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Ol tee l an ta  Corporation - B o l i e r  #5 
P a r t i c u l a t e  Emiss ions  Test Repor t  

I. 0 COMPENDIUM 

L%istmount Engj .neer inq  i :nc .  , conriucted a Compliance 
p a r t i , c u l a t e  b?mi:;si.on:; Te:;?. Proqram on Uni.t #!I a t  O k e e l a n t n  
C o r p o r a t i o n ' s  South  Uay, F l o r i d a  f a c i l . i t y  on December lZ. 
1.9YO. The t e s t  uroqrn in  c o n s i s t . e d  o t  a s e r i e s  of t h r e e  EPA 
Method S t.est r u n s .  

A l  1 t e s t i n g  was conduc ted  i n  s t . r i . c t  a c c o r d a n c e  w i t h  the  
Environmental .  l ? ro t . ec t ion  Aqency Reference Met.hods 1 I:.htrouqh 5 
as tounct i n  t h e  F e d e r a l  R e g i s t e r  ( 4 0  CFR f 9 0 )  as amended and 
were c o n s i s t e n t  w i t h  t h e  S t a t e  of F lor j .da  Dermrt.ment. ut 
En v i r onmen t a i R e g  u 1 a .t. i on ' s gu i d e  1 i ne s . 
The p u r p o s e  of t h i s  t e s t  was t o  determj.ne compI.iance wi.th t h e  
ru les  of t h e  Department ot Envi  ronment.al Requ la t - inn  ( D E R ) ,  
Chapter 1 '7 -2 .600  A 1 . r  P o l l u t i o n ,  S e c t i o n  2 . 0 5  P r o h i b i t i v e  
A c t s ,  S u b s e c t i o n  6 ,  S t a t : i o n a r y  S o u r c e s ,  T a b l e  T I ,  Emiss ion  
L i m j ,  t i n q  S t a n d a r d s .  

Uurinq t e s t i n q  t h e  b o i l e r  was b u r n i n q  b a g a s s e  a s  f u e l .  
B o i l e r  No. !j is  r a t e d  a t  1 2 5 . 0 0 0  pounds 01: L;t:.eanl p e r  h o u r .  
Rcsu l t r :  ot t h e  t-est. procrram ind: i . ca te  B o i l e r  No. 5 t o  he i n  
comn I. i.ance wit.h t.he I.~l.orj.da 131i:R emi.ss ion standarrdr, .  The 
tol. J owiny t a b l  e summarizes  t h e  e m i s s i o n  resuj t:;, em>:.:!:i on 
s t a n d a r d s  and b o i l e r  o p e r a t i n s  condj. t .Lons.  

3 RUN AVG.  .18S 4 ' 1 . 3 3  . 3 0 0  ' / C i , ' / f i  124OU.I .  9 Y . .'3 96 
Sean MacKay, P r o j e c t  D j ~ r e c t o r ,  was  i n  charcre o t  and 
r e s p o n s i b l e  t o c  a l l  s t a c k  t e s t i n g ,  conduc ted  a l l  c a l c u l a t i o n s  
and m a i n t a i n e d  c h a i n  o t  c u s t o d y  o t  all s a m u i e s .  K i e r a n  Nolan 
o p e r a t e d  t h e  meter box  and per fo rmed  t h e  f i e l d  l a b o r a t o r y  
a s p e c t s  of t h e  program. Mark Wescott. locat .ed 1.he p r o b e  a t  
t h e  p r o p e r  t r a v e r s e  poi.nt  l o c a t i o n s  and a s s i s t e d  w h e r e  
r ec ru i r ed .  Mr. Kennet.h Tucker  of  t h e  F i o r i d a  Department. of 
Environment;iI. Reuiil.ntj.on o b s e r v e d  t h e  s t a c k  t e s t i n o  and 
b o i l e r  o p e r a t i o n s .  M r - .  A .  Padrone  was t h e  b o i l e r  room 
s u p e r i n t e n d e n t .  M r .  Georqe Devane was r e s p o n s i h l e  f o r  b o i l e r  
o p e r a t i o n  and acgui.r:i t i o n  ot a 1  I p e r t i n e n t .  pr'ocesr; c i a i . ~ .  
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Okeelanta Corporation - Boiler # 5  
Particulate Emissions Test Report 

e 

2 . U  STACK SCHEMATIC 

OKEELANTA CORPORATION 
UNIT # 5 

SOUTll BAY, FLORIDA FACILITY 

The t'ollowinq I:; a schematic of  the stack which services 
Boiler # S  at. O k e e l a n t a  Corporation's South  Bav, Florida 
tacility. 

Det incx i  are the sampl i.nq port locations, int.eirior s t a c k  
dimensj.on:; and distance:; t:rorn the ports to the nearest 
upst ream and down.~t.ream interierences. 

-1.D.- C 

-D-> 

C-- STRAIGHTENING 
VANES 

\ 
\ < - -  S C R U B B E R  

\ 

DISTANCE UPSTREAM FROM FLOW DISTURBANCE (A) 4 '  

DISTANCE DOWNSTREW FROM FLOW DISTURBANCE (B) 16' 

DIAMETER OF PORT SLEEVE ( C )  4 I '  

LENGTII OF PORT SLEEVE (D) 3.5" 

NUMBER OF PORTS 2 

INTERNAL DTAME:TER OF STACK AT SAMPJjING PORTS .. '7 c, I e 
Drawinq not to scale 
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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  # 5  
P a r t i c u l a t e  Emiss ions  T e s t  Report  

3 .0  NIJMFAER OF TRAVERSE P O I N T S  AND SAMPLING TIME PER POINT 

OKEELANTA CORPORATION 
I J N I T  # 5 

SOU'PII O A Y ,  FLORIDA FACILITY 

M Duct. D.i a m e t e r s  1Jpst.ream trom Flow :l:ir:t.urrbancP (J)j.Tt.ance A )  
i 
n 0 . 5  :t . 0 :I.. 5 2 . (1 2 . 5  
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n 
t Duct Diameters Downstream from Flow D i s t u r b a n c e  ( D i s t a n c e  13) 
5 

Minimum number ot t r a v e r s e  p0 in t . s  tor p a r t i c u 1 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 = 1 6 '  o r  2 . 1  d i . a m e t e r s .  

I n  a c c o r d a n c e  w i t h  Method .L, 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  n r d e r  t o  sample f o r  a minimum ot one hour and draw at. 1ear;t. : ~ C J  
c u b i c  t e e t ,  e a c h  t r a v e r s e  p o i n t  was sampled t o r  2 . 5  m i n u t e s .  
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Okeelanta Corporation - Roiler # 5  
Particulate Emissions Test Report 

3.0 NUMBER OF TRAVERSE POINTS .AND SAMPLING TIME PER POINT e 
OKEELAN'PA CORPORATION 

UNIT # 5 
SOUTH BAY, FLORIDA FACILITY 

DIAMETER OF STACK: ' 1 . 5  FEET 
POII'P SLEEVE LKNGTH: 3 INCHES 

'I'NAV~l7:;E DISTANCE DISTANCE PROBE MANK 
PO I NT % O F  DIAMETER ( INCHES ) ( 1NCHES 1 

e 

1. 
2 
3 
4 
5 
6 
'I 
:1 
?( 

10 
11 
12 

2 , :L 
6 . ' I  

11.8 
17 . ' I  
2 5 . 0  
3 5 . 6  
6 4 . 4  
7 5 . 0  
8 2 . 3  
8 8 . 2  
9 3 . 3  
9 ' 1 . 9  

1 . 9  
6 . 0  

1 0 . 6  
1 5 . 9  
2 2 . 5  
3 2 . 0  
5 7 . 9  
6 7 . 5  
'14.1 
7 9 . 4  
8 4 . 0  
8 8 . 1  

5.4 
9 . 5  

1 4 . 1  
1 9 . 4  
2 6 . 0  
3 5 . 5  
61. S 
'11.0 
' I  'I . 6 
8 % .  Y 
8'1.5 
9 1 . 6  
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Okeelanta Corporation - Boiler # 5  
Particulate Emissions Test Report 

4 . 0  SAMPLING TRAIN AND ANALYTICAL TEST PROCEDURES 

The followinq is a description o t  the samplinq train and 
specifications of particulate collection media used in t.he 
tests. 

I. EMISSION SAMPLING E()lJIPMENT 

The specific train used during this t.est is one manufactured 
by Research Appliance Company (RAC). The design 
specifications of this train meets al.1 the requirements o f  
Environmental Protection Agency's Method 5 as found in the 
Federal Regulations under Section 4 0  CFR 60 as amended. The 
fol.iowin(l is a description of the individual pieces of- 
equipment used: 

Noz.zl.e - The nozzle was of seamless stainless steel tubing 
construction of the button hook desiqn. A range of sizes 
suitable tor isokinetic sampling was available. All nozzles 
were calibrated before testing. A nozzle calibration sheet 
may be found in the calibration section ot this report. 

Probe. - An 10 foot steel probe with a stainless steel liner 
was used. 

