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1.0 IEFpRowcpIoN 

Personnel fran Air Consulting and Engineering, Inc. (ACEI) 

performed annual source emission colnpliance testing for the Talisman 

Sugar Corporation (TSC) on February 1 and February 4,  1991. Testing 

was performed at the Talisman Sugar Mill Number 6 Boiler wet scrubber 

outlet. 

Testing was designed to fulfill "specific conditions" of the 

current Florida Departrent of Environmental Regulation (EDER) 

operating permit. 

Three United States Environmental Protection Agency (USEPA) 

Method 5 particulate matter (PM) test runs were conducted on each of 

the two test days while the plant was doamented to be operating 

within 10% of permitted production. 

Restarting after an eleven day outage due to inclimate weather, 

the Numter 6 Boiler achieved full load only minutes before test Run 1 

began on Friday, February 1, 1991. The Run 1 probe wash was extremely 

heavy, indicating a large particle emission from boiler residuals upon 

achieving high load. Due to this factor, along with the many mill 

shut-downs during test Run 3, the test series was continued on Monday, 

February 4,  1991, when the boiler reachieved high laad operating 

stability. 

Mr. Anqelo Archbold of TSC served as test coordinator. Mr. Frank 

Kleemn, P.E. of Kle- Engineering certified production rates. 

Mr. Ken Tucker of the Florida Department of Environmental 

Regulation and Mr. Ajaya Satyal of the ARS/Palm Beach County Health 

Department witnessed most of the testing period. 
7 
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2.0 sI)MMARy and DISCUSSION of RESULTS 

Results of the emission testing re pr lrided in Tab 1. 

Complete emission data are located in the report appendices. 

The source was found to be operating within full canpliance of 

permit conditions after stable operation was achieved. Stack emissions 

for February 4 ,  1991, averaged 88.77 pounds per hcur (LB/€iR) and 0.179 

pounds per million btu (LB/WlB’lV) heat input against a ‘process rate” 

basis allowable emission of 0.200 LB/?@ETU. Penit conditions limit 

emissions to 0.10 LB/?@ETU from oil and 0.200 LB/MMBl?J from bagasse 

firing. No oil was used during canpliance testing. Average stack 

emissions for the entire six run test series averaged 94.94 LB/HR and 

0.197 LB/MMBTU. 

Production rate summaries are provided in Appendix A. These data 

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

and pressure as well as feedwater temperature and pressure (Appendix 

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

of each particulate test run by MK Frank Kleeman. 

2 
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TABLE 1 
FMISSION m m  
TALISMAN SUGAR CQRRXATICN 
NUMBER 6 BOILERSCWH BAY, FLORIIIA 
FEBRUARY 1991 

February 1, 1991: 
7 I .~ 

1 0844-1023 rlO8?360 ;0.234 1 92.78, 0.200 
'A 

2 1120-1256 L /'96.660 .?0.206 / 
.. 

3 1346-1717 98.320 10.208 /- w . 2 0 0  

February 4, 1991: 

4 1145-1323 88.138 0.174 101.04 0.200 

5 1440-1618 91.236 0.183 99.85 0.200 

6 1714-1853 86.942 0.180 96.75 0.200 
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DATE 44ql  a e / -  / FLORIDA DKPARTUENT OF KNVIRONUBNTAL RKGULA?ION 
PARTICULATE STACK TKST VERIFICATION 

DER m o o  5 

APIS ! 3 FACILITY NAUB: TALISHAN SUGAR CORP. 

COUPANY CONDUCTING TKST: KLEKUAN BNGINKERING 

SOURCB OBSCRIPTION: BOIGKR 6 
0 

e 

e 
STACK TEST DATA SUKUATION 

1 . n o  (VDL.KKAS. I ,111 
0 2.820 (UASS HKAS.),GH 

3.U’N PARTICULATK YBICKT, GK 
1 8 V ‘ U  VOLUUK %KPKBKD,CP e 5.V DRY CAS WTR. CALIB.FCTR. 

7.DH AVG DELTA H,IN.R20 

9.T’S AVG STACK TKUP,DKG.P 
1O.P’S STACK PRISS,”KG(ABSl 

0 11.P’B BAROMETRIC PPKSS,”BG 
13.D’N ACTUAL NOZZLE DIAU,IN 
1I.T ACTUAL SAWPLK TIMK,UIN 

@ 15.C’P PITOT TUBK COEFFICIKNT 

6 . ~ 0 ~  AVG sen D,P-SAHPLING 
0 8,T’U AVG UTR. TEIIP,OBG.F 

23.SlT VALUE:SAUPLK Pl’S/TOT PIS 

e 

RUN1 RUN2 

1 15 130 
12 6 
,2998 .3172 
38.921 10.126 
.991 
1.036 
. 7 6 2  
82 
163 
30.2 
30.2 
,115 
96 
.81 
1 

VOLUUK UOISTURK STACK PLOY 
PUN SAUPLKD CONTENT VKI RATE 

DSCP PKPCKNT FPS DSCF/A 

0 1 38.10 3 1 . 3 3  66.12 5,055,642 

2 39.51 34.15 6 1 . 2 3  5,130,774 

3 38.30 34 .33  61.45 5,133,722 
e 

e 

e 
UKAN 38.66 31.27 67,03 5,106,113 

0 

e 

0 

e 

0 

,994 
1.019 
,763 
82 
163 
30.2 
30.2 
,115 
96 
.81 
1 

TKST DATE 2 1 91 

RUN3 

115 
12 
.2925 
39.55’1 
,991 
1 I 052 
.79 
88 
163 
30,2 
30.2 
,115 
96 
.81 
1 

PKRCKNT ACTUAL ACTUAL ALLOY 
150- B U S S  KUISS KUISS 
KINETIC isinn te/usru WUBTU 

106.21 87.69 0.177 0.200 

108.69 90,66  0.183 0.200 

105.11 86.43 0.114 0.200 

106.68 88 ,26  0.178 0.200 



SUHUAR! 

GKNBBAL: 0 
RKVIKWBD BY AS 

LAMINAR PLOY ASSUUKD ((IO DBG YAY) (09 ( 2 0  DKRI 
ACTUAL KUISS BASED ON BEAT INPU? : 196 HBTU/ER 
ALL RKQUIBBD LEAK lKSTS ACCBPTABLB 
ASSUUBD H 'D:3D.O (COIIBUSPION CASKS) 

c) ACTUAL A I S  : 37.651 so PP 

0 

COIIHKNT. ,. . , , , , , , , , , , , , , , , , , , , , , , . , . I ,. , , , , , , , , , , , , , . , , I I I , . I I ,. I , I 

RUN 1 : 
ACTUAL A 'N  : ,000169 SQ FT 
OVBRSAPURATKD CONDITIONS: SATURATION HOISlURB ASSUHBD/GIVKN PC. 1 

COIIHBNT. 
0 .............................................................. 

RUN 2 : 
0 

ACTUAL A 'N : .OOO161 SQ FT 

COHUBNT. 
0 .............................................................. 

RUN 3 : 
0 

ACTUAL A 'N : ,000167 SQ FT 
OVBRSATURATKD CONDITIONS: SATURATION UOISTURK ASSUUED/GIVBN PC. 1 

COUUKNT.. ............................................................. 
0 

a 
a 
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3.0 PFO33SS DESCRIFTION AND OPERATION 

The Number 6 Boiler at the Talisman Sugar Corporation's South 

Bay plant is a traveling grate stoker design used primarily for 

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

emission test series. %e boiler averaged 254027 pounds per hour 

(LBS/aR) steam production over the three run test period on February 4 

and 237917 (IBS/€R) for the February 1 series. The higher steam 

production and improved emission performance on February 4 again 

demnstrates the atypical performance of February 1 operations. 

