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1.0 TWPRODUCTION 

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

performed annual source emission compliance testing for the U. S. 

SUGAR CORWRATION (USSC) on January 24, 1991. Testing was performed at 

the Bryant Sugar Mill Number 3 Boiler wet scrubber outlet. 

Testing was dssigned to fulfill "specific conditions" of the 

current Florida Department of Environmental Regulation (FDER) 

operating permit. 

Three United States Environmental Protection Agency (USEPA) 

'Method 5 particulate mtter (PM] test runs were conduct& while the 

plant was domwnted to be operating within 10% of permitted 

production. 

' MK. August0 Blanchard of USSC served as test coordinator and 

certified production rates. 

Mr. Ken Tucker of the Florida Department of Environmental 

Regulation witnessed most of the testing period. 
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2.0 SUMMARY and DISCUSSION of RESULTS 

Results of the emission testing are provided in Table 1. 

Complete emission data are located in the report appendices. 

The source was found to be operating within full canpliance of 

permit conditions. Stack emissions averaged 37.43 pounds per hour 

(LB/HR) and 0.129 pounds per million btu(LB/WWTU) heat input against 

a "process rate" basis allowable emission of 0.300 LB/M&lETU. Permit 

conditions limit emissions to 0.10 L B m  fran oil and 0.300 

LB/%!BTU from bagasse firing. No oil was used during canpliance 

testing. 

Production rate s m r i e s  are provided in Appendix A. These data 

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

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 Mr. Stephen L. Neck of ACEI. 
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TABLE 1 
PMISSIdJ SUMMARY 
U. S.  SUGAR CORWRATION 
m m  3 BOILER 
JANUARY 24, 1991 

1 0804-0912 bh) 45.43 0.156 87.63 0.300 

2 0949-1057 bf 43.54 0.151 86.50 0.300 

3 1130-1240 '?a 23.33 0.079 89.00 0.300 

AVERAC;ES I----- 37.43 0.129 87.71 0.300 - 
(0 7 
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3.0 PROCESS DESCRIPTION AND OPERATION 

The N&r 3 Boiler at the U. S. Sugar Corporation's Bryant 

plant is a traveling grate stoker design used primarily for bagasse 

fuel firing. Supplemental o i l  firing was not used during the emission 

test series. The boiler averaged 151366 pounds per hour steam 

production over the three run test period. 

Oil meters, steam integrators, and other production monitoring 

devices were rigorously calibrated prior to the production season. 
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4.0 SAMPLING FOINT LOCATION 

The sampling point  location is a s i n g l e  scrubber o u t l e t  stack, 

82" wide and 40" deep. f ie  s tack  has e igh t  equally spaced sample 

points. The por t s  ace located 116" fran an upstream disturbance and 

27" from the out le t .  

Thirty-two test points  were sampled for each test run. The 

t raverse  were located a s  shown i n  Figure 1. The stack configuration is 

such t h a t  there is no reason t o  evaluate t h e  presence of cyclonic 

flow. 

5 
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5.0 FIELD and A N A L Y T I C A L  PROCEDURES- USEPA METHOD 5 

P a r t i c u l a t e  m a t t e r  s amples  were c o l l e c t e d  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 s chemat i c  diagram o f  t h e  s ampl ing  t r a i n  used i s  p rov ided  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  of 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 .  

I 

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 hours  a t  1 0 5  d e g r e e s  C ,  
removed and 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  f o r  two hour s ,  and weighed t o  t h e  n e a r e s t  
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 
m i n i m u m  o f  s i x  h o u r s  and weighed t o  a c o n s t a n t  
we igh t  ( l e s s  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  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 .  

2 .  N 2 2  E, FILTER HOLDER, A N D  SAMPLING PROBE - The n o z z l 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  tes t  program. A l l  openings  on t h e  
equipment  were s e a l e d  whi le  i n  t r a n s i t  t o  t h e  
t e s t  s i t e .  