Heating S y s t e m  - The tilter temperature was maintained by 
enclosino the filter in a hot box capable of maintaininn the 
temperature at. % 4 I I  ' -F + 2 S  'F. This temperature was monitored 
by use of a thermocouple in the hot box. 

ritot Tube - A type S pitot tube attached to the probe was 
used to monitor the stack qas velocity. Since the pitot tube 
meets a l l  the dimensional criteria set forth in Method 2 of 
4 0  CFR 60, a coefficient of 0.84 has been used. 

Fiiter...Holder - A borosilicate glass type filter holder with 
frit support was used. 

Condenser - Four impingers connected in series, with ground 
glass leak-tree fittings were used as the condenser. The 
f-irst, third and f0urt.h impinqers were of the Greenburq-Smith 
design, modified by replacinq the tip with a 1/2" glass tube 
extending to about 1/2" from the bottom of the flask. The 
second impinqer was of the Greenburg-Smith design with the 
standard tip. 

Metering Sys~t~em - A vacuum gauge, micromanometer, inclined 
manometer, leak-free pump, calibrated thermocouples and a 
calibrated dry gas meter were the basic components used t o  
meter the dry gas through the system. 

- 
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O k e e l a n t a  ( : o r p o r a t i o n  - B o i l e r  # 5  
part  i c u 1 a t  e E m i  s s i on s T es t. Rep o r I: 

4 . 0  S A M P L I N G  T R A I N  ANI) ANA;,YTICAL TEST PROCEDUriES (Cant. ) 

Gas D e n s i t y  Deter .mina t ion  - A n  ORSA'C t y p e  conibl.lsti.on 
a n a l y z e r ,  c a p a b l e  o t  n i e ~ i s i i r i n ~ j  CO? , 0 )  i:nd CO was used t o  
d e t e r m i n e  t h e  moIeci.cI.at: weiqht of t.he k l u e  qa:;. An 
int:egr:at.ed p r o p o r t i o n a l  samp:I e was t a k e n  at. e a c h  of: the 
t r a v e r s e  poiiil:.;; .i,n o r d e r  t,o as:;ure I-.hat t h e  I :otai  t e s t .  s p a n  
was c o v e r e d .  The ORSA'I' a n a l y s i s  was conduc ted  i.nunediate1 y 
f o l l o w i n g  each t e s t  r u n .  

2 .  S A M P L I N G  ANI) ANALYTICAL PROCEDURES 

A i  L samrili.nq arid aria1 y t i c a l  procedure:;  were conduct.ed 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  methods p r e s c r i b e d  :LII Met.hocls :I. 
khrouqh !j o f  t h e  Code ol: Federal. R e q u l a t i o n s  as  t o u t i d  i n  40  
CFR 60 a s  amended. T h e  t o t  1ow:inrr i s  t.he s e q u e n c e  o t  e v e n t s  
t .hat  o c c u r  b o t h  p r i o r  t o  and  d u r i n q  t h e  ac tua l .  s t a c k  t e s t .  

T r a v e r s e  PoinI:L: - The t - r a v e r s e  p o i n t . s  were ca l  c u l a t e t l  :in 
acco,rdanr;e w i . ? . h  Method :I. and P.h.2 ? r o b e  was marked 
a c c o r d i n q l v .  

S t a t i . c  P r e s s u r e  -. The s t a t i , c  pressiire was checked  and  
recotcied.  

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 . r a v e r s e  was cnni l l ic ted.  
Readinqs  i n c l u d e d  t h e  p r e s s u r e  d r o p s  and s t a c k  gas 
t e m p e r a t u r e s .  

Nom0grap.h - Once a l l  of. t h e  above  i.nformat.i.on had been 
o b t a i n e d ,  t h e  nomoqraph was s e t  up  t o r  t h e  a c t u a l .  test. t o  
c o r r e l 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 .  

Barometr.ic. P r e s s u r e  - B a r o m e t r i c  p r e s s l i r e  was obtai.nc?d h y  I.ISC? 

of. an a n e r o i d  ba romete r  a t  t h e  t e s t  s i t e .  

Sam? 1 i n q  T r a i n .  S.et-Up 
( a )  'The pre-weiqhed t i . J  t.er 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  ot w a t e r  was placed i.n t h e  f irst .  two imPi .nc l e r s .  
( c )  Approximate ly  200 qrams o t  s i l i c a  q e l  was p l a c e d  i n  t h e  

t o u r t h  i m p i n q e r .  (J.'xact w e i g h t s  were ionqed  on t h e  
f i e l d  data s h e e t s ) .  

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

( t i )  Crushed i . ce  was > l a c e d  a rnund  t h e  : i .mpinqers.  
( e J  Once assembly  o f  t h e  e n t ~ . r e  t c n i n  was co inp ie t ec ,  t h e  

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

P I . - e - t e s t  L,ea:c 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 g ,  t h e  s y s t e m  was J r a k  checlced at. 15 
i n c h e s  ofi vacuum. A Lertkaqe r a t e  of less t h a n  0 . 0 2  CT'M h a d  
t o  be a c h i  cved  b e f o r e  , t es t incr  commen.ced. 

L' i n a l  (;heck - o n c e  evei:*/!(:hing was r e a d y  1.o 1 1 0 ,  the P l a n t  was 
checked t.o a s s l i r e  t h a t .  :i.t war: runni.nq at. d e s i  r e d  c a p a c i  t . y .  

Eastmount Engineering Inc. 420 Main Street Walpole. MA 02081 (508) 668-9005 
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Ol tee l an ta  C o r p o r a t i o n  - B o i l e r  # 5  
P a r t i c u l a t e  Emiss ions  T e s t  Repor t  

4.0 SAMPI>LNG TRAIN ANI) ANALYTICAL. TEST PROCEDURES ( C O n t . .  

Sampl i . 1 1 q  - IsokineI ' .2.c s amul inq  as  desc r i . bed  i n  Met.hoci I) t.hen 
took  p l a c e .  

P o s t - t e s t :  Leak C:icc!r - Upon compJ.eti.on of each  tes t .  r u n .  t h e  
s y s t e m  was l e a k  checked  a t  t h e  h i q h e s t  vacuum r e c o r d e d  durinq 
tha t .  r u n .  A l l  l e a k  c h e c k s  were less  t h a n  0 . 0 2  CFM and 
c o n s i d e r e d  a c c e p t a b l e .  

Sample Necovery .- Because of t h e  i m p o r t a n c e  of Droner  sa rmle  
r e c o v r c y  pi:ocedui:es, de t . a i l s  of t h e  :;ample r e c o v e r y  c a n  be 
f01117tt i n  t.fie Q u a l i t y  (:oritrol P r o c e d u r e s  S e c t i o n  of t h i s  
C e P 0 t.' ?. . 

l g o k ~ . n e t i c s  - Once a1 1 sarrilnl e r:ecovery was comple ted  and t h e  
amount of m o i s t u r e  c o l l e c t e d  had been d e t e r m i n e d .  
c a l c u l  at.i.ons were conduc ted  t o  d e t e r m i n e  t h e  p e r c e n t  
i n o k i n e t i c s  of t h e  t e s t  r u n .  

O p e r a t i n g  Data  S h e e t s  - All p e r t i n e n t .  o p e r a t i n g  dat-a were 
loqged t h r o u q h o u t  t h e  t e s t i n g  p e r i o d  b y  p l a n t  p e r s o n n e l .  

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



O k e e J  a n t a  C o r p o r a t i o n  -. B o i  l e r  H S  
P a r t  i c u  I a t  e Emiss ions  T e s t  Renor t 

5 . 0  QUALITY CONTROL PROCl2I)URSCS 

T h e  toJlowin(1 i r :  a r i e sc r ip t . i nn  of t h e  p r o c e d u r e s  1iSed f o r  
rnaiiil:.aLni.nq t h e  i n t e q r l . t y  o t  sainp1.e:; c o l l e c t e d ,  incIildi .nq I:he 
c h a i n  o t  c u s t n d y  and  r1ualit.y c o n t r o l  a s s u r a n c e  of: t i :  t .ers  anti 
a c e t o n e  wash. 

P r e - t e s t  p r e p a r a t i o n  c o n s i s t e d  of- t.he t i 1  t e r s  bei.nq 
d e s i c c a t e d  a t  (;:3 3 :l.O 'P a i :  ambient.  pt:essut.e f o r  a t  Least  
t.WerJty f o u r  ( 2 4 )  h o u r s .  A t  i n t - e r v a l s  of at. l e a s t .  s ix  ( 6 )  
h o u r s ,  t h e  f i l ter : ;  were r e -we iqhed  u n t i l  a c o n s t a n t .  weiqhl:. 
was a c h i e v e d  t 0 . 5  rnq change  from t h e  p r e v i o u s  wejqhi .ng.  
T h e s e  pre-marked f i l t e r s  were t h e n  r iut  i n t o  p e t . r i  d i : . ;hes  and 
s e a l e d .  Al l  f i l t e r s  used d u r i n q  t e s t i n g  were put  i n t o  a 
c n r r y i n q  case f o r  t r a n s p o r t .  t o  t h e  job  s i t e .  A I.ist o t  t.he 
t i  J t e r s  and t . a r e  w e j g h t s  w a s  nva i  l i rh le  P r i o r  t o  t e s l : : i n r j .  