Oil meters, steam integrators, and other production monitoring 

devices were rigorously calibrated prior to the production season. 
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The sanpling point location is a dual wet scrubber outlet stack, 

58.75" in diameter (both stacks are identical). Each stack has two 

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

from an upstream disturbance and 168" from the outlet. 

Forty-eight test points were sampled for each test run. The 

traverse were located as shown in Figure 1. The configuration of both 

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

cyclonic flov. 

5 
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SAMPLING POINT LOCATION 
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TALISMAN SUGAR CORPORATION 
SOUTH BAY, FLORIDA 
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5.0 FIELD and ANALYTICAL PROCEDURES- USEPA ?IETAOn 5 

P a r t i c u l a t e  m a t t e r  s amples  were col iected by t h e  e m i s s i o n  measurement 

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

A s chemat i c  d iagram o f  t h e  sampl ing  t r a i n  used is p r o v i d e d  i n  F i g u r e  

2.  A l l  p a r t i c u l a t e  m a t t e r  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  o f  

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 a n d  p l a c e d  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  fo r  two h o u r s ,  and weighed t o  t h e  nearest  
0 . 1  mg. The f i l t e r s  were then  r e - d e s i c c a t e d  f o r  a 
minimum o f  s i x  h o u r s  and weighed t o  a cons t an t  
weight  ( less t h a n  0.5 mg change from p r e v i o u s  
we igh ing) .  The a v e r a g e  o f  t h e  t w o  c o n s t a n t  
w e i g h 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 sampl ing  probe  were washed 
v i g o r o u s l y  w i t h  soapy  water and b r u s h e s ,  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  open ings  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 impinge r s  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 

P r io r  t o  per forming  t h e  a c t u a l  p a r t i c u l a t e  matter sample r u n s ,  c e r t a i n  

s t ack  and s t ack  gas  parameters 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  a v e r a g e  g a s  t empera tu re ,  t h e  s t a c k  g a s  

v e l o c i t y  head ,  t h e  s t a c k  g a s  m o i s t u r e  con ten 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  t e m p e r a t u r e  

was de te rmined  u s i n g  a b i - m e t a l l i c  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 ube  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  H20 or l e s s  were measured u s i n g  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 e a m .  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  in t h e  c e n t e r  of e q u a l  a r e a s ,  t h e  number o f  w h i c h  were 

dependent  upon t h e  d i s t a n c e  ups t ream o r  downstream from f low 

disturbances.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 es t  r u n  c o n s i s t e d  o f  sampl ing  for a s p e c i f i c  

amount o f  t ime a t  each  p o i n t .  The t y p e  "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  t e s t  run .  

The s t a c k  g a s  t e m p e r a t u r e  was a l s o  measured a t  e a c h  t r a v e r s e  p o i n t .  

Together  w i t h  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  of " i s o k i n e t i c "  ( e q u a l  ene rgy  O K  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  t e s t  

r u n .  

T h e  g a s e s  sampled p a s s e d  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  1 0 0  m l  of 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 



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

~~ 

Sample r ecove ry  was accompl ished  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 t s  h o l d e r  and 
p l aced  i n  C o n t a i n e r  1 and s e a l e d .  (Th i s  i s  u s u a l l y  
performed i n  t h e  l a b ) .  

2 .  A l l  sample-exposed surfaces  p r io 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  Con ta ine r  2 .  The 
c o n t a i n e r  was t h e n  s e a l e d  and t h e  l i q u i d  l e v e l  marked. 

3. The volume of water Prom t h e  f i r s t  t h r e e  imp inge r s  was 
measured f o r  t h e  p u r p o s e  o f  c a l c u l a t i n g  t h e  m o i s t u r e  
c o n t e n t  o f  t h e  s t a c k  gases, t h e n  d i s c a r d e d .  

4. T h e  s i l i c a  g e l  from t h e  f o u r t h  irnpinger 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 ANALYSIS 

The t h r e e  sample c o n t a i n e r s  from 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. The f i l t e r  was e i t h e r  d r i e d  f o r  two h o u r s  a t  105  
d e g r e e s  C o r  d e s i c c a t e d  f o r  2 4  h o u r s  a t  ambient  
t empera tu re .  Fo l lowing  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  neares t .0 .1  mg. A minimum of two s u c h  
weighings  six 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 e s s  t h a n  0 . 5  mg. 

2.  The  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 used  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  n e a r e s 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  we igh t  g a i n s  from Sample 

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

DATA 

~ 1 1  r e l e v e n t  f i e l d  and l a b  d a t a  s h e e t s  a s  w e l l  a s  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  append ices .  