3. I M P I N G E R S  - 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 .  T h e  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 

P r i o r  t o  pe r fo rming  t h e  a c t u a l  p a r t i c u l a t e  m a t t e r  sample r u n s ,  c e r t a i n  

s t a c k  and s t a c k  g a s  p a r a m e t e r s  were measured. These 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  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  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  be  per formed.  The s t a c k  t empera tu re  

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  

I 

I 
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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 a n  i n c l i n e d  manometer. V e l o c i t y  head measurements  

o f  0 .05  i n c h e s  H20 o r  less  were measured u s i n g  a micromonometer. 

The sampl ing  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  b e  e x t r a c t e d  from t h e  g a s  s t r e a m .  The 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  e q u a l  a reas ,  t h e  number o f  which were 

dependent  u p o n  t h e  d i s t a n c e  upstream 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 e s t  r u n  c o n s i s t e d  of  sampl ing  f o r  a s p e c i f i c  

amount of time 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  sampl ing  p r o b e  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 

cou ld  b e  made a t  e a c h  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  each  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 

n o z z l e  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  e n e r g y  o r  v e l o c i t y )  

were q u i c k l y  made and e r f e c t e d  f o r  e a c h  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  

run .  

The  g a s e s  sampled p a s s e d  th rough  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  p robe ;  a g l a s s  f i b e r  f i l t e r :  two i m p i n g e r s  

charged  w i t h  1 0 0  m l  of d i s t i l l e d  w a t e r  each: one d r y  impinger:  one  

impinger  w i t h  200  grams o f  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 



Sample r ecove ry  was accompl ished  i n  t h e  f o l l o w i n g  manner: ... I 
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 .  ( T h 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 s u r f a c e s  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  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 o f  wa te r  f rom 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  of c a l c u l a t i n g  t h e  moisture 
c o n t e n t  o f  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  g e l  from 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 .  

LAB0 RATORY A NALYS IS 

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 .  Fol 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  n e a r e s t  0.1 mg. A minimum o f  two s u c h  
weighings  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 .  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  to 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 we igh t  i n c l u d e d  t h e  w e i g h t  g a i n s  from 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 ' s h e e t s  a s  wel 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  in t h e  r e p o r t  append ices .  I 

1 0  
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A I R  CONSULTING 6 ENGINEERIM3,INC. 
Complete Emission Data 

'IOTAL HEAT INPUT (OIL)------ 
TOTAL HEAT INFW ("-OIL) 

-: 
ALmAm.5 PIISSICN (OIL) --------- - MISSION (EION-OIL) 

mAL ALLaaBLE EMISSI~------- 
TOTAL A C N A L  EMISSION 

mAL ALUmABLE MISSICN-------- 
'IVTRL A C N A L  EMISSION 

72 MI"ES 

0 
0 
1 

687258 
687076 
1000 
578 DEGREES F 
399 PSIG 
414 PSIA 

260 DDoaEES F 
645 PSIG 
663 PSIA 

1287.9 sTu/LB 
228.6 BTu/LB 
1059.3 BTU/LB 
151667 LE/RR 

292.11 "ElUR 
55.0 % 

1.00 

0.00 GPH 
150000 BTU/GAL 

0.00 I M M B l V H  
292.11 MMB" 

.10 LB/MMBN 

.30 IAF3/MMElU 

87.63 LE/RR 
45.43 LB/IIR 

0.300 LBhlMM!U 
0.156 LWWlBlW 



A I R  CONSULTING and ENGINEERING 
C€)MPm EMISSION DATA 

I 
I 
I PUNT: U. S. SUGAR CORPORATION-BRYANT 

SOURCE: NUMBER 3 BOILER 
DATE: 1-24-91 

RUN NO. : 1 I M P m R  ml 275 
BEZIN TIME: 0804 SILICAGEL gms. 6.5 
END TIME: 0912 PERCENP 02 8.3 
TOTAL RUN TIME: 64.00 min. PERCENT CO2 12.0 
BAKtmmIc PRESSURE: 30.10 “Ha 
STACK PRESSURE: 
NOZZLE DIAMETER: 
MEX’EROOFR. FACPOR: 

I 

F I W  METER: 
INITIAL METER: 
STACK AREA: 

30 13 ‘Hi. 
.167 inches PARrIcuIATE 
.994 ------ 

1026.075 cubic ft. FILTER mg. 130.3 
994.000 cubic ft. WASH mg. 17.3 
22.780 sq. ft. 