A f t e r  each t e s t  r u n ,  t h e  f i .1. ter and any P a r t i c l e s  wtii.c!i may 
have acihered t o  t.he f i 1 t . e r  holder g a s k e t  were c:iretul  J y  
removed from t h e  f i l t e r  holdei:  and p l a c e d  i n t o  i t s  i d e n t i f j . e d  
pet.ri dish connt:zine+. ':.'his c o n t a i n e r  was t h e n  labr-J cid wl t:h 
t h e  r u n  number and d a t e .  

Taltinq c a r e  t o  see t .hnt.  pa r t i c1 i Ja t . e  on the o1itsl.de o t  t.he 
p r o h e  o r  o t h e r  e x t e r i . o r  si.it:t:ace d1.d n o t  qel: i n t o  the: ;?arnpi.e, 
p a r t . i c u l a t e  m a t t e r  t r c r m  t h e  p r o h e  J : ine r ,  n o z z l e ,  p r o b e  
f i t t i n q s ,  and f r o n t  h a l f  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 sample  cc>n t . a ine r .  T h i s  c o n t a i n e r  Was t.hen 
s e a l e d .  The run  number,  d a t e ,  and a mark i n d i c a t i n g  t h e  
l e v e l  o t  t h e  acet.one wash i n  t h e  but. tJe was rec!ordc:d or) t.hc 
bo t. t 1 e . 
i3ot.h t h e  p e t . r i  d i s h  c o n t a i n i n q  1:he f i l t e r  arid t h e  S o t t - l e  
c o n t a i n i n q  t h e  a c e t o n e  wash wei:e t r a n s p o r t e d  t.o Eastnioirnt:. 
E n g i n e e r i n g ' s  laboratorv. 

Once a t  t h e  l a b o r a t o r y ,  ea(:!\ t i l t e r .  wa:; weiqhed and t h e n  p u t  
back i n t o  i t s  i n d i ~ v i ~ d i i a l  c o n t a i n e r .  The r :ontai .nrr  was tRen 
p l a c e d  i n  a d e s i c c a t o r  t o r  a t  i ea s t  twenty  f o u r  ( 2 4 )  h o u r s  
and t h e n  weiqhed .  At. i n t . e r v a l s  of a t  l e a s t  s i x  1 h )  
h o u r s ,  t h e f i l  t e r s  were re -weiqhed  u n t i l  a c o n s t a n t .  we.ioht 
was a c h i e v e d  .t 0 . 5  mq change  I - r c m  t.he p rev io i i s  we igh ing .  

The  l e v e l s  marked on  t h e  b o t t  l es  c o n t a i n i n s  t.he a c e t o n e  wash 
were checked  t o  confirnr  t .hat  no ! ealtaqe oCcllrriad d l l r ? n ~ I  
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 PL'? 
t a r e d  beake r  a n d  e v a p o r a t e d  t o  t l r v n e s s .  Once t.hi.5; had beell 

a c c o m p l i s h e d ,  t h e  beake r  was 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 . ea s t  twe11t.y f o u r  1 2 4 )  hour:; anti t h e n  weiqhed.  A t  i n t e r v a l s  
o t  at. l e a s t  s ix ( 6 )  hniurs ,  t h e  beakeic was re -weiqhed  u n t i l  ;i 
c o n s t a n t  we iqh t  of .k 0 . 5  mg chtinge from t.he p r e v i o u s  weiqhinq  
was achi.eve:6. 

A l l  calcui a t i o n s  were cc~nt l i~cteci  i n  s tr ic!t  ac!cc>rdancr wi t.h 4 0  
C F i ?  00 ( S e e  Calcir1.ati.nn Shec?t.r, i n  report .)  . 

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



Okeelanta Corpora t ion  . -  Boller # S  
Particulate Emissions Test Report 

APPENDIX 1 

COMPIJTER INPUT SHEETS 

- 
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PLANT: OKEELANTA 
LOCATION: UNIT 5 

Ds (FT) 

Dn (IN) 

FILTER# 

PIT COEFF 

IMP-1 (INT) 

IMP-2 (INT) 

IMP-3 

IMP-4 

IMP-1 

e IMP-2 

INT) 

INT) 

FIN) 

FIN) 

IMP-3 (FIN) 

IMP-4 (FIN) 

% c02 

% 02 

% CO 

P BAR 

P STK 

NO. PTS 

TEST LNGTH 

7.5 

.251 

3728 

.84 

100 

100 

0 

500.0 

265 

120 

1 

511.5 

9.0 

11.2 

0 

30.09 

.I 

24 

60 

END METER Y18.687 
.219 

INT METER 880.115 

BEGIN TIME: 08:30 

e END TIME: 09: 40 

TRAV 
PT 

AJ 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  
Bl 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  

VEL 
HEAD 

.48 

.54 

.52 

.55 

.56 

.50 

.50 

.58 

.67 

. 7 2 

.74 

.70 

.46 

.50 

.53 

.56 

.56 
: 48 
.46 
.53 
.52 
.57 
.57 
. 57 

SQ DELTA 
ROOT H 

.69 1.44 

. 7 3  1.62 

. '72 1.56 

.'I4 1.65 

. ' I5  1.68 

.71 1.50 

.71 1.50 

.76 1.'74 

.82 2.01 

.85 2.16 

.86 2.22 

.84 2.10 

.68 1.38 

.71 1.50 

.73 1.59 

.75 1.68 

.75 1.68 

.69 1.44 

.68 1.38 

.73 1.59 

.72 1.56 

.75 1.71 

.75 1.71 

.75 1.71 

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

DRYGAS DRYGAS STACK 
IN 

63 
70 
68 
71 
'7 4 
'7 5 
76 
7 '7 
78 
80 
82 
83 
83 
84 
86 
8 8  
88 
89 
88 
87 
88 
88 
87 
88 

OUT 

62 
62 
64 
65 
65 
66 
68 
68 
71 
7 3 
73 
76 
76 
79 
80 
82 
81 
84 
82 

81 
81 
81 
82 

82 

TEMP 

138 
138 
136 
138 
138 
140 
143 
140 
140 
139 
140 
140 
140 
140 
141 
142 
144 
143 
144 
143 
141 
140 
140 
140 

AVERAGE .56 .74 1.67 80.9 '74.3 140.3 

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



e PLANT : OKEELANTA 
LOCATION: UNIT 5 

Ds (FT) 

Dn (IN) 

FILTER# 

PIT COEFF 

IMP-1 (INT) 

IMP-2 (INT) 

IMP-3 (INT) 

IMP-4 (INT) 

IMP- 1 ' ( FIN ) 

e IMP-2 (FIN) 

IMP-3 

IMP-4 

% C 0 2  

% 0 2  

% co 

e BAR 
P STK 

FIN) 

FIN) 

NO. PTS 

TEST LNGTH 

1.5 

.250 

3'129 

.84 

100 

100 

0 

500.0 

268 

117 

2 

510.2 

8.5 

11. I 

0 

30.09 

.1 

24 

60 

END METER 955.950 
.111 

INT METER 918.902 

BEGIN TIME: 10:30 

END TIME: 11 : 40 

TRAV 
PT 

A1 
2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
12 
B1 
2 
3 
4 
5 
6 
' I  
8 
9 

10 
11 
12 

VEL 
HEAD 

.42 

.46 

.52 

.52 

.48 

.42 

.40 

.46 

.55 

.56 

.62 

.59 

.42 

.41 

.50 

.51 

.50 

.45 

.44 

.45 

.48 

.48 

.48 

.45 

SQ DELTA 
ROOT n 
.65 1.34 
.68 1.47 
.72 1.66 
.I2 1.66 
.69 1.54 
.65 1.34 
.63 1.28 
.68 1.47 
.74 1.76 
.I5 1.79 
.79 1.98 
.77 1.89 
.65 1.34 
.69 1.50 
.71 1.60 
.71 1.63 
.I1 1.60 
.67 1.44 
.66 1.41 
.67 1.44 
.69 1.54 
.69 1.54 
.69 1.54 
.67 1.44 

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

DRYGAS DRYGAS STACK 
IN OUT 

77 
80 
78 
80 
82 
83 
82 
84 
85 
85 
87 
86 
83 
85 
93 
87 
89 
88 
90 
91 
90 
90 
89 
90 

7 6 
77 
I 1  
'I 7 
7 8 
I 9  
7 8 
77 
7 8 
'7 9 
80 
82 

82 
84 
80 
81 
82 
83 
83 

84 
86 
85 

80 

84 

TEMP 

136 
137 
140 
140 
138 
139 
139 
142 
142 
142 
141 
142 
142 
141 
144 
1.43 
145 
146 
143 
143 
140 
141 
142 
142 

I AVERAGE .48 .70 1.55 85.6 80.5 141.3 
! 

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

PLANT : OKEELANTA 
LOCATION: UNIT 5 

e 

Ds (FT) ‘I  . 5 
Dn (IN) .251. 

FILTER# 3730 

PIT COEFF . a4 
IMP-1 (INT) 100 

IMP-2 (INT) 100 

IMP-3 (INT) 0 

IMP-4 (INT) 500.0 

IMP-1 (FIN) 292 

e IMP-2 (FIN) 123 

IMP-3 (FIN) 2 

IMP-4 (FIN) 512.9 

% co2 9.1 

% 02 11.1 

0 co 0 

P BAR 30.09 

P STK .1 

NO. PTS 24 

TEST LNGTH 60 

END METER 997.447 
.135 

INT METER 956.155 

BEGIN TIME: 12:45 

END TIME: 13:50 

AVERAGE 

Eastmount Engineering Inc. 

