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Okeelanta Corporation - Boiler # 4  
Particulate Emissions Test. Report 

I . .  0 COMPCNDTIJM 

F:ast.moiint Ennineerinq Inc. , conducted a Compl iance 
Pai:t.i,cirl.ate Ernissj.ons Test. Proqram on Unit # 4 at Okeelanta 
Corporation's South Bay, Florida facility on December 10 and 
)..I.. .L990. The test. proqram consisted of a series ot three 
E:l'A Method 5 ' t e s t  runs. 

A l l .  testinq was conducted in strict. accordance with the 
Environment-a1 frot.ect.ion Agency Reference Methods 1 throuqh t~ 
as found in the Federal Resister ( 4 0  CFR 6 0 )  as amended and 
were consistent with the State of Florida Department ot 
Environrnenta 1 ReqrrI ati.on ' s quidel ines . 
!Vhe purpose of th1.s test: was to determine compliance with t.LJe 
rules of the Department of Environmental Requlation (DER), 
Chapter 1 7 - 2 . 6 0 0  Air Pollut.ion, Section 2 . 0 5  Prohibit.ive 
Acts, Subsection 6 ,  Stationary Sources, Table X I ,  Emissi.on 
Limiting Standards. 

Durinq t.estinq the boiler was burning bagasse as fuel . 
Boiler No. 4 is rat.ed at 94,000 uounds of steam per hour. 
Results of the test proqram indicate Boiler No. 4 t.o be in 
compliance with the Florida DER emission standard. The 
to1 iowinq table summarizes the emission results. emissi~on 
standards and boiler operating conditions 

RUN# DA'TE EMISSION RATE? ALLOWABLE ,%OAD - _  _. i % OF 
#/MMEtu #/HR #MMBtu #/HR #/HR 94  KPtI 

I .  .1.2-.L0-90 . .1:/:3 3 3  . 80 . 300 5'7. 00 9 %  , 5'/3.  9U. !j:R 

% .'l.2-l(J-Y0 .:L50 3 0 . 3 9  . 3 0 0  60.60 9 8 , 3 5 7  :104. b+, 

:I 1.2-L.I.-90 .144 2 9 . 8 9  . 300 6 2 .  45 100,  9.38 .LO'/ . 4% 
~ _ _ ~  - ___ 

3 RUN AVG. . 1 5 7  31.36 . 300  6 0 . 0 2  9 7 , 2 8 9  1 0 3 . 5 %  

Sean MacKay, Project. Director, was in charge of and 
responsible for a l l  stack testinq, conducted a l l  calculations 
and maintained chain of custody of all samples. Kieran NoJ.an 
operated the meter ho:c and performed the field laboratory 
aspects of- the proqram. Mark Wescott located the probe at 
the proper traverse point locations and assisted where 
required. Mr. Kenneth Tucker of the Florida Depart.ment of 
Environmental Requlation observed the stack testinq and 
boiler operat.ions. Mr. Aiberto Padrone was the boiler room 
superintendent. Mr. George Devane was responsible f o r  boiler 
operation and acquisit.ion of all pertinent process data. 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9003 



O k e e l a n t n  C o r p o r a t l o n  - B o i ,  e r  t 4  
P a r t i c u l a t e  E m i s s i o n s  T e s t  Report. 

2 . 0  STACK SCN)iMATIC 

The f o l  1owi.nq is a schemati.r: of l.he s t a c k  which servj.ce:s 
R o i l e r  # 4  a t  O k e e l a n t a  ( : o r ~ o i r a t i o n ' o  S o u t h  R a y ,  I?lori.da 
f a c i  I i. t. y . 
D e f i n e d  a r e  t h e  sarr~pl inq pfvrl: i o c a t i o n s ,  i n t e r i o r  s t ack  
d i m e n s i o n s  and  di.r,I:.anco:; troiii t.he D o r t : . s  t o  t.he n e a r e s t .  
ups t r eam a n d  downst-ream i n t . e r f e r e n c e s .  

.D. - c  

!I 
I! 

<-D-> 

< - -  I i STRAIGHTENING 
VANES 

1 \ 

/ \ 
/ \ < - - -  S C R U 3 n E R  

DISTANCE UPSTREAM FROM FLOW UTSTIJROANCE ( A )  4 '  

DISTANCE DOWNSTREAM FROM FLOW DI STURRANC!E I B) :I. 6 ' 

DIAMETER OF PORT SLEEVE ( C )  4 I' 

LENGTJJ OF P O R T  SLJIJWE ( D )  3 .  5" 

NUMBER 011' PORTS 2 

XN'I'ERNAI. DIAM12:I'ISR 0 1 "  S ' I ' R C K  A T  SAMPI.TNG PORTT. 'I , !j  

Ilrawi.nn n o t  I:o sca1.e 
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Okeeianta Corporation - Boiler # 4  
Particulate Emissions Test Report 

3 .  0 NUMBEI< OF 'I'RIIVERSE POINTS, AND S W P L l N G  TIME PER J?O:IN*? 

OKEELANTA CORPORATION 
UNIT # 4 

SOUTH 13AY, FLORIDA FACILITY 

M Duct. Diameters Upst.ream f r o m  Plow Disturbance (Distance A )  
i 
n U . S  J. . 0 1.5 2.0 2 . S  
1 
m SO I 

m a Higher number is tor 

N 
1.i 40 I ... I 
m 
b 
e 

................ . - - . _. __ . ...... - . __ . 

U 

Rectangular stacks or ducts 

r 
30 I . .  . -. I 

2 4  or 25" 

r I 16 
a 
V 

I ......... 
:I. 2 

e I.  . . . . . . . . . . . . . . . . .  I 

r 10 ; 8 o r  I)" . . I  

3 . . . .  s 
e 

:? 
0 0 : .  4 I ...._..._I__. I I I ......... 
1. 2 3 4 5 6 I 8 'j 10 
n 
t Duct Diameters Downstream from Flow Disturbance (Distance B) 

Minimum number ot traverse points tor particulate traverses. 

. . I  t t ............. 

s 

Dist.ance A = 4 '  o r  0.5 diameters. 

Di.stance B = 16' or 2.1 diameters. 

In accordance with Method I, 2 4  traverse points are needed. 

In order to sample for a minimum of one hour and draw at least 30 
cubic feet, each traverse point was sampled for 2.5 minutes. 
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Okeelanta C o r p o r a t i o n  - Boiler # 4  
P a r t i c u l a t e  Emissions T e s t  R e p o r t  

3 . 0  NUMBJ!:lI O F  TRAVERSE P O I N T S  AND SAMPLING TIME .PER P O I N T  e 
OKI?XT,ANTA CORPORATION 

SOIJ'I'II DAY, F L O R I D A  F A C I L I T Y  
(JNJT # 4 

DIAMETER O F  STACK:  ' I .  5 FEET 
PORT S L E E V E  LENGTH: 3 I N C H E S  

TRAVERSE D I S T A N C E  D I S T A N C E  PROBE MARK 
P O I N T  % OF DIAMETER ( I N C H E S )  ( INC%ll?S)  

1 
2 
3 
4 
5 
6 
.I 
H 
9 
L 0 
I .'I 
12 

2 . I 
6 . '7 

:I:I . 8 
.L7 .7 
25.0 
3 ! i .  6 
64.4 
75.0 
82.3 
88.2 
Y 3 . :r 
Y ' /  . Y 

1.9 
ti . 1) 

:I (1 . 1. 
1.5.9 
22.5 
3 2 . 0  
57.9 
67.5 
'74.1 
7 9 . 4  
84.0 
821. I 

5 . 4  
'3 . 5 

:t 4 . :t 
1 9 . 4  
2 6 . 0  
3 !i . 5 
6:l . 5  
' I  1 . 0 
'I -1 . 6 
8 %  . ' j  

8 ' 1 . 5  
c)I . .6 
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Okeelanta Corporation - Boiler # 4  
Particulate Emissions Test Report 

4 , 9  SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES a 
The following is a descci,ption of the sampling train and 
specifications of particulate collection media used in the 
tests. 

I. EMISSION !;I\MPL,INC: EOIJIPMENT 

The speci.t.ic trai.n used  duri.nq this test is one manufactured 
by Research Appliance Company (RAC). The desiqn 
specifications of this train meets all the requirements of 
Environmental Prot.ection Agencv's Method 5 as found in the 
Federal Regulations under Section 4 0  CFR 60 as amended. The 
foI I owi.nq is a description of the individual pieces of 
equipment used: 

N0zzi.e - The nozzle was of seamless stainless steel tubinq 
constructi.on of the button hook design. A range ot: sizes 
suitable tor isokinetic sampling was available. All nozzles 
were calibrated before testing. A nozzle calibration sheet 
may be tound in the calibration section of this report. 

pr~o.be - An 10 f o o t  steel probe with a stainless steel liner 
was used. 

Heating System - The filter temperature was maintained by 
enclosing the filter in a hot box capable of maintaininq the 
temperature a t  2 4 8  'F' t25'F. This temperature was monitored 
by use of a thermocoupte in the hot box. 

Pit.ot Tube, - A type S pitot tube attached to the probe was 
used to monitor the stack gas velocity. Since the pitot tube 
meets all the dimensional criteria set forth in Met.hod 2 of 
40 CVR f j0,  a coefficient of 0 . 8 4  has been used. 

