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Okeelanta Corporation - Boiler # ::I 
Particulate Emissions Test Report. 

1.0 COMPENDIUM el - 
Eastmount Enqineerinq Inc., conducted a Compliance 
Particu1at.e Ihi.ssions Test, Proqram on Unit # I1 at Okeelanta 
(!nrporati.on's South Bav. F.lorida taci1it.v on December 6 and 
' 7 ,  19WJ.  The test uroqram consisted of a series of three EPA 
Method 5 test :  r u n s .  A series ot four Method 5 t.ests were 
pertoitmed on December 4 and 5 ,  1991. Due to upsets in 
. t n c i . I i t v  nueratinns diirinn the tests these numbers are not 
reported under this cover but are available upon request. 

A J J  testino was conrlucted in strict accordance with the 
Envi.ronmenta1 Protection Aqency Reference Methods 1 throuqh -5 
as tound in the Federal Register ( 4 0  CFR 60) as amended and 
were cons1.ntent with the State of  Florida Department ob 
Env:i ronmental Regulati.on's quideiines. 

The uurpose of this test was to determine compliance with the 
rilles of the Department of Environmental Regulation (DER), 
Chapter 1 '1 -2 .600 Air Pollution, Section 2 . 0 5  Prohibitive 
Acts, Subsection 6 ,  Stationarv Sources, Table 11. Emission 
Limitinq Standards. 

Durinq t.est.inq the b'oiier was burning bagasse and oil as 
fue l . .  Boiler No. 11 is rated at 1 2 5 , 0 0 0  pounds of steam per 
hour. Resu1t.s of the test program indicate Boiler No. 11. to 
be in compliance with the Florida DER emission standard. The 
t o 1  1 owina tabJ e summarizes the emission res111 ts, emissi.on 
standards and boiler operatinq conditions. 

HUN# DATE LGTSSION RAT$ ALLOWABLE d o p @ 7  % OF 
6iMMBh #/HR #MMBtu #/HR #/HR 1.25 KPH 

,In 1 2 - 6 - Y O  .14Y 3'1 . 5 4  .193 4 8 . 4 0  1234'15 9 8 . 7 %  

2 A  1 2 - 7 - 3 0  . 1.84 4 6 ,  9 1  . l 9 2  4 9 . 0 2  1 2 3 5 x 4  98 .8% 

3 A 1 2 - 'I - 3 0 .215 5 5 . 0 0  . 1 9 3  4 9 . 5 4  12402'3 9 Y . 2 %  
~ ~- -- 

. 1.113 4 6 .  4 8  .193 4 9 . 0 1  123652  9 8 .  Y %  
c__ -- :I RUN AVC,. 

Sean MacKav, Project Director, was in charge ot and 
responsible f o r  a l l  stack testins, conduct.ed all calculations 
and maint-ained chain ot custody of all samples. Kieran Nolan 
operated the meter box and performed the field laboratory 
aspects of the program. Mark Wescott located the probe at 
t.he proper traverse point locations and assisted where 
required. Mr. Kenneth Tucker or the Florida Department. ot 
Envi.ronmenta1 Requlation observed t he  stack test.inq and 
boiler operat.ions. Mr. A .  Padrone was the boiler room 
:;uperintendent. Mr. Georqe Devane was responsible t o r  boj.ler 
operat-ion and acguj.sj tion of al I pertinent process d a t a .  

Eastmount Engineering h e .  420 Main Sweet Walpole. M A  02081 (508) 668-9005 



O k e e l a n t a  Corporation - Boiler t li 
P a r t  1. cul a t e  Emissions Test. :ter?ort 

2 . 0 S'PACK SCII t'MA'1.' I: C 

OK J!:E J,.ANTA (!C)RT'ORAT ION 
e 

The followj.nq is a scheinat.1.r: of t h e  star:!< which service:> 
Boiler #I1 at Olrc?rJani:a Cnrporation's South Bay, P'Jnr~cIa 
facility. 

Defined are t.he samnt i.ng port 1 oniIt.i.onr:. :interior st.ac:lr 
dimensions and dist.ances from the pn~:I:.s t o  I:he nearest. 
upst.ream and  downstream i n t . e r f e r e n c e s .  

7- I 

i 

j 

--k 
I 
I 

i 

A 
i 
I 
I 

B 
I 

f 

I 
-1.D.- C 

/ \ 

/ \ 
/ \ < - -  SCI<[JREER L 

DISTANCE UPSTREAM FROM FLOW DISTURBANCE ( A )  4 '  

DISTANCE DOWNSTREAM FROM FLOW DISTURBANCE ( E )  :I. ti * 

DIAMETER OF PORT SLEEVE ( C )  4 " 

LENGTH OF PORT SLEEVE (JI) 3 .  5'C 

NUMBER OF PORTS 2 

INTERNAL DIAMETER OF STACK AT SAMPLING PORTS ' / . S '  

r)rnwi.nn not. tn  sca1.e 

Eastmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 
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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  # 11 
P a r t i c u l a t e  Emiss ions  T e s t  R e p o r t  

. 3 . V  NUMBER O F  TRAVERSE POINTS A.Np SAMPLING TIME. PER POSN'I' 

OKEELANTA CORPORATION 
U N I T  #1.1 

SOUTH UAY, FLORIDA FACILITY 

M Duct: D i a m e t e r s  Ilpntrenrn f rom 1.1 ow D i s t u r b a n c e  ( D i s t a n c e  A )  
I.  
n 0.5 

m SO I 

m 

1. 

1.1 

N 
u 40 ; 
m 
b 
P 
r 
30 I .  

t ! .. 

0 I 

T 2 V  I. 
r 
a 

e 
c 1.0 I 

V 

s 
e 

P 
0 0 ;  
i ;! 
n 

:1. . 0 1.5 2.0 7 . 5  
. . . .  - ..... ....................... - .  

H i s h e r  number i s  t o r  
R e c t a n g u l a r  s t a c k s  o r  d u c t s  

.. I 

2 4  o r  25' 
.. ...... - . . . . .  

I 2 0  
! .. I 

; 16 
t .- 

12 
I. ......... ............... I 

I 8 o r P  
I .  . . . . . . . .  

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

3 4 5 6 '1 8 9 .LO 

t Duct. Diamet.rrs Downstream trom F1 ow D i s t u r b a n c e  (.Di.st.ancn 13) 

Minimum number o t  t r a v e r s e  p o i n t s  t o r  p a r t i c u l a t e  t r a v e r s e s .  
" .> 

D i s t a n c e  A = 4 '  o r  0 . 5  d i a m e t e r s .  

D i s t a n c e  B = .Lb' o r  2 . 1  rliamet-ers. 

In a c c o r d a n c e  w i t h  Method 1,  2 4  t r a v e r s e  p o i n t s  a r e  n e e d e d .  

I n  o r d e r  t.o s a m p l e  t o r  a minimum o t  o n e  h o u r  and  draw a t  l e a s t  30  
c u b i c  t e e t ,  each traverse p o i n t  was s a m p l e d  t o r  2 . 5  m i n u t e s .  

Easrmounr 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 j o n  - B o i l e r  t . 1 . 1  
P a r t . i c u l a t e  Emissions Test R e P n r t  

3 . 0  NUMHER O F  '1'IIAVF:RSE: P O T N T S  A N D  SAMPLING TIME PER POlN'T 
1. 

TRAVERSE DIS'I'ANCE DISTANCE PROHE MARK 
P O I N T  % O F  DIAMETER ( INCHES) I INCHES) 

e 

2 . :L 
ti . ' I  

1 ' I  . ' I  
2 5 . 0  
3 5 . 6  
6 4 . 4  
'15 . 0  
8 % .  3 
8 % .  2 
:I:<. :I 
9 ' I  . '9 

1, :I. . B 

1.9 
6.0 

:I_ (1 . 6 
IS. 9 
2 2 . 5  
3 2 . 0  
5'7. 9 
6'/ . 5 
'7 4 . :I 
' t 9 . 4  

88. .L 
8 4 . 0  

5 . 4  
. !j 

1. !I . 4 
2 6 . 0  
3 s . s  
6:l. . 5 
'7 I . 0 
7 ' 1 . 6  
8%. 9 
tl '1 . 5 
9 1 . 6  

:I. 4 . 1. 
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Okeelanta Corporation - Boiler # 11 
Particulate Emissions Test Report 

4 . 0  SAMJ?la%NG TRAIN AND ANALYTICAL~.TEST P.R.OCEDURES 

The tollowing is a description of the sampling train and 
sneciti.cat1 ons o t  particulate collection media used in the 
t.ests. 