1 0  
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SAMPLE CALCULATIONS 



~~~ - 

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

AIR CCNSULTMG h BoGINEERIX,INc. 
Cmplete Emission Data 

PIANT: TALISMAN SUGAR COREORATICN DATE: 2-4-91 

SooRCE: NtlMBw 6 BOILER, SCRUBBER- TIME: 1145-1323 
LI)cATICN: sarm BAY, EmRIDA RUN " m R  1 

TIME 1- 

OIL: 
FINAL O I L  
BEGIN OIL  
FACIDR 

SPEAM: 
FINAL SreAr, 
BBXN STEAM 
FACIQR 
TEmE+AluRE 
PRESSURE- 

EmtmTER: 
TpIpERARlRg 
PResSuRE 

BEAT I": 
STEAFS 
FEmimBR 
NET STEAM 
S T E A M W m  
BOILER E P F I C I a r Y  
lwrALRlELBeATINPuT 
SlEAn CALIBRATICN F- 

OIL 
OIL 

AI 

96 MINUlXS 

0 
0 
1 

6066 
5652 
1000 
579 DEGREES F 

303 PSIA 

260 D H ; R E S  P 
440 PSIG 
455 PSIA 

1302.5 B'lU/U 
228.6 BN/IB 
1073.9 B'lU/tB 
258750 LB/€iR 

505.22 lrplBNB 

288 PSIG 

55.0 % 

1 .oo 
0.00 BB 

150000 6lW/GAL 

0.00 iwEfIuE 
505.22 MMBTW 

.10 LB/IJlMmJ 

.20 LB/lw3Ki 

101.04 LB/ER 
88.13 W/ER 

0.200 L3/Mmlu 
0.174 LB/lrplBRI 
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AIR CONSULTIK; and ENGINEERING 
CCWLEXZ EWISSION DATA 

TALISMAN SLlCAR 03=mDN 
NWBER 6 BOILER 
2-4-91 

No.: 1 
B S I N  TIME: 1145 
END TIME: 1323 

BAIICHETRTC P m :  30.20 "Eg 
ma PREsSoRB: 
NOZZLE DIAMETER: 

RUN TIME: 96.00 min. 

IMPIN[;ER m l  415 
SILICA GEL'gmS. 12.0 
PERcmr 02 14.90 
PmcmT 032 5.40 
"P" FAcloR 0 

30.20 "Hg . 
-175 inches PAKpIc[lIATE 
.994 

728.824 cubic ft. FILTER Iql. 277.8 
689.900 cubic ft. W E  mg. 22.0 
37.651 sq. ft. 

STACK 1 DATA I"S 

VELOCITY BEAD 

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 

AvERRL;Es 

2.500 
2.100 
2.650 
3.250 
2.500 

.240 

.420 
-310 
.270 
.420 
.520 
-370 

1.600 
2.100 

.990 

.450 

.570 
-530 
-260 
.650 

1.500 
1.650 
2.200 
2.100 

SQUARJ3FtT. ORIF. 
VEL. BEAD DIFF. 

1.581 1.500 
1.449 1.260 
1.628 1.590 
1.803 1.950 
1.581 1.500 
0.490 .144 
0.648 .250 
0.557 .190 
0.520 .160 
0.648 -250 
0.721 -310 
0.608 .220 
1.265 .960 
1.449 1.260 
0.995 .590 
0.671 .270 
0.755 -340 
0.728 .320 
0.510 .156 
0.806 .390 
1.225 .goo 
1.285 ,990 
1.483 1.320 
1.449 1.470 

- 
STACX 
m. 

160 
162 
159 
163 
162 
163 
162 
163 
164 
165 
162 
159 
164 
164 
165 
166 
166 
166 
165 
165 
165 
164 
164 
156 

MFPW 
m. 

80 
80 
79 
80 
80 
80 
80 
80 
81 
81 
81 
82 
83 
83 
83 
83 
84 
85 
85 
85 
86 
86 
86 
86 

1.256 1.036 0.762 163 82 
BUSSION RESULTS 

NOZZLE AReA(Fl'2) :0.0001673 
A=. VEILCITY BEAD : 1.17 "EX) VOL. FUU ACFM : 151242 
A S .  STACK TEMP.: 163 F un .acopscFMD : 84242 
A S .  METER m.: -- 85 F 
AVG. ORIFICE D1FmIAL:- 0.70 "HX) PAFtl'IaJIATE DATA : 
METER STANmm CUBIC FEEr:- 37.903 - 
% HZO VAPOR: :-- 34.9 WONDS PER BOOR: 88.138 
W W I L .  h". DRY: - 29.46 WUNDS PER SCP : 0.0000174 
GkS WIL. h". WET: 25.46 c;RALNs/scF: 0.122 
% =CESS AIR: - 242.64 GRAINs/scF @ 8% 02 0.262 
AS. spA(3K VEL. (m) 66.95 c;RAINs/scP @SO% EA 0.279 
MmnJ INKrr: - 505.22 F a m E  PER MMBTU: 0.174 
MIWIWP TWX-TF .-- i n s  r;n ~ _ _ _ _ _ _ ~ ~  
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STACK 2 DATA 1"s 

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 

VELOCITY BEAD 

- 
.950 
1.100 
1.150 
1.200 
1.250 
1.250 
1.450 
1.350 
1.300 
1.300 
1.350 
1.250 
1.200 
1.200 
1.350 
1.350 
1.350 
1.250 
1.300 
1.350 
1.300 
1.400 
1.350 
1.150 

1.269 

SQWRe RT. ORIFICE 
VEL. BEAD DIFF. - - 
0.975 
1.049 
1.072 
1.095 
1.118 
1.118 
1.204 
1.162 
1.140 
1.140 
1.162 
1.118 
1.095 
1.095 
1.162 
1.162 
1.162 
1.118 
1.140 
1.162 
1.140 
1.183 
1.162 
1.072 

1.125 

.570 

.660 

.690 
-720 
.E80 
.750 
.870 
.a10 
.780 
.780 
.810 
.750 
.480 
-480 
.540 
.540 
.540 
.500 
.520 
.540 
.520 
.500 
.480 
.460 

0.632 

STACK METER 
m. m. -- 

164 87 
164 87 
165 87 
165 87 
166 87 
165 87 
165 87 
149 87 
161 87 
162 87 
164 87 
162 87 
164 87 
162 87 
165 88 
165 88 
165 88 
164 88 
165 88 
164 88 
164 88 
164 88 
164 88 
164 88 

163 87 
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NOZZLE AREA (FT. 2) 
AVG . VELOC I TY HEAD : 
METER STBD. FT3: 

PERCEBT H20: 

Mw DRY: 

Mw WET: 
% EXCESS AIR: 

STACK VEL. (FPS) : 

% ISOKIBETIC: 

VOL. FLOW (ACFM): 
STFID. FLOW(SCFMII) : 

PARTICULATE LB/HR: 

(Dn/12) ! 2x3.1416/4 
(AVG. SQ. RT. ) ! 2 
(Mf -Xi ) xMCFx ( AVG . ORF . D I FF . / 
13.6))/29.92)~(528/(Trn+460)) 
( ( IMP+SG) x ( ( ( I H P + S G )  x. 0474) + 
SCF) xl0 0 
((02%~. 32)+CO2%x. 44)+(100-(02%+C02 
)x. 28 
(Mw DRYx(1-%H20/100))+%H20~.18 
%02/ ( ( (100- (%02+XC02) )~ .264) -%02~*  
100 
85.49~. 84xCAVG. SQ. RT. VEL.HD. ) x (  (Ts 
+460)/(PsxMwWET))! .5 
((Ts+460)xSCFx2992)/(528xFPSxTIMEx 
An x P s  x 60x(1-%02/100) 
FPS x 60 x As 
ACFMx528/~Ts+460)~(1-%H20/100)x 
(Ps/29.92) 
PROBE+FILTER mg. /453600 x (SCFMII/ 
SCF) x 60 

PARTICULATE LB/SCF):PROBE+FILTER mg./453600 /SCF 
GRA I BS/SCF : LB/SCF x 7000 
GR/SCF B 8% 02: (12.9/(20.9-%02) )x GR/SCF 
GR/SCF (3 50% E.A. : GR/SCF x ((loo+ %E.A. )/150) 
LB/MMBTU: (LB/HR)/ (LB/MMBTUH) 
LB/KMBTU "F" FACTOR:LB/SCF x "F" FACTOR x (20.9 

/20.9-%02) 

0.000167 
66.95 

37.099 

29.46 

25.46 

242.64 

66.95 

105.59 
151244 

84273 

88.181 
0.0000174 
0.1221 
0.2625 
0.2789 
0.174 

0.000 