F i l t e r ,  Holder - A borosi ii.cate glass type filter holder wit.h 
frit support was used. 

.. Condenser - Four  impingers connected in series, with ground 
glass leak-free fittings were used as the condenser. The 
first , third and f0urt.h impingers were of the Greenburg-Smith 
desiqn, modified by replacinq the tip with a 1 / 2 "  glass tube 
extendinq to about 1/2" trom the bottom of the flask. The 
second impinqer was of the Greenburq-Smith desiqn with the 
st.andard tip. 

Met.erinq System - A vacuum gauge, micromanometer, inclined 
manomet.er, leak-free pump, calibrated thermocouples and a 
calibrated dry gas meter were the basic components used 1:o 
meter the dry gas through the system. 
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O k e e l a n t a  C o r p o r a t i o n  -- Fin1 I c r  4 4  
P a r t i c u l a t e  Emiss ions  T e s t  R e D n r t  

4 .  0 :SAMJ?l.,.LNG 'TRAIN AND ANALYT'ICAJJ TEST PIIO.C.EDURES ( Cant. . ) 
Gas Densi.tv r)et.ernii.nati.ot! - An ORSAT t y p e  combus t ion  
a n a l  y x c ' r ,  c;~piibI e 1-11. m e a s u r i n g  C02 , 0 2  and  CO was ~ i s e d  I:o 
det.ermi.ne t h e  moI.ecuLar w e i q h t  of t h e  f l u e  q a s .  A n  
: in tPqr: i ted p r o p o r t i o n a l  sampJ.e was t a k e n  a t  e a c h  of  t h e  
t t :ave?se p n i n t s  i.n o r d e r  t o  a s s u r e  t h a t  t h e  t o t a l  t e s t  s p a n  
was c@vereti. The ORSA'I' a n a l y s i s  was c o n d u c t e d  immediate1.y 
t o 1  l.owi.ns e a c h  t e s t  r u n .  

2 .  SAMPLING AND ANALYTICAL PROCEDURES 

A J . 1  s a m p l i n q  and a n a l y t i c a l  p r o c e d u r e s  were c o n d u c t e d  i n  
s t r i c t .  a c c o r d a n c e  w i t h  t h e  me thods  p r e s c r i b e d  i n  Methods 1 
t h r o u g h  5 of t h e  Code of F e d e r a l  R e g u l a t i o n s  as found  i i i  40  
CFR 60 a s  amended. The f o l l o w i n g  i s  t h e  s e q u e n c e  of event .s  
tha t .  o c c u r  b o t h  p r i o r  t o  and  d u r i n g  t h e  a c t u a l  s t a c k  test..  

T r a v e r s e  r o j n . t s  - T h e  t r a v e r s e  p o i n t s  were c a l c u l a t e d  i n  
a c c o r d a n c e  w i t h  Method .I and t h e  p r o b e  was marked 
accorrti.ncii y . 
S t a t . i c  P r e s s u r e  - T h e  s t . a t i c  p r e s s u r e  was checked  anti 
recorded. 

P r e l i m i n a r y  T r a v e r s e  - A p r e l i m i n a r y  t.raverse was conduct-ed.  
Readi.ngs inc l ,uded  the p r e s s u r e  d r o p s  and s t a c k  g a s  
t . empera t i i res .  

Nomoqrqph - Once  all of t h e  a b o v e  in fo rma t . ion  had heen 
o h t a i n e d ,  t h e  nomograph was se t  up f o r  t h e  a c t u a l  t e s t  t o  
c o r r e 1 a t . e  t h e  i s o k i n e t i c  r e l a t i o n  s h i . u s .  

E a r n m e t r i c  pressure - B a r o m e t r i c  p r e s s u r e  was o b t a i n e d  by u s e  
of  a n  a n e r o i d  b a r o m e t e r  a t  t h e  t e s t  s i . t e .  

Sam? 1 I.ng T r a i n  S.e._t.:.Up. 
( a )  The pre-weighed  f i l t e r  was p l a c e d  i n  t h e  f i l t e r  h o l d e r  

( h )  1 0 0  ml of w a t e r  was p l a c e d  i n  t h e  f i r s t .  two i m p i n q e r s .  
( c )  Approx ima te ly  200 grams of s i l i c a  g e l  was p l a c e d  i n  t h e  

f o u r t h  i m p i n g e r .  ( E x a c t  w e i q h t s  were logged on t.he 
f i e l d  d a t a  s h e e t s ) .  

and  v i s u a l  I y c h e c k e d .  

( t i )  L:rushed i c e  was p l a c e d  a r o u n d  t h e  i m p i n g e r s .  
( e )  Once a s sembly  of t h e  e n t i r e  t r a i n  was compl.eted,  t h e  

p r o b e  and h e a t e r  box were t u r n e d  on .  

Ptre .!;est Leak Check - Once t h e  h e a t e r  box was a t  t h e  d e s i r e d  
te rnpera t .u re  f o r  t e s t i . n g ,  t h e  s y s t e m  was l e a k  checked  at. 1.5 
i n c h e s  n t  vacuum. A l e a k a q e  r a t e  o t  less t h a n  0 . c ) %  Ci?t,!. had  
t o  be achi.cvr-rl b e f o r e  t e s t i n q  commenced. 

~: .n; . i l  Cht?ck - Once e v e r v t h i l i q  was ready  t o  q n .  t h e  plant:. was 
r!heclrr-.cl t n  ;:!;::!ire t h a t .  i t  wilt. r i inninq a t  d e s i . r e d  c a ~ a c : : ~  t . v .  

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (S08) 668-9005 



O k e e l a n t a  C o r p o r a t . i o n  - B o i  J er  # 4  
P;i r t .i cu 1 at. e E m i  s s i ons  T es  t. Reno r t. 

4 . 0  SAMPLbING T R A I N  ANI) ANAI.YT1CAL TEST PROC.EDURES ( c o n t .  ) 

Sampli.ng - 1soki.nek.i.C: :samplinq as  d e s c r i b e d  i n  Met.hod 5 t.hen 
t o o k  p l a c e .  

P o s t r t e s t  L e a k  Chec!r -. Ilpon compJ et.i on 0% each  te.51: r u n ,  t.he 
s y s t e m  was Leal< checked ;it t h e  hi.ghest. vacuum recorded d!>.i:i.nq 
t ha t .  r u n .  A J  I J eak checks  were I ess t h a n  0 . 0 2  CPM anti 
c o i l s i d e r e d  acceptah1.e. 

Sample Recnvery - Because  of .t.he i rnport .ance of  T I ~ O I : , C Y  ::a~ii'c>l 1 3  

reccivr!i:y p r o c e d u r e s ,  dot .a i  1:: of !:he samp1.e rec;ovr-?ry ,;:.[II b e  
toiinci i n  t h e  Qual i t . y  Con1,ro; P r o c e d u r e s  Secl :?on n f  t.hi.s 
r e p o r t . .  

I s o k i n e t i c s  - Oncc a i  1 ::i:mpI e r e c o v e r y  was comple ted  and t-he 
amount o t  moisture C O L  l.ect.c?d had h e e n  dek.erm%ned, 
caJ cu1at.i ons  were conductet l  1 . 0  de te rmi .ne  t h e  p e r c e n t  
i , ~ ~ ) l c i . i i ~ ~ l ~ i . ~ ~ : ;  o f  t h e  test. r u n .  

O p e r a t i n q  Data  S h e e t s  - A J  I .  per t : i .nent .  ope ra t : t nq  tiat.a werr 
l.oqged t.hroughoiJt the t .es t . inq p e t i o d  b y  p l a n t  personnel. 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



O k e e l a n t a  C o r p o r a t i o n  - B o i l e r  # 4  
P a r t i c u l a t e  E m i s s i o n s  Test Repor t  

S . 0 QUAL I'PY CONTXOL :'HOCr<DUR'ES 

T h e  toiJowl:iq IC. a d e s c r i p t i o n  o t  t h e  p r o c e d u r e s  used  f o r  
mai.nt.aI.n.inq t h e  ini: .egrj . ty o f  s a m p l e s  c o l l e c t e d ,  includ1.11.q t.he 
c h a i n  n t  cust.ody and q i i a l i t y  cont.roJ a s s u r a n c e  of t i  1 t e r s  and 
;lcet.one w a s h .  

IJre-t.est. ~ r e p a r a t j  on c o n s i s t e d  of t h e  f i . l t e r s  b e i n q  
desi .r :cat .ed at. 6 8 3  10 . F  a t  a m b i e n t  p r e s s u r e  f o r  at. ! . ea s t  
twent.y tour ( 2 4 )  hoI1rs. A t  i n t e r v a l s  ot a t  l e a s t  s i x  ( t b )  
hoi.ii:s, t h e  filY.ers were r e -we ighed  unt . i  1 a c o n s t a n t .  wei.qht 
was a c h i e v e d  .I. 0 . 5  mrj chanqe  f rom t h e  p r e v i o u s  w e i g h i n q .  
T h e s e  pre-marked f i l t e r s  were t h e n  p u t  i n t o  p e t r i  d i s h e s  and 
s e a l e d .  A I )  f:ilt.ers ur:ed t iuri .ng t e s t i n g  were put. i n t o  a 
carryi.nq r:a:;e ?or t r a n s p o r t  t.o t h e  j o b  s i t e .  A l i s t  of t h e  
f i . 1  t . e r s  and t a r e  weight.:: was a v a i l a b l e  p r i o r  t o  t e s t i n g .  