11.. EMISSION SAMPLING EOIJTPMENT 

The specific train used durinq this test is one manufactured 
by i<rsearr:h Auprjance Company (RAC). The desiqn 
specifications of this train meets a1 1 the requirements of 
Environmental Protection Aqency's Method 5 as found i .n the 
Federal Requl.nt.ions under Section 4 0  CFR 6 0  as amended. The 
tolJowinq i s  a descr:ipt.lon ot the individual. pieces of 
eqiri.pment. used: 

N o z z l e  - The n n z z . J e  was n t  seamless stainless steel tubing 
constcuct.i.on of t.he button hook desiqn. A rancre of sizes 
suit.able tor isokinetic sampli.ng was available. AJ 1 nozzles 
were calibrated betore testinq. A nozzle calibration sheet 
may be found in the calibration section o t  this report. 

Probe - An 10 foot steel probe wit.h a stainless steel Liner 
was u s e d .  

Heatinq Syst.em - The ti:lter temperature was maintained by 
enclosing the tilter in a hot box capable of maintaining the 
temperature at 2 4 8  'F t25'F. This temperature was monitored 
by use of a thermocouple in the hot box. 

Pitot Tube - A type S Pitot. tube attached to the probe was 
used to monitor the stack qas velocity. Since the pitot tube 
meet.s ail the dimensional crj.teria set forth in Method 2 of 
40 CFR 6 0 ,  a coefficient of 0 . 8 4  has been used. 

Filter Holder - A borosilicate glass type filt-er holder with 
frit support was used. 

Condenser - Four impingers connected in series, with ground 
q l a s s  1eak.tree f i t . t . i . n g s  were used as the condenser. The 
first., thi rd  and fourth impinsers were o t  the Greenburq-Smi t.h 
desiqn, modified by replacinn the tip with a 1/2" glass tube 
extending to aboiit 1 . / 2 "  from the bottom of the flask. The 
second impinqer was of t.he Greenburq-Smith design with the 
st.andard t.i.p. 

Meteri,ng System - A vacuum gauge, micromanometer, inclined 
m a n o m e t . e r ,  leak-free pump, calibrated thermocouples and a 
cali.hrat.ed d r y  gas met.er were the basic components u s e d  to 
met.et: the dry qas throuqh the system. 

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



0 k e e l a n t . a  C o r u n r a t i o n  - B o i l e r  t 1.1 
P a r t i c u l a t e  E m i s s i o n s  T e s t .  R e p o r t  

4 . 0  S A M P L I N G  T R A I N  ANI> ANAI,Y'I'T(;AL, '.PEST PROCEDURES ( c n n l . .  ) 

Gas Dens i. t. y De t p? !;mi. na I: j. on - nn 0 X:; R'1' t. yp e c omh u s  t. i o n  
a n a l y z e r ,  c a p a b l e  0': rrtc?a~:iirir!(J 1!0? , (07 anti  C:O was I I C . ~ ~  t.o 
de te rmi .ne  t h e  mril .eci i I ,ai :  w e i . q h t .  n f  t .h ,e  f l u e  gas,  A n  
i n t e g r a t e d  p r o p o r t i o n a l  ,sample w a s  t a k e n  a t .  e a c h  of  t.he 
t . r a v e r s e  p n i , n i x  i.n nrr ie i :  t.0 a s s i i r e  Irhab. t.he t .ot.al test  s p a n  
was c o v e r e d .  T h e  ORSAT a n a l y s i s  was c o n d u c t e d  i rnmrdi .a t .e l  y 
t o l  I.ow.i.nq each t.est. r u n .  

A1 1 samp1.inq and a n a l . y t  i.cal p r o c e d u r e s  were condi.ici:.ed i t \  
s t r i c t  a c c o r d a n c e  wi.t.h the  m e t h o d s  PrFSCrlkJed i n  Met.hnds 1 
t .h rouqh 5 of t h e  Code n f  F e d e r a l  R e q u l a t i o n s  as  f o u n d  i n  40  
CPR 60 a s  amended. T h e  following i s  t h e  s e q u e n c e  o f  e v e n . t s  
t h a t .  nccui: bot.h p r i o r  t o  a n d  d u r i n q  t h e  ac t . ua1  s t a c k  test..  

T r a v e r s e  P o i n t - s  - The 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  ~ J I  

a c c o r d a n c e  w i t h  Met.hod 1 and t h e  p r o b e  was marked  
a c c o r d i n g l y .  

S t . a t i c  P r e s s u r - e  - The s t a t i c  p r e s s u r e  was checked  and  
r e c o r d e d .  

P r e l i m i n a r y  T r a v e r . s e  -' A p.rrJ i~m:inarv . t raverse  was conducted. 
Readi ,nqs  i .na luded t.he p r e s s u r e  drops  and  : s t ack  [la:: 
t e m p e r a t u r e s .  

Nomoqraph - O n c e  al .1 o t  t h e  a b n v e  i n f o r m a t . i o n  had been 
o b t . a i n e d ,  t h e  nomoqraph was s e t  up f o r  t he  ac t i ra t  t i ! : . : l  I:.n 
c!orrel a t e  t.he i s o k i n e t i c  r e l a t i o n  s h i p s .  

Baromet._ri,c r.~e.c,i$re - Bar0met.ri.c p r e s s u r e  was o b t a i n e d  b y  u s e  
of a n  a n e r o i d  barometer  a t  t.he test. s i t e .  

Saw!.i.n4 T.c$.!.n Set..-Ur? 

e 

( a )  T h e  p re -we ighed  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  

( b )  100 m l  o t  water was p l a c e d  i n  t h e  ti.rst t.wo i m p i n q e r s .  
( c )  A p p r o x i m a t e l y  2 0 0  grams o t  s i l i c a  gel  was p l a c e d  i n  t h e  

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

a n d  v i s u a l  1.y c h e c k e d .  

( d )  Crushed  i c e  was p l a c e d  a r o u n d  t h e  i m p i n q e r s .  
( e )  Once a s s e m b l y  of t h e  e n t i r e  t r a i n  was c o m p l e t e d ,  t h e  

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

Pre:t.es.t 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  
t e m p e r a t u r e  t o r  t e s t i n s ,  t h e  s y . T t e m  was l.eak checked  a t  I S  
inch-:; of vacuum. A Leakaqe rat.e of les? t h a n  I J . t I %  C w  had 
t n  he a c h i e v e d  he to re  t . e s t i n n  commenced. 

F i n a l  Check - Once e v e r y t h j . n n  was ready t o  qn, t h e  r>l.aiil. wa.:; e 
checked  t.n assure 1:hn t :  i t  was r u n n i n q  a t  desi red  c a p a c i t y .  

Easrmount Engineering Inc. 420 Main Street Walpole, M A  02081 0 (508) 668-9003 



Okeelanta Corporation - Boiler # . l . l  
Particulate Emissions Test Report 

4 .  (1 S A M P L J N C :  TRAIN AND ANALYTICAL.JES~T PROCEDURES I cont . ) 
Samulinq - I s o k i n e t i c  sarnplinq as described i n  M e t h o d  5 t h e n  
t o o k  P I  a c e .  

Post.--  t .est I.,eak (!heck - IJnon completion ot each test run, the 
syst-em wn:; I.eak checked at. the highest vacuum recorded durinq 
that rim. A l l  :I.eak checks were l ess  than 0 . 0 2  CPM and 
considered acceptah 1.e. 

Yampie Recovery .- Because of the importance of proper sample 
recovery procedures, deta i .  I s  of the sample recovery can he  
foilnct in the OiiiiJ i t y  Contro l .  Procedures Section of this 
r epor t . .  

.lsc~l~~net<~:!?. .~. Once n l  1 sample recovery was completed and t.he 
; imnunt of mo<,:;t.ure co I. lected h a d  been determined, 
cal cui ations were cnnciirct.ed t o  determine the percent 
isokinetics of the test run. 

Operating !kt.a Sheet.? - All pertinent. operatins data were 
loqged throuqhoiit. the t e s t i n g  period by plant personnel. 

_____ ~- 

Eastmount Engineering Inc. 420 Main Street Walpole, M A  02081 (508) 668-9005 
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O k e e l a n t z  C o r p o r a t i o n  - l3oi.ler # 11 
Part , iculate  Emj.ssions T e s t  Report. 

