ,  and weighed t o  t h e  n e a r e s t  
0 . 1  mg. T h e  f i l t e r s  were t h e n  r e - d e s i c c a t e d  f o r  a 
minimum o f  s i x  hour s  and weighed t o  a c o n s t a n t  
weight  ( l e s s  than  0 . 5  mg change from p r e v i o u s  
we igh ing) .  The average  of  t h e  two c o n s t a n t  
we igh t s  was used a s  t h e  t a r e  v a l u e .  

f i l t e r  h o l d e r ,  and sampling probe  were washed 
v i g o r o u s l y  w i t h  soapy water and b rushes ,  r i n s e d  
w i t h  d i s t i l l e d  water and a c e t o n e ,  and d r i e d  
p r o r  t o  t h e  t e s t  program. A l l  openings  on t h e  
equipment were s e a l e d  w h i l e  i n  t r a n s i t  t o  t h e  
t e s t  s i t e .  

2.  NOZZLE, FILTER HOLDER, AND SAMPLING PROBE - T h e  n o z z l e ,  

3. IMPINGERS - The Greenburg-Smith impingers  were c l e a n e d ,  
r i n s e d ,  and d r i e d  a s  i n  2 .  The impingers  were 
a l s o  s e a l e d  d u r i n g  t r a n s i t .  

TEST PROCEDURE 

Pr ior  t o  performing t h e  a c t u a l  p a r t i c u l a t e  matter sample runs ,  c e r t a i n  

stack and s t a c k  gas p a r a m e t e r s  were measured. T h e s e  p r e l i m i n a r y  

measurements i n c l u d e d  t h e  ave rage  gas  tempera ture ,  t h e  stack g a s  

v e l o c i t y  head,  t h e  s t a c k  g a s  moi s tu re  c o n t e n t ,  and t h e  d imens ions  a t  

t h e  p o i n t  where t h e  t e s t s  were t o  b e  performed. The s t a c k  temperature 

was de termined  u s i n g  a b i -meta l l ic  thermocouple and c a l i b r a t e d  

7 
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pyrometer. V e l o c i t y  head measurements were made w i t h  a c a l i b r a t e d  t y p e  

"s" p i t o t  t u b e  and an i n c l i n e d  manometer. V e l o c i t y  head measurements 

of 0.05 i n c h e s  H 2 0  o r  l e s s  were measured us ing  a micromonometer. 

The sampling t r a v e r s e  p o i n t s  were s e l e c t e d  so t h a t  a r e p r e s e n t a t i v e  

sample c o u l d  be  e x t r a c t e d  from t h e  g a s  s t r eam.  T h e  t r a v e r s e  p o i n t s  

were l o c a t e d  i n  t h e  c e n t e r  o f  equa l  a r e a s ,  t h e  number o f  w h i c h  were 

dependent u p o n  t h e  d i s t a n c e  upstream o r  downstream from flow 

d1sturbances.USEPA Methods 1 and 2 were u t i l i z e d  f o r  t h i s  t a s k .  

Each p a r t i c u l a t e  m a t t e r  t e s t  run c o n s i s t e d  of sampling f o r  a s p e c i f i c  

amount o f  t ime a t  each  p o i n t .  The type  " s "  p i t o t  t u b e  was connec ted  t o  

t h e  sampling p robe  so t h a t  a n  i n s t a n t a n e o u s  v e l o c i t y  head measurement 

could be made a t  each  t r a v e r s e  p o i n t  w h i l e  conduc t ing  t h e  tes t  run. 

T h e  s t a c k  g a s  t empera tu re  was a l s o  measured a t  each  t r a v e r s e  p o i n t .  

Together  wi th  assumed m o i s t u r e  and o r s a t  knowledge a s  w e l l  a s  known 

nozz le  a r e a ,  c a l c u l a t i o n s  o f  " i s o k i n e t i c "  ( e q u a l  energy  o r  v e l o c i t y )  

were q u i c k l y  made and e f f e c t e d  f o r  each  t r a v e r s e  p o i n t  d u r i n g  t h e  test  

r u n .  

T h e  g a s e s  sampled passed  through t h e  f o l l o w i n g  components: a s t a i n l e s s  

s t e e l  n o z z l e  and g l a s s  probe;  a g l a s s  f i b e r  f i l t e r ;  two impingers  

charged w i t h  100 m l  o f  d i s t i l l e d  wa te r  each;  one d r y  impinger;  one  

impinger w i t h  200 grams Of S i l i c a  g e l  d e s i c c a n t ;  a f l e x i b l e  l e n g t h  of  

t ub ing ;  a l e a k  f r e e  pump; a c a l i b r a t e d  d r y  g a s  meter: and,  f i n a l l y ,  a 

c a l i b r a t e d  f low o r i f i c e .  

9 
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Sample r e c o v e r y  was accomplished i n  t h e  f o l l o w i n g  manner: ... ._. 

1. T h e  p r e - t a r e d  f i l t e r  was removed from i ts  h o l d e r  a n d  
p l a c e d  i n  C o n t a i n e r  1 and s e a l e d .  ( T h i s  is u s u a l l y  
per formed i n  t h e  l a b ) .  

2. A l l  sample-exposed su r faces  p r i o r  t o  t h e  f i l t e r  were 
washed w i t h  a c e t o n e  and p l a c e d  i n  C o n t a i n e r  2 .  The 
c o n t a i n e r  was t h e n  s e a l e d  a n d  t h e  l i q u i d  l e v e l  marked. 

3. The volume o f  w a t e r  f rom t h e  f i r s t  t h r e e  i m p i n g e r s  was 
measured f o r  t h e  p u r p o s e  of c a l c u l a t i n g  t h e  moisture 
c o n t e n t  of t h e  s t a c k  g a s e s ,  t h e n  d i s c a r d e d .  