Aft.er e a c h  t.est. r u n ,  t h e  f i l t e r  and  any  p a r t i c l e s  whi.ch m a y  
have  a d h e r e d  t.o t.he f i  J t e r  h o l d e r  g a s k e t  were c a r e f u l  : y  
removed f rom t h e  f i l t e r  h o l d e r  and  p l a c e d  i n t o  i t s  i d e n t i f i e d  
p e t r i  d i s h  c o n t a i n e r .  T h i s  c o n t a i n e r  was t h e n  l a b e l e d  wi.th 
t h e  r u n  numher and d a t e .  

Taking  c a r e  t o  see t.hat. p a r t i c u l a t e  on t h e  o u t s i d e  of t.he 
p rohe  or o t h e r  e x t e r i o r  s u r f a c e  d i d  n o t  qet i n t o  t h e  sampl.e,  
p a r t . i c i i J a t e  m a t t e r  f rom t h e  p r o b e  l i n e r .  n o z z l e ,  p r o b e  
l!it.t.inqs, and t iront ha l t :  of t h e  f i l t e r  h o l d e r  were a c e t o n e  
washed i n t o  a ::ample c o n t a i n e r .  T h i s  c o n t a i n e r  was t h e n  
r,ea!.ed. T h e  run  number,  d a t e ,  and  a m a r k  i n d i c a t i n q  t h e  
l e v e l  o f  t h e  aceton<? wi lsh  ~ I J  t h e  b o t t l e  was r e c o r d e d  on the 
1)O t. 1: l i? , 

Both t.he p e t . r i  d i s h  c o n t a i n i n g  t h e  f i l t e r  and  t h e  bottle 
c o n t a i n i n g  t h e  acet .one wash were  t r a n s p o r t e d  t o  Eastmount: 
E n q i . n e e r i n q ' s  1 a b o r a t o r y .  

Once a t  t h e  l a b o r a t o r y ,  e a c h  f i l t e r  was weighed and  t h e n  pul: 
Sac!< i n t o  it-s i n d i v i d u a l  c o n t a i n e r .  The c o n t a i n e r  was t.hen 
p l a c e d  i n  a d e s i . c c a t o r  f o r  a t  l e a s t  t w e n t y  f o u r  ( ' 24 )  h o u r s  
w i d  t h e n  weiohed .  A t  i n t . e r v a 1 s  of a t  l e a s t  s i x  ( 6 )  
h o u r s ,  t h e  filters were re -we ighed  u n t i l  a c o n s t a n t  w e i g h t  
was a c h i e v e d  + 0 . 5  mg change  f rom t h e  p r e v i o u s  w e i g h i n g .  

The l e v e l s  marked on t h e  b o t t l e s  c o n t a i n i n q  t h e  a c e t o n e  wash 
were checked  t-o c o n f i r m  t h a t  n o  l e a k a g e  o c c u r r e d  d u r i n q  
t r a n s p o r t .  T h e  content:; were t h e n  t r a n s f e r r e d  i n t o  a pre-  
t a r e d  b e a k e r  and e v a p o r a t e d  t o  d r y n e s s .  Once t h i s  had been  
a c c o m p l i s h e d .  t h e  b e a k e r  was p l a c e d  i n  a d e s i c c a t o r  fotc a t  
l e a s t  t w e n t y  f o u r  (7.1) h o u r s  and  t h e n  weighed .  A t .  i . n t e rva l .3  
o f  a t  Least. si:( ( 6 )  h o u r s ,  t h e  b e a k e r  was r e -we iqhed  u n t i l  a 
c:nnr:tant: weiqht. n t  t ( I .  5 rnq c h a n g e  t rom the  p r e v i o u s  weighlinq 
wa.3 a c h i e v e d .  

A I  ,! r s j  ciii ~ I : :~ . fms  were cm(l i ic t .ed :in s t r l  c t  a c c o r d a n c e  w ?  t h  411 
f:?R 6 1 )  (:io,? C;il.ci.iI.al:i.on S h e e t s  i.n : r e p n r - t . ) .  

Eastmounl Engineering Inc. 420 Main Sireel Walpole. M A  02081 (508) 668-9005 



0 k e r l a n t . a  C o r p o r a t i o n  -- L{<J:LJ PI’ :If4 
Par t.i cu1 a t e  13mi s s i o n s  Test R e p o r t  

~ 
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PLANT : OKEELANTA 
LOCATJON: UNIT 4 

ns  (FT) 7.5 

Dn (IN) .305 

FILTER# 3.787 TRAV 

PIT COEFF .84 
A 1  

IMP-1 (INTI 100 2 
3 

IMP-2 (INT) 100 4 
5 

IMP-3 (INT) 0 6 
7 

IMP-4 (INT) 500.0 8 
9 

PT 
VEL 
HEAD 

. i a  

.21 

.23 

.23 

.24 

.25 

.23 

.25 

.25 

S9 DELTA 
ROOT n 

.42 1.89 

.46 1.39 

.48 1.52 

.48 1.51 

.49 1.58 

.50 1.65 

.48 1.52 

.50 1.65 

.50 1.65 

RUN # :  COMP - 1 
DATE : 12-10-90 

DRYGAS DRYGAS STACK 
IN OUT TEMP 

76 76 140 
I1 77 140 
80 77 142 
82 77 143 
82 77 145 
83 18 144 
8 4  78 145 
84 78 145 
86 79 141 

IMP-1 (FIN) 274 10 .25 .50 1.65 87 80 142 
11 .26 .51 1.72 87 81 145 

IMP-2 (FIN) i i a  12 .25 .50 1.65 88 a0  144 
B1 .20 .45 1.32 82 ai 142 

IMP-3 (FIN) 3 2 .25 .50 1.65 84 ai 141 
3 .26 .51 1.72 86 81 140 

IMP-4 (FIN) 516.5 4 .27 .52 1.78 87 82 142 
5 .27 .52 1.78 88 82 141 

% co2 8.5 6 .26 .51 1.72 89 82 140 
7 .23 .48 1.52 89 83 143 

% 0 2  11.7 8 .26 .51 1.72 90 a3 145 
9 .26 .51 1.72 90 84 145 

% co 0 io .2a .53 1.85 90 a4 143 
11 . 2a  .53 1.85 91 a4 144 

P BAR 30.10 12 ,2a .53 1.85 91 85 145 

P STK .1 

NO. PTS 24 

TEST LNGTH 60 

END METER 780.448 
.152 

INT METER 741.835 

BEGIN TIME: 11:50 

END TIME: .L3 : 00 

AVERAGE .2S .50  1.66 85.5 80.4 142.8 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



PLANT: OKEELANTA 
LOCATION: UNIT 4 

0s (FT) 

Dn (IN) 

FILTER# 

PIT COEFF 

IMP-1 (INT) 

IMP-2 (INT) 

IMP-3 

IMP-4 

IMP-1 

e IMP-2 

IMP-3 

IMP-4 

% c02 

% 0 2  

% co 
P BAR 

P STK 

INT) 

INT) 

FIN) 

FIN) 

FIN) 

FIN I 

NO. PTS 

TEST LNGTH 

'I . 5 

.305 

3788 

. a4 
100 

100 

0 

SOO,O 

29s 

118 

3 

511.1 

8.6 

11.6 

0 

30.14 

.I 

24 

60 

END METER a2o.025 
. 2 0 2  

INT METER 780.700 

BEGIN TIME: 14:lS 

END TIME: 15 : 20 

TRAV 
PT 

A1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
I. 2 
B1 

2 
3 
4 
S 
6 
'I 
8 
9 
10 
11 
12 

n 

VEL 
HEAD 

.19 

.23 

. 2 5  

. 2'1 

.28 

.26 

. 2 6  

. 2 6  

. 27 

.26 

.26 

.25 

.18 

.22 

. 2 5  

.26 

.26 

. 2 5  

.25  

.26 

.26 

.27 
-27 
. 2 7  

SO DELTA 
ROOT H 

.44 1.27 

.48 1.54 

. 5 0  1.68 

.52 1.81 

.53 1.87 

.51 1:74 

.51 1.74 

.51 1.74 

.52 1.81 

.51 1.74 

.51 1.74 

.50 1.68 

.42 1.21 

.47 1.47 

.SO 1.68 

.51 1.74 

.51 1.74 

.50 1.68 

.50 1.68 

.s1 1.74 

.51 1.74 

. 5 2  1.81 

.S2 1.81 

.52 1.81 

RUN # :  COMP - 2 
DATE : 12-10-90 

DRYGAS DRYGAS STACK 
IN 

7 8 
78 
80 

83 
84 
84 

86 

88 
88 
84 
85 
8 '1 
8 '7 
89 
89 
YO 
90 
YO 
90 
91 
91 

no 

86 

8'1 

OUT 

'I 7 
77 
77 
7 'I 
79 
18 

'I 8 
LI 0 
81 
81 
81 
81 

8 2  
83 
83 
83 
83 
83 
84 

84 

'7 n 

8% 

a4 

a5 

TEMP 

134 
143 
143 
142 
144 
145 
:145 
145 
145 
145 
144 
143 
145 
144 
144 
145 
145 
143 
145 
147 
146 
148 
147 
14'1 