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AIR CCWULTm 6 EKI"G,IN=.  
Coaplete Emission Data 

PUWT: TALISMANSUC;ARCORPORATION DRTE: 2-4-91 

SXlXE: NWBER6BoILER,scI(wBERa)TLeT TIHE: 1440-1618 
UXmIrn: Sam BAY, FKRIm WMNwBER 2 

TIME INEXWiL - 
OIL: 

FIm OIL 
BEGIN OIL 
PALlIoR 

STEAM: 
FIWL STgAEI 
BEGIN SEMI 
FAcloR 
TmPmAmm 
PResSuRe 

FmmATEx: 
TPIPERATURE 
PResSoRg 

BEAT I": 
STEM 
FEEmwTm 
NET STERM 
STEAMRATE 
BOILBR EFPICIFtCY 
TOTAL FUEL BEAT I" 
STEAMcALmxATIrnF- 

OIL 
OIL 

96 MIUUlES 

0 
0 
1 

6811 
6402 
1000 

579 DEGREES F 
290 PSIG 
305 PSIA 

260 DEGREZS F 
440 PSIG 
455 PSIA 

1302.7 m/U3 
228.6 M?J/re 

1074.1 Erm/re 
255625 IZl/RR 

55.0 % 
499.23 

1.00 

0.00 BB 
150000 BN/GRL 

0.00 WBIcni 
499.23 MMBlW 

.10 LE- 

.20 IZlmBlU 

99.85 LB/ER 
91.23 IZlm 

0.200 m/MMBlw 
0.183 IZlFlMBm 
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PLANT: 
sCmcf2: 
m: 

AIR CONSULTRS; and ElGINEeRING 
EWSSION DATA 

TALIsMAlo SUGAR alRpoRATIcN 
"BER 6 BOILER 
2-4-91 

m No.: 2 IMPINGeR ml 430 
BEIN TIMe: 1440 SILICA GfZ gms. 6.0 
EM) TIME: 1618 PEXEm 02 14.90 
mAL m TIME: 96.00 min. PEXmrr 002 5.40 
BAI(0METRIcpREsSuRE: 30.20 "aS "P" F m R  0 

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

AvER#;Fs 

30.20 "G. 
.175 inches PAGTICIJIATE 
.994 

769.526 cubic ft. PILTeR rag. 285.9 
729.100 cubic ft. wh5E lag. 31.3 
37.651 sq. ft. 

STACK 1 DATA INPVIS 

VELOCITY BBAD 

- 
1.200 
3.000 
3.100 
2.350 
2.250 
.260 
.400 
.340 
.280 
.420 
.540 
.520 

. 1 .200 
2.400 
1.300 
.850 
.600 
.620 
.260 
.760 

1.300 
1.600 
2.450 
2.500 

1.271 

SQWReRT. ORIP. 
VEL. BEAD DIFP. 

1.095 .720 
1.732 1.800 
1.761 1.860 
1.533 1.410 
1.500 1.350 
0.510 .160 
0.632 .240 
0.583 .200 
0.529 .170 
0.648 -250 
0.735 .320 
0.721 .320 
1.095 .720 
1.549 1.440 
1.140 .780 
0.922 .510 
0.775 .360 
0.787 .370 
0.510 .156 
0.872 .460 
1.140 -780 
1.265 .960 
1.565 1.470 
1.581 1.500 

1.049 0.763 

- 
STACK 
TEMP. - 

163 
163 
163 
164 
164 
164 
166 
155 
165 
165 
143 
165 
164 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
164 

163 

METW 
Ta8. 

79 
79 
79 
79 
80 
80 
80 
80 
80 
81 
81 
81 
82 
82 
82 
83 
83 
83 
83 
83 
83 
84 
84 
85 

82 

NOZZLE AREA(FT2) :0.0001673 - 
AVG. VEXCCIlY EEAD : 1.20 .E20 UIL. FIDi ACEM : 153178 
A%. S T A C R m . :  164 P UIL. FLOWSCFMD : 85783 
AVG. METER lW4P.: 84 F 
A%. ORIFICE D 1 m I A L : -  0.75 "Ex) PAKl'IaJU!l% DATA : 

% E20 VAPOR: 34.4 FUJNEPERBOTJR: 91.236 
GnsM3L. W. DRY: - 29.46 m PER SCJ? : 0.0000177 
GAS rnL. wr. WEr: - 25.51 GRIUNS/SCF: 0.124 
8 EXCESS AIR: ---- 242.64 GFAINs/scp @ 8% 02 0.267 
AVG. STACK VEL. (FPS)---- 67.81 I GRAnWxF @SO% EA 0.283 
MMmu INwr: - 499.23 m PER MMBm: 0.183 
PEXmr ISOKINEIIC : 107.83 

- STANDAW CUBIC FEET:-- 39.450 
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STKX 2 DATA I"S 

m m 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 

A- 

- 
1.200 
1.200 
1.200 
1.200 
1.250 
1.350 
1.500 
1.350 
1.350 
1.400 
1.400 
1.300 
1.300 
1.100 
1.300 
1.300 
1.350 
1.350 
1.350 
1 I350 
1.350 
1.300 
1.400 
1.250 

1.308 

SQUARE m. ORIFICE 
VEL. BEAD DIFT. - 
1.095 
1.095 
1.095 
1.095 
1.118 
1.162 
1.225 
1.162 
1.162 
1.183 
1.183 
1.140 
1.140 
1.049 
1.140 
1.140 
1.162 
1.162 
1.162 
1.162 
1.162 
1.140 
1.183 
1.118 

1.143 

.720 

.720 

.720 

.720 

.750 
-810 
.goo 
.E10 
.e10 
.840 
.840 
.780 
.780 
.660 
.780 
.780 
.a10 
.810 
.a10 
.540 
-540 
.520 
.560 
.500 

0.730 

STACK MElm 
TEMP. TEMP. 

163 85 
164 85 
164 85 
164 85 
164 85 
165 86 
164 85 
164 85 
165 86 
165 86 
164 86 
163 86 
164 86 
164 87 

166 87 
166 87 
166 87 
166 87 
165 87 
164 87 
166 87 
167 87 
166 87 

165 86 

166 a7 
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AIR OXSULTING 6 S m , I l C .  
Canplete anission Data 

PIANT: TALISUM S E A R  CORRXAlT(N DATE: 2-4-91 

SCCRCE: tKWER 6 BOILER, SCRUBBERCUPLET TIME: 1714-1853 
tocATI(3A: SOVPH BW, m D A  RLIN N(PIBER 3 

"I" 

OIL 

TOTAG HEAT INPUT (OIL) 
TOTAL BEAT INwr m N - O I L )  

109 M I " E S  

0 
0 
1 

117475 
117025 
1000 
579 DB;REES F 
290 PSIG 
305 PSIA 

260 DB;REES F 
450 B I G  
465 PSIA 

1302.7 B l U D  
228.6 BlU/TB 
1074.1 BlUm 
247706 IB/& 

483.77 Wmlm 
55.0 % 

1.00 

0.00 BH 
150000 BlU/G?iL 

0.00 Mmmi 
483.77 PMBma 

.10 m/K4mJ 

.20 m/mlmu 
96.75 LB/ER 
86.94 

0.200 m/lJuwm 
0.180 Ia/MMBIm 
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AIR CONSULTING and ENGINEERJIG 
EMISSION DATA 

PXAIW: TALISMAN SOGAR CoRpORATIm 
SooIECE: NUMBER 6 B3ILER 
m: 2-4-91 

WN No.: 3 
m m  m: 1714 
END TIME: 1853 
TllFALmTMe: 96.00 min. 

30.22 "Bq 

1 M P m  ml 415 
SILICA c;gL gms. 12.0 
PERcRa! 02 14.70 
PERcmr 032 5.40 
IF9 FAcroR 0 

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 

AVENGES 

30.22 "6. 
.175 inches PARTICULATE 
.994 

809.257 cubic ft. PILTW mg. 263.5 
769.700 cubic ft. W E  mg. 29.0 
37.651 sq. ft. 

STACK 1 DATA INPUPS 

2.100 
3.400 
3.500 
2.800 
.2.200 
.260 
.320 
.270 
.270 
.400 
-530 
SO0 

1.500 
1.800 
.810 
.570 
.590 
.560 
.250 
.650 

1.500 
1.800 
2.500 
2.400 

SarJAmKr. ORIF. 
vEL.EEAD DIFF. 

1.449 1.260 
1.844 2.040 
1.871 2.100 
1.673 1.680 
1.483 1.380 
0.510 .160 
0.566 .190 
0.520 .160 