4 .  The s i l i c a  gel f rom t h e  f o u r t h  impinger  was t r a n s f e r r e d  
t o  t h e  o r i g i n a l  t a r e d  c o n t a i n e r  and s e a l e d .  

LABORATORY A N A L Y S I S  

The t h r e e  sample  c o n t a i n e r s  f rom e a c h  sample  run  were a n a l y z e d  
a c c o r d i n g  t o  t h e  f o l l o w i n g  p r o c e d u r e s :  

1. T h e  f i l t e r  was e i t h e r  d r i e d  for two h o u r s  a t  1 0 5  
d e g r e e s  C o r  d e s i c c a t e d  for  24 h o u r s  a t  ambien t  
t e m p e r a t u r e .  F o l l o w i n g  d e s i c c a t i o n ,  t h e  f i l t e r  was 
weighed t o  t h e  n e a r e s t  0.1 mg. A minimum of two s u c h  
we igh ings  s i x  h o u r s  a p a r t  were made w i t h  a v a r i a n c e  of 
l ess  t h a n  0 . 5  mg. 

2 .  T h e  a c e t o n e  from C o n t a i n e r  2 was t r a n s f e r r e d  t o  a t a r e d  
b e a k e r ,  e v a p o r a t e d  t o  d r y n e s s ,  and weighed i n  t h e  same 
manner a s  above .  

3. The u s e d  s i l i c a  g e l  i n  i t s  t a r e d  c o n t a i n e r  was weighed  
t o  t h e  nea res t  0.1 gram. 

The t o t a l  sample  w e i g h t  i n c l u d e d  t h e  w e i g h t  g a i n s  f rom Sample 

C o n t a i n e r s  1 and 2 .  

DATA 

~ l l  r e l e v e n t  f i e l d  and  l a b  d a t a  sheets  a s  w e l l  as  e m i s s i o n  

c a l c u l a t i o n s  a r e  p r o v i d e d  i n  t h e  report  appendices. 

1 0  
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AIR C U S U L m  h Bx;I"G,IE. 
Cauplete anission ~ a t a  

P W :  TALISMAN SUGAR OORPORATION DATE: 2-5-91 
LCc?mON: SmrR m y ,  mRIDA m lQOMBER 1 
SOURCE: NUMBER 5 BOILER, ScIIuBBwoiJTLET TPIE: 0735-0914 

TIME 1- 

OIL: 
FINAL OIL - 
BEGIN OIL 
FAClDR 

SmM: 
FINAL sTEAFc------ - 
BEGIN STEAH 
FACNIFZ- - 
TEMPERATURE 
PRESSURE 

FEEmATm: 
TRfPERAlVW3 
PRESSURE 

HEAT I": 
STEW 
FmmmTER 
NEpsTEbM 
spEA#RATE 
BOILER EFPICIaSCY 
m E U E L B E A T w A p T  
S T E A M C A L I B W W O N F ~  

.,*- 
OIL 

'lWl'AL BEAT INPUT (OIL) 
TOTAL ElEAT I r n  (NohMIL) 

ALUXSLBLES: 

96 MIMIPES 

0 
0 
1 

748922 
746781 

100 
544 DEGREES F 
299 PSIG 
314 PSIA 

252 D E R E B  F 
450 PSIG 
465 PSIA 

1282.1 
218.5 ElSJ/I.B 
1063.6 BTtl/LB 
133813 m/RR 

250.11 MMBlTRI 
55.0 % 

1.00 

0.00 GPB 
150000 BRI/c;AL 

0.00 immm 
258.17 MMBNA. 

-10 m/MMml 
.30 IBm 

77.63 LB/ER 
60.33 L8/aR 

0.300 LB/?4MBlU 
0.233 TE/%@BlXJ 
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AIR CCNSULTMG and ENINEERRJG 
am- MISSION DATA 

TALISMAN SUcaR CORPORATION 
NUMBER 5 B D 1 m  
2-5-91 

IdlN No.: 
BEGIN TIME: 
END TIME: 

mCK PREssuRe: 
NOZZLE DIAMETER: 
“XER CDRR. FACIDR: 
PI% METER: 
INITIAL METER: 
spAcI( AREA: 

1 1MPINC;ER ml 
0735 SILICA Q3L gnrs. 
0914 PEXEm 02  

mAL RUN TIME: 96.00 min. PEWPJT C02 
Brmximuc PRESSURE: 30.15 ‘Eg ‘Fn FACIOR 

.225 inches PAKmcuIATE 
30.14 “Rg. 

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-1 1 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

AvERpL;Es 

.994 
841.903 cubic f t .  FILTW mg. 
809.700 cubic ft. WASEl mg. 
43.300 sq. ft. 

ST?CK 1 DATA INPfJE 

.490 

.450 

.430 
-340 
.330 
,220 
.230 
.300 
.340 
.360 
.280 
.260 
.130 
.140 
.zoo 
.190 
.190 
.230 
.230 
.310 
.400 
.450 
.580 
.600 

0.320 

SpUAReRI’. ORIF. STACK 
VEL. BEAD DIFF. TMP. 