TRAV 
PT 

A1 
2 
3 
4 
5 
6 
‘I  
8 
9 
10 
11 
12 
B1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 

8 

VEL 
HEAD 

.52 

.56 

.58 

.62 

.56 

.54 

.50 

.58 

.66 

.68 

.75 

.76 

.46 
$55 
.58 
.61 
.58 
.55 
.50 
.53 
.60 
.58 
.58 
.62 

SO DELTA 
ROOT H 

.72 1.72 

.76 1.91 

.79 2.05 

.75 1.85 

.I3 1.78 

.71 I. b 5  

.76 1.91 

.82 2.25 

.87 2.48 

.87 2.51 

.68 1.52 

.‘I4 1.82 

.76 1.91 

.78 2.01 

.76 1.91 

.74 1.82 

.75 1.85 

. a i  2.18 

.71 1.65 

.73 1.15 

.77 1. 98 

.76 1.91 

.76 1.91 

.79 2.05 

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

DRYGAS DRYGAS STACK 
IN OUT TEMP 

81 80 145 
84 a i  143 
85 81 145 
87 82 144 
88 81 143 
89 a3 142 
89 84 145 
90 83 144 
90 8 5  144 
91 a 5  143 
92 85 144 
93 91 143 
86 84 144 
90 86 145 
YO 84 144 
90 84 144 
90 84 146 
91 85 143 
90 8 5  142 
92 85 144 
93 88 142 
94 86 142 
93 85 142 
91 87 142 

.59 .76 1.93 89.5 84.3 143.5 

420 Main Sireei Walpole. M A  02081 (508) 668-9005 



Okeelanta Corporation .- Bo1 1 IIII  IS 
Particulate Em.issi .ons Test. R e p o i :  I: 

APPENDIX I I 

I T,OKTNE:TIC CALCULATION SHEETS 
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PLANT : OKEE1,ANTA 
LOCATION: UNIT 5 

TS ('F)= 

TS ('R)= 

TM ('F)= 

TM ( ' R ) =  

VI (TOT ) = 
. ... . 

VM STD = 

VW STD = 

- BWO - 

VI TOT = 

1-BWO - 

Md (DRY) 

- 

MS (WET) = 

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

140.3 % co2= 9.0 VM (CF) = 38.353 

600.3 % 02= 11.2 DELTA H (ABS)= 30. 2i 

30.10 

537.6 % ~ 2 =  79.8 SORT DELTA P = .'144'134 

19'7.5 CP= .84 AREA NOZZLE = .000344 

- 7'7.6 x co= 0 PS (ABS) - 

1.001 

DSCF 

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

38.06 17.64 _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _  - - 
(TM) 

9.30 - .04707 (VI TOT) - 

VW STD 
.196 - - - - - - - - - _ _ _ _ _ _ _ _  

VW STD t VM STD 

MOISTURE FROM STEAM TABLES = .19./ 

ADJUSTED TO SATURATION VOLUME: 

1 - BWO 

.44 ( %  C O 2 )  
+.32 ( %  02) 
+.28 ( %  co) 
t.28 ( %  ~ 2 )  _ _ _ _ _ _ - - _ _ - -  

MD (1-BWO) 
+ 18 (BWO) 
_ _ _ _ _ - - - - -  

SORT (TS / PS / MS) 

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

0.002669 (VI TOT) 

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

(H) + ( J )  

(TSJ ( K )  (1.667) 

CF 

ML 

BS/LB 
MOLE 

27.55 LBSILE 
MOLE 

- - 

. E 5  - - 
45.5 FPS - - 
.53 

2.16 

2.68 

- - 

- - 

- - 

(TIME) (vs) (PS) (AN) 

Easrmounr Engineering /ne. 420 Main Street Walpole, MA 02081 e (508) 668-9005 



e 

e 

PLANT : 
LOCAT I ON 

TS (‘F 

TS (‘R 

TM (‘F 

TM (‘n 
VI(T0T 

VM STD 

vw STD 

BWO 

BWO 

VI TOT 

1-BWO 

Md (DRY) 

OKEELANTA 
UNIT 5 

Ms (WET) = 

G 

VS 

H 

J 

K 

% IS0 

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

141.3 % co2= 8 . 5  VM (CF) = 36.937 

601.3 % 02= 11.7 DELTA H (ABS)= 30.20 

30.10 

543.0 % N2= 79.8 SORT DELTA P = .6Y5076 

197.2 CP= .84 AREA NOZZLE = .000341 

- 83.0 % co= 0 PS (ABS) - 

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

36.28 DSCF 

.04’/07 (VI TOT) 

VW STD 
- - - - - - - -_ -_____ 
VW STD t VM STD 

MOISTURE FROM STEAM TABLES = 

ADJUSTED TO SATURATION VOLUME- 

1 - BWO 

.44 ( %  C02) 

t.28 ( %  CO) 
t.32 (’% 02) 

t.28 ( %  N2) 
- - - - -_------  

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

SORT (TS / PS 1 MS) 

85.49(CP)(C)(SQRT DELTA P) 

0.002669 (VI TOT) 

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

(H) -+ ( J )  

(TS) ( K )  (1.667) 

9.28 CF 

.204 

. 2 0 2  

195.5 ML 

.798 

2Y.83 LBS/LB 
MOLE 

27.47 LBS/LB 
MOLE 

. E 5  

42.6 FPS 

.52 

2 .06 

2.58 

98.6 
(TIME) (VS) (PS) (AN) 

Easrmounr Engineering Inc. 420 Main Streer Walpole, MA 02081 (S08) 668-9005 



ISOKINETIC CALCULATION SHEET _____________- - - - - - - - - - - - - - - -  

RUN # :  COMP - 3 
DATE : 12-12-90 ,\'3 

PLANT: OKEELANTA 
LOCATION: UNIT 5 

% co2= VM (CF) = 41.157 
/ 

TS ( ' F ) =  143.5 

TS ('R)= 

TM ('F)= 

TM ('R)= 

VI (TOT ) = 

VM s m  = 

VW STD = 

- BW 0 - 

- BWO - 

VI TOT 

1-BWO - 

Md (DRY) = 

- 

Ms (WET) = 

603.5 % 0 2 =  11.1 DELTA H (ABS)= 3 0 . 2 3  

30.10 

546.9 % N2= 7 9 . 8  SQRT DELTA P = .763793 

229.9 c P =  .84 AREA NOZZLE = .a00344 

1.001 

I 

- 8 6 . 3  % co= 0 PS (ABS) - 

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

17.64 . . . . . . . . . . . . . . . . . . . .  - - 40.17 DSCF 
(TM) 

.04'70'/ (VI TOT) - 10.82 CF' - 

VW STD 

VW STD t VM STD 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ,212 

MOISTURE FROM STEAM TABLES = .214 

ADJUSTED TO SATURATION VOLUME: N/A ML 

1 - BWO - .788 - 

.44 ( %  C02) 

t.28 ( %  CO) 
t.32 ( %  02) 

t.28 ( %  N2) - _ _ _ _ _ _ _ _ _ _ _  

MD (1-BWO) 
t 18 (BWO) 

29.90 LBS/LB 
MOLE 

- - 

27.37 LBS/LB 
MOLE 

- - 

.86 _ SQRT (TS / PS / MS) _ 
85.49(CP)(G)(SQRT DELTA P )  = 46.9 FPS 

0.002669 (VI TOT) - 
(DELTA H ABS)(VM)(Y) /(TM) - - 
(H) + ( J )  - 

. 6 1  

2 . 2 8  

2.89 

- 

- 

9 9 . 8  - - 
(TS) ( K )  (1.667) __________- - - - - - - - - -  

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

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  #S 
P a r t i c u l a t e  E m i s s i o n s  T e s t  Heport  

~~ 
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PLANT : OKEELANTA 
LOCATION: UNIT 5 

AVERAGE e 

STEAM 
PRESSUR E 

370 
370 
380 
370 
370 
3 60 

370.0 P S I G  

P ABS = 384.7 PSIA 

STEAM 
TEMPERATURE 

700 
700 
700 
700 
700 
700 

'700.0 

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

FEED WATER 
TEMPERATURE 

2 60 

260.0 

ENTHALPY @ 700 'F AND 380 PSIA = 1363.0 

ENTHALPY @ 600 'F AND 380 PSIA = 1308.4 

ENTHALPY @ 700.0 'F AND 380 PSIR = 1363.0 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY = 

228.65 

1134.4 BTU/LR OF STEAM 

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



ENTHALPY CALCULATION SHEET ____________- - - - - - - - - - - - - -  

a PLANT : OKEELANTA 
LOCATION: U N I T  5 

AVERAGE 0 

STEAM 
PRESSURE 

350 
340 
370 
3 90 
3 90 
380 

3'10.0 P S I G  

STEAM 
TEMPERATURE 

700 
700 
700 
700 
700 
700 

700.0 

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

FEED WATER 
TEMPERATURE 

2 60 

260.0 

P ABS = 384.7 P S I A  

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

ENTHALPY (d 600 ' F  AND 380 P S I A  = 1308.4 

ENTHALPY (4 '/OO.O ' F  AND 380 P S I A  = 1363.0 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY = 