0.520 .160 
0.632 -240 
0.728 .320 
0.707 .300 
1.225 .goo 
1.342 1.080 
0.900 .490 
0.755 .340 
0.768 .350 
0.748 .340 
0.500 .150 
0.806 .390 
1.225 .goo 
1.342 1.080 
1.581 1.500 
1.549 1.440 

- 
135 
163 
164 
164 
164 
164 
160 
166 
163 
165 
165 
165 
164 
165 
165 
166 
166 
166 
166 
166 
166 
166 
166 
148 

85 
85 
85 
85 
85 
86 
86 
87 
87 
87 
87 
87 
87 
87 
88 
88 
88 
89 
89 
90 
90 
90 
91 
91 

1.312 1.052 0.790 163 88 
mSS10N RESULTS 

NOZZLE AREA(€%?) :0.0001673 
A S .  VELoCITpBEAD : 1.21 "820 W3L. RLXJ AcPn : 153541 
AVG. STACK TPPIP.: 163 F UIL. FL(kJscpMD : 85762 
A=. METea m.: 90 F 
A S .  ORIFICE DI-:- 0.76 "E20 PAKI?IUJ"E DATA : 
MereR SllANDARD CUBIC mn:- 38.165 - 
%BzovAPoFt: 34.7 ~ P E R B O O R :  86.942 
GAS mL. WT. DW: 29.45 WUNCG PER SCF : 0.0000169 
Gns m. wr. m: 25.48 c;RAINsFcp: 0.118 
% Excgss AIR: 229.92 c;RAIIp/m @ 8% 02 0.246 
A=. STACK =.(m)--- 67.97 c;RAIEIs/scF @SO% EA 0.260 
Ewemr I#HIT: - 483.77 FaNrE PERmlmu: 0.180 
pEI(cBYTIs0RINETIC : 104.34 
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NLMBEa 6 BOILER-RUN 3 (cont.) 

STACK 2 DATA I"S 

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 

AVERAGES 

VELOCITY BEAD 

1.100 
1.200 
1.100 
1.100 
1.200 
1.300 
1.500 
1.300 
1.400 
1.400 
1.400 
1.300 
1.300 
1.300 
1.400 
1.400 
1.400 
1.400 
1.200 
1.400 
1.300 
1.500 
1.400 
1.300 

1.317 

SQWRE IF. ORIFICE 
VEL. BEAD DIPF. - 
1.049 
1.095 
1.049 
1.049 
1.095 
1.140 
1.225 
1.140 
1.183 
1.183 
1.183 
1.140 
1.140 
1.140 
1.183 
1.183 
1.183 
1.183 
1.095 
1.183 
1.140 
1.225 
1.183 
1.140 

1.146 

.660 

.720 
-660 
-660 
.720 
-780 
.goo 
.780 
.E40 
.840 
.840 
.780 
.780 
.780 
.840 
.840 
.840 
-840 
-480 
.560 
.520 
.600 
.560 
.520 

0.722 

SrAm ME!rER 
TPIP. m. 

162 92 
164 92 
164 92 
164 93 
164 93 
165 93 
164 93 
165 93 
167 93 
166 93 
166 93 
160 94 
164 94 
163 93 
164 94 
160 94 
165 94 
164 94 
164 94 
165 94 
164 94 
164 91 
164 94 
164 94 

164 93 
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AIR CONSULTING 6 ENGINEERING,IX. 
Caplete M s s i o n  Data 

PlIssIaJ (OIL) - 
ALu)wABLE EMISSION ("-OIL) 

m A L  ALu3wABLE EMIssIa?------ 
TOTAL A W A L  EMISSION 

TOTAL ALLawABLE ~IssIoN----- 
"AL AClUAL BUSSION 

96 MINUTES 

0 
0 
1 

8165 
7788 
1000 

590 DE(;REES F 
272 PSIG 
287 PSIA 

258 DEGREES F 
460 PSIG 
475 PSIA 

1309.6 W/LE 
226.8 BT€J/LE 

1082.8 m/m 
235625 LBm 

463.88 MIWlTJR 
55.0 % 

1.00 

0.00 GF" 
150000 BTII/GAL 

0.00 MIWlTJR 
463.88 MMBNB 

.10 Le/MMErm 

.20 L B m  

92.78 LB/€iR 
108.36 LBm 

0.200 LB/MMBN 
0.234 LB/hME" 
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PLANT: 
SooRCE: 
mix: 

IIUN NO, : 
BEGIN TIME : 
f?ND TIME: 
TOTAL EfJN TIME: 
BiummRIc PRESSURE: 
STACK PRESSURE: 
MOZZLE DIAMETER: 
METER CORR. FAcrDR: 
FINAL METER: 
INITIAL METER: 
STACK AREA: 

PORT-WINT 

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 
2-1 0 
2-11 
2-12 

AIR CONSULTING and WINEERIX 
COMpLeTE EMISSION DATA 

TALISMAN SUGAR CORPORATION 
NUMBER 6 BOILER 
2-1-91 

1 
0844 
1023 
96.00 min. 
30.22 "Hg 
30.22 "nq. 

-175 inches 
.994 

584.137 cubic f t .  
541.833 cubic f t .  
37.651 sq. f t .  

I M P I m R  ml 370 
SILICA GEL gms. 9.3 
P E x m n  02  5.75 
PERcafp cQ2 14.25 
"F" F m R  0 

P A R r I r n T E  

FILTER mg. 284.2 
W H  mg. 80.6 

STACK 1 DATA 1- 

VELOCITY HEAD 

1.150 
1.100 
1.100 
1.150 
1.100 
1.300 
1.350 
1.500 
1.300 
1.250 
1.350 
1.400 
1.500 
1.400 
1.450 
1.350 
1.300 
1.050 
1.100 
1.050 

.920 
-850 

SQUARERT. ORIF. 
VEL. HEAD DIFF. 

1.000 -600 
1.049 .660 
1.072 .690 
1.049 .660 
1.049 .660 
1.072 -690 
1.049 .660 
1.140 .780 
1.162 .a10 
1.225 .goo 
1.140 .780 
1.118 .750 
1.162 .810 
1.183 .840 
1.225 .goo 
1.183 .840 
1.204 .E70 
1.162 .E10 
1.140 .780 
1.025 .630 
1.049 .660 
1.025 .630 
0.959 .550 
0.922 .510 

---I- 

STACK 
m. 
I--- 

162 
162 
162 
163 
160 
160 
163 
159 
164 
166 
165 
164 
163 
163 
163 
164 
163 
163 
164 
164 
165 
165 
165 
156 

MErER 
TMP. 

70 
70 
70 
71 
71 
71 
72 
72 
72 
74 
75 
75 
76 
76 
77 
77 
78 
78 
79 
79 
80 
80 
81 
81 

AvERpIc;Es 1.213 1.098 0.728 163 75 
EMISSION RESULTS 

AVG. VELOCITY HEAD : 1.24 "AZO WL.  FLCW ACFM : 156536 
AVG. STACKTFNP.: -- 163 F WL.  FLOWSCFMD : ' 93478 
AVG. TEMP.: ------- 80 F 
AVG. ORIFICE DIFFERENTIAL:-- 0.82 i*n20 PARTICXIATE DATA : 
MFPW STANDAIID CUBIC FEET:--- 41.627 ---- ----- 

30.2 FWNm PER HOUR: 108.360 0 820 VAPOR: 
GAS MOL. W. DRY: -----I 30.51 POUNC6 PER SCF : 0.0000193 
GAS m L .  wr. wm ------ 26.73 GRAINS/SCP: 0.135 
% EXCESS AIR: ---- 
AVG. STACK VEL. (F'PS)------- 69.29 GRAINS/SCF @SO% FA 0.124 

463.88 POUNDS PERMMBTU: 0.234 MMBTU 1NPt.r: 
PERCENT ISORINETIC :-I-- 104.41 

NOZZLE DIA. (%.ET.) :0.0001673 ------ 

. ----- 

37.41 GRAINS/SCP @ 8% 02 0.115 

--- 
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RUN-1 

WRT-POINT 

------- 
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 

AVERPL;ES 

STACK 2 DATA I " S  

VELOCITY BEAD 

3.600 
4.250 
2.850 
2.850 
2.500 
.200 
.300 
.300 
.260 
.650 
.600 
.600 

1.200 
2.000 
1.100 
.750 
.530 
.400 
.240 
1.000 
1.600 
2.600 
3.300 
3.300 

SQUARE PT. ORIFICE 
VEL. HEAD DIFF. 