0.700 
0.671 
0.656 
0.583 
0.574 
0.469 
0.480 
0.548 
0.583 
0.600 
0.529 
0.510 
0.361 
0.374 
0.447 
0.436 
0.436 
0.480 
0.480 
0.557 
0.632 
0.671 
0.762 
0.775 

.600 

.550 

.530 

.420 

.410 

.270 

.280 

.420 

.390 

.SO0 

.390 

.360 

.180 

.200 

.280 

.270 

.270 

.320 

.320 

.430 

.560 

.630 

.a10 

.840 

325 
6.7 
14.40 
5.70 
0 

249.7 
23.9 

153 
153 
153 
157 
158 
158 
159 
158 
156 
156 
154 

99 
122 
158 
158 
159 
159 
159 
156 
160 
160 
131 
160 
160 

0.555 0.426 152 
EMISSION RESULTS 

N32ZLE AREA(Fn)  :0.0002765 - 
A X .  SI’ACK TPIP.: 156 F UIL. m s c F M D  : 
A X .  VEUXITY BEAD : 0.32 ‘am M L .  FKMACFM : 

A X .  TRP.: 72 F 

MFPER 
TMP. 

64 
64 
64 
64 
64 
64 
65 
65 
66 
66 
66 
66 
67 
67 
68 
68 
68 
69 
69 
70 
70 
71  
7 1  
72 

67 

92302 
53394 

A X .  ORIFICE D 1 m I A L : -  0.45 %20 PARTICUIATE DM!A : 
MeTw STANDARD CUBIC FEEX‘:-- 32.027 - 

33.0 FuJNDs PER m: 60.335 % AM VAEOR: 
GI\s MDL. wr. MIY: 29.49 PooNCG PER SCF : 0.0000188 
~ K I L . W . U m :  -- 25.70 GRAINs/scF: 0.132 

215.13 -/scF e 8% 02 0.262 % EXCESS AIR: - 
A S .  Sl‘ACK VEL. (FPS)---- 35.53 GRAINS/SCF @SO% EA 0 * 277 
MHmJ I-: -- 258.77 €aNm PER M m m I  0-977  

.--- 

- - --- 
$mENT IrnINFTIC :--- 97.85 
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PORT-POm 

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

AVERAGRS 

STACR 2 DATA INATPS 

VELOCITY BEAD 

- 
.180 
.zoo 
.210 
-220 
.220 
.zoo 
.320 
.430 
.610 
-750 
-610 
.540 
.180 
.150 
.250 
.210 
.220 
.170 
.220 
.430 
.SO0 
.550 
.510 
.350 

0.343 

SPUARE IF. ORIFICE 
VEL. BEAD DIFF. - 
0.424 
0.447 
0.458 
0.469 
0.469 
0.447 
0.566 
0.656 
0.781 
0.866 
0.781 
0.735 
0.424 
0.387 
0.500 
0.458 
0.469 
0.412 
0.469 
0.656 
0.707 
0.742 
0.714 
0.592 

0.568 

-250 
.280 
.290 
.310 
.310 
.280 
-370 
.600 
.850 
1.050 
.E50 
.760 
.250 
-210 
.350 
.290 
-310 
.240 
.310 
.600 
.700 

.710 
-490 

0.476 

.no 

STACX 
T W .  

162 
162 
162 
162 
162 
160 
162 
162 
163 
159 
159 
158 
161 
162 
162 
163 
163 
163 
163 
164 
163 
162 
160 
127 

160 

73 
73 
74 
74 
74 
75 
75 
76 
76 
77 
77 
78 
78 
79 
79 
80 
80 
80 
81 
81 
81 
81 
81 
82 

78 
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NOZZLE AREA (FT. 2) 
AVG. VELOCITY HEAD: 
METER STND. FT3: 

PERCENT H20: 

Mw DRY: 

Mw WET: 
% EXCESS AIR: 

STACK VEL. (FPS) : 

% ISOKIBETIC: 

VOL. FLOW (ACFM): 
STND. FLOW(SCFMD): 

PARTICULATE LB/HR: 

SAMPLE C CULATIOBS - RUN L _-----_____--________________ 
(Dn/12)!2x3.1416/4 
(AVG. SQ. RT. ) ! 2 
(Mf-#I)xMCFx(AVG. ORF. DIFF. / 
13.6))/29.92)~(528/(Trn+460)) 
( ( IMP+SG)x ( ( ( IMP+SG)x. 0474) + 
SCF ) x 1 00 
( (02%~.32)+C02%x. 44)+(100-(02%+C02 
) X .  28 
(Mw DRYx(l-%H20/100) )+%H20x. 18 
%02/(( (100-(%02+%C02))~.264)-%02~~ 
100 
85.49~. 84x (AVG. SQ. RT. VEL. HD. ) x ( (Ta 
+460)/ (PsxMwWET) ) ! .5 
( (Ts+460) xSCFx2992) / (528xFPSxT I MEx 
An xPs x 60x(1-%02/100) 
FPS x 60 x As 
ACFMx528/~T~+460)~(1-%H20/100)x 
(Pd29.92 1 
PROBE+FILTER m g .  /453600 x (SCFW/ 
SCF) x 60 

PARTICULATE LB/SCF):PROBE+FILTER mg./453600 /SCF 
GRA I BIS/SCF : LB/SCF x 7000 
GR/SCF @ 8% 02: (12.9/(20.9-%02))~ GR/SCF 
GR/SCF 13 50% E.A.: GR/SCF x ((loo+ %E.A.)/150) 
LB/KMBTU: (LB/HR)/(LB/KMBTUH) 
LB/MMBTU "F" FACTOR:LB/SCF x "F" FACTOR x (20.9 

/20.9-%02) 

0.000276 
35.54 

32.049 

29.49 

25.70 

215.13 

35.54 

97.95 
92334 

53450 . 