AVERAGE .25 .SO 1.69 U 6 . 0  80.Y 144.3 

Eastmounl Engineering Inc. 420 Main SIreel Walpole. MA 02081 (S08) 668-9005 



PLANT : QKEELANTA 
LOCATION: UNIT 4 

Ds (FT) 

Dn (IN) 

FILTER# 

PIT CQEFF 

IMP-1 (INT) 

IMP-2 (INT) 

IMP-3 

IMP-4 

IMP- 1 a IMP- 2 

INT) 

INT) 

FIN) 

FIN) 

IMP-3 (FIN) 

IMP-4 (FIN) 

% CQ2 

% 02 

% CQ 

P BAR 

P STK 

NO. PTS 

TEST LNGTH 

7.5 

.305 

3789 

.84 

100 

100 

0 

500.0 

268 

118 

0 

51.2.5 

8.9 

11.3 

0 

30.10 

.1 

24 

60 

END METER 860.055 
.260 

INT METER 820.920 

BEGIN TIME: 09 :30  

TRAV 
PT 

A 1  
2 
3 
4 
5 
6 
.I 
8 
9 

10 
11 
12 
B1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

VEL 
HEAD 

.21 

.23 

.24 

.25 

.27 

.25 

.25 

.25 

.26 

.25 

.25 

.24 

.21 

.23 

.24 

.25 

.27 

.25 

.25 

.25 

.26 

.25 

.25 

.24 

So DELTA 
ROOT n 
.46 1.41 
.48 1.54 
.49 1.61 
.50 1.68 
.52 1.81 
.50 1.68 
.50 l.74 
.50  1.68 
.51 1.74 
.50 1.68 
.50 1.68 
.49 1.61 
.46 1.41 
.48 1.54 
.49 1.61 
.50 1.68 
.52 1.81 
.50 1.68 
.50 1.68 
.50 1.68 
.51 1.74 
.50 1.68 
.50 1.68 
.49 1.61 

RUN # :  CQMP - 3 
DATE : 12-11-90 

DRYGAS DRYGAS STACK 
IN 

69 
72 
7 4 
11 
79 
80 
82 
83 
83 
85 
88 
86 
82 
84 
86 
86 
86 
87 
81 
87 
87 
87 
87 
88 

QU T 

66 
67 
68 
69 
70 
71 
73 
74 
75 
76 
77 
77 
78 
79 
80 
80 
80 
8 I. 
81 
81 
81 
81 
81 
82 

TEMP 

141 
143 
143 
143 
141 
141 
141 
145 
140 
142 
141 
143 
142 
143 
143 
140 
140 
142 
142 
141 
141 
143 
142 
142 

AVERAGE .25 .50 1.65 83.0 76.2 141.9 

Easrmounr Engineering Inc. 420 Main Sireel Walpole. MA 02081 (508) 668-9005 
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a 
ISOKINETIC CALCULATION SHEET - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

PLANT : OKEELANTA 
LOCATION: UNIT 4 

RUN # :  COMP - 1 
DRTE : 12-10-90 

TS ( ~ F ) =  142.8 % co2= 8.5 VM (CF) = 38.461 

TS (-R)= 602.8 % 02= 11.7 DELTA H (ABS)= 30.22 

30.11 

TM ('R)= 543.0 % N2= '19.8 SORT DELTA P = .496423 

VI(TOT)= 211.5 CP- .84 AREA NOZZLE = .00050'7 

- TM ('F)= 8 3 . 0  VS co= 0 PS (ABS) - 

-. . .. .. . .. . .  ~. 
Y - - 1.001 

(VM)(Y)(DELTA H ABS) 
37.80 DSCF 17.64 _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - VM STD = - 

(TM) 
- VW STD = .0470'1 (VI TOT) - 

VW STD - - - - - - - - - -___----  - BWO - 
VW STD t VM STD 

MOISTURE FROM STEAM TABLES = BWO - 
VI TOT = ADJUSTED TO SATURATION VOLUME= 

- 

- I-BWO - 

Md (DRY) = 

Ms (WET) = 

i - BWO 

.44 ( %  C02) 
t.32 ( %  02) 
t.28 ( %  CO) 
t.28 ( %  N2) - _ _ _ _ _ - _ _ _ - _  

MD (I-BWO) 
t 18 (BWO) 
- - - - -_ -___  

SORT (TS / PS / MS) 

85.4Y (CP) ( G )  ( SORT DELTA P) 

0.002669 (VI TOT) 

(DELTA H ABS)(VM)(Y) /(TM) 

( H )  + ( J )  

(TS) (K) (1.667) -___-- -___-- - - - - - - - -  

9.96 

. 2 0 8  

.210 

N/A 

. 7 Y 2  

9.83 

CF 

ML 

BS/LB 
MOLE 

27.36 LBS/LB 
MOLE 

- - 

. 8 6  - - 
30.5 FPS - - 
.56 

2.14 

2.71 

- - 

- - 
- - 

97.3 - - 
(TIME) (VS) (PS) (AN) 

Easrmounr Engineering Inc. 420 Main Street Walpole, M A  02081 (508) 668-9005 



ISOKINETIC CALCULATION SHEET 

PLANT : OKEELANTA RUN It: COMP - 2 
LOCATION: UNIT 4 DATE : 12-10-90 

TS (‘F)= 1.44.3 k CO2= 8.6 VM (CF) = 39.123 

TS (*R)= 604.3 % 02= 11.6 DELTA H (ABS)= 30.26 

30.15 

TM (‘R)= 543.5 % N2= 79.8 SORT DELTA P . S O 1 0 4 7  

VI(TOT)= 2 2 ’ 1 . 1  CP= .84 AREA NOZZLE . O O O 5 0 7  

1.001 

- TM (‘F)= 83.5 ?b co= 0 PS (ABS) - 

.. . .  - Y - 
(VM)(Y)(DELTA H ABS) 

38.47 DSCF 17.64 _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _  = VM STD = 
(TM) 

VW STD = .04707 (VI TOT) _ 10 269 CF _ 

BWO - MOISTURE FROM STEAM TABLES = .218 - 

VI TOT = ADJUSTED TO SATURATION VOLUME- N/A ML 

1-BWO - 1 - BWO _ . 783 - - 

Md (DRY) = .44 ( %  C02) 
+.32 ( %  02) 
t.28 ( %  CO) 
t.28 ( %  N2) 
______- - - - - -  

Ms (WET) = 

29.84 LBS/LB 
MOLE 

_ - 

27.27 LBS/LB - _ 
MOLE 

99.2 - _ _ _ - - _ - - _ _ _ _ - - - _ _ _ _ _ _  - k IS0 _ 
(TIME) (VS) (PSI (AN) 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



ISOKINETIC CALCULATION SHEET 

PLANT : 0 KEEL ANT A / RUN # :  COMP - 3 
DATE : 12-11-90 LOCATION: UNIT 4 

= 38.875 
/ 

% co2= 8.9 

VM STD = 

UW STD = 

- BWO - 

- BWO - 

VI TOT = 

1-BWO - 

Md (DRY) = 

- 

Ms (WET) = 

142.7 

601. Y 

79.6 

539.6 

198.5 

1 ' I 

v, 0 2 -  11.3 / DELTA H (ABS)= 30.22 

30.11 % co= 0 PS (ABS) - 

% N2= 79.8 SORT DELTA P = .495596 

CP= .84 AREA NOZZLE = . 000507  

- 

. . ... . .. ... ~ 

Y - - 1.001 

38.45 DSCF 
(VM)(Y)(DELTA H ABS) 

64 . . . . . . . . . . . . . . . . . . . .  - - 
(TM) 

- .04707 (VI TOT) - 

VW STD - - - - - - - - - -_______ 
VW STD t VM STD 

MOISTURE FROM STEAM TABLES = 

ADJUSTED TO SATURATION VOLUME= 

1 - RWO 

. 4 4  ( %  C02) 
t.32 ( 'k 0 2 )  
t.28 ('k CO) 
t.28 ( %  N2) - - - - - - - -_-__ 

MD (1-BWO) 
t 18 (BWO) - - - - - - - -__  

SORT (TS / PS / MS) 

85.49(CP)(G)(SQRT DELTA P) 

0.002669 (VI TOT) 

(DELTA H ABS)(VM)(Y) /(TM) 

( H )  t ( J )  

(TS) (K) (1.667) . . . . . . . . . . . . . . . . . . . .  