228.65 

1134.4 BTU/LB OF STEAM 

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



ENTHALPY CALCULATION SHEET ______________- - - - - - - - - - - -  

0 PLANT : OKEELANTA 
LOCATION: UNIT 5 

AVERAGE 0 

STEAM 
PRESSURE 

3 '7 0 
395 
375 
360 
3'10 
380 

375.0 PSIG 

STEAM 
TEMPERATURE 

700 
700 
'700 
'I 0 0 
700 
' IO0 

700 .0 

RUN # :  c o w  - 3 
DATE : 12-12-90 

FEED WATER 
TEMPERATURE 

2 60 

260 .o  

P ABS = 389.7 PSIA 

ENTHALPY cd 700 'F AND 390 PSIA = 1362.5 

ENTHALPY C! 600 'F AND 390 PSIA = 130'7.7 

ENTHALPY (d 700.0 'F AND 3'30 PSIA = 1362.5 

ENTHALPY OF FEED WATER 

AVERAGE ENTHALPY = 

228.65 

1133.9 BTU/LB OF STEAM 

Eastmount Engineering Inc. 420 Main Street 0 Walpole. M A  02081 0 (508) 668-9005 
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A~’E’k:NIlIX I V  

HEAT tNPUT C A L C U L A T I O N  SHEETS 
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PLANT: OKEELANTA 
LOCATION: UNIT S 

END 

BEGIN 

NET 

RUN # :  COMP - 1 
DATE : 12-12-YO 

34892Y 9 :  40 

3 4 8 8 2 3  8 :  30 - - - - -_ _ _ _ _ - -  
10 6 X 1 3 5 0  / 70  MINS = 

_ 122657  LBS/HR STEAM / SS% EFF . - 

223013  LBS/HR STEAM X 1 1 3 4  BTU/LB = 

END 

BEG IN 

NET 

0 

0 

0 GALLONS 
_ _ _  

0 GPH X 1 5 0 , 0 0 0  BTU/GAL (EST 

TIME _- - -  

9:  40 

8 :  30 

70  
_ - _ _ _  

- BAGASSE 253.0 - 0 x . 3  - 
OIL 0 X .i _ _ 

TOTAL 

1 3 5 0  

122657  

223013  EQUIV. 

2 5 3 . 0  BTU ( e 6  ) /HR 

MINS = 0 GPH 

0 BTIJ ( e 6 )  /HR 

15.9 LBS/HR 

.O LBS/IIR 

'15.9 LBS/HR 

- ~ 

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



PLANT: OKEELANTA 
LOCATION: UNIT 5 

END 

BEGIN 

NET 

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

349106 11: 40 

348998 10: 30 -_- - -_  _ _ _ _ _ _  
108 X 1350 / 70 MINS = 

1350 

124971 

124971 LBS/HR STEAM / 55% EFF . _ 227221 EOUIV. _ 

227221 LBS/HR STEAM X 1134 BTUjLB = 257.7 BTU(e6)jHR 

OIL INTEGRATOR READINGS TIME _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - -  ---- 

END 

BEGIN 

NET 

0 9: 40 

0 8 :  30 _- -  _ _ _ _ _ _  
0 GALLONS 70 MINS = 0 GPH 

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

- BAGASSE 25’1 . ‘I _ 0 X .3 _ 
OIL 

TOTAL 

77.3 LBsjnR 

.O LES/HR 

77.3 LBS/HR 

~~ 

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



OKEELANTA 
LOCATION: UNIT 5 

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

END 349293 13: so 
BEGIN 349193 12: 45 

NET 100 X 1350 / 65 MINS = 
_ _ _ _ _ _  _ _ _ _ _ _  

1350 

124615 

124615 LBS/HR STEAM / 55% EFF . - 226573 EPUIV. _ 

226573 LBS/HR STEAM X 1134 BTU/LB = 256.9 BTU( e6) /HR a 

END 

BEG IN 

NET 

0 13: 50 

12: 45 0 

0 GALLONS 65 MINS = 0 GPH 
_ _ _ _ _ _  - __  

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

_ BAGASSE 256.9 _ 0 x . 3  _ 
OIL 

'7'1.1 LBS/HR 

. O  LBS/HR 

77.1 LBS/HR 

Eostmount Engineering Inc. 420 Main Street 8 Walpole. M A  02081 (508) 668-9005 



Olteelanta Corporation - Boiler t 5  
Particulate Emissions Test ReDort: 

e 

AI’l’J?NDlX V 

EMISSION CALCULATION SIIEETS 

e 

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



PLANT : OKEELANTA 
LOCATION: IJNIT 5 

NO. : 

FINAL: 

TARE : 

NET : 

WEIGHT = 
RESIDUE = 

Mn - _ 

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

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

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

3728  1 

. ' / 8 0 6  7 1 . 1 5 1 5  

. 6 3 0 6  '71.1402 

. lS00 .0113 
-_- - -  - - - - _ - - 

1 6 1 . 3 0  
- 1 . 2 8  

a 
QS = 3 6 0 0 (  1-BWO) (VS 

cs = (2.205 X 1 0 - 6 )  

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

3777 1 2  

. 6 4 4 3  '13.2295 

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

.OOOl .0010/200ML 
___- -  --_---- 

.. . . . .._ . .. . . 
VOLUME OF RINSE 255  

CS' = 0 . 0 1 5 4  (Mn) / (VM STD) 

AS = 4 4 . 2  SQ FT 

(17.64)(PS)/(TS) = 5143657  DSCFH 

/ (VM STD) = 9 .2 '1 ie -6  LBS/SCF 

.06  GRAINS - - 
/ SCF 

2 5 3 . 0  BTU e10 _ LOAD= MILLIONS OF BTU / HOUR INPUT - 
/ HR 

cs = LBS / MILLION BTU 

ALLOWARLE 

,189 LBS/ - - 
BTu e6  

75 .89  LBS/HR 

BTu e6  

_ - 
. 3 0  LBS/ _ - 

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



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

PLANT: OKEELANTA 
LOCATION: UNIT 5 

NO. : 

FINAL: 

TAKE : 

NET : 

WEIGHT = 
RESIDUE 2 

Mn - - 

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

3729 2 

.7764 71.5784 

.6289 71.5648 

.14?5 .0136 
_ _ _ _ _  - - - - - - - 

161.10 
- 1.20 

159.90 Mg 

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

3 7 7 '7 12 

.6443 '13.2295 

.6442 73.2285 

. 000 1 .0010/200ML 
_- -__  - - - -__-  

.. 
VOLUME OF RINSE 240 

e 
QS - - 3600(1-BWO)(VS)(AS)(l7.64)(PS 

cs = ( 2 . 2 0 5  X 10-6) (Mn) / (VM STD 

CS' 0.0154 (Mn) / (VM STD) 

PMR = ( Q S )  (CS) 

LOAD= MILLIONS OF BTU noun INPUT 

cs = LBS f MILLION BTu 

ALLOWABLE 

AS = 4 4 . 2  SQ FT 

/(TS) = 4'1'10436 DSCFH 

= 9.719e-6 LBS/SCF 

- - .0'7 GRAINS 
/ SCF 

46.36 LBSIHR - - 

25'1.1 BTU e10 - - 
I HR 

.lU0 LBS/ - - 
BTu e6 

7 7 . 3 2  LBS/HR 

. 3 0  LBS/ 

- - 

- - 
BTu e6 

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

- 



PLANT : OKEELANTA 
LOCATION: UNIT 5 

SAMPLES 
F I T,TER BEAKER - - - - - -  ------ 

NO. : 

FINAL: 

TARE : 

NET : 

3730 3 

,7868 '70.8208 

. G 2 '7 I3 70.8094 

.1590 .0114 
- _ _ _ -  - - - - - - - 

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

3177 12 

.6443 73.2295 

.6442 13.2285 

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

. .- .. , . . ~  ~ .~ ~ - . . . . .  - . . -. . . . . 
VOLUME OF RINSE 310 

WEIGHT = 170.40 
RESIDUE = - 1.55 

Mn - 168.85 Mg AS = 4 4 . 2  SQ FT - 

QS = 3600(1-BWO)(VS) 

cs = ( 2 . 2 0 s  X 10-6) Mn) I (VM STD) = 9.268e-6 LBSISCF 

CS' = 0.0154 (Mn) / (VM STD) .06 GRAINS - - 
I SCP 

47.95 LBSjHR - PMR = (OS) (CS) - 

256.9 BTU e10 - LOAD= MILLIONS OF BTU 1 HOUR INPUT - 

cs = LBS / MILLION BTU 

ALLOWABLE 

U .187 LBS/ - - 
BTU e6 

77.07 LBSIHR 

.30 LBS/ 

- - 

- - 
BTU e6 

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



Olteelanta Corporation - Boiler # 5  
Particulate Emissions Test Report. 