60.358 
0.0000188 
0.1317 
0.2615 
0.2768 
0.233 

0.000 
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PUWP: TAL1SMANSUGARa)RKIRATION nwm: 2-591  
ICcATIa.l: s m  Bw, FLORICA RuNNzplBER 2 
soma: ~ ~ ~ ~ ~ B O I L E X , S C R U B B ~ R O U ~ E T  TIME: 10251205 - 

TIME I"AL 

OIL: 
FINAL OIL-- 
BffiIN OIL 
P A W &  - 

SPEAM: 
FINAL STEAM 
BEGIN SlTM 
FACIOR - 
PRESSURE- 

FmwATER: 
TpIpERARlRE 
PRESSURE 

BEAT INPUT: 
STEAM - 
NET STEW 
STEAMRATE 
BOILEX EFFICIPNCY 
TOTAL FUEL BEAT INFUT 
STWM CALIBRATIdJ F- 

nrr 
" I Y  

OIL 

96 MINUTES 

0 
0 
1 

152741 
750602 

100 
541 DE(;REES P 
290 PSIG 
305 PSIA 

252 DEREES F 
450 PSIG 
465 PSIA 

1281.2 B T U D  
218.4 m/U 

1062.8 MW/IB 
133688 LBpR 

55.0 % 
258.33 

1.00 

0.00 GPB 
150000 BTU/GAL 

0.00 mmnm 
258.33 MMEl'UE 

.10 LB/MMBm 

.30 LB/hMBlU 

77.50 L B B  
78.83 lam 
0.300 LB/lWBlU 
0.305 IB/MYBlTJ 



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

m No.: 2 1MPPINc;ER ml 375 
B E I N  TIME: 1025 SILICA GEL gms. 5.6 
WD TIME: 1205 PEIICPNT 02 13.50 
l"AL RUN TIME; 96.00 min. PElcmr a 2  6.20 

ma PREsSuRe: 30.14 "Hg. 
NOZZLE DIAHETER: 

-cpREssuRE: 30.15 "Rg "F. FAClDR 0 

.225 inches PARTICUIATE 

.994 
877.192 cubic ft. FILTER mg. 316.7 
842.100 cubic ft. WASH mg. 37.8 
43.300 sq. ft. 

STACK 1 DATA I m  

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9. 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-1 1 
2-12 

AVWAGES 

VELOCITY BEAD 

- 
.640 
-680 
-620 
.610 
-350 
.350 
.320 
-350 
.350 
.200 
-300 
.430 
.150 
-150 
-200 
.190 
.120 
.230 
-290 
-420 
.580 
.770 
.750 
-510 

SQUAREm. ORIF. 
VEL.= DIFF. 

0.800 .960 
0.825 1.020 
0.787 .930 
0.781 .920 
0.592 .520 
0.592 .520 
0.566 .480 
0.592 .530 
0.592 .530 
0.447 .300 
0.548 .450 
0.656 -650 
0.387 .230 
0.387 .230 
0.447 -300 
0.436 .290 
0.346 .180 
0.480 .350 
0.539 .440 
0.648 .630 
0.762 .870 
0.877 1.160 
0.866 1.130 
0.714 .770 

- 
STACK 
TmP. - 

160 
159 
160 
160 
161 
159 
161 
161 
161 
161 
162 
161 
162 
158 
167 
161 
161 
160 
160 
162 

' 161 
161 
161 
161 

MeTER 
TmP.  

80 
80 
80 
81 
81 
81 
81 
82 
82 
82 
82 
83 
83 
83 
84 
84 
85 
85 
85 
85 
86 
85 
85 
86 

0.398 0.611 0.600 161 83 
MISSION RESULTS 

NDZZLE AREA(FT2) :0.0002765 - 
A%. VEXCITP BEAD : 0.36 "20 VOL. F I t X A c M  : 102394 
A%. STACK TEMP.: --- 161 F UIL. FumscFMD : 57319 
AVG. METER TPIP.: 85 F 
A=. ORIFICE D-:- 0.57 '820 PARTIUJIATE DATA : 
MEleR STANIIARD CUBIC FEET:- 34.094 - 
% E20 VAPOR: 34.7 pouNDsPERBouR: 78.835 
GAsM0L.W. DRY: --- 29.53 FWNlX PER SCF : 0.0000229 
GAS MDL. wr. WET: - 25.54 GRAINS/SCF: 0.160 
8 EXCESS AIR: - 175.34 GRAINs/scF @ 8% 02 0.280 

39.41 QWNS/SCF @50% EA 0.295 
258.33 PooNDS PER m: 0.305 

AVG. ma VEL. (FFS) 
m 1 m :  
FErcmr ISoRJ.m7rIC : 97.03 

- 



1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 

NfJMJm 5 BoILeR-m 2 (cont.) 

STACX 2 DATA INWl!S 

m w m m  

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

AvERAc;Es 

.200 
-220 
.220 
.240 
.230 
.230 
.340 
.600 
.740 
.870 
-850 
.850 
.180 
.loo 
.120 
.160 
.160 
.130 
.280 
.490 
.550 
.590 
.520 
.440 

0.388 

SQWRE RI!. ORIFICE 
VEL. BEAD D I P .  - 
0.447 
0.469 
0.469 
0.490 
0.480 
0.480 
0.583 
0.775 
0.860 
0.933 
0.922 
0.922 
0.424 
0.316 
0.346 
0.400 
0.400 
0.361 
0.529 
0.700 
0.742 
0.768 
0.721 
0.663 

0.592 

.260 

.310 

.310 

.340 

.320 

.320 
-480 
.e40 
1.040 
1.220 
1,190 
1.190 
.250 
.140 
.170 
.220 
* 220 
.180 
.390 
.680 
.640 
330 
.730 
.620 

0.538 

ma KmER 
TMP. TEMP. 