1.897 2.160 
2.062 2.550 
1.688 1.700 
1.688 1.700 
1.581 1.500 
0.447 .120 
0.548 .180 
0.548 .180 
0.510 .160 
0.806 .390 
0.775 .360 
0.775 .360 
1.095 .720 
1.414 1.200 
1.049 .660 
0.866 .450 
0.728 .320 
0.632 .240 
0.490 .140 
1.000 .600 
1.265 .960 
1.612 1.600 
1.817 1.800 
1.817 1.800 

I---- --I_- 

1.541 1.130 0.910 

STACK .W. 
TEMP. "DP. ---- __- 

164 82 
164 82 
164 82 
164 83 
163 '83 
164 83 
164 78 
164 84 
165 84 
163 84 
164 84 
164 04 
163 85 
163 85 
163 85 
163 05 
165 86 
165 86 
163 86 
163 86 
164 87 
165 87 
164 87 
164 07 

164 84 
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AIR C.XSJLTING & ENGINEERING,INc. 
C c a n p l e t e  Emission Data 

------- - -- 
PLANT: TALISMAN SUGAR CORPORATION DATE: 2-1-91 

ScURcE: NUMBER 6 BOILER, SCRJBEER 0- TIME: 1120-1256 
LOCATION: SCVPH BAY, FulRIDA RUN NUMBER 2 

--- ---- - 
- TIME 1- 

OIL: 
FINAL OIL--- 
BEGIN O I L  
FAmR-- I-- 

SPEAM: ---- FIN!% STFM------- 
BEGIN STEAM 
FACIOR-- 
TEmERAnlRE 
PRESSURE- 

---- 
--------- 

FEEEWATER: 
T m m m  ---------- 
PRESSURE 

HEAT INFQT: __-------- STE?!W 
FEEDGWTER 
NET ---- 
STEAM RATE 
BOILER EFF'ICIENCY- -- 
lWl'AL FUEL HEAT INPWT 
STEAM CALIBRATICN FACIO&----- 

OIL---- 
OIL  

--- 

!IWl'AL HEAT INPUT (OIL)------- 
TOTAL H W  INPUT (NOEFOIL) 

-: 
ALmaBLE EMISSION (OIL)-- - 
ALLOWABLE mss1m ("-OIL) 

mAL ?&rLmma EMIssIcN-- 
TOTAL ACNAL EMISSION 

mAL ?&rLmma EMISSI~--- 
!lWl'AJ., ACIWAL EMISSION 

96 M I " E S  

0 
0 
1 

8771 
8392 
1000 
587 DEGREES F 
273 P S I G  
288 F S I A  

258 DEGREES F 
460 P S I G  
475 PSIA 

1314.0 BTU/LB 
226.8 m/LB 
1087.2 Bpu/LB 
236875 
55.0 % 

460.24 M" 
1.00 

0.00 GPH 
150000 BTU/GAL 

0.00 MMBluH 
460.24 MMBTUH 

.10 LB/mBTu 
-20 LB/tWEm 

93.65 LB/HR 
96.66 LB/HR 

0.200 LB/MMBTu 
0.206 LB/MMBlV 
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AIR CONSULTING and ENGINEERING 
COMPLETE EMISSION DATA 

P W :  TALISMAN SUGRR CORFORATION 
ScIIRcE: NUMBER 6 BOILER 
DATE: 2-1-91 

RJN NO. : 2 IMPIKER ml 430 
BEGIN TIME: 1118 SILICA a L  gmS. 5.7 
END TIME: 1257 PEFaNr 02 5.75 
TOTAL RUN TIME: 96.00 min. PERCENT coz 14.25 
BAFcmmIc PRESSURE: 30.22 "Hg "F" F A W R  0 
STACK PRESSURE: 30.22 "Hq. 
NOZZLE DIAMETER: .175 inches PARTICULATE 
MElXR COFR. FACPOR: .994 - - 
PIElAL METER: 627.111 cubic ft. FILTER mg. 309.0 
INITIAL ME!l'ER: 584.490 cubic Pt. WASH mg. 24.9 
STACK AREA: 37.651 sq. ft. 

STACK 1 DATA I"S 

mm-mm 
-- - 

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 

VELOCITY HEAD 

-_-----I- 

3.000 
3.200 
3.000 
3.600 
2.900 
-200 
.400 
.360 
.300 
.300 
-520 
.4SO 

2.000 
2.100 
2.400 
.750 
.680 
.440 
.160 
.920 

1.450 
1.550 
1.850 
2.700 

SQUARERT. ORIF. 
VEL. HEAD DIFF. 

1.732 1.800 
1.789 1.960 
1.732 1.800 
1.897 2.160 
1.703 1.750 
0.447 .120 
0.632 -240 
0.600 .zoo 
0.548 .180 
0.548 .180 
0.721 .310 
0.671 .270 
1.414 1.200 
1.449 1.250 
1.549 1.440 
0.866 .450 
0.825 .410 
0.663 .260 
0.400 .loo 
0.959 -550 
1.204 .870 
1.245 -930 
1.360 1.100 
1.643 1.600 

_-- 
STACK 
TEMP. ----- 

158 
160 
162 
163 
163 
163 
163 
163 
165 
165 
165 
163 
163 
164 
164 
164 
164 
164 
165 
164 
164 
165 
166 
165 

METER 
TEMP. ------ 

80 
80 
80 
80 
80 
80 
81 
81 
82 
82 
82 
83 
83 
83 
83 
84 
85 
85 
85 
86 
86 
86 
86 
87 

AVERPGES 1.468 1.108 0.880 164 83 
EMISSION RESULTS 

NOZZLE DIA. (a.m.) :0.0001673 - 
AVG. VELKITY BEAD :--I 1.22 "H20 VOL. FtdJACFN : 159152 
AVG. STACK TEMP.: --I- 164 F WL. mscFMD : 90755 
AVG. METERTEMP.: --- 86 F 
A X .  ORIFICE DIFFEREIJTIAL:-- 0.80 "AX) PARTIOJLATE DATA : 
METER STANDARD CUBIC Fm:-- 41.468 
% H20 VAPOR: . _____--- 33.3 POUNDS PER HOUR: 96.661 
GAS MOL. WP. DRY: -I-- 30.51 PER SCF : 0.0000178 
GAS M3L. WP. m: ---- 26.35 eEaINS/SCF: 0.124 
% EXCESS AIR: ----- 37.41 GRAINWSCF @ 8% 02 0.106 
AVG. STACK VEL. (FPS)------- 70.45 GRAINS/SCF @SO% !%A 0.114 
MMBN Irn: ---- 468.24 POUNDS PER MMBTU: 0.206 
PEEENT ISORMFPIC :-- 107.14 

-- - -- 
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RUN2 

FmT-FQINT 

--- 
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 

AVERPGES 

STACK 2 DATA INHlTS 

1.100 
1.150 
1.100 
1.100 
1.100 
1.300 
1.350 
1.300 
1.300 
1.300 
1.300 
1.200 
1.100 
1.100 
1.200 
1.200 
1.300 
1.300 
1.200 
1.200 
1.250 
1.250 
1.250 
1.150 

1.213 

SQUARE RT. ORIFICE 
VEL. READ DIFF. ---- 
1.049 
1.072 
1.049 
1.049 
1.049 
1.140 
1.162 
1.140 
1.140 
1.140 
1.140 
1.095 
1.049 
1.049 
1.095 
1.095 
1.140 
1.140 
1.095 
1.095 
1.118 
1.118 
1.118 
1.072 

1.101 

.660 

.690 
-660 
.660 
.660 
-780 
.a10 
.780 
.780 
.780 
-780 
.720 
.660 
.660 
.720 
.720 
.780 
-780 
.720 
.720 
.750 
-750 
.750 
.690 

0.728 

STACR MFpER 
TPIP. TEMP. ___- ---- 

164 87 
163 87 
164 87 
164 87 
164 88 
164 88 
164 88 
165 88 
164 88 
165 89 
164 89 
164 89 
163 89 
164 89 
165 90 
165 90 
164 90 
165 '90 
163 90 
164 90 
165 90 
165 90 
165 90 
163 90 

164 89 
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AIR (XBISULTI'NG h ENGINEERMG,ItC. 
Ccmplete mission Data 

PIANT: TALISMAN SUGAR CORPORATION DATE : 2-1-91 
LOCATION: SCUlW BAY, FLORIDA RUN NUMBER 3 
SOURCE: NUMBER 6 BOILER, SCRUBBER OUl'LET TIME: VARIOUS 
--I --I----- -I---- ------- 