A P P E N D I X  V I  

NOMENCLAT[JRE SHEETS 

- 

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



Okeelanta Corporation - Boiler # S  
Particulate Emissions 'Test Report 

Ar 

AREA NOZZLE 

AS 

BDL 

BWO 

% co 
% co2 

CP 

CS 

c s  ' a 
DELTA H 

DELTA H(ABS) 

Dn (IN) 

DRY GAS IN 

DRY GAS OUT 

Ds (FT) 

E 

END MXTER 

E' factor 

Acetone residue - result of Blank evaporation. 

Area of the nozzle in square feet. 

Area of the stack in square feet. 

Below detectable limits 

The amount. of moisture in t.he flue gas .  

Percent of carbon monoxide in the tlue gas. 

Percent. of carbon dioxide in the flue gas. 

Pitot tube coefficient. 

The concentration in the stack in pounds per 
standard cubic foot. 

The concentration in the stack in grains per 
standard cubic foot. 

The meter orifice differential. 

The meter orifice differential, absolute 
conditions in inches of mercury. 

Diameter of the nozzle in inches. 

Temperature of the dry gas met.er inlet degrees 
Farenheight. 

Temperature ot the dry gas meter outlet degrees 
Parenheiqht. 

Diameter of the stack in feet. 

The emission rate in pounds per million Btu 
derived by using F-Factor. 

The emission rate in pounds per million Btu 
deri.ved by use of calculated heat innit. 

The dry qas meter reading at. the end of the 
test.. 

The theoret.ica1 amount of air I n  d r v  standard 
cubic keet (DSCF') needed t o  combust a million 
Dt.u's worth C J ~  fuel. 

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



O k e e l a n t a  Corporat . ion - B o i l e r  #!I 
P a r t i c u l a t e  Emiss ions  Test Repor t  

i 7 i  I t e r  C n t . c h  

I N T  MEI!I!::? 

Md ( D R Y )  

M N  

MN 

% N2 

NO PTS 

% 0 2  a - 
e BAR 

P STK 

PMR 

PS ( A B S )  

!SO 12001 '  

SORT DEL,TA P 

T!4 ( ' F )  

 he i ~ i n ~ ~ i . ~ i i t  o f  p a r t i c u l a t e  cnpt~.irc:ri  o n  t h e  
t i  J.t.er d u r i n q  t . e s t i n o .  

IIIIO dry qns niet.er rea&i.nq ;.it: t . h c ?  l ~ e q ~ . n n i . n ( ~  o f  
t.he 1:e~: t. . 

The d i : ~  rn01.eculai: wei.qhl:. o t  t h e  f l u e  ria3 i n  
pount l s  per poiinti mole.  

The a m ~ ~ u n t  o t  p a i : t i c u l ; i t e  c o t  lected b y  wauhinl7 
t h e  J , O Z Z J C ? ,  p robe ,  and f ront .  halt of  t h e  
q I . a : x w a r e ,  rei)ort.ed i n  m i l l i q r a m s .  

T h e  mi . J l i q rams  ot p a r t . i c u l a t e  co:l:Iec!ted minus 
t h e  b l a n k .  

Wet or: a c t u a l .  m o l e c u l a r  weiqht  of t h e  t l u e  cias 
i n  pounds p e r  pound mole .  

The p e r c e n t  of n i . t r o q e n  i n  t h e  t J .ue  gas .  

Number of t r ave r se  p o i n t s .  

Percent .  ot o x y q e n  i n  t h e  t l . u e  clils. 

B a r o m e t r i c  p ressure  a t  t.est. l o c a t i o n .  

S t a t i c !  p re s su re  of t h e  st .ack i.n i n c h e s  o f  wat-cr .  

T h e  e m i s s i o n  i:at:.c i n  pound:; per  h o u r .  

A b s o l u t ~  press i t re  c o n t l i t i c m r :  111 t h e  s1:i icJ~ : i i ~  
i n c h e s  o t  m e r c u r y .  

The volumetr ic !  t l ow r a t e  of The f.Ille clas  :in d r y  
s t a n d a r d  c u b i c  feet. p e r  h o u r .  

T h e  squni:e r o o t  of each  v e J o c i t y  h e a d  
measurement .  

'The a v e r a g e  o t  t . h c  struarc: r : o t i t s  of t h e  measured 
p r e s s u r e  d r o p s .  

The t e m p e r a t u r e  o f  t h e  st.ac:r i n  d e g r e e s  F a r e n  
he i .qh t .  

The t empera t .u re  o t  t.he s t a c k  i n  d e g r e e s  ltanki.nc+. 

Tempera tu re  a r o u n d  the tj.ll:et: b o x ,  deqrees 
F a r e n h e i q h t .  

A v e r n q e  te inpera t .u re  o f  t.he d.rv qns i n e t ~ l e r  i n  
deqrees r ' a renheic ih l  . 

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



V M  ( C P )  

VM S T D  

v s 

VW STD 

Y 

0 

0kee lan t . a  C o r p o r a t i o n  - Y o l l e r  # 5  
P a r t  i c u 1 a t  e E m i  s s i on Y T e s t R ep 0 K t 

NPMENCLATUXE: ( c o n t  ' d) 

Rveraqe  t e m p e r a t u r e  o f  t h e  d r y  qas met.er i n  
ciwrees Rankine .  

T h e  p r e s s u r e  d r o p  measured acro:;s t h e  pl.t.Ot 
t u b e s .  

The amount of w a t e r  c:ollec!ted L J I  t.he jmpir iqers  
i n  m i l l i l i t e r s .  

The volume sampled th rough  t h e  d r y  gas met:er 
r.n c u b i c  t e e t .  

V C J l t i m e  ,sampled t h r o u g h  t h e  d r y  gas mete?: c o r -  
cocted t o  s t a n d a r d  c o n d i t i o n s .  

V e l o c i t y  of t h e  s t a c k  g a s  i n  f e e t  p e r  s e c o n d .  

The :imoiint. at 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 tanc lard  cub1.c f e e t .  

M ~ ~ F J K  box c a l i b r a t i o n  f a c t o r .  

SarnpJ i n g  t ime  i n  m i n u t e s .  

/ 

Eastmount Engineering Inc. 420 Main Street 0 Walpole, M A  02081 (S08) 668-9005 



Okeeianta Corporation - Boiler # S  
P a  r t i CIA 1 ;I t e E m i  s s i ons  T e s  t H e r ,  o r 1: 

a 

A P P E N D I X  V I 1  

F I E L D  DATA SNKETS - U N I T  O P E R A T I N G  C0NI)I ' I ' IONS 

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



a 

a 

a 



a 

a 

a 



a 

a 

a 

J 





Okeelanta Corporation - Boiler # S  
Particulate Emissions Test Report. 

A P P E N D I X  V I 1 1  

E' IELII  DA'I'A SIIEETS - STACK T E S T I N G  

Eastmounr Engineering Inr. 420 Main Sfreel Walpole. M A  02081 (508) 668-9005 



Plant: 

L o c a  t ion. 

0 5  i f t ) :  

Dn (in!: 

Til t e r  # :  

c p  : 

P bar: 

P stack: 

IMP-1 (INTI 

IHP-L ( INTl 

IMP-3 (INT) 

IMP-4 (INTI 

Eun # :  C67p - 

@ 3  L ? :  /2 - /z  - 90 
Nc..  Points: 2+ 
Test L$n?th: &I 4'u 
End Meter Reading: B,/6 

Begin Time: 09.30 
End Time: 0 7,' yc 

Int Meter R ~ a d i n ? :  ' '7/3.&?7 

1'00 SL IMP-1 (FINAL) 

/oo /yL IMP-2 ( FINAL) 

0 e7L IMP-3 ( FINAL) 

500.0 q IMP-4 (FINAL) 
1 

TEST 1 
9.0 

TEST 2 

2 6.5- 

I 2 0  

I 

511- s' 

TEZT 3 

Pro jec t Direr, t o r :  x - q  'IJ (%h$f F i e 1 d La bo r a t or y : 

Meter B o x  Operator: H, Ah/& Chain of Custody: 

P r o b e  Operator: f$ .dk&Otf Plant Coordinator: 6: de ~qw- 

'/$Cyy + 
Orsat Analyst: agency Rep: k, 7J.%d 

iommen t s : 

- 

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



~ ~~~~ 

TRAVERSE DATA SHEET 

Page L o f 2  

Trav. 
*''I /No. c,; ,, 

4' 
7, 

3 12.2 

Delta 
P 

.67 
- 72 
-76 
-70 

Delta 
H 

I- 7 +  

Meter 

Sampling time per point: I % m/n 

Run # :  

Date: 

7 6  
'7 7 
- 

66 

Hot 
Box 
- 
? 66 

2 70 

2 67 

Imp9 

5+ 

Temp 
Stack 
Temp 

13s 

J .3J 
J 38 

v-0 

i q.3 

Vac 

- 
I 

I 
I 

I 
I 

I 
- 

I 

z 

Relationship: 3 . o  
BOX #: + Y: i 001 Delta H @ :  1 
Start Time: 3 33 End Time: 
Pre Leak Ck: COO CFM @ 1.i "Hg 

Post Leak CK: OW 
Pitot Leak CK: b c o X  
BOX Oper:.'C. ideLqN Probe Oper:/r7. h4LJCsT 

Mid Leak Ck: ' c d o  CFM @ X "Hg (Vol: ) 