5 . 0  QCJAI. ITY CONTROL PROCEDrJRES 

The foil owino : i f :  i :  Clescri n t . i on  l?f t h ~ !  nrocrdures 11!.;r2d .!or 
maintai .ni .nq t .he i . n . t . e q r i , t y  01: :;aniples c o l  tecP.wi, i.i.\r:I.i.~di,nq I.he 
c h a i n  of  cr ls t .ot i~ and quaJ i t y  contrcl l  a s s u r a n c e  of f i i t . e r : :  i~nc.: 
ace t. o n e  wash . 
Pre- t . r+r : t  p r e p a r a t i o n  c o n s i s t e d  l . ) t  1:he t i l t e r s  b e i n g  
des.i.ccat.<ed al: 6 t l  ' . I  1.0 ' F  at. a i n b ~ . e n t  press:J.r:t: f o r  at. l e a s t  
t.wenty fC111r ( 2 4 )  hoi i rs .  A t  1 . n t : e r v a J ~ :  of at .  :least. six (I,) 
hoi~r:;, t . he  t i .1 t .ers  were re-weLqh:~~I.  unt.i.1 a c o n s t . a n t  weii.qht 
was a c h i e v e d  . I  0 . 5  nig c h a n g e  t r o m  the n r e v i  oiis w e i  gh:ing. 
These ? r e - m a r k e d  f i . l . t e r s  w e ~ e  t h e n  put. i n t o  pt i t . r i  d i s h e s  and 
s e a l e d .  A J J  f i i t . e r 8  I I S . F ( ~  d n r i n q  tc?st: inq were p u t  i n t o  a 
c a r r y i . n o  case f o r  t r an : :pn r t  to t h e  j o b  s i t e .  A 1 i . s t  o t  t h e  
t i !  t.ers and  t a r e  we1riht.s was a v a l . l  ab1 e p r i o r  t.o t e s t i n g .  

Aft.ei:  e a c h  t.est. r u n ,  [:he fi . l . ter  a n d  any  pa r t . i . c I , e s  wh ich  may 
h a v e  a d h e r e d  t o  t h e  t i  :I t.er h o l d e r  oaskel: were carefil l  .:y 
removed from t h e  f i l t e r  h o l d e r  a n d  p l a c e d  i n t o  i t s  ideni:i.Ti.i.ed 
petr i .  d i s h  c o n t a i n e r .  T h i s  c o n t . n i n e r  was t . h m  1;;beI ed wi t . : )  
t h e  run  number a n d  d a t e .  

T a k i n g  c a r e  t o  see t h a t  p a r t . i c i l J . a t e  on t h e  o u t s i d e  of t . h r  
p r o b e  o r  o t . he r  e x t e r i o r  s u r f a c e  d i d  not. g e t  j.nt:.u t h e  s a m r ? l . e ,  
p a r t . i c u l a t e  m a t t e r  f rom t h e  p robr  J i n e r ,  nozzle, p r o h c  
f i t t i n o s ,  a n d  f r o n t  h a l f  of the f i l t e r  h o l d e r  were acet.onc: 
washed i n t o  a samnle c o n t . a i n e r .  T h i s  cont.alnerr was t h e n  
sealed.  The rim number,  d a t e .  a n d  a mark i n d i c a t i n q  t h e  
J e v e l  of: t h e  a c e t o n e  wash i n  t h e  bc.)t.t.le w a s  r e c o r t l e d  on t.he 
h o t %  l e .  

Rcrt:h t h e  Pe t r i  d1.sh c o n t a j n i n q  t h e  f : i l t . e r  an(! t . he  bot:t.ie 
conta j .n i .nq  t h e  a c e t o n e  wash were t r a n s p o r t . e d  t o  Fh:;t:.inoi.int 
E n q i n e e r i n g ' s  1abnrat .or .y .  

Once  a t  t h e  l a h n r a t . o r y ,  e a c h  f i l t e r  was weighed  and the11 put.  
back 1nt.o it.:: i n d i v i d u a l  c o n t a i n e r .  The conl :a i .ner  was t h e n  
p l a c e d  i n  a d e s i c c a t o r  f o r  a t  I.east. t w e n t y  f o u r  ( 2 4 )  hours 
and t h e n  w e i g h e d .  A t  i n t e r v a l s  o t  a t  :Least s i x  ( 6 )  
h o u r s ,  t h e f i l t e r s  were r e - w e i q h e d  mti. I. a c o n s t a n t  weiqht.  
was a c h i e v e d  t 0 . 5  m q  c h a n q e  f r o m  t h e  p r e v i . o u s  w e i q h i n q .  

The l e v e l s  marked on t h e  bottles 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  tha t .  n o  i e a k a q e  occurred d u r j n a  
t . r a n s p o r t .  The c o n t e n t s  were t h e n  t r a n s t e r r e d  i n t o  a p r e -  
t . a r ed  beaker 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  heen  
a c c o m p l i s h e d ,  t h e  h 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  f o r  at, 
l e a s t  t w e n t y  f o u r  ( 2 4 )  h o u r s  a n d  t h e n  w e i g h e d .  A t  i n t e r v a l s  
o f  at. l eas t  s i x  ( 6 )  h o u r s ,  t h e  b e a k e r  was re -we ighed  unt-i.I a 
c o n s t a n t  w e i g h t  of !. 0 . S  mu c h a n g e  from t h e  previr1ii.c. wciiqhinq 
was achieved.. 

A I  I cal cuJ a t i o n s  were r:onducted l.n s t . r i c t  a c c o r d a n c e  'w:i . th 4 0  
CFR 6 0  ( S e e  C a l c u l a t i o n  Sheet.? i n  r e p o r t ) .  

e 

e 

~- 
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Particulate Emissions Test Report 

APPENDIX T 

COMPIJTER INPUT SHEETS 
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PLANT: OKEELANTA 
LOCATION: UNIT 11 

D s  ( F T )  

Dn ( I N )  

FILTER# 

P I T  COEFF 

IMP-1 ( I N T )  

IMP-2 ( I N T )  

IMP-3 

IMP-4 

IMP-3 

IMP-4 

% c 0 2  

% 0 2  

% co 

P BAR 

P STK 

I N T )  

INT)  

F I N )  

F I N )  

F I N )  

F I N )  

NO. PTS 

TEST LNGTH 

7 . 5  

. 3 0 5  

3'780 

. 8 4  

1 0 0  

1 0 0  

0 

5 0 0 . 0  

3 7 0  

1 5 6  

3 

5 2 9 . 0  

1 0 . 7  

9 . S  

0 

30.08 

. 2  

2 4  

6 0  

END METER 6 6 2 . 1 3 7  
. 2 0 1  

INT METER 6 1 4 . 6 0 0  

BEGIN TIME: 1 2 : 1 5  

END TIME: 1 3 : 2 0  

TRRV 
PT 

A 1  
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 
1 2  
B1 

2 
3 
4 
5 
6 
7 

9 
10  
11 
1 2  

n 

VEL 
HE:AD 

. 6 3  

. I O  

. 6 6  

. 6 1  

. 5 6  

. 4 4  

. 4 0  

.38  
: 4 5  
. 4 8  
. 5 4  
.51  

1 . 0 0  
1 . 1 0  
1 . 1 0  
1 . 0 5  

. 9 2  

. 6 4  

. 2 0  

. 1 2  

.I1 

.I1 

. 1 2  

.I1 

S9 DELTA 
ROOT H 

. 7 9  3.53 

. 8 4  3 . 9 2  

.81 3 . 7 0  

. 7 8  3 . 4 2  

.'15 3 . 1 4  

. 6 6  2 . 4 6  

. 6 3  2 . 2 4  

. 6 2  2 . 1 3  

. 6 7  2 . 5 2  

. 6 9  2 . 6 9  

. 7 3  3 . 0 2  

. 7 5  3 . 1 4  
1 . 0 0  5 . 6 0  
1 . 0 5  6 . 1 6  
1 . 0 5  6 . 1 6  
1 . 0 2  5 . 8 8  

. 9 6  5 . 1 5  

. 8 0  3 . 5 8  

. 4 5  1 . 1 2  

. 3 5  . 6 7  

. 3 3  . 6 2  

.33  . 6 2  

.35 . 6 7  

.33 .62  

HUN # :  COMP-la 
DATE : 1 2 - 0 6 - 9 0  

DRYGAS DRYGAS STACK 
IN 

7 7  
8 2  
83 
8 7  
9 1  
8 9  
8 9  
8 8  
9 0  
90 
9 1  
92 
88 
92 
9 4  
9 5  
9 6  
9 4  
9 6  
9 4  
9 6  
9 3  
9 2  
90 

OUT 

7 5  
7 7  
7 8  

80 
7 8  
80 

81 
83 
85 
83 
83 
83 
8 4  
8 5  
8 6  
8 5  

8 6  
8 7  
8 6  
8 7  
8 '7 

7 8  

no 

8 7  

TEMP 

1 5 2  
153 
1 5 3  
1 5 4  
1 5 3  
1 5 4  
1 5 4  
153 
153 
1 5 4  
153 
1 5 5  
153 
1 5 4  
1 5 3  
1 5 3  
1 5 4  
1 5 4  
1 5 4  
1 5 4  
1 5 5  
1 5 4  
1 5 3  
153 

5 4  70 3 - 0 3  sn. 4 8 3 . 7  . ., . 

