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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  # 6  
P a r t i c u l a t e  E m i s s i o n s  Test Heport 

1 . 0  ~COMPENUlUM 

Ea s tmoun t. En o i n e  e I I~ n <J : I n c .  , conciuct. e d  a C n r m )  i a n c e  
P a r t i c u l a t e  E n i i . s n i . o n s  'Test, F'roqram on (In:! t # h  at. 0 K ~ ~ e J a r i t : a  
( : o r n o r a t i o n  ' I; Soutn  ! ? s , y ,  F i  oricia f e c i  i :i t y  on 1k~:crnbcr :: 3 m c i  
1 4 ,  1990 .  '?he t.est. proqram conr;i.st.eu of a s e r i e s  of t n r r e  
EPA Method S test:. r u n s .  

A l l  t e s t i n q  was c o n d u c t e d  i n  st.rict. a c c o r d a n c e  w:it.h t h e  
Environrnenta L P r o t e c t j . o n  A g e n c y  Reterence Methods 1 tht 'ouqh 5 
a s  toiind i n  t .he Fede ra l  Heqister ( 4 0  WJ? 6 0 )  as  amenticc: 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 l o r i d a  Department ot! 
Envi ronmenta l  H e q u l a t i o n ' s  a u i d e i i . r i c s .  

T h e  p u r p o s e  ot tti1.s t . e s t  was t.n d e t e r m i n e  comnlian(:!e> w i t h  t h e  
r u l e s  of t h e  Uenartment  of- %n\i i ronmenta:  K e g u l a t l o n  ( I I k X ) ,  
Chapt.err 1 ' 7 -2 . ( j ( l ( l  A i 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  
Ac t s ,  Subsect. i .on 6 ,  S t a t - i o n a r v  S o u r c e s ,  T a b l e  :I:[, E:niss ion 
L i m i  t i n o  S t a u d a r d s .  

Dur inq  t e s t i n c r  t h e  boi  I er W A S  b u r n i n g  b a g a s s e  a s  f u e l .  
u o i  ~ e r  N O .  6 i s  r a t e d  a t  ::.25,(000 nounds  of s t e a m  p e r  h o u r .  
H e s u i t s  o t  t .he  t.est program i n d i c a t e  B o i i e r  No. 6 t o  be  i n  
compl i ance  w i t n  t.he F l o r i d a  1IEJi e m i s s i o n  s t a n d a r d s .  T h e  
t o i l  owing tab1  e summarizes  t.he emission r e s u l t s ,  ernissi.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 q  c o n d i t i o n s .  

,- .. a 
R U N #  DATE EKISSION -- ~ lU3T$? A J., J.OWAB J.sX cLOAD,) V3 OP 

#/MMXtu #/HR RMMCtu #/HR #/:l17 1.25 KPH 

1 1 2 - 1 3 - 9 0  .133 2 ' 1 . 4 5  .2 '70  53.51) 102000  81, (>% 

2 12-:L4-90 . 11.3 5 2 6 . 9 I . 2 b 9  5 3 . 5 6  :LO44UO , . . I .  5% <>'.. 

3 R[JN A V G .  A 3 0  2 5 . Y %  . 2 7 1  5 3 . 7 8  102831. 8 2  , 3% 

Sean MacKav, P ro jec t .  I ) i . r e c t o r ,  was i n  c n a r q r  of ~ r n d  
r e s p o n s i h l e  tot' al.1 s t a c k  t e s t i n q ,  conduc ted  all 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 v  o t  a l l  samPIi?s. K ie ran  Nolan 
opera,l:en the me te r  bo): a n d  per formed t n e  t l e l d  l a b o r a t o r v  
a s p e c t s  of t.he program. Mark Wesco t t  l o c a t e a  t h e  p r o b e  a t  
t h e  p r o p e r  t r s v e r s e  ~ o i . n t .  l o c a t i o n s  a n a  a s s i s t e d  where 
r e n u i  r ed .  Mr. Kenr1et.h 'l'uc!cer of t h e  3'J.orida I>enartmenl: o t  
l<nv :~ ronmen ta i  Xrqulat . ;on obse rved  t h e  s t a c k  t.est3ncr a n u  
b o i l e r  o p e r a t i o n s .  M r .  A l b e r t 0  Padrone  was t-he b o i : e r  room 
s u p e r i n t e n d e n t .  Mr, Georqe llevane was r e spons ib I , e  for: ~ O . I  I . C I I  
o p e r a t i o n  and  a c q a i s i t . i o n  o t  a l l  p e r t i n e n t .  p r o c e s s  d a t a .  