162 66 
162 86 
162 86 
160 86 
158 86 
162 86 
162 86 
163 07 
165 87 
153 87 
152 87 
192 88 
163 88 
161 88 
163 88 
163 08 
163 88 
163 88 
163 88 
161 08 
162 88 
162 08 
160 88 
124 88 

161 87 
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AIR c0"G h ENGINEERUG,IIC. 
Ccnplete Fanission Data 

PIA": TALISMANSUGRR~RKWITION MTE: 2-5-91 
UXATICN: SOVIB BAY, ETARIW RUNNUMBER 3 
SOORCFi: NOMBER 5 BOILW, S C R W B E R W I "  TIME: 1331-1510 

" A I  

OIL 

'ISYl'AL BEAT RIRPT (OIL) 
TOl!ALHEATI"("OIL) I 

96 MINUI'ES 

0 
0 
1 

756796 
754715 

100 
540 DEc;ReEs F 
298 PSIG 
313 PSIA 

252 DEGREES F 
450 B I G  
465 PSIA 

1279.7 BIu/EB 
218.4 BlU/LB 

1061.2 Bl'U/LB 
130063 LB/ER 

250.95 MM6XUR 
55.0 8 

1.00 

0.00 GPH 
150000 BlU/G?& 

.10 LB/MMMu 

.30 LB/WlBTU 

75.29 LBm 
72.43 LBm 

0.300 LB/WBlU 
0.289 
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AIR coNmLm and ENGItaERnG 
PlISSION DATA 

TALISMAN SUGAR cORp0RATIa.l 
NUMBER 5 BOILER 
2-5-91 

I(uN No.: 3 I M P m x R  ml 400 
BffiIN TIME: 1331 SILICA 63, gas. 7.1 
END TIME: 1510 PERcmr 02 14.50 
'POTALmTIEIE: 96.00 min. ERCmT co2 5.60 
@AEmmluc PRESSLIRE: 30.15 "Eg "Fw FACIQR 0 
SI'ACR PRESSURE: 30.14 "Eg. 
NDZZLE DIAMETER: .225 inches PAKrIaTIATE 

- 
1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-1 1 
2-12 

.994 
913.457 cubic ft. FILTER mg. 316.4 
877.500 cubic ft. m s B  mg. 37.7 

43.300 sq. ft. 

STACK 1 DATA INPVPS 

-600 
.620 
.550 
.450 
.320 
-230 
.220 
-330 
.390 
.430 
-350 
.290 
-140 
.150 
.170 
.160 
.zoo 
.180 
.180 
-320 
.520 
.610 
.630 
.600 

SQrJAReRT. ORIF. 
VEL. BEAD DIFF. 

0.775 .840 
0.787 -870 
0.742 .770 
0.671 .630 
0.566 .450 
0.480 -320 
0.469 .310 
0.574 .460 
0.624 .550 
0.656 .600 
0.592 .490 
0.539 .410 
0.374 .zoo 
0.387 .210 
0.412 .240 
0.400 .220 
0.447 .280 
0.424 .250 
0.424 .250 
0.566 .450 
0.721 .730 
0.781 .a50 
0.794 .E80 
0.775 .840 

- _I- 

STACK 
m. - 

160 
160 
160 
161 
161  
161 
162 
163 
163 
162 
162 
162 
162 
159 
162 
161 
162 
158 
158 
162 
163 
162 
161 
162 

METER 
m. -- 

8 1  
8 1  
8 1  
8 1  
8 1  
82 
82 
82 
82 
82 
83 
84 
84 
84 
84 
04 
85 
85 
85 
85 
86 
86 
86 
87 

AVWPGES 0.360 0.582 0.504 161 83 
PMISSION RESULTS 

NOZZLE AREA(Fl'2) :0.0002765 
A=. VELCCITY BEAD :-- 0.35 "H20 ML.mm : 97991 

A S .  hETER W.: 87 F 

METw STANDAIID CUBIC FEEr:-- 34.844 - 
35.7 POUNDS PER BOUR: 72.433 8 Ex) VAPOR: 

GAS MOL. W. DRY: --- 29.48 PCUNW PER SCF : 0.0000224 
G i s M 3 L .  m . m :  ---- 25.38 GRAINs/sm: 0.157 
$-AIR: - 219.91 GRAINs/scP e 8% 02 0.316 
AVG. STACK VEL. (F'PS)-- 37.72 C3(AMS/SCF @50% EA 0.334 
EplBRl INKrr: 250.95 PaJNDS PER MMmwr 0.289 
pEI(cBJT 1 m m c  : 105.48 

A=. SI'ACK =.: -- 162 F WL. rm3wscEm : 53883 e(\''b; { 
AVG. ORIFICE D-W:- 0.56 "E20 PARTI(uLATE DATA : 

.--- 
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STACK 2 DATA INPVIS 

m w m m  
- 

1-1 
1-2 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
2-1 
2-2 
2-3 
2-4 
2-5 
2-6 
2-7 
2-8 
2-9 
2-10 
2-11 
2-12 

AVERAL;Es 

VEUXITY BEAD 

.zoo 
-260 
.310 
.340 
.300 
.130 
.360 
.690 
-710 
.870 
.890 
.760 
.130 
-200 
.260 
2 0 0  
.320 
.250 
.400 
-630 
.740 
.750 
.530 

0.440 

SQUARE RT. ORIFICE 
VEL. HEXI DIFP. - - 
0.447 
0.510 
0.557 
0.583 
0.548 
0.361 
0.600 
0.831 
0.843 
0.933 
0.943 
0.872 
0.361 
0.447 
0.510 
0.316 
0.566 
0.500 
0.632 
0.794 
0.860 
0.866 
0.728 
0.000 

0.609 

.280 
-360 
-430 
-480 
.420 
.180 
.SO0 
.970 
.990 
1.220 
1.250 
1.060 
.180 
.280 
.360 
.140 
.450 
.350 
.560 
.880 
1.040 
1.050 
.740 

0.616 

STACX MEJXR 
TPIP. m. 