-- TIME I- 

OIL: -- - FIWLL OIL- 
BEGIN OIL 
FACPOIE- 

STEAM: --- FIWLL S-------- 
BEGIN STEAN 
FACIQR---- I- 

TEMPERA= 
PRESSURE 

FEEIIWATER: 
TEMPERATURE - 
PRESSURE 

HEAT I": 
STEAM----- 
FEmmATER 
NET S!mFM- 
STEAM RATE 
BOILER EFFICIENCY 
TOTAL FUEL BEAT I" 
STEAM CALIBRATION FACKIR------ 

OIL.----- 
OIL 

- - 

'lWl'AL BEAT INPOT (OIL)---- 
mAL EIW I r n  ("-OIL) 

ALukwBLEs: - EMISSICN (OIL)- 
ALu;wABLE EMISSION ("-OIL) 

TOTAL A L m a B L E  EMISS1- 
TOTAL ACTUAL EMISSION 

TOTAL ALLmAEm EMISSIQ?------ 
TOTAL A C N A L  EMISSION 

96 MI- 

0 
0 
1 

386 
0 

1000 
583 DM;REES F 
276 PSIG 
291 PSIA 

258 DEC;REES F 
460 PSIG 
475 PSIA 

1306.1 BlW/LE 
226.8 BTU/LE 
1079.3 BTUhB 
241250 I& 
55.0 % 

473.42 
1.00 

0.00 GPR 
150000 BTU/cAL 

.10 La/I@lIm 

.20 IB/mBlV 

94.68 
98.32 LB/BR 

0.200 m/I@lIm 
0.208 LE3/iwmJ 
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PLANP: 
SCVRCE: 
DnTE: 

A I R  CONSULTING and ENGINEERING 
CcmPLFpE EMISSION DATA 

TALISMAN SUGAR CORPORATICN 
NUMBER 6 BOILER 
2-1-91 

FUN NO.: 3 
BEGIN TIME : 1348 
END TIME: 1717 
mAL RUN TIME: 96.00 min. 
B m a l E m I C  PRESSURE: 30.22 "Hg 
STACK PRESSURE: 30.22 "Hg. 
NOZZLE DIAMETER: 
m R C O R R .  FACIOR: 
FINAL METER: 
INITIAL METER: 
SlrrCR AREA: 

430 3 SILICA a L  gms. 8.3 r 18' 
PwchTp 02 5.75 m ' 
IMPJKER ml 

PERCENT C02 14.25 
"F' FACIOR 0 

.175 inches PARTICUIATE 

.994 -- - 
668.534 cubic  f t .  FILTER mg. 310.6 
627.233 cubic f t .  WASH mg. 33.0 
37.651 sq. f t .  

STACK 1 DATA INPUTS 

- 
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 
2-1 0 
2-11 
2-12 

AVERPGES 

VELOCITY mAi3 

1.750 
2.400 
2.400 
2.100 
2.400 

.240 

.360 

.320 

.280 

.420 

.520 

.600 
2.600 
2.600 
1.100 
1.200 

.680 

.440 

.zoo 
-750 

1.500 
1.750 
2.600 
2.900 

SQUARERT. ORIF. 
VEL. HEAD DIFF. 

1.323 1.050 
1.549 1.440 
1.549 1.440 
1.449 1.300 
1.549 1.440 
0.490 -140 
0.600 .220 
0.566 .zoo 
0.529 -170 
0.648 .250 
0.721 .310 
0.775 .360 
1.612 1.550 
1.612 1.550 
1.049 .660 
1.095 .720 
0.825 .410 
0.663 -260 
0.447 I12 
0.866 .450 
1.225 .goo 
1.323 1.050 
1.612 1.600 
1.703 1.750 

---I-- ---- 

1.338 1.074 0.836 
EMISSION RESULTS 

STACK 
TPIP. ----- 

162 
162 
161 
163 
163 
164 
164 
164 
165 
165 
165 
165 
163 
164 
165 
166 
164 
164 
165 
164 
165 
165 
165 
162 

164 
. 

MFPER 
TPIP. ---- 

83  
83 
82 
81 
81 
81 
81 
81 
82  
82 
82 
82 
83 
83 
8 4  
84 
85 
85 
86 
86 
86 
86 
87 
87 

83 

NOZZLE DIA. (SQ.Fp.) :0.0001673 --- 
AVG. VELOCITY BEAD :---- 1.20 "HX) VOL. maW ACFM : 154615 -, 3'$3 
A S .  STACK TEMP.: ---I- 164 F WL. Ftcw SCFMD : 87036 8 \ 
A S .  METERTEMP.: ---- 85 F 
AVG. ORIFICE DIFFERENTIAL:-- 0.79 "H20 PARTIUJIATE DATA : 
MITER STANDARD CWIC FEET:-- 40.232 --------- 

34.1 PCUNDS PER HOUR: 98.323 % E20 VAPOR: 
GAS MOL. W. DRY: --I---- 30.51 POUNDS PER SCF : 0.0000188 
GAS M3L. wr. m: -------- 26.24 GF"S/SCF: 0.132 

37.41 -NS/scF @ 8% 02 0.112 % EXCESS AIR: --I---- 

A%. STACK VEL. (FPS)-------- 68.44 GRRINS/SCF @SO% EA 0.121 
413.42 POUNDS PERMMBTU: 0.208 MMmU INPW: - 

PERcaJT ISORINETIC :------- 108.38 

. ------- 
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RUN3 

poRl!-POINT 

----- 
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 

AVERPGES 

STAClZ 2 DATA INWTS 

VELOCITY BEAD 

--- - 
1.000 
1.150 
1.100 
1.100 
1.150 
1.350 
1.450 
1.350 
1.350 
1.300 
1.300 
1.200 
1.100 
1.200 
1.200 
1.300 
1.300 
1.300 
1.300 
1.300 
1.300 
1.300 
1.300 
1.300 

1.250 

SQUARE RT. ORIFICE 
VEL. HEAD DIFF. ---- -_ 
1.000 
1.072 
1.049 
1.049 
1.072 
1.162 
1.204 
1.162 
1.162 
1.140 
1.140 
1.095 
1.049 
1.095 
1.095 
1.140 
1.140 
1.140 
1.140 
1.140 
1.140 
1.140 
1.140 
1.140 

1.117 

.600 
-690 
.660 
.660 
.690 
.810 
.870 
.810 
.e10 
.780 
.780 
.720 
.720 
.720 
-720 
.780 
-780 
.780 
-780 
-780 
.780 
.780 
.780 
.780 

0.753 

STACK METER 
TPIP. TEW. --- __- 

163 87 
164 88 
164 88 
165 88 
163 86 
164 86 
164 86 
163 86 
165 86 
165 86 
164 86 
165 86 
166 87 
164 87 
159 87 
165 87 
167 87 
166 87 
166 87  
167 88 
166 88 
166 88 
165 88 
165 88 

165 87 
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APPENDIX B 

FIELD DATA SHEETS 
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APPENDIX C 

LABORATORY ANALYSES 
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APPENDIX D 

QUALITY ASSURANCE 

AND 

CHAIN OF CUSTODY 

I 
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41R CONSULTING AND ENGINEER1 NG. Inc. 
I S A M P L E  RECOVERY A N D  CHAIN OF CUSTODY 

... 
PLANTNAME T*'4da L; -!&A+ -TEST DATE z/c' /,3 I 

, 
SOURCE NAME A+ I/ BoIu!z SAMPLE RECOVERED BY ' b'GM 
T Y P E  OF SAMPLE 7*pT PARTICULATE ANALYSES BY c. ' O % Z  

RUN NO. 

I 

\ 

2 
z 

S A M P L E  RECOVERY 

CONTAINER LlOUlD LEVEL COLOR 
NO. MARKED 

i7c J 5-4 
70% 4 

5-1 4 \, 

4-4 - 

I ,  %6% c 

4-b f5-8 J J \ I  

3 4 0  I t  

WATERBLANK 5 - 2 3  c/ LLEM 

b t q  I / UN I 
IRCLE) 

FILTER BLANK 

SILICA (3EL 
CONTAINER FINAL W T  INIT. WT. N E T  WT. 

NO. (P  1 ( 0 )  (!I) 
RUN NO. 

\ 50 \7.0 

COMMENTS 

COLOR 

i=./+LLL 

I\ z 2 4  -2ob.o 200.0 6.0 

200.0 

200.0 

200.0 

200.0 

200.0 