Eastmount Engineering Inc. 420 Main Street 0 Walpole. M A  02081 (S08) 668-900s 



PLANT : OKEELANTA 
LOCATION: UNIT 11 

Ds (FT) 7.5 

Dn (IN) ,250 

FILTER# 

PIT COEFF 

IMP-.l (INT) 

IMP-2 (INT) 

IMP-3 (INT) 

IMP-4 (INT) 

IMP-1 (FIN) 

a IMP-2 (FIN) 

IMP-3 (FIN) 

IMP-4 (FIN) 

% c02 

8 02 

% co 
P BAR 

37 7 9 

.a4 

100 

100 

0 

500.0 

30 9 

143 

3 

513.2 

11.5 

8.7 

0 

30.09 

P STK .2 

NO. PTS 24 

TEST LNGTH 60 

END METER 693.926 
.144 

INT METER 662.468 

BEGIN TIME: 09:40 

END TIME: 10 : 50 

TRAV 
PT 

A1 
2 
3 
4 
5 
6 
7 
8 
9 

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

VEL 
HEAD 

.55 

.60 

.63 

.60 

.53 

.45 

.33 

.35 

.38 

.43 

.41 

.39 
1.00 
1.05 
1.05 
1.05 
.85 
.57 
.18 
. 08  
.06 
$07 
.08 
.10 

SQ DELTA 
ROOT H 

.I4 1.38 

.77 1.50 

.79 1.58 

.77 1.50 

.I3 1.33 

.67 1.13 

.57 .83 

.59 .88 

.62 .95 

.66 1.08 

.64 1.03 

.62 .98 
1.00 2.50 
1.02 2.63 
1.02 2.63 
1.02 2.67 
.92 2.13 
.I5 1.43 
.42 .45 
.28 .20 
.24 .15 

' .26 .18 
.28 .20 
.32 .25 

RUN # :  COMP-2a 
DATE :12-0'7-90 

DRYGAS 
IN 

81 
81 
82 
83 
86 
85 
88 
91 
86 
88 
88 
87 
86 
89 
89 
88 
91 
92 
90 
88 
87 
86 
85 
85 

DRYGAS 
OUT 

'7 7 
7 '7 
79 
79 
7 9 
80 
80 
82 

82 
83 
82 
82 
84 
85 
84 
83 
85 
85 
85 
84 
84 
84 
83 

no 

STACK 
TEMP 

156 
156 
158 
158 
156 
156 
157 
156 
156 
156 
160 
157 
156 
156 
156 
157 
158 
158 
157 
156 
156 
156 
I 5 '7 
156 

AVERAGE .49 .66 1.23 86.8 82.0 156.'7 
/ 
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a PLANT: OKEELANTA 
LOCATION: UNIT 11 

RUN # :  COMP-3a 
DATE : 3.2-0'1-90 

Ds (FT) ' I  . 5 
Dn (IN) .250 

FILTER# 3778 TRAV VEL SO DEIaTA DRYGAS DRYGAS STACK 
PT HEAD ROOT H IN OUT TEMP 

PIT COEFF .84 
A 1  .5J .'I1 1.33 80 79 L 5 ' I  

IMP-1 (INT) 100 2 .55 .I4 1.43 83 80 160 
3 .5Y . ' i ' l  1.53 84 80 1 5 ' I  

IMP-2 (INT) 100 4 . 5 5  .'I4 1.43 85 81 160 

IMP-3 (INT) 

IMP-4 (INT) 

IMP-1 (FIN) 

a IMP-Z (FIN) 

IMP-3 (FIN) 

IMP-4 (FIN) 

% c02 

% 02 

% co 
e BAR 

0 

so0 . o  

310 

136 

4 

514.0 

11.6 

8.6 

0 

30.09 

5 
6 
7 
8 
9 
10 
I1 
12 
B1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I1 
12 

.52 

.45 

.37 

.40 

.46 

.48 

.so 

.51 
1.05 
1.05 
1.08 
1.05 
.90 
.63 
.23 
.OY 
.08 
. o s  
.10 
.04 

.'I2 1.35 8Y 81 157 

. 6 ' 1  1.17 88 82 155 
. .61 .96 92 83 155 
.63 1.04 86 84 155 
.68 1.20 8 ' I  84 156 
.69 1.25 89 84 156 
.71 1.30 90 83 156 
.7L 1.33 94 86 155 

1.02 2.73 88 84 156 
1.02 2.73 90 86 156 
1.04 2.81 91 87 155 
1.02 2.73 92 88 156 
.95 2.34 96 81 156 
.79 1.64 93 87 155 
.48 .60 92 86 156 
.30 .23 89 81 156 
.28 .21 YO 86 155 
.22 .13 87 8 5  155 
.32 .26 8'7 85 155 
.20 .10 8 ' I  ti 6 155 

P STK .2 

NO. PTS 24 

TEST LNGTH 60 

END METER 726.972 
.263 

INT METER 694.180 

BEGIN TIME: 12:OO 

END TIME: 13:lO 

AVERAGE .51 .67 1.33 88.7 84.2 156.0 

Easrmounl Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 
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PLANT : OKEELANTA 
LOCATION: UNIT 11 

TS ( ~ F ) =  

TS (‘R)= 

TM (‘F)= 

TM (’R)= 

VI (TOT) 

VM STD = 

VW STD = 

- BWO - 

- BWO - 
VI TOT = 

1-BWO - 

Md (DRY) = 

- 

Ms (WET) = 

RUN # :  COMP-la 
DATE : 1 2 - 0 6 - Y O  

- 153.5 % co2= 10.7 VM (CF) - 

613.5 ‘b 0 2 =  9.5 DELTA H (ABS)= 

- 86.5 % co= 0 PS (ABS) - 

546.5 % N2= ‘79.8 SORT DELTA P = 

358.0 CP= .84 AREA NOZZLE = 

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

46.34 17.64 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  - - 
(TM) 

16.85 - .04707 (VI TOT) - 

VW STD 

VW STD + VM STD 

MOISTURE FROM STEAM TABLES = .274 

ADJUSTED TO SATURATION VOLUME= N/A 

.267 - - - - - - - - - - -_____-  

1 - BWO 
.44 ( %  C02) 

+.32 (’b 0 2 )  
+ . 2 8  (‘b CO) 
+ . 2 8  ( %  N2) __-- - - - - - - - -  

SORT (TS / PS / MS) 

DELTA P) 85.49 ( CP ) ( G  ) ( SORT 

0.002669 (VI TOT) 

(DELTA H ABS)(VM) 

(H) + ( J )  

(TS) (K) (1.667) 

4’7.336 

30.30 

30.09 

.698097 

,000507 

1.001 

- 

DSCF 

CF 

ML 

733 

30.09 LBS/LB 
MOLE 

26.87 LBS/LB 
MOLE 

.87 

43.7 FPS 

.96 

2.63 

3.58 

91.6 
/ ( T T M F \  ( V S \  (PS) [ A N I  

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



PLANT: OKEELANTA 
LOCATION: UNIT 11 

RUN # :  COMP-2a 
DATE :12-07-90 

TS ( ~ F ) =  156:/ % c02- 11.5 VM (CF) = 31.314 

TS (-R)= 616.7 % 02. 8.7 DELTA H (ABS): 30.18 

30.10 - TM (‘F)= 84.4 % co= 0 PS (ABS) - 
TM (‘R)= 544.4 ’b N2= 79.8 SQRT DELTA P = .656382 

VI(TOT)= 268.2 CP= . 8 4  AREA NOZZLE = .000341 

Y = 1.001 

30.66 DSCF 

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

(VM)(Y)(DELTA H ABS) 
1 ’7 .64  . . . . . . . . . . . . . . . . . . . .  = VM STD = 

(TM) 