VEIEITY HEAD 

1-1 
1-2 
1-3 
1-4 
2-1 
2-2 
2-3 
2-4 
3-1 
3-2 
3-3 
3-4 
4-1 
4-2 
4-3 
4-4 
5-1 
5-2 
5-3 
5-4 
6-1 
6-2 
6-3 
6-4 
7-1 
7-2 
7-3 
7-4 
8-1 
8-2 
3-3 
8-4 

AVERAC;ES 

2.400 
3.200 
3.400 
3.200 
2.000 
2.600 
3.200 
2.800 
1.700 
2.200 
2.700 
2.250 
1.600 
2.200 
2.400 
2.200 
1.600 
2.200 
2.200 
2.000 
1.200 
1.800 
2.000 
1.800 
1.100 
1.400 
1.800 
1.400 
.960 

1.400 
1.600 
1.300 

SQUARERT. ORIF. 
E L .  HEAD DIFF. 

1.549 1.200 
1.789 1.600 
1.844 1.700 
1.789 1.600 
1.414 1.000 
1.612 1.300 
1.789 1.450 
1.673 1.400 
1.304 .E50 
1.483 1.100 
1.643 1.350 
1.500 1.100 
1.265 .EO0 
1.483 1.100 
1.549 1.200 
1.483 1.100 
1.265 .EO0 
1.483 1.100 
1.483 1.100 
1.414 1.000 
1.095 .600 
1.342 -900 
1.414 1.000 
1.342 .goo 
1.049 .550 
1.183 .700 
1.342 -90 
1.183 .70 
0.980 .48 
1.183 .70 
1.265 .EO 
1.140 .65 

--------- ---- 
STACK 
TEMP. --_____ 

157 
157 
157 
157 
157 
158 
158 
159 
159 
159 
159 
158 
158 
158 
157 
158 
157 
158 
157 
159 
159 
161 
161 
159 
160 
160 
160 
161 
160 
161 
160 
159 

METER 
TEMP. -_____ 

69 
69 
69 
69 
70 
70 
71 
71 
72 
72 
73 
74 
75 
75 
75 
76 
71 
77 
77 
78 
79 
79 
79 
79 
80 
80 
81 
81 
81 
81 
82 
a2 

2.057 1.417 1.02 159 76 



I NOZZLE AREA (ET21 :0.0001521 
AVG. VELOCITY HEAD :----- 
AVG. STACK TEMP.: --- 
AVG. METER TEMP.: ----- 
AVG. ORIFICE D1FFERELWIAL:- 
MFX3R STANDARD CUBIC FEET:--- 
% H20 VAFOR: . ----- 
GAS MOL. W. DRY: ------ 
GAS MOL. wr. WET: ------ 
% EXCESS AIR: 
AVG. STACK Vn. (FPS)------ 
MMBTU INWP: ---- 
PERCENT ISOKINFPIC :---I- 

---I-- 

EMISSICpl RESULTS 
RUN 1 

2.01 "H2O 
159 F 
76 F 

1.02 "H20 
31.691 
29.7 
30.25 
26.62 
65.15 
89.36 
292.11 
100.55 

VOL. FLaJ ACFM : 122131 
WL. mxxJ SCFMD : 73750 

PARTICULATE aATA : 

E U J N E  PER AOUR: 45.435 
POUMIS PER SCF : 0.0000103 
GRIUNS/SCF : 0.072 
GR?UNS/SCF @ 8% 02 0.074 
GRAINS/SCF @SO% EA 0.079 
POUMIS PER MMBlU: 0.156 

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



AIR CONSULTING b ENGINEERIS,INc.  
C o m p l e t e  mission Data 

TOPAL HEAT INPUT (OIL)--------- 
lDFAL BEAT INPUT ("-OIL) 

ALmmBLE EMISSION (OIL)- 
ALUXJABLE EMISSICN ("-OIL) 