9.34 CF 

.196 

.185 

188.3 ML 

.815 

29.88 LBS/LB 
MOLE 

27.85 LBS/LB 
MOLE 

.85 

3 0 , 2  FPS 

.so 

2.18 

2.68 

97.4 
(TIME) (VS) ( P S )  (AN) 

Enstmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



0 : ~ e e i o n t . a  Corporation - R o l l e r  # 4  
P a r t  i cu I at e K m i s s  i on3 Test. Repo r 1: 

a 
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0 PLANT : OKEELANTA 
LOCATION: U N I T  4 

AVERAGE 0 

STEAM 
PRESSURE 

350 
340 
3 90 
370 
360 
3 ' I  0 

363.3 P S I G  

STEAM 
TEMPERATURE 

690 
690 
700 
690 
690 
690 

691.7 

RUN # :  COMP - 1 
DATE : 12-10-90 

FEED WATER 
TEMPERATURE 

260 

260.0 

P ABS = 378.0 P S I A  

ENTHALPY (4 700 ' F  AND 380 P S I A  = 1363.0 

ENTHA1,P'Y (d 600 'F AND 380 P S I A  = 1308.4 

ENTHALPY Ld 691.7 'F AND 380 P S I A  = 1358.5 

ENTHALPY OF. FEED WATER = 

AVERAGE ENTHALPY = 

228.65 

1129.8 BTU/LD OF STEAM 

Easimount Engineering Inc. 420 Main Streei Walpole. M A  02081 (508) 668-9005 



0 PLANT : OKEELANTA 
LOCATION: U N I T  4 

AVERAGE 0 

STEAM 
PRESSURE 

3 60 
355 
3'tO 
350 
340 
350 

354.2 P S I G  

STEAM 
TEMPERATURE 

690 
6 Y O  
690 
6Y0 
690 
690 

690.0 

RUN # :  COMP - 2 
DATE : 12-10-90 

FEED WATER 
TEMPERATURE 

2 60 

260.0 

P A B S  = 368.9 P S I A  

ENTHALPY @ 700 ' F  AND 370 P S I A  = 1363.6 

ENTHALPY @ 600 ' F  AND 3'10 P S I A  = 1309.1 

ENTHALPY @ 690.0 'F AND 3 7 0  P S I A  = 13523.2 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY 

228.65 

1129.5 B T U f L B  OF S'PI<AM 

- 

Eastmount Engineering Inc. 420 Main Street Walpole, M A  02081 (508) 668-9005 

~~ ~ 



ENTHALPY CALCULATION SHEET . . . . . . . . . . . . . . . . . . . . . . . . . .  

PLANT : OKEELANTA 
LOCATION: U N I T  4 

AVERAGE 0 

STEAM 
PRESSURE 

3 7 0  
380 
3 60 
365 
350 

3 6 5 . 0  PSIG 

STEAM 
TEMPERATURE 

700 
700 
700 
700 
7 0 0  

700.0 

RUN # :  COMP - 3 
DATE : 1 2 - 1 1 - 9 0  

FEED WATER 
TEMPERATURE 

2 60 

260.0 

P ABS = 3 7 9 . 7  P S I A  

ENTHALPY (a 800 ' F  AND 380 P S I A  = 1 4 1 6 . 4  

ENTHALPY (3 '100 ' F  AND 380 P S I A  = 1 3 6 3 . 0  

ENTHALPY (d 700.0 'F AND 380 P S I A  = 1 3 6 3 . 0  

ENTHALPY OF FEED WATER = 

AVIXAGE ENTHALPY = 

2 2 8 . 6 5  

1 1 3 4 . 4  BTU/LB OF STEAM 

Easrmounr Engineering Inc. 420 Main Sweet Walpole. M A  02081 (508) 668-9005 



O l c e e l  anta C o r p o r a t i o n  - B o i l  er # 4  
P a r t i c u l a t e  E m i s s i o n s  T e s t .  Report 

AP1’ENI)IX IV 

HEAT INPUT CALCULATION S H E E T S  
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PLANT : OKEELANTA 
LOCATI0N:UNIT 4 

STEAM INTEGRATOR READINGS TIME 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  

RUN # :  COMP - 1 
DATE : 12-10-90 

END 5 3 2 9'/ Y 13: 0 

BEGIN 532899 11: 50 

NET 30 X 1350 / 70 MINS = 
- - -_--  _ _ _ - _ _  

1350 

32571 

925'11 LBS/HR STEAM / 55% EFF . _ 168312 EQUIV. _ 

168312 LBS/HR STEAM X 1130 BTU/LB = 190.2 BTU(eti)/HR 

END 

BEGIN 

NET 

0 13: 0 

0 11: SO 

0 GALLONS 70 MINS = 0 GPH 
- _ _  _ _ _ _ _ _  

0 GPH X 150.000 B'I'U/GAL (EST) = 0 BTU ( eb ) /HR 

- BAGASSE 190.2 - 0 x .3 - 

OIL 

TOTAL 

57  .O LBS/IlR 

. O  LBS/HR 

5'7.0 LBS/HR 

Easrmounr Engineering Inc. 420 Main Srreer Walpole, M A  02081 (508) 668-9005 



HEAT INPUT CALCULATION SHEET _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - -  

a PLANT: OKEELANTA 
LOCATI0N:UNIT 4 

END 

BEGIN 

NET 

R U N  # :  COMP - 2 
DATE : I . % - L O - W  

IN'J'EGRATOR FACTOR _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _  

533141 15: 20 

533056 14: 10 - _ _ _ _ _  _ _ _ _ _ _  
8 5  X 1350 1 70 MINS = 

- 98357 LBSIHR STEAM 1 55% EFF . - 

178831 LBS/HR STEAM X 1130 BTU/LB = a 

END 

BEGIN 

NET 

0 GPH X 150,000 BTU/GAL (EST) = 

0 X . 3  BAGASSE 202.0 - 

OIL 0 X .I 

1350 

98357 

178831 EOUIV. 

202.0 BTU ( e 6 ) 1 HH 

MINS = 0 GPH 

0 BTU( e6) IHR 

60.6 LBS/HR 

.O LBS/HR 

60.6 LBSIHR 

Easrrnounl Engineering Inc. 420 Main Sfreet 0 Walpole. MA 02081 (508) 668-9005 



HEAT INPUT CALCULATION SHEET - - - - - - - - -________________- - - - - -  

PLANT: OKEELANTA 
LOCATI0N:UNIT 4 

END 

BEGIN 

NET 

RUN # :  COMP - 3 
DATE : 12-11-90 

INTEGRATOR FACTOR _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

534214 10: 35 

534133 9: 30 
_ - _ _ _ _  - - _ _ _ _  

81 X 1350 / 65 MINS = 

1350 

100938 

100938 LBS/HR STEAM / 55% EFF . _ 183524 EOUIV, - 

183524 LES/HR STEAM X 1134 BTUILB = 208.2 BTU(e6)/HR e 

END 

BEGIN 

NET 

0 10: 35 

0 9: 30 
- _ _  _ _ _ _ _ _  
0 GALLONS 65 MINS = 0 GPH 

0 GPH X 150,000 BTU/GAL (EST) = 0 BTU( e6) /HR 

BAGASSE 208.2 - 

OIL 

TOTAL 

62.5 LBS/HR 

. O  LBS/HR 

62.5 LBS/HR 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



0keelant.a Corporation - Boiler lt4 
Particulate Emissions T e s t .  Report 

AP'PENIIIX V 

EMISSION CALCULATION SHEETS 

/ 
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EMISSION CALCULATION SHEET _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - -  

'@ PLANT : OKEELANTA 
LOCATI0N:UNIT 4 

NO. : 

FINAL: 

TARE : 

NET : 

WEIGHT = 
RESIDUE = 

Mn - - 

FILTER BEAKER _ _ _ _ - _  _ _ _ _ _ _  

3 'I 8 'I EE 204 

. 'I 'I 2 2 -1'1.8981 

. b 3 7 1  7 ' / . 8602  

.1351 . 0 3 7 9  
_ _ _ _ _  - - - - _ _ _ 

1 7 3 . 0 0  
_ 1 . 7 0  

171.30 Mg 

QS = 3 6 0 0 (  1-BWO) (VS)(AS) ( 1 7 . 6 4  

cs = ( 2 . 2 0 5  X 1 0 - 6 )  (Mn) / (VM 

CS' = 0.0154 (Mn) I (VM STD) 

RUN # :  COMP - 1 
DATE : 12 -10 - Y O  

3 I ' I  7 1 2  

. 6 4 4 3  7 3 . 2 2 9 5  

. 6 4 4 2  7 3 . 2 2 8 5  

.0001 .0010/200ML 
_ _ _ _ _  _ _ _ _ _ - -  

_. __ 
VOLUME OF RINSE 340 

AS = 4 4 . 2  SO FT 

PMR = ( O S )  (CS) 

LOAD= MILLIONS OF BTU / HOUR INPUT 

cs = LBS / MILLION BTU 

(PS)/(TS) = 3382264  DSCFH 

= 9 .992e-6  LBS/SCF STD ) 

.07 GRAINS _ _ 
/ SCF 

ALLOWABLE 

3 3 . 8 0  LBS/HR _ - 

1 9 0 . 2  BTU e 6  - _ 
/ HR 

.178 LBS/ - - 
BTu e6 

5 7 . 0 5  LBS/HR 

.30 LBSI 

_ _ 
- - 

8Tu e6 

Eastmount Engineering Inc. 420 Main Streel Walpole. M A  02081 (508) 668-9005 



PLANT: 0KEEI;ANTA a 
LOCATION: UNI'I' 4 

EMISSION CALCULATION SHEET _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ - _  

RUN # :  COMP - 2 
DATE : 1 2 - 1 0 - 9 0  

BLANKS 
FILTER ACETONE _ _ _ _ _ _  _ - _ _ - - - 

NO. : 3788 EE 209 3777 12 

FINAL: 

TARE : 

NET : 

.I133 '16.3182 

. 6 3 2 8  76.3008 

.1405 .0174 
_ _ _ _ _  _ _ _ - _ _ - 

,6443 73.2295 

.6442 73.2285 

.0001 .0010/200ML 
_ _ _ _ _  _ _ _ _ _ _ _  

. . .  . .  . . . . . . . . 
VOLUME OF RINSE 200 

WEIGHT = 157.90 
RESIDUE = - 1.00 

Mn _ 156.90 Mg AS = 44.2 S o  FT _ 

os = 3600(1-BWO)(VS)(AS)(l7.64)(PS)/(TS) = 3378'343 DSCFH 

cs = ( 2 . 2 0 5  X 10-6) (Mn) / (VM STD) = U.993e-6 LBS/SCF 

CS' = 0.0154 (Mn) / (VM STD) 