CFM@@+"Hg -, "H20 

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



TRAVERSE DATA SHEET 

3 /- 
Sampling time per point: i r m y )  

Run # :  

Date: 

Plant: T*TLzL /l/L’T4 

Location : L I / V /  i- - A- 

Vac Delta 
P 

Delta 
H 

Meter Stack 
Temp 

/ & I  

Trav. 
NO. i!, 2 
13 ’ 

DGM 
In 
- 
s_1 I 

1-50  103.07 /* t 
I 
- 

I .s9 -53 
-S6 

5 
i2.5 + 

S 

I 
8/ / +q- 2 

uy si 
-4-6 1 . 3 1  53 

93 -5 3 

-.s7 
-5 7 

/ c  

l i  
- 5 7, / ‘ ? I  gz 1 Y O  

Relationship: 3-0 

Post Leak CK: .udo C1 
Pitot Leak CK: 
Box Oper: Pro1 

Eosrmounr Engineering Inc. 420 Main Street 0 Wolpole, M A  02081 (508) 668-9005 



e 

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

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

I *- 

I ,  1 I I-I-I-- I I 1- 
C o m m e n t s :  DELTA P * 3.2 I DELTA H 

BOX Y - i v - _ _ ,  D E L T h  I{ U * .- 
S T A R T  T I M E  : - 
STOP TIME : - 
I N I T I A L  L E A K  C H E C K  - AT - INCIIES HG 
FINAL L E A K  C H E C K  2 AT ,3 I N C H 1 : S  HC 

Earlmount Engineering Inr. 420 Main Sireer It'alpole. M A  0208 I I.508) 668-9005 
Y.  



TRAVERSE DATA SHEET 

'> Sampling t i m e  p e r  p o i n t :  ., k o,,~ 

Plant :  Ok!ZL2 .I// T.9 Run # :  

Location : LwIr - 5 Date: 

n I 

3 
9- 

I3 c J- 

L 
7 

Delta 
P 

%Z 

. y-2 

Delta  
H 

1.76 
1.77 
I .?8 

P r e  Leak Ck: . e m  CF 
Mid Leak Ck: . cco  CF 

Meter I DGM DGM 
o u t  

'7 6 

78 

Hot 
Box 

?oz 

Imp9 
Temp 

d'ic 

Sr- 
s /  
3 s  
55 

S6 
56 

57  
5-7 
s 7 
57 

S t a c k  
Temp 

/SI 

13 7 

/ 3 ?  
J 9 2  

Vac 

I 
t 
I 

- 
- 

I 

i - 
I 

I 

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



P l a n t .  

L c i a t  i o n .  

o s  i f t r :  

lin 1. i n ) '  

Filter W :  

CP: 

P b a r :  

P stack: 

IMP-I (INTI 

IHP-i I INTI 

a IMP-3 (INT) 

IMP-4 (INTI 

x c I? 2 

'I* O i 

$1. c 0 

Project D 

Meter Box 

TEST 1 

9 ,  I 
/ I .  1 
c 
i' 

Nc 

T? s 

End 

In t 

Re3 

Foints: 

L?ng 

Met.er' 

H e  t er 

n Tim 

End Time: 

h :  

Reading : 

RPadini: 

IMP-I (FINAL) 

IMP-2 (FINAL 1 

IMP-3 (FINAL) 

IMP-3 (FINAL) 

TEST 7. 

Field Labora o r y :  

Chain of Cus o d y :  

Plant Coordinator: 

agency Rep: 

z'? - 

TEZT 3 

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



TRAVERSE DATA SHEET 

Page - I o f 2  Sampling time per point: ,3 .L nv.1 

Plant: @UEE L >,iM T4 Run # :  C.0nlP - 3 

Location : Ufi"lT - 5 

Trav . &$  No. 

3 

5 

lI 

Delta 
P 

,52 
,S6  
-5 II 
-62 

Delta 
H 

2 ' C" 5 

YS7,/ 9 

Y66.47 

977.122 

12 

Stack 
Temp 

/L/s 

4-3 

/ G.3 

Vac 

I 

I 
2 

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



TRAVERSE DATA SHEET 

Sampling t i m e  p e r  po in t :  2 k m,+ 

Plant :  0 KCt-~e,~rl Run #: 

Location : c'o!r - 5  Date: 

x 

'0 

Del ta  
P 

'9-6 

. s3 

- 5 9  

Delta 
H 

J.5 z 
f.82 

1.7 5 
I ./"9 

DGM 
In 

72 
93 

BOX oper:  K(nr ProE 

9'7 

8 7  
s7 

Stack  Vac 
Temp I 
'9-5 I z 

I- 

Eastmount 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  - R o i l e r  # S  
P a r t i c u l a t e  E m i s s i o n s  'Pest R e p o r t  

e 

AE"I?ENI)IX 1X 

EQUIPMENT C A L I B R A T I O N  SHEETS 

e 

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



e 

H i ) X  NUMBER: 4 
I"HF'i* BAR : 30.04 

h'llN # VOLUME VOLUME DELTA DELTA H PRES BAR TIMI: 
WET DRY t-! /13.6 ( A B S )  ( MTNS ) 

1 5 5.037 .50 .0368 30. OR 1 "3 .90 

.-> , r,c, 

i 10 10.190 1 . 5 G  .1103 30.15 1 " . 7 4  

5 5 ,043 1 .oo .0735 30.11 

10 10.273 2 .oo .1471 30.19 1 :! . 4 h  

10 10.330 3 .OO .2206 30.26 1 1  .6'? 

10 10.400 4 .oo .2'341 30.33 Q .&4  

HI IN u TEMP UET TEMP DRY TEMP DF?Y TLPW LWY Y r m  TA 
( ' r )  I N L E T  OUT ( nVG ) !i f4 

69.3 82.3 77.3 79.8  1.011 [' ,01 

6 9 . 7  83.7 76.3 81 .o 1.010 :-.oo 

/v.u U b . /  uu.> 83 .s 1 .a63 1 .97 

70 .O 89.3 82.7 86 .O .9979 1 -97 

6'9.3 71.7 0J.J 0 7 . 6  .PQ40 2 .?1 

69 .O 94.7 135.3 YO .o .9900 I . I?<> 

... . , -.--- 
HVLRHCE 1.001 .', . fi 3 

PIAX '& ukvlhTIOt4 1.10 
AI I CMARILF a Dev 2 a99 

FiIRMULAS: 

Y-  DELTA H (B1= 

i j - f  r6 -  90 SCOTT LAWTON 



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 113.6 (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) H @  

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 . 5 0  % 

5.00 % - ALLOWABLE - 

FORMULAS : 

Y= DELTA H @= 

CALIBRATION BY: 
S.  MacKAY 

. . . .. . .. 



NOZZLE GUIBRATION 

POINT# 

1 

2 

NOZZLE#- q/b -3 NOZZLE #- %-’r  NOZZLE&^ - NOZZLE 

AVG . *36 - 

,3/3 

,312 

G w  
/ CALIBRATEb BY: DRTE: 

.. . 
.. 

~~ 

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



0' 
THERMOCOUPLE CALIBRATION SHEET .............................. 

SET I): 8'-1 

REFERENCE HERCURYlCLASS 

DATE: 10-25-85 

STANDARD ('F) THERHOCOUPLE ('F) ABSOLUTE OF 
% DEVIATION 

74  7 2  . 3 7  

210 2 0 5  . 7 5  

4 0 0  4 0 9  1 . 0 5  
,' I 

HAXIHUM DEVIATION 1.05 , .  
AL LOVAE L E 1.50 

. -  .... . .  . .  , '- . , .-- . . , i  
I- :> , - -, 

SET I :  8, .5 ' -1 .  

. .  ,-. : .<, > 
DATE: 11-15-85 

STANDARD ('F) THERHOCOUPLE (IF) ABSOLUTE OF 
lh DEVIATION 

6 &  63 . 5 7  

C. ZVILLINC 
CALIBRATION BY: 



4 2s- 4’ 
DATE * * / e  . FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 

PARTICULATE STACK TEST VERIFICATION 
DER METHOD 5 

FACILITY NAME: OKEELANTA APIS # 

COMPANY CONDUCTING TEST: EASTMOUNT TEST DATE 12 12 90 

SOURCE DESCRIPTION: OKEELANTA BOILER 5 

STACK TEST DATA SUMMATION 

RUN 1 RUN2 RUN3 

1.H20 (VOL.MEAS.),ML 
2.H20 (MASS MEAS.),GM 
3.M” PARTICULATE WEIGHT, GM 
4.V’M VOLUME METERED,CF 
5.Y DRY GAS MTR. CALIB.FCTR. 
6.RDP AVG SQR D-P-SAMPLING 
7.DH AVG DELTA H,IN.H2O 
8.T’M AVG MTR. TEMP,DEG.F 
9.T’S AVG STACK TEMP,DEG.F 
10.P’SG STACK PRESS,”HG(GAUGE) 
11.P’B BAROMETRIC PRESS,”HG 
13.D’N ACTUAL NOZZLE DIAM,IN 
14.T ACTUAL SAMPLE TIME,MIN 
15.C’P PITOT TUBE COEFFICIENT 
23.S/T VALUE:SAMPLE PTS/TOT PTS 