TOTAL AL- EMISSIW-------- 
'ICTAL AcRlAL EMISSION 

mAL ALLuwmE EMISSICN------ 
l"AL AClVAL EMISSION 

14 MIN[TpES 

0 
0 
.1 

687520 
687336 
1000 
576 DEGREES F 

413 PSIA 

260 DEGREES F 
643 FSIG 
658 PSIA 

1291.6 BTu/LB 
228.6 W/LB 
1063.0 BTo/LB 
149189 LB/HR 

398 PSIG 

55.0 % 

1.00 

0.00 GPH 

288.34 MMB" 

150000 BTU/GAL 

.10 LB/MMBIV 

.30 LB/MMBIU 

86.50  LE^ 
43.54 m/HR 
0.300 LB/%@E'AJ 
0.151 LB- 



AIR CONSULTING and ENGINEERING 
COMPLETE EMISSION DATA 

PIANT: U. S. SUGAR CORPORATICPI-BWANT 
SOURCE: NUMBER 3 BOILER 
DATE: 1-24-91 

RUN NO.: 2 I M P M R  m l  275 
BEGIN TIME: 0949 SILICA GEL gms. 5.8 
END TIME: 1057 PERCENP 0 2  8.2 
lWl'AL RUN TIME: 64.00 min. PERCEKP CO2 12.0 
BAKmTRIc PRESSURE: 30.10 "Hg 
STACK PRESSURE: 30.13 "Hg. 
NOZZLE DIAMETER: .167 inches PAF.TIcuLATE 
MEI'ER CORR. FACPOR: .994 
FINAL METER: 58.752 cubic ft. FILTER q. 
INITIAL METER: 26.266 cubic ft. WASH q. 
STACK AREA: 22.780 sq. ft. 

I 
I 
I 
! 

------ 
130.9 
10.2 

PORT-wm 

------- 
1-1 
1-2 
1-3 
1-4 
2-1 
2-2 
2-3 
2-4 
3-1 
3-2 
3-3 
3-4 
4-1 
4-2 
4-3 
4-4 
5-1 
5-2 
5-3 
5-4 
6-1 
6-2 
6-3 
6-4 
7-1 
7-2 
7-3 
7-4 
8-1 
8-2 
8-3 
8-4 

VELCCITY READ 

------I---- 

2.800 
3.200 
3.400 
2.200 
2.800 
2.700 
3.400 
2.500 
1.800 
2.200 
2.800 
2.200 
1 A00 
2.400 
2.000 
2.000 
1.400 
2.200 
2.300 
1: 800 
1.500 
1.900 
2.000 
1.800 
1.100 
1.400 
1.800 
1.400 
1.000 
1.300 
1.600 
1.300 

SQUARERT. ORIF. 
VEL. "3 DIET. 

1.673 1.400 
1.789 1.600 
1.844 1.700 
1.483 1.100 
1.673 1.400 
1.643 1.350 
1.844 1.700 
1.581 1.250 
1.342 -900 
1.483 1.100 
1.673 1.400 
1.483 1.100 
1.342 1.900 
1.549 1.200 
1.414 1.000 
1.414 1.000 
1.183 .700 
1.483 1.100 
1.517 1.150 
1.342 -900 
1.225 .750 
1.378 .goo 
1.414 1.000 
1.342 .goo 
1.049 .550 
1.183 .700 
1.342 .90 
1.183 .70 
1.000 .50 
1.140 .65 
1.265 .EO 
1.140 .65 

__--I-- --I_ 

STACK 
TEMP. 

158 
159 
159 
158 
158 
160 
157 
160 
159 
160 
159 
159 
159 
160 
159 
159 
159 
158 
158 
160 
160 
160 
160 
1 6 1  
160 
160 
160 
1 6 1  
160 
160 
160 
1 6 1  

METER 
TEMP. -____ 

79 
79 
79 
79 
79 
80 
80 
80 
8 1  
8 1  
8 1  
82 
82 
82 

83 
83 
83 
84 
84 
85 
8 5  
85 
8 5  
86 
86 
86 
86 
87 
87 
87 
87 

a3 

AVERAC;ES 2.062 1.419 1.06 159 83 



EMISSICN RESULTS 
RUN2 

NOZzlJ3 AREA (ETZ)  :0.0001521 
AVG. V!3LCIlY BEAD :--- 
A%. STACK TEMP.: ---- 
A%. METER TEMP.: ----- 
A%. ORIFICE DIFFEmIAL:- - -  
METER STANDAFD CUBIC FEET:-- 
% HZO VAWR: 
GAS CaL. wr. DRY: --- 
GAS rnL.  WT. m: ------- 
% EXCESS AIR: 
AVG. STACX VEL. (FPS)---- 
MMBTU 1 m :  
PERCENT ISCKINETIC :------- 