VW STD = .04707 (VI TOT) - 12.62 CF - 

BWO - MOISTURE FROM STEAM TABLES = .296 - 

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

1-BWO - 1 - BWO - .708 - - 

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

Ms (WET) = 

30.19 LBS/LB 
MOLE 

- - 

26.63 LBS/LB 
MOLE 

- - 

.88 - G - - SQRT (TS / PS / MS) - 
vs - 85.49(CP)(G)(SQRT DELTA P) = 41.3 FPS - 

.72 

J - (DELTA H ABS)(VM)(Y) /(TM) = 1.74 

2.45 

- H - - 0.002669 (VI TOT) - 

- 
- K - - (H) + ( J )  - 

% IS0 - 99.1 - (TS) (K) (1.667) 
- - - - - -______________-  - 

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

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



ISOKINETIC CALCULATION SHEET - - - - - - -_-___________-- - - - - - - -  

PLANT : OKEELANTA ,d RUN # :  COMP-3a 
I ,OCA'TION: UNIT 1.1 5 '  DATE : 12-07-90 

T9 ('F)= L56.0' % C02= 11.6 "' VM (CF) = 32.529 / 
TS ('R)= 616.0 % 02= 8.6 DELTA H (ABS)= 30.4.9 

TM ('F)= 86.5 % co= 0 PS (ABS) - 30.10 

TM ('R)= 546.5 % N2= 7 9 . 8  SQRT DELTA P = .668685 

VI(T0T)- 264.0 CP= .84 AREA NOZZLE = ,000341 

- 

. . .  .,.... . .~ ~ . . , " .  ~ . . . . . .  
Y - - 1 .Ob1 

(VM)(Y)(DELTA H ABS) 
31.73 DSCF 17.64 . . . . . . . . . . . . . . . . . . . .  - - VM STD = 

(TM) 

VW STD = .0470'/ (VI TOT) - 12.43 CF - 

BWO - MOISTURE FROM STEAM TABLES = . 2  91 

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

I-BWO - - 1 - BWO - 

- 

.719 - 

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

Ms (WET) = MD (1-BWO) 
t 18 (BWO) _ _ _ _ - - - - _ _  

30.20 LBS/LB 
MOLE 

- - 

2 6 . 7 7  LBS/LB 
MOLE 

- - 

.87 - G - - SORT (TS f PS / MS) - 

vs - 85.49(CP)(G)(SQRT DELTA P) = 42 . O  FPS - 

. 7 0  - H - - 0.002669 (VI TOT) - 

J - - (DELTA H ABS)(VM)(Y) /(TM) = 1.80 

K - - (1%) + ( J )  - 2.50 - 

99.4 - - (TS) (K) (1.667) 

('PIME) (VS) ( P S )  (AN) 

Easfn~ounr Engineering Inc. 0 420 Main Streef Walpole, M A  02081 (508) 668-9005 
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PLANT : OKEELANTA 
LOCATION: U N I T  11 

AVERAGE e 

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

STEAM 
PRESSURE 

350 
370 
3 60 
330 
3 40 

350.0 P S I G  

RUN # :  C O M P - l a  
DATE : 12-06-90 

STEAM 
TEMPERATURE 

700 
700 
690 
610 
660 

672.0 

FEED WATER 
TEMPERATURLC 

2 60 

260.0 

P A B S  = 364.7 P S I A  

ENTHALPY (4 700 ‘ F  AND 360 P S I A  = 1364.1 

ENTHALPY @ GOO ‘ F  AND 360 P S I A  = 1309.9 

ENTHALPY (9 672.0 ‘ F  AND 360 P S I A  = 1348.9 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY = 

228.65 

1120.3 B T U f L B  OF STEAM 

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



e PLANT : OKEELANTA 
LOCATION:  U N I T  11 

STEAM 
P R E S  SI1 R F: 

340 
355 
330 
350 
365 
3 60 

STEAM 
TEMPERATURE 

700 
700 
6 90 
'700 
700 

AVERAGE 350.0 P S I G  698.0 e 

RUN # :  C O M P - 2 a  
DATE : 12-07-90 

F E E D  WATER 
TEMPERATURE 

2 60 

260.0 

P ABS = 364.7 P S I A  

ENTHALPY @ '700 ' F  AND 360 P S I A  = 1364.1 

ENTHALPY @ 600 ' F  AND 360 P S I A  1309.9 

ENTHALPY (9 698.0 ' F  AND 360 P S T A  = 1363.0 

ENTHALPY O F  FEED WATER = 

AVERAGE ENTHALPY = 

228.65 

1134.4 B T U / J m B  OF STEAM 

- 

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



e PLANT : OKEELANTA 
LOCATION:  I J N I T  I1 

AVERAGE a 

STEAM 
PRESSURE 

3 60 
3 60 
350 
345 
355 
340 

351.7 P S I G  

STEAM 
TEMPERATURE 

700 
700 
700 
700 
700 
700 

7 0 0 . 0  

RUN # :  COMP-3a  
DATE : 1.2-07-90 

F E E D  WATER 
TEMPERATURE 

2 60 

260.0 

P ABS = 366.4 PSIA 

ENTHALPY @ 700 ' F  AND 360 P S I A  = 1364.1 

ENTIIALPY (d 600 ' F  AND 360 P S I A  = 1309.9 

ENTHALPY @ 700.0 ' F  AND 360 P S I A  = 1364.1 

ENTHALPY OF F E E D  WATER = 

AVERAGE ENTHALPY 

228.65 

1135.5 BTU/LB OF STEAM 

- 

Easrmounr Engineering Inc. 420 Main Srreer Walpole. M A  02081 (S08) 668-9005 



Okeelanta C o r p o r a t i o n  - B o i l e r  U 11 
P a r t i c u l a t e  Ernissi.ons T e s t  Report 
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PLANT : OKEELANTA 
LOCATION: UNIT 11 

END 

BEGIN 

NET 

RUN # :  COMP-La 
DATE : 12-06-90 

881572 13: 20 

880235 12: 15 - -_- - -  _ _ _ _ _ _  
1337 X 100 / 65 MINS = 

100 

123415 

123415 LBS/HR STEAM / 55% EFF . - 224392 EQUIV. _ 

224392 LBS/HR STEAM X 1120 BTU/LB = 251.4 BTU ( e6 ) /HR a 

END 

BEGIN 

NET 

877780 13: 20 

877650 1 2 :  15 
- -_ ------ 
130 GALLONS 65 MINS = 120 GPH 

120 GPH X 150.000 BTU/GAL (EST) = 18 BTU(e6)/HR 

46.7 LRS/HR _ BAGASSE 251.4 - 18 X . 2  - 
OIL 

TOTAL 

_ 18 X .1 _ 1.8 LBS/HR 

48.5 LBS/HR 
.193 #/MBtu 

Easfmounr Engineering Inc. 420 Main Sfreef  Walpole. M A  02081 (508) 668-9005 



PLANT : OKEELANTA 
LOCATION: UNIT 1 3  

END 

BEG I N  

NET 

R U N  # :  COMP-2.3 
UA'J'E : 12-07-YU 

INTEGRATOR FACTOR ___-_ -_ - - - - - -_ - -  

9 0 7 5 1 9  1 0 :  so 
9 0 6 0 7 8  9 :  40 ------ .- - _ _ - - 

1 4 4 1  X L O O  I 7 0  MINS = 1 2 3 5 1 4  

1 2 3 5 1 4  LBSIHR STEAM / 55% EFF . - 2 2 4 5'7 1 EOULV. _ 

2 2 4 5 7 1  LES/HR STEAM X 1 1 3 4  BTU/LB = 2 5 4 . 7  BTU(e6) IHR e 

END 8 7 8 1 7 0  10: 5 0  

BEGIN 8 7 8 0 2 0  9 :  40  _ - _ _ _ _  _ _ _  
NET 1 5 0  GALLONS 7 0  MINS = 1 2 8 . 5 ' 7 1  GPH 

1 2 8 , 5 7 1 4  GPH X 1 5 0 . 0 0 0  BTUIGAL (EST) = 1 9 . 2 8 6  BTU(e6)IHR 

_ BAGASSE 2 5 4 . 1  - J S ,  X . 2  - 

O I L  

TOTAL 

4 '1 .1  LBS/HR 

.1.9 L B S / H R  

4 9 . 0  LBSIHR 
.3.'32 #/MMBtu 

Eastmount, Engineering Inc. 0 420 Main Street W a b o k  M A  02081 (508) 668-9005 



PLANT : 0KEEJ.ANTA 
LOCATION: UNIT 11 

END 

BEGIN 

NET 

RUN # :  COMP-3a 
DATE : 12-07-90 

INTEGRATOR FACTOR 

910262  13: 10 

908815 12: 0 - - - -__ ---_--  
144'1 X 100 f 'I0 MINS = 

10 0 

124029 

124029 LBS/HR STEAM / 55% EFF . _ 225506 EOUIV. - 

225506 LBS/HR STEAM X 1135 BTU/LB = 256.1 BTU(e6)/HR e 

END 

BEGIN 

NET 

878430 

878300 - -_  
130 GALLONS 70 MINS = iii.42~ GPH 

111.4286 GPH X 150,000 BTU/GAL (EST) = 16.714 BTU(e6)/HR 

ALLOW AB 1, E EM I S S I ON S 

47.9 LBS/HR - BAGASSE 256.1 _ 17 x . 2  - 
O I L  

TOTAL 

1.7 LRS/HR 

49.5 LBS/HR 
.193 #/MMBtu 

- - 17 x .1 

- - _ - 

Easrmount Engineering Inc. 420 Main Srreer Walpole, M A  02081 (508) 668-9005 
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PLANT: OKEELANTA 
LOCATTON: UNIT 13. 