PMR = (OS) (CS) 

LOADZ MILLIONS OF BTU / HOUR INPUT 

cs = LBS / MILLION BTu 

ALLOWABLE 

.06 GRAINS _ - 
/ SCF 

- 30.39 LBS/HR _ 

_ - 202.0 BTU e6 
/ HR 

- _ .150 LBS/ 
BTu e6 

60.60 LBS/HR - - 
_ .30 LBS/ - 

BTu e6 

Easrmounr Engineering Inc. 0 420 Main Slreel Walpole, MA 02081 (508) 668-9005 



EMISSION CALCULATION SHEET 

PLANT : OKEELANTA e 
L0CATION:UNIT 4 

NO. : 3789 EE217 

FINAL: . 7'181 '71.6890 

TAKE : .6330 71.6819 

NET : .1451 .0071 
- - - - - - - _- - - -  

RUN # :  COMP - 3 
DATE : 1 2 - 1 l - Y O  

3777 12 

.6443 73.2295 

.6442 73.2285 

.OOOl .0010/200ML 
- - - - - - - - - - - - 

... 
VOLUME OF RINSE 200 

WEIGHT = 152.20 
RESIDUE = - 1.00 

Mn - 151.20 Mq AS = 44.2 So FT - 

o s  = 3600(.l-BWO)(VS)(AS)(l7.64)(PS)/(TS) 3446495 DSCFH 

cs = (2.205 X 10-6) (Mn) / (VM STD) = 8.672e-6 LBS/SCF 

CS' = 0.0154 (Mn) / (VM STD) 

PMR = (QS) (CS) 

LOAD= MILLIONS OF BTU / HOUR INPUT 

cs = LBS / MILLION ETu 

ALLOWABLE 

.06 GRAINS - - 
f SCF 

29.89 LBS/HR - - 

208.2 BTU e6 - - 

BTu e6 

62.45 LBS/HR 

.30 LBS/ 

- - 
- - 

BTu e6 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



Okeelanta Corporation - Boller # 4  
ParticuLate Emissions Test Report 
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O k e e l a n t a  C o r p o r a t i o n  - B o i l e r  #4 
P a r t i c u l a t e  Emiss ions  'Pest Repor t  

AI 

C S '  0 

IUn ( 1 : N )  

DRY G A S  IN 

DRY G A S  OUT 

:1 (:{eat. Input. ) 

ENII  METER 

F t a c t n r  

NOMENCLATURE smm 
PARTLCU1,ATE FMlSSlON TEST 

Acet.one r e s i d u e  - r e s u l t  ot B J  anlc e v a p o r a t . i o n .  

Area of t h e  n o z z l e  i n  s q u a r e  f e e t .  

Area o t  t h e  st.aclc i n  s q u a r e  feet . .  

Br: I. ow d e t e c t a b l e  I i m i t s  

The amount of mois t .u re  i n  t h e  f l u e  g a s .  

Percent .  of c a r b o n  monoxide i n  t h e  f.luc7 gas.  

P e r c e n t  ot c a r b o n  d i o x i d e  i n  t h e  i J u e  g a s .  

P i . t o t .  t u h e  c o e f f i c i e n t . .  

T h e  c o n c e n t . r a t i o n  i n  t h e  s t a c k  i n  poiincis per  
:s tandard c u h i c  foo t . .  

 he COJ3cent.ration i n  t h e  s t a c k  i.n qrain::  per 
s t . anda rd  c u b i c  foo t . .  

The meter o r i f i c e  d i f t e r e n t i a l .  

T h e  m e t e r  o r i f i c e  d i f f e r e n t i a l . ,  a b s o I u t . e  
c o n d i t i  o n s  i n  i .nches of m e r c u r y .  

D i s m e t e i :  of t h e  n o z z l e  i n  i n c h e s .  

Temperat .ure  of t h e  d r y  g a s  meter i n )  e t  tlc+rlree.2 
F n r e n h e i q h t  . 
TeNlperat.Ure of t h e  d r y  g a s  meter 0ut.J e t  di?qrees  
F a r e n h e i q h t .  

Diameter  of t h e  s t a c k  i n  f e e t .  

The e m i s s i o n  r a t e  i n  pounds p e r  m i l  I i o n  B t u  
d e r i v e d  by u s i n q  F - F a c t o r .  

Thr :  e m i s s i o n  r a t e  i n  pounds p e r  m i l l i o n  8ti.t 
d e r i v e d  ,by u s e  of c n l c u l a t . e d  h e a t  :inpiit.. 

The d r y  gar, met.er r e a d i n q  at. t h e  end o t  t h e  
test..  

'The t h e o r e t i c a l  amnunt of a i r  i.n d r y  s t a n d a r d  
cuhi .c  feet:. (DSCF) needed  t o  combi.~:;t. a m i l l i o n  

/ R t u ' . ~  wor th  n f  f u e J .  

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



O k e e l a n t a  C o r p o r a t i o n  - Roi i.cr # 4  
P a r t i c u l a t e  E m i s s i o n s  T e s t  Repor t  

NOMENCJATURE nont d )  

P i  1 

INT 

Md 

M N  

M N '  

e r  Cat.ch 

METER 

DRY ) 

M s  ( W E T )  

!ti N %  

NO PTS 

'b 0% e 
P BAR 

P STK 

PMR 

PS (ABS) 

os 

SO ROOT 

TM ( ' V )  

T h e '  amount. of p a r t i c t i l a t e  captured o n  I:.he 
t i  J t e r  r tur inq t e s t . i n q .  

The dry qns meter r e a d i n q  a t  t h e  h w ; i i i k i . n q  of 
t ;I e .t. e 9 t. . 
The d r y  mnl , ecu l , :~ r  weiqhl :  of l h e  t I . ue  qas  i.n 
poiiiids per uoiintt mol e .  

T h e  amount of p;irt.icuLate c o l l e c t e d  b y  washi.nq 

g I.as:jwai:e, renoirtec! i . i i  mi. I. 1,igram:;. 

'The m i  I l.icirarris c i f  p a r t i  c11.1 a t e  col J ec1:ed mi.nus 
t . h e  I i l a n k .  

Wet. o r  actr inJ. moJec:illar w e i g h t  of t-he f l u e  g a s  
i n  pound:; p e r  pound mo1.e. 

T h e  petrccnt. of nX.tro(ien i n  t h e  t J i i c ?  g a s  

N u m b e r r  of  t r a v e r s e  p o i n k s  . 
P e r c e n t  o f  oxygen i n  t h e  f l u e  gn.5.  

B a r o m e t r i c  p r e s s u r e  a t  test. l . o c a t i o n .  

S t a t . i c  p r e s s l i r e  of t h e  s t a c k  i n  i n c h e s  of wat.(-:r. 

T h e  e m i s s i o n  rate i n  pounds p e r  h o u r .  

t h e  n o z x J c ,  prclhf?, and  f :KCJrJt :  n a J t  of I:he 

Abs0Jut.e pres.siire c:onttiti.onr. i n  t.hc :.:i:.',c1< i.n 
i n c h e s  of m e r c u r y .  

The iroJumet.ric tlow r a t e  01: t.he f ! i i c  qa!< i n  tlrv 
s t a n d a r d  C l l b l C  tCjc?t P e r  h01.11~. 

The s q u a r e  r o n t  of e a c h  ve l  c m  t.y h e a d  
m e  a r, ii  I: enieik t . 
'The a v e r a g e  of t h e  s q u a r e  i:oot.s of t.he rneasiired 
p r e s s u r e  d r o p s .  

T h e  t.c?mprrat.iirP of t.he !;t.ac!< in ctc!qrc<?:.: l:'i;x~erJ- 
hei~rh.t:. . 
The  t emnera t .u re  o f  t h e  stack i n  ctegrpe:: I < a n k i n e  

T e m p e r a t u r e  a round t he  l:ilt .er bo::, c!r?qrees 
F a r e n h e i  ght..  

Easrmounr Engineering Inc. 420 Main Streel Walpole. M A  02081 (508) 668-9005 



VM S'J'D 

v :; 

vw STT) 

Y 

O k e e l a n t a  C o r p o r a t i o n  - B o i l e r  # 4  
P a r t i c u l a t e  Emiss ions  T e s t  Repor t  

NOMENCIJATURE ( c o n t  ' d )  

A v e r n q e  t e m p e r a t u r e  of t h e  d r y  qas m.?i:.ei; i.n 
rieqrcer; Rank ine .  

l ' h e  pre3:i.sure d r o p  measured a c r o s s  l:.he 1) ;. t.o:.. 
t ube?:. 

'Tile amount: o f  w a t e r  c o l  iect.ed i n  t h e  imP:inqers 
in m i l l . i l i t e r s .  

l'he vol time sarnpl ed t h r o u g h  t h e  d r y  q a s  meter  
1 . 1 )  c u b i c  f e e t .  

Volume sampled t h r o u g h  the d r y  g a s  met:er c o r -  
r e c t . 4  t o  s t a n d a r d  c o n d i t i o n s .  