I 

.---__-_ 

------I- 

_______ 

2.01 "AX) 
159 F 
83 F 

1.06 "H20 
31.670 
29.6 
30.25 
26.62 
63.73 
89.57 
288.34 
100.31 

VOL. FLOW ACFM : 122423 
VDL. msCFm : 73880 

PARTICULATE DATA : 

EOONDS PER HOUR: 43.540 
POUNDS PER SCF : 0.0000098 
GRAINS/SCF : 0.069 
GRAINS/SCF @ 8% 02 0.070 
C;RAINS/SCF @SO% EA 0.075 
PCUNDi PER NMBTU: 0.151 



AIR CONSULTING h ENGINEERING,IX. 
C o m p l e t e  Emission Data 

687775 
687586 
1000 
579 DEGREES F 
400 PSIG 
415 PSIA 

260 DEGREES F 
650 PSIG 
665 PSIA 

1293.3 BTu/LB 
228.6 m/LB 
1064.7 ElTJ/LB 
153243 LB/IIR 

296.65 MMBTUH 
55.0 % 

1.00 

'RXAL HEAT INPUT (OIL)-- - 0.00 MMBlm 
TOTAL HEAT I W  ("-OIL) 296.65 MMBPUA 

ALLaJABLE PIISSICN (OIL)- - .10 m/MMmU 
-E PlISSION ("-OIL) .30 LBhNBlU 

TOTAL ALKWAE&E PIISSIa?------- 89.00 m/m? 

ALLamms: 

'XGTAL ACIUAL Pl ISSION 23.33 LB/m? 

m A L  ALrLmBLE EMISSION-------- 0.300 LB/MMBlU 
'IWl'AL ACIUAL EMISSION 0.079 LB/hMBlV 



A I R  CONSULTING and ENGINEERING 
CQM!?LETE EMISSION DATA 

I PUNT: U. S. SUGAR CORPORATION-BRYANT 
SOURCE: 
DATE: I NO. : 
BEGIN TIME: 

mAL RUN TIME: 
BAmETRIc PRESSURE: 
STACK PRESSURE : 
NOZZLE DIAMETER: 
MFPERCORR. FACLOR: 
FINAL METER: 
INITIAL METER: 
STACK AREA: 

I TIME: 

___-__-___I_ 

1-1 
1-2 
1-3 
1-4 
2-1 
2-2 
2-3 
2-4 
3-1 
3-2 
3-3 
3-4 
4-1 
4-2 
4-3 
4-4 
5-1 
5-2 
5-3 
5-4 
6-1 
6-2 
6-3 
6-4 
7-1 
7-2 
7-3 
7-4 
8-1 
8-2 
8-3 
8-4 

NUMBER 3 BOILER 
1-24-91 

3 IMF’INGER ml 275 
1130 SILICA GEL gms. 6.0 
1240 PERCENT 02 8.7 
64.00 min. PERCENT C02 11.3 
30.13 “Hg 
30.10 “Hg.  

-167 inches P r n I c U I A T E  
.994 ---___--- 

91.410 cubic f t .  FILTER mg. 66.9 

22.780 sq. f t .  
58.960 cubic f t .  WASH mg. 8.7 

VELOCITY HEAD 

----__----- 
2.400 
3.200 
3.200 
2.000 
2.700 
3.000 
3.300 
2.600 
1.900 
2.400 
2.800 
2.100 
1.700 
2.200 
2.400 
2.000 
1.700 
2.250 
2.400 
1.800 
1.100 
1.800 
2.000 

1.000 
1.400 
1.600 
1.400 

.960 
1.300 
1.500 
1.300 

1.800 

SQUARERT. OFXF. 
VEL. HEAD DIFF. 