NO. : 

FINAL : 

TARE : 

NET : 

WEIGHT 
RESIDUE = 

Mn - - 

3780 5 

.'7950 70.3204 

.6386 70.2968 

,1564 .0236 
_ _ _ _ _  - - - - - - - 

180.00 
.96 

179.04 Ma 

Q S  = 3600(.L -BWO) 

cs = (2.205 x 10 

CS' = 0.0154 (Mn) 

PMR = ( a s )  (CS) 

RUN # :  COMP-la 
DATE : 12-06-90 

3717 9 

.6444 12.5770 

.6442 72.5759 

.0002 .0011/200ML 
__-- -  _------  

. . .  
VOLUME OF RINSE 174 

AS = 44.2 SO FT 

VS) (AS) (17.64) (PS)/ (TS) = 440'1016 DSCFH 

6 )  (Mn) / (VM STD) = 8.519e-6 LBS/SCF 

/ (VM STD) .06 GRAINS - - 
f SCF 

31.54 LBS/HR - - 

251.4 BTU e6 - LOAD= MILLIONS OF BTU / HOUR INPUT - 
/ HR 

cs = LBS / MILLION BTu .149 LBS/ - - 
BTu e6 

48.48 LBS/HR - ALLOWABLE - 

- - .193 LBS/ 
BTu e6 

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



e PLANT: OKEELANTA 
LOCATION: UNIT 11 

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

NO. : 3'1 79 6 

FINAL: .151'1 69.9221 

TARE : .6390 6 9 . 8 7 1 0  

NET : . 1 1 2 7  . o s 1 1  
_ -_ - -  - - - - - - - 

WEIGHT = 163.80 
RESIDUE = - 1.15 

Mn - - 162.65 M g  

COMP-2a RUN # :  
DATE : 1 2  -0'1 -YO 

BLANKS 
FILTER ACETONE - -__ - -  - - - - - - - 

317.1 EE220 

,6444 72.5'770 

.6442 1 2 . 5 7 5 9  

. 0 0 0 2  .0011 /200ML 
- - - - - _. - - - - - - 

VOLUME OF RINSE 210 

AS 44.2 SO FT 

CS = (2.205 X 10--6) (Mn) / (VM STD) = 1.170e-5 LoBS/SCF 

PMR ( Q S )  (CS) 

LOAD= MILLIONS OF BTU 1 HOUR INPUT 

CS = LBS / MILLION Bl'u 

ALLOWABLE 

. 0 8  GRAINS - - 
/ SCF 

46.91 LBS/HR - - 

- - 254.7 BTU e6 
/ HR 

- - .la4 L B S /  
BTu e6 

49.02 LBS/HR - - 
.192 LBS/ - - 

Bl'u e6 

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



PLANT: OKEELANTA 
LOCATION: UNIT 11 

SAMPLES 
PI LTER BEAKER 
- - -_ -_  _ _ _ _ _ _  

NO. : 3 7 7 8 7 

FINAL: . ' I  663 72.5956 

TARE : $6426 72.5210 

NET : .123'1 .0686 
----- - - - - - - - 

WEIGHT = 192.30 
RESIDUE = - .96 

Mn - 191.34 Mq - 

o s  = 3600(1-BWO)(VS 

cs (2.205 X 10-6) 

RUN # :  COMP-3a 
DATE : 12-07-90 

3777 9 

.6444 72.5770 

.6442 72.5759 

. 0 0 0 2  .0011/200ML 
- - -__ - _ _ _ _ _ _  

VOLUME OF RINSE 174 

AS = 44.2 SO FT 

/ (VM STD) = 1.330e-5 LBS/SCF 

. O Y  GRAINS _ _ 
/ SCF 

256.1 BTU e6 - LOAD= MILLIONS OF BTU / HOUR INPUT - 
f HR 

cs = LBS / MILLION ETu 

ALLOWABLE 

.215 LBS/ _ _ 
BTu e6 

49.54 LBS/HR - - 
.193 LES/ - - 

BTu e6 

~~ ~ 

Eastmounf Engineering Inc. 420 Main Sweet Walpole. M A  02081 (508) 668-9005 
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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  # l i .  
P a r t i c u l a t e  E m i s s i o n s  T e s t  R e p o r t  

r:r: 

DRY GAS ou:r 

D s  ( P T )  

F: 

F f a c t o r  e 

NOMENCLATURE SHEET 

PA;<'P ICULATE EMI,:j:j I,ON '1,'I~::j'l' 

Acr?t.one r e s i d u e  - r e s u l t .  oi- Bj ank  e v a p 0 r a t . i  @ n .  

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

Area n t  t h e  s t a c k  i n  s q u a r e  f e e t . .  

Below d e t e c t a b l e  l i m i t s  

T h e  amount of m o i s t . u r e  i n  t h e  f l u e  g a s .  

P e r c e n t  of  c a r b o n  monoxide i n  t h e  f l u e  g a s .  

P e r c e n t  of c a r b o n  d i o x i d e  i n  t h e  f 1 . i i c  g a s .  

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

The  c o n c e n t r a t i o n  i n  t.he s t - ack  i n  pounds  per  
: ; t anda rd  c u h i c  f o o t .  

The c o n c e n t . r a t i o n  i n  t h e  s tac ls  i n  q ra i . n s  p e r  
s t a n d a r d  c u b i c  f o o t .  

'J'he met.er o r i t i c e  d i f f e r e n t . i a i ,  

The m e t e r  o r i f i c e  d i f f e r e n t i a l ,  abso1u t . e  
c o n d i t i o n s  i n  i n c h e s  o t  m e r c u r y .  

lli.:amet:.ei: o: t h e  n o z z l e  i n  i n c h e s .  

T e m p e r a t u r e  of t h e  d r v  rlas meter i n l e t  d e g r e e s  
Fa r e n  tit: i. n ht. . 

T e m p e r a t u r e  of t h e  d r y  g a s  meter o u t l e t  d e g r e e s  
F a r m h e i q h t .  

Diamet.er of t h e  s t a c k  i n  t e e t .  

The wn i s s i . on  r a t e  i n  pounds per  m i l l i o n  8t.u 
d e r i v e d  b y  u s i n g  F - F a c t o r .  

The e m i s s i o n  r a t e  i n  pounds per  m i l l i o n  B t u  
d e r j . v e d  bv i i s e  of c a l c u l a t e d  h e a t  i n p u t .  

T h e  d r y  q a s  meter r e a d i n q  a t  t h e  end  of t h e  
t e ,q t ,  

Thl? t h e o r e t . i c a 1  amount of a i . r  .in d r y  s t .ant tar t i  
~:i.i.ln.c t e e t  ( D S C F )  needed  t o  combust. a m i . 1  I.I.on 
B t . 1 1 ' ~  worth of t u e l .  

Easrmounr Engineering Inc. 420 Main Street Walpole. M A  02081 (50%) 66%-9005 



O k e e i a n t a  C o r p o r a t i o n  - S o i i e r  i/ 1:l. 
P a r t  i c u I. at e E m i  s s i o n s  T e s t .  R e  DO r t. 