V c J o c i t . v  of t h e  s t a c k  gas i.n fee t  p e r  s e c o n d .  

The amount of m o i s t u r e  c o l l e c t e d ,  c o n v e r t e d  t o  
s t a n d a r d  c u b i c  f e e t .  

Meter box c a l i b r a t i o n  f a c t o r .  

Sampl i n q  t i m e  i n  m i n u t e s .  

Easrmounl Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



O l t e e l a n t a  C o r p o r a t i o n  - B o i l e r  ll4 
Pa r t i. c 11 I. a t  e 1 . h i  s s i o n s  'Pes t. Hepo r t 

A P P E N D I X  V I  I 

F I K L D  UATA SHKETS - I J N I T  O P E R A T I N G  C O N D I T I O N S  

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 
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O l r e e l a n t a  Corpora t - ion  - 1301 l e r  # 4  
Par t  i. c u  1 a t e  E m i s s i o n s  Test Repor t  

a 

A P P E N D I X  V I  I I 

!?T.Zr,l) DATA SHEETS - STACK TZSTLNC 

a 

Easrmount Engineering Inc. 0 420 Main Street Walpole. M A  02081 (508) 668-9005 



-- FIELD DATA S H E E T  

GENERAL INFORMATION 

Plant: 

Location: 

0s ( f t ) :  

Dn (in): 

F i l t e r  # :  

cp: 

P b a r :  

P stack: 

IMP-I (INT)  

INT) 

INT) 

INT) 

\ 

IMP-2 

'a IMP-3 
IMP-4 

.IC G O 2  

n 0 2  

w co 

T E S T  I 

End 

Int 

Beg 

End 

IMP 

Run Y :  

Date: 

N o .  Points: 

Test Length: 

Meter Reading: 

Me t e r Re a d  1 ng : 

n Time: 

Time: 

1 (FINAL) 

IMP-2 (FINAL) 

IMP-3 (FINAL) 

IMP-4 (FINAL) 

T E S T  2 

M I 

T E S T  3 

Project Director 

Meter E o n  Operator: L/Ei&'fl/ 
Probe Operator: h. /v, /LJ 

Orsat Analyst: 

Field Laboratory: 

Chain o f  Custody: 

Plant Coordinator: 

Agency Rep: 

Comment s : 

'e 
Eastmount Enginamring. I n c .  420 H a i n  Strmet. Walpol., H A  0 2 0 8 1  



. .  
Eosfrnoirnr Engineering Inr. 420 Aloin Sireei IValpole, A4A 02081 (S08) 668-9OOJ 



e 

I I 1'1- I .-- I I I-. I .  
I 1 I I I I I I I 
I I I 1-1 - 1. _---I I 1- 
I I I I I I I I I 
1- 

Commenls: 

. .  O/yd AT I ,  I N E l l E S  HC 
8TOP TlMC : 
INITIAL L E A K  CHECK - 
FINAL L E A K  CHECK & hT ~ l t 4 C l l l : S  kIC 

c -  Ct/-.n 

. 
~ m m o i i n r  Engineering Inc. 420 Main Sircer IValpole. M A  02081 (.T08)668-90OJ 



e 
-- FIELD DATA S H E E T  

GENERAL lNFOR~lATION 

Plant: 

Location: 

Ds ( f t ) :  

Dn (in): 

Filter I :  

c p  : 

P bar: 

P stack: 

IMP-I (INT) 

IMP-2 (INT) 

0 IMP-3 (INT) 
IMP-4 (INT) 

w co2 

T E S T  I 

R u n  Y :  

Date: 

No. Points: 

Test Length: 

End Meter Reading: 

Int Meter Readlnp: 

Begin Tlme: 

End Time: 

IMP-1 (FINAL) 

IMP-7, (FINAL) 

IMP-3 (FINAL) 

IMP-4 (FtNAL) 

T E S T  2 

n 0 2  // .A 
w co 0 

Project Director: Sb'J Tyhl Fleld Laboratory: 
Meter B o x  Operator: --, ChaIn o f  Custody: 

Probe Operator: 6, /2/2 /4d Plant Coordinator: 

Oreat Analyst: Agency R e p :  

Comment s : .e 

T E S T  3 

Eastmount Englnaarlng, Inc. 420 M a i n  Btrmst. Walpolm, MA D Z O B l  



P l g a  

P l a n  

L O C l  

I .  I I 1-1- I .-- I I I-. 
I I I I I I I I I 

I I I 1-1- I--I I .' 

Commsnlr: DELTA P * I DELTh H 
BOX N & ; y '  I & , DELTA II B &= 
START TIHE : /7.'/5 
S T O P  TIHE : 

F I N A L  LEAK CHECK - hT - l t4CHl:S HC 

. .  
.INITIAL L E A K  CHECK ,O AT /s INCllES HC 

. I  

Easrmoiinr Engineering Inc. 420 Main Sirccf 0 IValpole, M A  02081 (SOS) 668-9005 



Commant 
I I I-I-I--I I 

S :  DELTA P * I DELTA H 
BOX rn - 8 :  I Y ' -  _I I?bC'/ , DELTA II I? *:I.* 
S T A R T  TIHE : - 
STOP T IHE : / J : d G  . .  
'INITIAL LEAK CHECK - AT - I N C l l E S  HG 
FINAL LEAK CHECK __ AT - 1 N C l l l : S  IIC 

. I  

Easlmoirni Engineering Inc. 420 Main Sircef It'olpole. M A  02081 (.508J 668-9005 



Plant: 

Locat ion: 

Ds ( f t ) :  

Dn ( i n )  : 

F i l t e r  Y :  

c p  : 

P b a r :  

P stack: 

IMP-1 (INT) 

IMP-2 (IIJT) 

'0 IMP-3 (INT)  
IMP-4 (INT)  

K co2 

n 0 2  

FIELD DATA SHEET 

GENERAL INFORMATION 

\ 

T E S T  1 

8.9 
I/, 3 

w co n 
Project Director: -& /."/*&, 
Meter B o x  Operator: 

Probe Operator: K, Abhd 
Orsat Analyst: 

Comment s : 

'0 

Run 0 :  

Date: 

N o .  Points: 

Test Length: 

End Meter Reading: 

Int Meter Reading: 

Begin Tlme: 

End Tlme: 

IMP-1 (FINAL) 

IMP-2 ( F I N A L )  

IMP-3 (FINAL) 

IMP-4 (FINAL) 

, 

2& 

0 

T E S T  2 T E S T  3 

Fleid Laboratory: 

Chaln of Custody: 

Plant Coordinator: 

Agency Rep: 8. Tc&& 

Eamtmount Englnsorlng, Inc. 420 Hain Btrmst. Walpolm, HA 02081 

~~ ~ ~ ~~ ~ ~~ 



TRAVERSE DATA SHEET 

Page l o f a  Sampling time per point: ;IF>-m:.j a , I  

Plant: c kc_.? L A  io Run # :  

Locat ion : \:*,l, ' t ' F f L /  Date: 

Delta 
P 

Delta 
H 

& I  
Hot 
Box 

CA 3 
ImPg 
Temp 

Vat 

~ 
~~ ~~ ~ ~ 

Eastmount Engineering Inc. 420 Main SIreef Walpole. MA 02081 (S08) 668-9005 



a 

I -  I I I.'-I.-- I I I-. 
I I I I I I I I 
I I I 1-I-I I I :- 

I 1- 

I 1 I I I I I 
I I I I-I-I--I .' 

I 

. .  C o m m a n t r :  DELTA P 1 - - D E L T A  H 
BOX Y - ; y ' =  - , DELTA H @ *:.I- 

START TIHE : - , 
STOP TIME : 
' I N I T I A L  L E A K  CHECK - AT 
FINAL LEAK CHECK - hT - 1NClI l :S HC 

. .  

INCHES HC 



Okeelanta Corporation - Bniler # 4  
Particulate Emissions Test Report 

A1’1’F:NI~IX IX 

EOIJ T TMEN’I’ C A L  I13RAT [ON SIIEEl’:’, 

- 
Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 



PlIN 8 VOLUME VOLUME 
WET 

I 5 

5 

10 

4 10 

10 <; 

I ,  10 

DRY 

5.037 

5.043 

10.190 

10.273 

10.330 

l O . J O 0  

D E L T A  D E L T A  H P R E S  B A R  T I M E  
14 /13 . C  ( A B S )  ( M l N q )  

.SO .0368 30.08 1-3.80 

'7 , r,c, 

1 . 5 G  .1103 30.15 1". ?ti 

2 .oo .1471 30.19 1 ?.il> 

3 .OO .2206 30.26 1 I .6'> 

4 .oo .21)41 30.33 Q .k4 

1-00 .0735 30.11 

<.'llN If TEMP UET TEMP DRY TEMP DRY TGMP L W Y  Y rlw TA 
( ' F )  I N L E T  OUT ( nvc ) I 1  6a 

I 69.3 82.3 77.3 79 .8 1.011 ? . O Q  

69.7 83.7 78.3 81 .o 1.010 1' .oo 

.{ /v.u U b . 1  au.> 83.5 1 .a63 1 . w  
4 70 .O 89.3 82.7 86 -0 .9979 1 . ''t 7 

*. 69.3 71.7 03.7 8 7 . 6  .9910 2 .?1 

(35.3 YO .o .9900 1 , 'a'> I. 69 .O 94.7 

AVLltkCr.  1.001 . Is 3 
.. . . ,. 