1.549 1.200 
1.789 1.600 
1.789 1.600 
1.414 1.000 
1.643 1.350 

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

. .~ ~~ .-. . 

1.732 1.500 
1.817 1.650 
1.612 1.300 
1.378 .950 
1.549 1.200 
1.673 1.400 
1.449 1.050 

‘1.483 1.100 
1.549 1.200 
1.414 1.000 
1.304 .850 
1.500 1.100 
1.549 1.200 
1.342 .goo 
1.049 -550 
1.342 .goo 
1.414 1.000 
1.342 -900 
1.000 .500 
1.183 .700 
1.265 .80 
1.183 .70 
0.980 .48 
1.140 -65 
1.225 .75 
1.140 .65 

1.304 .a50 

STACK 
TEMP. 
-----I- 

158 
158 
158 
158 
160 
161 
160 
160 
158 
159 
160 
160 
158 
158 
157 
156 
157 
157 
155 
157 
156 
157 
159 
i 6 i  
158 
157 
158 
159 
158 
158 
158 
160 

METER 
TEMP. 

83 

83 
83 
83 
83 
83 
84 
84 
85 

a3 

a5 
a5 
85 
86 
86 
86 
86 
86 
86 

87 
87 

87 
87 
88 
88 
88 
88 
88 
88 
88 

a7  

a7 

AVERAGES 2.038 1.409 1.02 158 86 



EMISSION RESULTS 
m 3  

NOZZLE AREA (Fp2) :0.0001521 
AX. VELOCITY HEAD :---- 
AX. STACK TEMP.: ------ 
AX. METER TPIP.: ----- 
AX. ORIFICE DIFFERDTIAL:-- 
HETER STANaARD CUBIC FEET:--- 
% 820 VAPOR: .------ - 
GAS MOL. w. DRY: -------- 
GAS MOL. w. WET: ------- 
% EXCESS AIR: - - 
A X .  STACK VEL. (FPS)-------- 
MMBTU 1 m :  ----- 
PERCENT ISORrnIC :----- 

1.99 “H20 
158 F 
86 F 

1-02 “H20 
31.505 
29.8 
30.16 
26.54 
70.81 
89.04 
296.65 
100.27 

VOL. FLCW A C m  : 121702 
VDL. FLCW SCFMD : 73526 

PARTICULATE DATA : 

POUNDS PER HOUR: 23.338 
POUNCG PER SCF : 0.0000053 
GRAINS/SCF : 0.037 
GRAINS/SCF @ 8% 02 0.039 
GRAINS/SCF @SO% EA 0.042 
F w N r 6  PER m: 0.079 

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



I 

SAMPLE CALCULATIONS - RUN 1 -______-_-__-_-----_----_--_- 
NOZZLE AREA (FT.2) (Dn/12)!2x3.1416/4 
AVG. VELOCITY HEAD: (AVG. SQ. RT. ) ! 2 
mTER STND. FT3: (Mf-Mi)xMCFx(AVC.ORF. DIFF. / 

13.6) )/29.92)~(526/(Tm+460)) 
PERCENT H20: ((113P+SG)x(((IMP+SG)x.0474)+ 

SCF 1 xl00 

)x. 28 
Mw WET: (Mw DRYx(l-%H20/100) )+%H2Ox. 18 
% EXCESS AIR: %02/ ( ( (100- (%02+%C02) ) X. 264 ) -%02) % 

100 
STACK VEL. (FPS) : 85.49~. 84x(AVG. SQ. RT. VEL. HD. )x( (Ts 

+46O)/(PsxMwWET) ) ! .5 
% ISOKINETIC: ( (Ts+460) xSCFx2992)/ (526xFPSxTIMEx 

An xPs x 60x(1-%02/100) 
VOL. FLOW (ACFM): FPS x 60 x As 
STND. FLOW(SCFMD) : ACFMx528/(Ts+460)~(1-%H20/100)~ 