F i l t . c r  C a t c h  
e 

I N T  METEX 

Md ( D R Y )  

M N  

M N '  

Ms (WET)  

K N %  

NO PTS 

P STK 

PMR 

PS (ABS) 

SO ROOT 

Sol??' DELTA P 

S t a c k  Temp o r  
TS ( ' F )  

TS ( ' n )  

T (Hot Box) 

TM ( ' P )  0 

NOMENCLATURE: (c!unt  ' t i )  

The amount o f  p a r t i c u 1 a t . e  c a p t u r e d  on % h e  
t i  I t. e r ti 11 r i n rl .t. r3.s 1: i nq . 
The d r y  qas met.er treadinq a t  t . he  heqiiini .nq o f  
t he  t.eSt. 

T h e  d r y  m o i e c u l n i r  w e i q h t .  o f  t h e  f l u e  oar-; i n  
poiincis per vound mo I e .  

T h e  amount of p a r t i c u l a t e  c o l l e c t e d  b y  washi.iirr 
the  n o z i ' l e .  (>robe, and  t r o n t  h a l t  n t  Lhr? 
qlasswai:'?, repoi : ted i n  mi I. liqrnm:;. 

'The m i  I I i .grams o f  p a r t i c u l a t e  onl I c?ct.ed minus  
t.he b l a n k .  

Vlet. o r  act .unl  m o l e c u l a r  weiqht. of t .he  f l u e  r las 
1.n pounds p e r  pound mo 1 e .  

T h e  p e r c e n t .  o f  n i t r o g e n  i.n t -he  f I u e  r i a s .  

Number o f  trsver:;~: poi.nt.2. 

P e r c e n t  o t  nxyqen in t h e  f l u e  gas.  

B a r o m e t r i c  p r e s s u r e  at. tes t .  1 , n c a t i o n .  

S t a t i c  p r e s s u r e  of t h e  s t a c k  i n  i n c h e s  of: wat.er. 

The e m i s s i o n  rat.e i n  pounds per h o u r .  

Absn1ut.e p r e s s u r e  c0nd i . t - i ons  i n  the  : : l . % c k  :in 
i n c h e s  o f  m e r c u r y .  

'The v n l u m e t r i ~ c  t l o w  r a t e  of  t .he t i l i e  (iii:.: iii i l r v  
s t a n d a t - d  c u h i c  f ee t .  p e r  h o u r .  

T h e  s a u a r e  root c r t  each v e J o c i t v  head 
mea s u r euien t. . 
The a v e r a g e  of t.he s a u a r e  r o o t s  ot t h e  rneasiireti 
p r e s s u r e  d r o p s .  

The t e m ~ e r a  t : u r r ?  ink t.he :;I ;ick i TI dc?czri?e:.: F a r e n  
hej.qht. .  

The tempera t . i i re  o t  t.he st.ack i n  d e u r e e s  R a n k i n e .  

T e m n e r a t ~ u r e  a r o u n d  t h e  f i  I. t e r  b o x ,  deqirees 
F a r e n h e i  q h t  . 
Averaqe t:.wnperature of  t.he d r y  qas metr::r i.n 
drqrees F a r e n h e i q h t . .  

- 

Easrmount Engineering Inc. 420 Main Streer 0 Walpole. MA 02081 (508) 668-9005 



TM ( ' R )  
a 

VEL HKAD 

VM STD 

vs 

VW STI) 

0keelant.a Corporation - Boiler # I_I 
Particulate Emissions Test Report 

NOMENCLATURE (cont 'd) 

Averaqe temperature of the dry qas meter i.11 

deqrer: Rankine. 

The pressure drop measured across the Pitot. 
tubes. 

'Phe amount of water coll.ect.ed in the impinqers 
in milliliters. 

The voliime sampled through the dry Gas meter 
in cuhi.c feet.. 

Vo.1ume sampled through the dry gas meter cor--  
rected, to standard conditions. 

Velocity of the s t a c k  gas in feet. per sec!orid. 

The amount of moisture collected, converted tn 
standard cubic feet. 

Meter box calibration factor. 

sampi i .ng time in minutes. 

Easrmounr Engineering Inc. 420 Main Street Walpole, M A  02081 (508) 668-9005 
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APPENDIX V I 1 1  

FIELD D A T A  SHEETS - STACK TESTING 

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



-- FIELD DATA S H E E T  

GENERAL INFORMATION 

Plant: 

Locat ion: 

Ds (ft): 

On ( i.n) : 

Filter 1): 

c p  : 

P bar: 

P stack: 

IMP-I (INT) 

IMP-2 (INT) 
.- e IMP-3 (INT) 

IMP-4 (INT) 

K co2 

n 0 2  

w co 

,. 

T E S T  1 

p 7 
95- 
0 

R u n  W :  

Date: 

N o .  Points: z.-/ 
T e s t  Lenqth: LL) 
End Meter Readlnq: &2./37 

Int Metar Readlng: L l L I  LCC 

End T l m e :  /3 .Lo 

Begin Tlmc: /2 15 

IMP-3 

IMP-4 

T E S T  2 
'k 

. ,  . T E S T  3 

' ,  
.. 

. . .. 

P 
Orsat Analyst: \L I$,q l-fll.? Agency Rep: 

/ 

Comments: i ,  , 

I 

: , .  ~. 
! 

Eastmount Englneerlng, I n c .  410 Hain Strmat, Valpolm, X A  0 1 0 8 1  
e 



P a g e  

P l a n  

1.7 

3.q- 

Cl -'7 

E a m m i i r  Engineering Inc. 420 Main Sireef 0 IValpole. M A  02081 (Joe) 668-9005 



I 1.1- I .-- I I I-. 

I I 1-1- I I I 1- 

I I-. 

I .  I 

I 
I I I I I I I I I 

I I I I I I I 
I I I 1-1-1 --I 

I 

C o m m e n l r :  D E L T A  P L - - D E L T A  H 
Box I; ___ i Y ' -  , D E L T A  tl U a::.- 

S T A R T  T l H E  : __ 
STOP T I M E  : k'fl 

I N I T I A L  L E A K  C H E C K  -ccO A T  /t INCllES HC 
F I N A L  L E A K  C H E C K  - AT __ l l 4 C l l l : S  I I C  

c 
. I  

~ar~rno i rnr  Engineering Inc. 420 Main Sireel IValpole. M A  02081 (S08)468-900J 



-- FIELD DATA SHEET 

GENERAL INFORMATION 

Plant: 

Location: 

Ds (11): 

Dn ( i n ) :  

F i l t e r  Y :  

c p  : 

P bar: 

P stack: 

IMP-I ( I N T )  

IMP-2 ( I N T )  

IMP-3 ( I N T )  

IMP-4 ( I N T )  

\ 

T E S T  1 

w c02 //. 5 
n 0 2  3, 7 
w co 0 

Project Director: -3- ?+cKy 
/ 

'Meter B o x  Operator: k. /7Jh n/ 

Probe Operator: f l  uwu8 
Oreat Analyst: 

Commen t e : 

'0 

Run Y :  

Date: 

No. Points: 

Test Lenqth: 

End Meter Readlng: 

Int Meter Readlnq: 

Begln Tlme: 

End Tlme: 

IMP-I (FINAL) 

IMP-2 (FINAL) 

IMP-3 (FINAL) 

IMP-4 (FINAL) 

TEST 2 T E S T  3 

Field Laboratory: 

Chaln of Custody: 

Plant Coordinator: 

Agency Rep: K8 P&e 

 stmo mount Englnaarlng. Inc. 4 2 0  Hain Straat. W 8 I p o l ~ .  H A  0 2 0 8 1  



8.6 

. . .  

8-8 

9.6 

P a q a  

P l a n  

Commen 
I I I-I-I--I I I-. 

S :  DELTA P I DELTh H 
BOX # -  ; y ' -  % , D E L T A  I4 U ' 

START TIME : 9- 
BTOP TIME : 

' I N I T I A L  L E A K  CHECK *= AT /5 INEIIES H C  
. .  

. 
FINAL L E A K  C H E C K  -. AT ___ 1NCl i I :S  H C  

. v  

Eamoioi i  Engineering Inc. 420 hlairt Sircer It'alpole, AIA 02081 (S08l668.900J 



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

Cornmapti: DELTA e DELTA H 
B O X  m - i Y ' =  - ,  D E L T A  Ii 0 s::.- 

S T A R T  TIME : __ 
BTOP TIME : 
' I N I T I A L  L E A K  CHECK AT INEIIES HC 
F I N A L  L E A K  C H E C K  AT I H C 1 i l : S  H G  

. .  