I ' lkX '4 utvlkTIot4 1.10 
AI I nWAR1.F: % clW 2 m99 

F4)RMULAS : 

Y- DELTA H O= 

( v  W )  (P D >  ( I  dS 15.6317 (DELTA H )  ( T  w )  ( T I P I C )  2 
1 . .____..___-_--------- _ _  ----c-_-- _--- 

SCOTT LAWTON i j - r c & -  PO 



a 

BOX # :  4 
PRES BAR: 30.02 

DATE: 2-11-91 
VACUUM: lOIN HG 

RUN # VOLUME VOLUME DELTA DELTA H PRES BAR TIME 
WET DRY H /13.6 (ABS) (MINS) 

1 10.00 10.089 1.95 .143 30.16 13.39 

2 10.00 10.353 1.95 .143 30.16 13.73 

3 10.00 10.333 1.95 .143 30.16 13.73 

RUN # TEMP WET TEMP DRY TEMP DRY TEMP DRY Y DELTA 
( 'F) INLET OUT ( AVG ) !-I@ 

1 65.0 85.7 80.0 82.8 1.020 1.87 

2 65.0 87.7 81.7 84.7 .9973 1.96 

3 65.0 88.7 82.3 85.5 1.001 1.96 

AVERAGE 1.006 1.93 
----- ----- 

PRE CAL Y = 1.0010 % DIFFERENCE = .so % 

5.00 % - ALLOWABLE - 

FORMULAS : 

Y= DELTA H @= 

CALIBRATION BY: 

~~ ~ 

S .  MacKAY 
.- .. . . .. . . .. 



NOZZLE CALIBRATION SiE3T 

FOINT# NOZZLE#- *'Y-'IVOZZLE #& I -  2 NOZZLE#- NOZZLE #- 

a 

1 3 

2 &S 

3 .305 

AVG . ,305 

,256 - 

CALIBRATE6 BY: ,/ mm: 

Easrrnounr Engineering Inc. 420 Main Street Walpole. MA 02081 (508) 668-9005 



THERMOCOUPLE CALIBRATION SHEET _______--____________---------  

SET I): 8 ' - 1  

REFERENCE MERCURYICLASS 

DATE: 10-25-85 

STANDARD ('F) THERMOCOUPLE ('9) ABSOLUTE OF 
!4 DEVIATION 

7 4  72 .37 

2 1 0  205 . 7 5  

4 0 0  4 0 9  1.05 : 4 

MAXIMUM DEVIATION 1.05 

ALLOWA E LE 1.50 
, *  

, -. '.. i i .- - ..... . . .  . .:- . ; .. . .  

SET 8 :  8 , . S ' - l .  
: a I , 

DATE: 11-15-85 

STANDARD ('F) THERMOCOUPLE ( I F )  ' ABSOLUTE OF 
!b DEVIATION 

6 6  63  .s7 

C. ZWILLINC '0 CALIBRATION BY: 



3 f i L m U n & n  9m. 
4300 N.W. 44lh Slreel For( Laudordale. Florida 33319 

CHEMICAL & ENVIRONMENTAL ENGINEERS 
3051733-5067 

December 26, 1990 

Oi”iSiOi, ( i  .-.:*;:,:y;: ‘i .. E;;i:,:ixuri”g 
F l a .  Dept. o f  Environmental Regu la t ion   PAL^^ SL,~:.~ -&PITY 
2269 Bay S t .  HEALTH DEPARTMENT 
F t .  Myers, F l a .  33901-2896 

At t en t ion :  Mr. David Knowles, P.E. 

Re: A t l a n t i c  Sugar Assoc ia t ion  - Bel l e  Glade 
P a r t i c u l a t e  Emissions Compliance S tack  T e s t s  
B o i l e r s  #3 and 4 

Dear M r .  Knowles: 

Enclosed a r e  t h e  Compliance S tack  Test  Repor ts  f o r  t h e  
r e fe renced  B o i l e r s  a t  A t l a n t i c  Sugar Assn. 

You w i l l  observe t h a t  t h e  t e s t  r e s u l t s  v e r i f y  t h a t  t h e s e  
b o i l e r s  a r e  ope ra t ing  i n  compliance with t h e  a p p l i c a b l e  
p a r t i c u l a t e  emission s t a n d a r d .  - 

S i q c e r e l y ,  

Enclosures :  2 

c c :  Palm Beach County Heal th  Unit - A i r  P o l l u t i o n  S e c t i o n /  
A t l a n t i c  Sugar Assn. - Hector  Cardentey 
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MEASURED PARAMETERS 
__ Run-1 - Run-2 Run-3 

H 2 0  impin'gers ( V ' i ) ,  m i l l i l i t e r s  Zll'T 2 0  I rqy -5  
-.-.-.. ,----- 

- 
H 2 0  f i l t e r ,  grams 

M'n ( p a r t i c u l a t e  weight) ,  grams 1 7 1 3  '15-69 +I~I-L 

V ' m  (gas volume metered), F T 3  ?%%I '3q.123 3g8.*7S- 

Y (d ry  gas c a l i b r a t i o n  f a c t o r )  [ . o - D L  I'm1 1.60,  

'TO .p ?s-a RDP (average square roo t  dP) 

dH (average d e l t a  H) ,  inches H20 1'66 l - 6 7  1 ' 6 r  

T ' m  (average meter temperature),  F w0 %.G g3.y 7q.s 

T's (average s tack temperature);  F 14z'y~m rd4.j /41q 

P's (s tack  pressure, abs.) inches Hg 30 ' />  30, I t  

30:ID W:/+ %:IO P'b (barometr ic  pressure, abs.) inches Hg 

D'n (nozzle d i a . ) ,  inches . 9 J -  .3of 

Sample Time, minutes 60 60 60 

C'p ( P i t o t  tube c o e f f i c i e n t )  %? '37 .K4 

23. S/T (sample p t s . / t o t a l  !As.) 1 \ I 



SUMMARY 

GENERAL: 
REVIEWED BY AS 
ACTUAL A 'S = 44.2 SQ FT 
LAMINAR FLOW ASSUMED ( < l o  DEG YAW) (OR <20 DER) 
ACTUAL EMZSS BASED ON HEAT INPUT = 200 MBTU/HR 
ALL REQUIRED LEAK TESTS ACCEPTABLE 
ASSUMED M 'D=30.0 (COMBUSTION GASES) 

COMMENT......,........................................... 

RUN 1 : 
ACTUAL A 'N = .0005074 SQ FT 

COMMENT............................................ . . . . . .  

RUN 2 : 
ACTUAL A 'N = .0005074 SQ FT 

COMMENT.................................................. 

....... 

....... 

....... 

... 

... 

... 

RUN 3 : 
ACTUAL A 'N = .0005074 SQ FT 

COMMENT............................................................... 



FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 
PARTICULATE STACK TEST VERIFICATION 

DER METHOD 5 

FACILITY NAME: OKEELANTA 

COMPANY CONDUCTING TEST: EASTMOUNT 

SOURCE DESCRIPTION: BOILER 4 

1.H20 
2.H20 
3.M” 
4.V’M 
5 .Y 
6 .  RDP 
1.DH 
8.T’M 
9.T’S 
1O.P’S 
11.P’B 
13.D’N 
14.T 
15.C’P 
23.S/T 

STACK TEST DATA SUMMATION 

RUN 1 RUN2 

(VOL.MEAS.),ML 211.5 227.1 
(MASS MEAS.),GM 0 0 
PARTICULATE WEIGHT, GM .1713 .1569 
VOLUME METERED,CF 38.461 39.123 
DRY GAS MTR. CALIB.FCTR. 1.001 
AVG SQR D.P-SAMPLING 
AVG DELTA H,IN.H20 
AVG MTR. TEMP,DEG.F 
AVG STACK TEMP,DEG.F 
STACK PRESS,”HG(ABS) 
BAROMETRIC PRESS,”HG 
ACTUAL NOZZLE DIAM,IN 
ACTUAL SAMPLE TIME,MIN 
PITOT TUBE COEFFICIENT 
VALUE:SAMPLE PTS/TOT PTS 

. 5  
1.66 
83 
142.8 
30.11 
30.1 
,305 
6 0  
-84 
1 

VOLUME MOISTURE STACK FLOW 
RUN SAMPLED CONTENT VEL RATE 

DSCF PERCENT FPS DSCF/H 

1 31.80 20.85 30.64 3,399,934 

2 38.41 21.75 30.72 3,364,877 

3 38.45 19.55 30.53 3,448,434 

MEAN 38.24 20.71 30.63 3,404,415 

1.001 
. 5  
1.69 
83.5 
144.3 
30.13 
30.14 
.305 
6 0  
-84 
1 

PERCENT 
ISO- 

KINETIC 

96.86 

99.60 

91.14 

97.87 

APIS # 

TEST DATE 12 10 1990 

RUN3 

198.5 
0 
,1512 
38.875 
1.001 
.5 
1.65 
19.6 
141.9 
30.11 
30.1 
,305 
6 0  

1 
. a4 

ACTUAL ACTUAL 
EMISS EMISS 
LB/HR LB/MBTU 

33.96 0.170 

30.25 0.151 

29.89 0.149 

31.31 0.157 

ALLOW 
EMISS 
LB/MBTU 

0.300 

0.300 

0.300 

0.300 