(Ps/29.92) 
PARTICULATE LB/HR: PROBE+FILTER mg./453600 x (SCFMD/ 

SCF) x 60 
PARTICULATE LB/SCF):PRQBE+FILTER mg./453600 /SCF 
GRA I NS/SCF: LB/SCF x 7000 
GR/SCF (3 8% 02: (12.9/(20.9-%02) )X GR/SCF 
GR/SCF (3 50% E.A. : GR/SCF x ((loo+ %E. A. )/150) 
LB/KWBTU: 
LB/MMBTU "F" FACTOR: LB/SCF x "F" FACTOR x (20.9 

MW DRY: ((02%X.32)+CO2%X. 44)+(100-(02%+c02 

( LB/HR ) / ( LB/MMBTUH 1 

/20.9-%02) 

0.000152 
89.40 

31.674 

30.25 

26.62 

65.15 

89.40 

100.41 
122192 

73811 

45.497 
0.0000103 
0.0719 
0.0736 
0.0792 
0.156 

0 . 0 0 0  



. .  

... 

. . . . .  .~ 1. . . . . . . . . .  . .  - ....... , .... ! 
.... . . .  . . . .  ,!. . . . . . .  . . . . .  . _. 

.. 

. . .  

. .  . .  , 

.. _.__. . . .  I 

. .  
I ; -..{ . . . .  , . .- . .  

. . . . . .  . .- ~. . 
. 

. .  

. . . . . . . . .  
... I .  

." L., . . i ,  . .  . . .  .. . . : r . /  . -  
.-. . . .  

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

' '  . $ 

. -  
. .  . . . . . .  

. *  
. . .  . .  . . . .  

. *. 
. . , ~  . , .  . .  

..... - ..... . . .  
. 

.... 
. -  . .  .. 

...... 

. . . .  

APPENDIX B 

FIELD DATA SHEETS 

... 



I 
I 
I 
I 

N 



.,. . .  - . .. ' - 

- . . -. . . . -. . 

U. 
0 



! 

I 
I 
I 
I 

0 
m 

N 

'I N 

$ 
rp 





0 
m 

--' 
J 

a 
w 
0 
-I 
0 
I 
w m 
0 a 
n 

l 

a 

a 
n 

0 
t- 

w 
0 
X 
0 m 





._ 

._ 

APPENDIX C 

LABORATORY ANALYSES 

.. 

. .. 



I- 

0 0  
I 



I 
I 
I] 
L 
1' 
L 

1- 
1. 

1 -  

A. 

a .  

,~ 

* .  

.. 

1- 

1 

1 

II 
11 
1: 
I: 
I. 

I . .  . . .  ... . .  . . . . . .  ,. .. . . . .  ., 
. . I  

I;,. . . . . . .  . . . .  . . . . . . .  . .  . . - z +  ,,, 

.'.->C.. . 
I . . . .  ,.-. 

1 ;  ' .  . . .  . . . . . . .  : . : .! 
. . . . . . . .  . _c 

, ,  . . . . . . .  , .... 

....... 

. . .  . .  .... 

. . . .  

APPENDIX D 

QUALITY ASSURANCE 

AND 

CHAIN OF CUSTODY 

. . . .  

... 

... 



1 
I 
I 
I 
I 

I 

1 
I 
I 
I , 

-dA(4cll-, 

TEST DATE PLANT NAME J.4. 4 J 4 a  &E?. 

SOURCE NAME ,do. '3 -OiL 'd  SAMPLE RECOVERED BY GLa 
T Y P E  OF S A M P L E  m+T. PARTICULATE ANALYSES B Y  4.La/-(Ld 

R U N  NO, 

I 

I 

-2 

-5 

3 

S A M P L E  RECOVERY 

CONTAINER L I Q U I D  LEVEL COLOR 
NO. MARKED 

& = =  5 -\o J 

%e ' %e 

30gS - 

5-3-5 J 

49Z4 

/ 

.. 5-17 J 

I' - 

C O M M E N T S  

6:- 5 -36 J 

- 
FILTER BLANK -5.4s z u4. 

SILICA GEL 
RUN NO, CONTAINER F I N A L  W T  I N I T  WT. NET WT. 