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AIR CONSULTING AND ENGINEERING, Inc. 
I SAMPLE RECOVERY AND CHAIN O F  CUSTODY 

PLANT NAME TALI4,AA.d 3 . L .  TEST DATE e/, 1-4 
SOURCE NAME %L - 0 o U c i 2  SAMPLE RECOVERED ey ’ +‘a+- 
T Y P E  O F  SAMPLE PAaS-. - PARTICULATE ANALYSES BY ‘-4 

S A M P L E  RECOVERY 

COLOR 

mi 

CONTAINER LIQUID LEVEL 
NO. MARKED R U N  NO. 

I 

COMMENTS 

I 

2 
7. 

3 

3 

FILTER BLANK 

SILICA GEL 
CONTAINER FINAL W T  I N I T  WT 

NO. ( P )  ( 0 )  
RUN NO. NET WT. 

(€4) COLOR 

P I d K  
( I  

. .  

2 3 2  -4.7) 200.0 5.7 
3 70 ‘tag. 3 200.0 gQ 3 I I  

200.0 

200.0 

200.0 

200.0 

200.0 
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ln 
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I c 
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O w c 
4 a m 
-1 
4 
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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). Field meter calibrations are corrected to this curve 
using the following formula: 

This meter has been calibrated against a wet test meter 
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. 
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ZLOlr.0 -3 
LLLOmLO LO 
0 0 0 0  0 
I I ) . . .  
""3 3 

m m m  0 
m w m  m > m m m  m . . .  ~.~ 
0 0 0  0 

Z O L - w  m 
L L N " "  r( g m m m  m . . .  -_ 
0 0 0  0 

L - m m  I- 
m w m  m 

0 0 0  0 

> m a m  m . . .  

r W m N  m 
L L N N N  N g w r o w  . . .  w 
-I 

0 0 0  0 

W L O W  w m m m  m > m m m  m . . .  
0 0 0  0 

* N O  N 
0 0 0  0 > o o o  0 . . .  
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I 
.96 .97 .sa .99 LOO 1.61 I.& I .03 1.04 1.05 

STANDARD METER CORRECTION FACTOR ( Y )  
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I 
I '  PITOT TUBE CALIBRATION MEASUREMENTS 

- 
PITOT TUBE 7-Q DATE CALIBRATED '/- 7 - 90 

No 

Yes (expla in  below) / No 

. P i t o t  tube assembly l e v e l ?  \f Yes 

I 
I 
I 
I 
I 
I 
I 

I 
I &i , i M f  7 2  32 D 0, Ql5 - 'i3A 36 3 %  2. A 3 2  I 
I 

P i t o t  tube openings damaged7 

al - 2 ( < I O O ) ,  a2 = D o  (<LOo), B1 = O ( < S O ) .  

8, = 1 O ( < S O )  

. 0 = 3 
z = A s i n  y = 05045- in. ;  <0.32 1 <1/8 in.  

u = A s i n  0 = D,QLi5- in . ;  ..0.08 1 <1/32 in .  

' I  A =  0.g69 in. = (Pa + Pb) 0 Y =  3 

~,.4'60 in.  pb <L/O? in. D t  ,375- 
Yes / -  No C a l i b r a t i o n  requi red7  

THERMOCOUPLE CALIBRATION 

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

(OF) Difference Dif fe rence  (Spec i fy)  With Mercury (OF) 

l-& 
3 GJ I B ,  (7 

Dit&- 3 

~ FDER - M a x i m u m  5' d i f f e r e n c e  

EEA P R e f .  temp. OF + 460) - (Pyrometer temp. 
Ref. temp. "F + 460 

Cal ib ra t ed  

I ACE 110 

I 
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I 
350. 

."NO - 
u' 

5 4  PROBE (10min WARhlUP) 

5250 - 5 a 

.g - 
I- 

w + E n -  

3 IM - c' 

0" 9- 

U 
w INLET, IS0 OF 
a 
0 

- 
0 1 I I I I I I 

0 20 0 60 80 
POWERSTAT S m l N G .  : 

350 

4-11. PROBE (1Oain WARMUP) 

INLET AMBIE!iT. 

W' a 

a 
2% - 

4 

gal0 

Elso - 

; 5 0 -  

- 
w 

W 
-I 

0 
w 

5 100 - 

0 M 40 €4 80 
POWERSTAT SERING. 5 

310 

- 300 LL I 1 1 I 
6.11 PROBE (15-min WARMUP) 

0 

w a 

c s 100 
w m. 

a. 

I I I I I I 
0 20 0 m ao 

POWERSTAT S m l N G .  : 

350 

0" MO 
1 1 1 I .I. 

1 4  PROBE ( 1 5 4 1  WARMUP) 

1 

s 100 
w 

R 
P 

s so 

0 
0 

w 

Y 

INLET.AMBIENT. 
w 

R 
P 

0 M 40 60 80 
POWERSTAT SETTING, : 
M 40 60 80 

POWERSTAT SETTING, : 
NOTE: FIOW rate held constant at 0.7s: 50': change in iim rate ins little e i f e t  on pabe lerngaaha 

Probe lemperalures. 
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APPENDIX E 

PRODUCTION RATE - 

CERTIFICATION 
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PROCESS DATA INSTALLATION 
... 

COMPANY 

DATE . tc5. 9 I T ?  I 
TYPE OF INSTALLATION f i R 6 -  LSSk 6 U I L E f L  

TYPE OF MATERIAL PROCESSED 

TYPE OF FUEL USED 

TYPE OF POLLUTION CONTROL SYSTEM DrLV COI-LLCTOIZ + 3 U h L V h M w  sccrv: 

s/i- + A  Iv\ 

Rn G R .< > <  E 

NORMAL RUN 1 RUN 2 R U N  3 
J X Y O  I .A (3 ‘J IAZJ - -  

PRESSURE DROP (INCHES ) I s I5 IS  I r  

SCRUBBER WATER FLOW (GPM) L.Jy60 J ?  O #  \ace 1300 





.... ........ .- . ., .- . 

BOILER DATA SHEET I 



PROCESS DATA 
* 

INSTALLATION  OILER 6 

COMPANY T A L \  SMA rJ S d d P R  CoRP. 
DATE / te.n, l .  I C 1  F I 

TYPE OF INSTALLATION 

TYPE OF MATERIAL PROCESSED .JTEhM 

TYPE OF FUEL USED Rhc-hlsL 

\? AGnsZtr &,LEK 

r 

TYPE OF POLLUTION CONTROL S Y S T E M ~ R ~  CL LELTO(! t. $JAL qEt .~ , , c ,  ' S  c m ~ ~ g c r z .  

- - -  
SCRUBBER WATER FLOW (GPM) S ( A 0 0  \ I 9 0  

PRESSURE DROP ( INCHIRE l 5 , O  I S 0  12,s I Y , Q  

REPORTED BY, rJ IC a= L E E Y  A IJ 

. .  -.. : . 
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APPENDIX F 

PROJECT PARTICIPANTS 
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ACEI: 

SPEPHEN L. N!XX, P.E. 
- 

PIMJECP PARTICIPANTS 

FIELD TESTING 
REPORT PREPAWLTION 

J. COLLEEN RODGE FIELD TESTING 

GERARD GALlTBREAux FIELD TESTING 

FL. DEPP. OF ENVZKONMENTAL RM;ULATION 

TEST COOW)INATOR 

PEXlDWI'ION RATE 
VERTFICATION 

KENwclcER TEST OBSERVER 