162 
162 
162 
162 
164 
163 
163 
164 
164 
163 
163 
160 
163 
163 
162 
163 
163 
163 
163 
163 
163 
163 
163 

163 

bo 

87 
87 
88 
a8 
88 
88 
88 
a8 
89 
89 
89 
90 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 
91 

90 
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APPENDIX B 

FIELD DATA SHEETS 
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APPENDIX D 

QUALITY ASSURANCE 

AND 

CHAIN OF CUSTODY 



41R CONSULTING AND ENGINEERING, Inc. 
I S A M P L E  RECOVERY A N D  CHAIN O F  CUSTODY 

.. . 
PLANT NAME Tw +*d G36w bT7. TEST DATE .z/.j(? ' 
SOURCE NAME * 4 0P.ILCIZ 

TYPE OF SAMPLE -v/+S%-l-. PARTICULATE ANALYSES BY LLL+- 
SAMPLE RECOVERED BY d'Aw74? 

R U N  NO. 

' / I  
I 

/ z  
7 

3 

S A M P L E  RECOVERY 

CONTAINER LIQUID LEVEL COLOR 
NO. MARKED 

/ JJ 

/ + V G  

4 T k Y  - 3oyz 

3-7 

/ 

-5 -2s J Lk5+G 
BLANK 

Uc\ I 
~CIRCLE) - 

3 0 6 3  FILTER BLANK 

COMMENTS 

SILICA GEL 
CONTAINER FINAL W T  I N I T  W T  N E T  WT. 

NO. ( 0 )  (0) (Q) RUN NO. 

200.0 

200.0 

200.0 

200.0 

200.0 
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-STANDARD METER CALIBRATION ._. 

Air Consulting and Engineering. Inc. (ACE) uses a dry gas meter for the 
calibration standard. 
in triplicate. 
curve (see next page). 
using the following formula: 

This meter has been calibrated against a wet test meter 

Field meter calibrations are corrected to this curve 
This data was used to generate a standard meter calibration 

Y, x Y. = Y 

Y, = actual ratio of field meter to standard meter 

Y. = ratio of standard meter to wet test meter 
at a given flow rate (from Calibration Curve) 

Y = corrected ratio of field meter 

The dry standard meter was calibrated on April 26, 1990, and is checked and/or 
recalibrated at least annually. . 



v) 
v) 

_I 
W 
a 

E 

a ti 
\ 
LL 

4 W 

a 

a 
3 
!- 

W a 

!- 
E 
a 
W 

L 
2 
v) 
4 
0 
0 
c 
In 

- 

a 
W 

t; 
5 
v) 
4 
W 
0 
I- 
v) 

hi 
5 
2 
0 > 
v) 

W 
a 

- 

a 
W 
!- 
W 
I 
c 
v) 
w 
I- 

t, 
5 
hi 
2 
3 
-I 
0 > 
v) 
4 
(3 

- 

z o t - W  

u m m m  
LkNr l r l  

v) 
0 0 0  

. .  

0 0 0  

0 0 0  

B - m N  
( I N "  

m 
0 0 0  

U U ! W W  . .  

w v ) a  
m m m  

* ? ? ?  
0 0 0  

. " 1  

0 0 0  

~ - N O  
0 0 0  
. . .  

c c c  
z z z  a a a  

6 
10 
0 
4 

m 
(0 

0 

m 

m 
m 
4 

0 

t- 
m 
m 

0 

m 
v 
t- 

0 

m 
m 
m 
0 

0 
N 
W 

0 

W 
m 
m 
0 

v) - 
6 

0 

N 
0 
0 
rl 

& 
6 
I. 

> 
4 

m 

J 



I 

I 
I 
I 

L 

STANDARD METER CORRECTION FACTOR C Y )  

I AIR CONSULTING 
and I ENGINEERING 

STANDARD METER CALIBRATION 
CURVE 

A P R I L  26, 1990 I 



a z - 
I- m o m w m  

o o m m m  
r o o m m m  
* ~ o o o  

. .  
0 
m 
m 
0 

0 
m 
m 
0 

e4 
m 
m 
0 

N 
0 
0 
* 

4 
Y) 
0 

N 

v m m m ~ )  
r o m m m m  m o m m m m  m m 

m . . .  
* o o o o  0 

I 
I 

-1 a = *?. 1- - .  
0 a 

" . . . . . .  
cn00000- 

N N O m m H  
m o o o o o o  
1 ~ 0 0 0 0 0 0  

-1 a 
t 
U 

-I 
5 
t 
E 

a 
Y 

k .  
5 
l? 
w 
X 
I- 

.. 
2 < w 
P 

-1 a 

a 
? %  
0 ln cn 

-I 
0 

a 

5 
l- 
ln a 
\ 

-I a 
f 
LL 

w 
3 
I- 

a 

a 

a 2 
5 
I- 

b 
P 
L 

W 
0 
4 0  
a i  
!?a a 

> 
0 
a ln 

X a 



i bLnsu i t ing  . a n d  

i i  ' ngineering 
r l l  PITOT TUBE CALIBRATION MEASUREMENTS 

70 - .  
DATE CALIBRATED +9- 90 PITOT TUBE 

P i t o t  tube assembly l e v e l ?  / Yes No 

P i t o t  tube openings damaged? Yes (expla in  below) / No 

al ' 2 (<loo), a2 = 0 (<loo), 6, = 3 O (<SO) ,  

62 = 

Y '  3 O  . e -  '7 > ', A = o.gdq in.  = (Pa + Pb) 

t O ( < S O )  

z = A s i n  y = 0,045- i n . ;  ~0.32 1 <1/0 in. 

w = A s i n  9 = D.flL/$- i n . ;  .:0.08 f <1/32 i n .  