NO. ( 0 )  ( g )  (g 1 COLOR 

200.0 

200.0 

200.0 

200.0 

200.0 
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STANDARD METER CALIBRATION I 
I Air Consulting and Engineering, Inc. (ACE) uses a dry gas meter for the 

calibration standard. This meter has been calibrated against a wet test meter 
in triplicate. This data was used to generate a standard meter calibration 
curve (see next page). 
using the following formula: 

Field meter calibrations are corrected to this curve I 

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 2 6 ,  1990, and is checked and/or 
recalibrated at least annually. 
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33 

30 - I I I I I I  
Y* 

% 250 - 
r < 1 

g 2ui - 
W 

0 
Y 

0 
U 
0 

m 3 - INLET. 150 O F  

p I l l  I I 1 1  
0 2-3 ul 60 80 

POWERSTAT SETrlNC. : 

33 
I I I I I I  

; ! - -  % 250 A 

Y I 
m 3 INLET. 150 O F  
0 
U 
0 p I l l  I I 1 1  

0 2-3 ul 60 80 
POWERSTAT SETrlNC. : 

2 x 0  - 
W. 

541 PROBE (IO-min WARlilUP) 

5250 - , 
5 l a 

,; m - 
r 
W 
i 

0 
W 
0 

e 

+I.%- 

g 1M - 
INLET, 150 OF 

0 50 - 
a 

- 
0. I I 1 I l l  1 

0 20 ul 65 ml 
POWERSTAT SETTING. : 

1 1 1 1 1 I l  
2 x 0  - 
W. 

541 PROBE (IO-min WARlilUP) 

5250 - 5 a 

,; m - 
r 
W 
i 

0 
W 
0 

e 

+I.%- 

g 1M - 
INLET, 150 OF 

0 50 - 
a 

- 
0. I I 1 I l l  1 

0 20 ul 65 ml 
POWERSTAT SETTING. : 

I I 
34. 

." 500 - 4-11. PROBE (10-min WARMUP) - 
i e 

4 
U 

= 
Y 

2 250 

E l 3  - 
g 100 - 
* 3 -  z 

0 

- , 
Y a. 200 - 
Y 
A 

0 
w - 

I l I t  1 a 

0 m IO 60 80 
POWERSTAT SETTING. : 

5-11 PROBE (IS-min WARNUP) v c d 

INLET, 250 O F  

I I 
0 9 40 60 80 

POWERSTAT SElllNG. : 

I I I I I 
0 m ul 60 80 

POWERSTAT SETIINC. : 
NOTE: Flaw r a k  held consbnl at  0.75: 505 change in ilaw rate has l i t t le effect an pabe lemoeratua. 

Probe lemperalures. 



L 

1- 

1- .- .- 
. 
1. 

.. 

1: 
3: 

. . .- 

. I _  

APPENDIX E 

PRODUCTION RATE 

CERTIFICATION 

. .. . . , ..: ' . .:..:.1: ; 
, ,  . .  ' . . .  . .  , , . ." . .. . . .  ~ , .  . .  . . .  . _. . 

. . .  . .. .. . .._ - .  .. . . 1 , . . . . .  ... ' . _  . , . $  i , .  , , .. . -. , .I.._ 
, ~ .. . ,  . .  . . . 

.. . .  .r. ' . .  
2 .  . . ,?-.; 

. .  
.. 



! ! 

!?'I E nn FEEDWRTER 0 



I T I M E  I O I L  FEEO!JATER 

I 

I 
I I  



E O 1  LER OPERFITION PARAMETER!S 

I 
I T I M E  I O I L  

I 
: METER I LE:!:: . FLOU 
I FiEAOING I 

0 _ _ _ _ _  

I _ _ _ _ _  1 

I I 





. , . . ,_. 9 ,.. 
..a I , 

. : I .  

, ' ~  , , . ,  ... . 

1- 

L 

. ,  1 . .  .~ i .... . 
.... .. . -. 

.: ... 

. . .  , 

. . 

. .. . .. n- 
1- 

1. .- 
1.. 

APPENDIX E' 

PROJECT PARTICIPANTS 

I ,  

11- 
... 

I 



P x u E c T  PAKrICIPANrS 

FIELD TESTING 
REPORT PREPAFATION 

FIELD TESTING 

FL. DEPT. OF ENVIK", W L A T I O N  

KEN TUCKER TEST OBSERVER 

TEST OBSERVER 