. 1' 

Emmotmi Engineering Inr. 420 I fa iq  Slrrct IValpole. M A  02081 (508) 668-9005 



FIELD DATA S H E E T  -- 
GENERAL INFORMATION 

Plant: 

Locat ion: 

D s  ( f t ) :  

Dn (in) : 

Filter I: 

c p  : 

P bar: 

P stack: 

IMP-1 (INT) 

I M P - 2  (INT) 

INT) 

INT) 

IMP-3 

I M P - 4  

n CD2 

n 0 2  

n co 

1 .c 

Project Director 

Meter B o x  Operator: i- 1 
f i ls  ./Pd 

/;y , i y t - .  I / - c r &  p r o b e  Operator: 

R u n  Y :  

D a t e :  

N o .  Points: 

T e s t  Length: 

End Meter Readlng 

Int Meter Reading 

Begin Tlmc: 

End Time: 

IMP-1 (FINAL) 

IMP-2 (FINAL) 

IMP-3 (FINAL) 

IMP-4 (FINAL) 

T E S T  2 T E S T  3 

Fleld Laboratory: 

C h a i n  o f  Custody: 

Agency R e p :  

Eastmount Englnsmrlng, I n c .  420 Hain Straat. Walpolm, H A  0 1 0 8 1  



7-s 

P a q e  _ L o t 2  B a m p l l n g  tlmc p a r  p o i n t :  '2 k fly/+/ 

P l a n  

L o c a  

Trav 
N o .  
- 

I o n :  

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

I I 1- I -1 I 1- I 
I I I I I I I I : 
I I I 1-1-1 --I I 1- 

c o n m a n t i :  DELTA P a I D E L T ~  H .2.33 BOX a : ; y ' .  / . a 0 (  , DELTA t i  Q I:..- 

B T O P  T I M E  : a . .  
' I N I T I A L  L E A K  CHECK ._o AT 
S T A R T  T l H E  : /70c 

I N E I I E S  HC 
FINAL LEhK CHECK & hT 6-1NClll:S H C  

" 

. 1' 

Eorlmotinr Engineering Inr. 420 Aloin Sireel 0 It'alpole. A4A 02081 (JOE) 668-9005 



7-6 
I I I I I I I I I 

I I I I , I  I I I I 
I 1-1 -I-- I I 1- I I 

I I I 1-1-1 I I 1- 
1 I I I I I I 
I 1 I 1-1 -I--! 

I I 
I 1- 

C o m r n a n t s :  DELTA P * - I DELTA H 
BOX Y - ; Y ' .  - , DELTA II a:..- 

START TlME : - 
STOP TIME : - 
I N I T l A L  LEAK CHECK - AT - I N E I I E S  HC 
FINAL L E A K  CHECK 3' AT 1 N C H I : S  HC 

. .  

farlmoirtir Engineering Inr. 420 Aloin Sirerr IValpole. M A  0208 I (Joe) 668-9003 



Okeelanta C o r p o r a t i o n  - B o i l e r  # :I1 
P a r t i c u l a t e  E m i s s i o n s  Test R e p o r t  
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APPENDIX IX 

EQIJTPMENT CALIBRATION SHEETS 

Easlmounl Engineering Inc. 420 Main Slreer 0 Walpole. M A  02081 (S08) 668-9005 



W l X  NUMBER: 4 
I 'RF ' l 5  RAW ; 30.04 

kl IN $I 

I 

IIRMUL S :  

VOLUME VOLUME 
WET DRY 

5 5.037 

5 5.043 

10 10.190 

10 10.273 

10 10.330 

10 10.400 

DELTA DELTA H PRES e m  TIMI: 
t4 113.6 ( A B S  ) ( M'rN"; ) 

.50 .036a 3 0 . O R  

1 .oo .0735 30.11 

i .scJ .1103 30.15 

2 .oo .1471 30.19 

3 .OO .2206 30.26 

4 .oo .21)41 30.33 

TEMP UET 
( ' r )  
69.3 

69.7 

/v .v 

70 .O 

69.3 

69 .O 

TEMP DRY TEMP D R Y  TKPlI-' U R Y  
INLET our ( nv6 ) 

82.3 77.3 79 . e  

83.7 78.3 81 .O 

U b . /  B U . 3  43 .s  

89.3 82.7 86 .O 

91.7 03.3 87.6 

94.7 85.3 YO .o 

rSrvrr:wx 

M A X  'L u t ; V i A r I w  
AI  I iiI*IARI F % GEV 

Y 

1.011 

1.010 

1 .&e3 

.9979 

.PPr(O 

.9900 

i .001 

1.10 
2 -99 

CALLBURTION BY: 

W O T T  LAWTON I j - F e A -  9LJ 



NOZZLE CALIBRATION SE!D 

- /oz PROJECT NAME: &&-e7+ PROJECTNUMBER: 

POINT# 

1 

2 

3 

AVG . 

/ CALIBFATEb BY: DATE: 

fistmount Engineering h e .  420 Main Street Walpole, M A  02081 (508) 668-9005 



NOZZLE CALIBRATION SHEET 

pCIIClT# 

1 

2 

NOZZLE#- fi”.’NOZZLE #kZ NOZZLE#- NOZZLE #- 

2 3 0 5  

3 a 5  

AVG . .305 

,256 

DATE: 

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



THERMOCOUPLE CALIBRATION SHEET .............................. 

SET IJ: 8 ' - 1  

REFERENCE UERCVRYlCLASS 

DATE: 1 0 - 2 5 - 8 5  

STANDARD ('F) THERMOCOUPLE ( I F )  AESOLUTE OF 
% DEVIATION 

7 2  .37 7 4  

2 1 0  2 0 5  

4 0 9  

, 7 5  

1 . 0 5  

1 . 0 5  UAXIUUU DEVIATION 
* ,  

AI LOVAE L E 1 . 5 0  

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

.-. i > 
0 

DATE: 11-15-85 SET 0: 8, .5 ' -1 .  

STANDARD ( ' F ) THERUOCOUPLE ('P) ABSOLUTE OF 
'h DEVIATION 

6 6  63 . s 7  
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RUN 4 RUN2 R U N 3  
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1- H20 COLLECTED'CONLY VOL.ilEASIJRED3.HL: 3.Gg.i.. ................ 7 - 5 2 0  2m.b  
2. HXI COLLECTE~GCUEICHED PART .ONLY I ,  mi: L. y ....................... i 3,2 j f d  g 
:i. H ' N  PARTICUL&TEY:UEIGHT, .FII: I I74 , ........................ / 6 2 ,  # /Y /  

. . . . .  . .  

'' 47,33b 3 J. 314 32S2-4 4. v i m  voLunE PETERED, CF: ........................ 
-- 5 -  Y DRY GAS FlETER C A L  FACTOR: , f !  @I l . W  / e m /  

7 -  DH AVG DELTA H. I N  H20: 3003 I ' 23 /. 3 3  

8 L.< C -  T'Pl A V G  METER TEPlP, DEL F: 8 4, sT t?.  Y 
L 7. T ' S  AVG STACK TEHP, DEG F: . i.Fib.t.( . .  .LSQ ; 2 - 1  !K6. .. 

4 0 ,  P I S *  STACK PRESS, *IN .... C ...... 3 :  " ........................ i L . z  / z  
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6. RDP AVG 5QR DELTA P CUIiEN S A N P L I N G I :  . -9-1 z... ..'.6.d.. . .'.o.z.. 
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4 4 . ' P ' B  OARDHETRIC PRESS. I N  HG: 30.68 3oq-o f .  ~ L J ~ Q B  ........................ 
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.. , 13. D ' N  ACTUAL NOZZLE DIAI IETER, IN.: ..i 3& ..................... c 2.c # ,2/( 
@Q.. \o. fi 1 4 .  T ACTUAL SAflPLE T I H E ,  HIN: 
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'y., 4B. -ORSAT/FYRITE - XO2:  lj I .S' 
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.'' 47.' ORSAT/FYRITE - XCO2: ........................ ,. . 1 5 %  7 
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$j 20. ORSAT/FYRITE [FOR C'S  @ 5EXE.A. I - X O :  .. -: .................... 
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.... .: 28. CYCLONIC C 4 E - Z e D E G I  - AVG COSCYAUJ: ........................ 
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21. jpRoCESS UT SOUnCE - T/liP.: ........................ 
.'I: 22.  LB/TON REGULATED - T/HR: ........................ 

nh '9 27. LR/* REGULATED C *  AS D E F I N E 0 1  . */HR: ........................ 
I .- 1 :+, 

t.  23. ~ A r n o c * m  ( ~ J - ~ V A L C S A ~ P L . E  PTWT:: PTSI: ........................ 
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