Pa .460 in.  Pb .YO? in. Dt = ,375- 
C a l i b r a t i o n  r equ i r ed?  Yes / -No 

TEERMOCOUPLE CALIBRATION 

Date 9-9-90 Thermocouple NO. 70 
Source ASTM Glass Thermometer Pyrometer Degree % 

(Specify)  With Mercury (OF) (OF) Difference Dif fe rence  

Jw 1; , i M f  -92 32 0 8, Qc7 

3 %  2. A 3 2 '  
J-& - 3 A J L  3 6  

3 10 I 
D d k P  3 

FDER - Haximum 5' d i f f e r e n c e  

EEA E R e f .  temp. OF + 460)  - (Pyrometer temp. OF + 460g 
100<1.5% 

n Ref. temp. "F + 460 - 
Cal ib ra t ed  by fl @G 

ACE 110 
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3.11 PROBE (5min WARMUP) 

Y 

0 

L 

m Y l  
a 

0 I I I I I I I 
0 m 47 60 m 

POWEASTAT SETTING. % 

INLET AMBIENT, 

INLET. 150 O F  

m 40 60 80 
POWERSTAT SETTING. % 

%W 0 40 m 80 
0 m 

POWERSTAT SElTlNG. % 

INLET.AMBIENT. 
w 

0 m 4a 60 m 
POWERSTAT S€llING. : 

NOTE: Flaw talc held cons(uII a1 0.Z: W? chante in ilm talc ins link ellecl an probe lcmpwatvte. 

Probe lernoeralures. 
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CERTIFICATION 
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BOILER DATA SHEET 
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P R O C E S S  DATA GF& 
I N S T A L L A T I O N  \3 6 l-c R 

COMPANY T ~ i r 5  ~ r +  d S U G A R  
1 3 7  I DATE PEI3 5, , 

T Y P E  O F  I N S T A L L A T I O N  

T Y P E  O F  M A T E R I A L  P R O C E S S E D  JTEAm 
b G A h s ~ i r  3 6  \LEI? 

T Y P E  O F  F U E L  U S E D  RA & A L A E  
T Y P E  O F  P O L L U T I O N  CONTROL S Y S T E M h \ !  L L L L a o C  % v R L d C d T V R b  - 

scaw SGRI 
NORMAL RUN 1 RUN 2 RUN 3 

SCRUBBER WATER FLOW ( G P M )  l a a o  ( L a o  1 X a 0  

P R E S S U R E  DROP ( I N C H E S )  \? 11.0 I I .A* 1 a . o  
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APPENDIX F 

PROJECT PARTICIPANTS 
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-1: 

STEPfiEN L. NECX,P.E. 

J. COLLEEN HODGE 

PRaEcr PARTICIPANTS 

m m  REVIEW 

FIELD TESTING 
REPOKI' PREPARATION 

FIELD TESTING 

TEST ~ H I I N W I O R  

pRowcPION RATE 
VERIFICATION 

REGULATION 

TEST OBSERVER 

PALM BEACH axMTy HEALTH DEPT. 

MAYA SATYAL 
-I--- -- 

TEST OBSERVER 



3 f % e m m / & n  > 9m. 
4300 N.W. 441h Slreel Forf Lauderdale. Florida 33319 

CHEMICAL & ENVIRONMENTAL ENGINEERS 
3051733-5067 

March 12, 1991 

Fla. Dept. of Environmental Regulation 
2269 Bay St. 
Ft. Myers, FL 33901-2896 

Attention: Mr. David Knowles, P.E. 
I 

Re: Talisman Sugar Corp. - Belle Glade 
Particulate Emissions Compliance Stack Tests 
Boilers #4, 5 and 6 

Dear Mr. Knowlest 

Enclosed are the test reports for the referenced compliance 
stack tests which were performed at Talisman Sugar .. Corp. 
between February 1 and 11, 1991. 

You will note that the test results indicate that these 
facilities were in compliance with'the applicable emission 
standards. 

Sipcerely, 

Fkah S .  Kleeman, P.E. 

Enclosures: 3 

cc: Palm Beach County Health Dept. L /  
Talisman Sugar Corp. 

\ 
_L '\ 
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DATE+ f!/l I FLORIDA DKPARTUBNT OF BNVIRONUBNTAL RBGULATION 
PARTICULATB STACK TKST VBRIPICATION 

QBR UKTHOD 5 
e 

C, PACIGLT? !!!.!!E: TILISY!.!! ... _” 1 D T C  I 

COMPANY CONDUCTING TBST: KLKBMANS 

SOURCB DESCRIPTION: BOILBR N0.5 
0 

TEST DATK FKB 5 1991 

STACK TKST DATA SUHUATION 

0 RUN1 RUN2 RUN3 

I .BZO (VOL . M B A S .  1 ,ut 
2J20 (UASS UKAS.J,GH 
3.U’N PAKTICULATK YKIGHT, GU 
4.V’U VOLUHE MBTBRKD,CF 
5.Y DRY GAS WTR. CALIB.PCTR. 
6.RDP AVG SQR D.P-SAHPLING 
1.DH AVG DKLTA B,IN.H20 