0 
197.5 
.16 
38.353 
1.001 
.74 
1.67 
77.6 
140.3 
.1 
30.09 
,251 
60 
-84 
1 

0 
197.2 
.159 
36.937 
1.001 
.7 
1.55 
83 
141.3 
.1 
30.09 
* 25 
60 
-84 
1 

0 
229.9 
,1688 
41.157 
1.001 
.76 
1.93 
86.9 
143.5 
.1 
30.09 
.251 
60 
.84 

VOLUME MOISTURE STACK FLOW PERCENT ACTUAL ACTUAL ALLOW 
RUN SAMPLED CONTENT VEL RATE ISO- EMISS EMISS EMISS 

DSCF PERCENT FPS DSCF/H KINETIC LB/HR LB/MBTU LB/MBTU 

1 38.06 19.64 45.07 5,112,577 95.78 47.38 0.185 0.300 

2 36.28 20.15 42.72 4,806,856 97.88 46.44 0.182 0.300 

3 40.17 21.25 46.57 5,150,005 100.36 47.70 0.186 0,300 

MEAN 38.17 20.35 44.79 5,023,146 98.01 47.17 0.184 0.300 



SUMMARY 

GENERAL : 
REVIEWED BY AS 
ACTUAL A 'S = 44.2 SQ FT 
LAMINAR FLOW ASSUMED (<lo DEG YAW) (OR < 2 0  DER) 
ACTUAL EMISS BASED ON HEAT INPUT = 2 5 5 . 8  MBTU/HR 
ALL REQUIRED LEAK TESTS ACCEPTABLE 
ASSUMED M 'D=~o.o (COMBUSTION GASES) 

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

RUN 1 : 
ACTUAL A 'N = .0003436 SQ FT 
P 'S = 30.19 IN HG 
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.l 

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

RUN 2 : 
ACTUAL A 'N = .0003409 SQ FT 
P 'S = 30.19 IN HG 
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1 

COMMENT..................... .......................................... 
RUN 3 : 

ACTUAL A 'N = .0003436' SQ FT 
P 'S = 30.19 IN HG 

COMMENT.............................................................,. 
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A : 
:<; '-': INPUT SHEET 2 RE+,E.9/43/03 - PAGE 2 OF 2 . . .  .. . r ; .  ,. 

ENTER THE FOLLOUING: 
RUN2 RUI.(3 

Y. i-2 7 21 7 
2'. H20 CDLLECT€ii':'::CUEIGHED PART .ONLY 1, GN: ....... \\I5 - . - \ D . b  . - . - . - ....... p 4 

u . \ b O  o*rS?$. ' 1  1.68tC 

I\ (Dol I 
I 76 l7Y : .  I10 

! 1, &:7 ' IS-5 f If3 
7 ?  6 6 3  

7. T ' S  AUG STACK TENP, DEG F:' . . I y o . 3  ..-.*.I. ... w 2  

1 4 . ' P ' U  OARONETRIC:PREGS, I N  HG: ....... 3Q904 .............. 30 iQoq 30,QC - .. 
S I  ,m ,om 
6-6 6 0  a 

.!h.%... '....-..I ' $4 ....... ,d 9 

............... . 1 
4. H2D CflLLECTED.CONLY VOL.NEASlJREDl,NL:..... 

. . . . .  . .  . .  ........................ 
33&3 3 6 < 9 3 7  ? I *  /SF 

4 N'N PARTICU~:~~E..:UEIGHT. .GII: 
' \  &-- 

4. U'N VOLUME METERED, CF: ........ ...-.... ........ 
. .  5. Y DRY GAS PiETEn CAL FACTOR: . ..-..... ......-. . . .  ........ I 3  @g( 

:.. 

6. RDP AVG SOR DELTA P CUHEEI SANPLINGI: ........ ............... 
~ 7. DH AVG DELTA H. I N  H20: ........ ....e I.. .._...I. 

E .  T 'N  A V G  NCTER TEFlP. DEG F: ........ ....-... 
, I  * I  

> .  
c. - * I  4n.. P'S* STACK PRESS. * I N  ... . C  .... ..I: ........ .-...... ........ 

43. D'N ACTUAL NDZZLE DIANETER, IN.: ?....... ... '2..... ........ 

4s. C'P P I T O T  TUBE COEFFICIENT: 

44. T ACTUAL SANPLE TINE,  NTN: ......... ......-. ........ 
.. 

. DPTIDH ENTRIES: 

.' 47. ORSAT/FYRITE -.%CDZ: ..._.I.. ........ .... 

. .  
.:.. 40. .ORSAT/FYRITE - XDZ: ...................... I. .. 
3i ;.. 20.  DRSAT/FYRITE CFOR C'S @ S8%E.A.I-%CD: ......................... .. 
, .J . ... 

I..... .................. . _" 49. SPECIF IC  N ' D  ENTRXES: 

.... ? .. <.. 

... 26.'CYC.C)281 - AVGCSOR D . P  X CDSCYAUII: ................ ......-. 
d ._ : .: 

20-  CYCLONIC C48-282fDEGI - AUG CDSCYAUI: ... .................... - 
.-. 

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

'. 1; . .  
?4 

z t .  #RflCESS UT SOUn'CE - T/IiP.: 

-2. 22. LB/TDU REGULATED - T/tIR: ................ ......*. 
-it: 

. .  

27. L E / *  REGULATED C* AS DEFINED3 - */HR: :: ...._. d. ,  ................ 
... ': 23. LCJlbCYCC (203-UALCSANPLE PTS/Ti: PTSI:  I .... .!.. ,/.. ..... . .: 

. a  i-. I* .ri .'d 
~ ~~ 

........ 



I 



STACK TEST REVIEW DATA INPUT FORM 

TEST DATE: 

45 

15. C'p ( p i t o t  t u b e  c o e f f i c i e n t )  

23. S/T (sample p t s . / t o t a l  p t s . )  
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PARTICULATE STACK TEST VERIFICATION 
FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 

EPA METHOD 5 

FACILITY NAME: okeelanta 

COMPANY CONDUCTING TEST: eastmount.eng 

SOURCE DESCRIPTION: boiler5 

STACK TEST DATA SUMMATION 

1.H20 (VOL.MEAS.),ML 
2.H20 (MASS MEAS.),GM 
3.M” PARTICULATE WEIGHT, GM 
4.V’M VOLUME METERED,CF 
5.Y DRY GAS MTR. CALIB.FCTR. 
6.RDP AVG SQR D.P-SAMPLING 
7.DH AVG DELTA H,IN.H20 
8.T’M AVG MTR. TEMP,DEG.F 
9.T’S AVG STACK TEMP,DEG.F 
10.P’SG STACK PRESS,”HG(GAUGE) 
11.P’B BAROMETRIC PRESS,”HG 
13.D’N ACTUAL NOZZLE DIAM,IN 
14.T ACTUAL SAMPLE TIME,MIN 
15.C’P PITOT TUBE COEFFICIENT 
23.S/T VALUE:SAMPLE PTS/TOT PTS 

RUN 1 

186 
11.5 
-16 
38.35 
1.001 
.74 
1.67 
77.6 
140.3 
.1 
30.9 
.251 
60 
.84 
1 

RUN2 

187 
10.2 
.1599 
36.93 
1.001 
.7 
1.55 
83 
141.3 
.1 
30.9 
-25 
60 
.84 
1 

VOLUME MOISTURE STACK FLOW PERCENT 

DSCF PERCENT FPS DSCF/H KINETIC 
RUN SAMPLED CONTENT VEL RATE ISO- 

1 39.08 19.13 44.43 5,207,996 96 I 54 

2 37.25 19.62 42.11 4,897,425 98.62 

3 41.25 20.76 45.91 5,245,694 101.17 

MEAN 39.19 19.84 44.15 5,117,038 98.78 

APIS # 0005 

TEST DATE 12/12/1990 

RUN3 

217 
12.9 
.1688 
41.157 
1,001 
.76 
1.93 
86.9 
143.5 
.1 
30.9 
.251 
6 0  
.84 
1 

ACTUAL 
EMISS 
LB/HR 

47.004 

46.346 

47.318 

46.890 

ALLOW 
EMISS 
LB/HR 1 
73.430 

73.430 I 
73.430 

73.430 I I 
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I 
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m SUMMARY 

GENERAL : 
REVIEWED BY raisa 
ACTUAL A ' S  = 44.2 SQ FT 
LAMINAR FLOW ASSUMED ( < l o  DEG YAW) (OR < 2 0  DER) 
ALL REQUIRED LEAK TESTS ACCEPTABLE 1. 
ASSUMED M 'D=~o.o (COMBUSTION GASES) 

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

* RUN 1 : 

'a OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.l 

ACTUAL A 'N = ,0003436 SQ FT 
P ' S  = 31 IN HG 

COMMENT.............................................,,...,.......... a 
RUN 2 : e ACTUAL A 'N = .0003409 SQ FT 

P ' S  = 31 IN HG 
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.l * 

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

RUN 3 : 
ACTUAL A 'N = .0003436 SQ FT 
P ' S  = 31 IN HG 
OVERSATURATED CONDITIONS: SATURATION MOISTURE ASSUMED/GIVEN PG.1 

* 
i , COMMENT... ............................................................ 

I. 