9.T’S AVG STACK TBUP,DBG.F 
1O.P’S STACK PRBSS,”BG(ABS) 

0 11 .P ’B  BAROUBTRIC PRBSS,”BG 
13.D” ACTUAL NOELLB DIAH,IN 
14.T ACTUAL SAUPLK TIUK,UIN 

0 15.C’P PITOT TUBK COKFFICIKNT 

0 a . v u  AVG urn, TKUP,DBG.F 

23.SIT VALUK:SAUPLB PTSlTOT PTS 

0 

325 
6.7 
,2736 
32.203 
,994 
- 5 5  
.426 
61 
1 5 2  
30.14 
30,15 
,225 
96 

3‘15 
5.6 
,3545 
35.092 
.99k 
.611 
; 6  
83 
161 
30.14 
30.15 
,225 
96 
.84 
1 

400 
1.1 
,3541 
35.959 
,991 
,582 
,504 
83 
161 
30.11 
30.15 
.225 
96 
- 8 1  
1 

VOLUHB UOISTUKB STACK PLOY PKRCKNT ACTUAL ACTUAL ALLOY 
0 RUN SAUPLBD CONTKNT VBL RATB ISO- BKISS BUISS BUISS 

DSCF PKRCKNT FPS DSCP/S KINBTIC LB/ER LBlUBTU LB/MBTU 

0 1 32 .31  26.39 34,36 3,124,610 92.5’1 6 3 , 8 1  0.219 0.300 

2 34.21 32.81 39.01 3,498,334 95.88 19.90 0.312 0.300 

3 35.05 32.81 31.16 3,332,292 103.12  94.21 0.290 0.300 
0 

UBAN 3 3 . 8 1  30.61 36.84 3,418,132 97.19 12.66 0.281 0.300 a 

0 

e 
0 

e 

i 



a 
SUWLIARY 

RKVIKYBD BY A S  

LAMINAP PLOY ASSUIIKD ((IO DKC Y A Y )  (OR (20  DER1 
ACTUAL KHISS BASBD ON EBAT I N P U T  : 256 WBTUlER 
ALL REQUIRED LEAK TKSTS ACCKPTABLK 

a A W A L  A 'E L 4 3 . 3  PQ PT w 

0 
ASSUHKD w W O . O  (COIIBUSTION CASKS)  

0 COHWBNT. I I I I I ,. I I I I I I ,. ,. ,. ,. ,. I I I . I ,  I I ,. I I + I I I . .  

RUN 1 : 
ACTUAL A 'N : .DO02761 S Q  PI 
OVERSATURATBD C O N D I T I O N S :  SATURATION HOISTURK ASSUWBD/CIVKN PC. 1 

RUN 2 : 0 
ACTUAL A 'N : . 0 0 0 2 7 6 1  SQ PT 
OVKPSATURATBD C O N D I T I O N S :  SATURATION WOISTURB ASSUHED/CIVBN P G .  I 0 

COHHENT.. . q l I , I I , ,  . . , ,. , , , , . , , I I I ,., ,, , , , 4 1 , 1 1 1 1 , ,  , , , , , , , , , , , , 

0 
RUN 3 : 

0 ACTUAL A 'N : .0002161 SQ PT 
OVKPSATURATED C O N D I T I O N S :  SATURATION HOISIURB ASSUHBD/CIVKN PC. 1 

COIILIBNT.. .. I . .  I ,. I ,  I I I . .  I . .  . I . ,  I ,. ,. I I ,. I .. . I I ,. ,. .. . .., 

0 

0 

0 

e 

0 

0 

e 

e 

e 



IXi’UT S f - I E T  - REV:0’?/12/03 - PitGE. 2 CF 2 

ENTER THE FOLLOWING: 
RUi4 i RUN2 P.UN3 

4 .  H2O .COLLECTED CONLY VOL.REhSiMEDl .PIL: .  . -722. . .  .’?72.. ........ 4 m  
2 -  H 2 0  COLLECTED CUEIGHED PART O N L Y l > G I I : .  67 5.6 7 1 1  ....................... 
3 -  PI” PARTICUL.ATE WEIGHT, GV: ’ 27% ‘ W C  ’3541 

....... 32.w3 3l;OW 7r+&’ 4. V ’ N  V O L U X  NFTERED, CF: .................. 
5 .  - Y  ...................... 

............... ........ 

DRY GAS RETER C&L FACTOR: #74? ‘494 ‘VI4 
6. RDP AVG SOR DELTA P CWIiEN SAPl6LINGI :  -55 ....................... ’ 611 ‘Wz- 

’ 4-26 ‘ C  1404 

67 87 8 3  
7. T ’ S  AVG STACK TENP, DEG F: I 5 2  ........................ 16 I 161 

.... .. 30 ‘I4 4 0 ’ 1 4  L i 4  

7. DH AVG GELSA H ,  I N  H 2 0 :  ........................ 
Z .  T’PI FVG NETER TEIIP, DEG F: ........................ 

+Bo.  P ’ S r  STACK PKESS, * I N  C ...... I .  ......................... 
3 4 .  P ’ B  BAROFIETRIC PRESS, IN HG: ........................ ’30’1r 70’1r 5 0 ‘ I ! !  

122s- 

q 6  4 d  96 
.’, 2q- * =s- ........................ : 13. D ’ N  ACTUAL NOZZLE D I A I I E T E R ,  IN.:  

14. T ACTUAL SARPLE TIRE, miN: ........................ 
.(5. C’P P I T O T  TUBE C O E F F I C I E N T :  ........................ ’ rS4- dg  4 :s-4 

2 p  .If - OPTION E N T R I E S :  

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

......... 
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........ 
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........ 
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........ 
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