~ _ _ _ _ _  - 
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Okeeianta Corporation - Boiler #6 
Particulate Emissions Test Report 

2. 0 STACK SC:[l?MATIC 

OKEE1,ANTA CORPORATI ON 
UNIT # 6 

SOUTIT RAY, FLORII>A FACILITY 

 he f o j  J owinq I :: a sc:ncmat.ic of: tne st.ack wnic:n : ; e r v : ~  ccs  
3 0 1 . i  er 6 6  :it O k e e i  ant.;: CorDorat. ion' : :  South B a y ,  F l o r i d a  
I:ac L 1 i t: y . 

U e i l n e d  a r e  I:hr r;nnip:i ing port. 1ocat.ions. interior: r:t.acJr 
dimensions and di.sl:nnce:; trom the ports to the nearest 
upr.:t.ream and downstream interterences. 

STRAIGHTENING 
VANES 

I \ 

I \ 
I \ < - -  SCRUBBER 

DISTANCX UPSTRZAM FROM PLOW DISTURBANCE ( A )  

DISTANCE DOWNSTREAM FROM FLOW DISTURBANCE (B) 

DIAMETER OF PORT SLEEVE ( C )  

LENGTH OF PORT SLEEVE ( D )  

NIJMRKR OF PORTS 

INTERNAL DIAMETER OF' STACK AT SAMP1,ING PORTS 

4 '  

1.6' 

4 'I 

3 . 5" 

7. 

' I .  5 '  

Drawi.na not t o  :;cnlo 
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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  # b  
P a r t i c u l a t e  E m i s s i o n s  T e s t  Repor t  

3 . 0  NUMBER OF TRAV1TRS.E POINTS A N D  SAMPLING TIME PER POINT 

OI<EELANTA CORPORATION 

SOU'PI1 BAY, F L O R I D A  FACILITY 
U N I T  u 6 

M Duct I l i ame te r s  Unstream from FJ.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  .i . 0 J. . 5 2 . 0  
i 
m SO I 
U 
m a :<i(Iher number i s  f o r  

N 
u 40 1 . I  

rn 
b 
e 

2.5 
.......... . . . . .  . . . . . .  - . . .~ .. . . . . . . . .  

R e c t a n q u l a r  s t a c k s  o r  d u c t s  

r 

0 2 4  o r  25.1 
30 I .  I 

K I 113 
a 

e 
r 10  I _. 

e 

V 

S 

I .  . . . . . . .  
12 

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

-. 4 

I .  . . . . . . . . . . .  . >  
II 0 c IjjJ 

0 0 I .  i 
i 2 3 4 

I .  ... . I ,  

5 6 
8 . . .  I 

' I  8 
n 
t Duct D iame te r s  Downst-ream trom Flow D i s t u r b a n c e  ( D i s t a n c e  8 )  
S 

Minimum number o t  t r a v e r s e  p o i n t s  f 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  R = I h '  o r  2 . l  d i a m e t e r s .  

t n  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 .  

In o r d e r  t o  sample t o r  a minimum of: one hour  and draw a t  l e a s t  30 
c u b i c  f e e t ,  e a c h  t r a v e r s e  p o i n t  was sarnnled for: 2 . S  minutes. 

_ I  

1.0 

- - 
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Okeelanta Corporation - Boiler # b  
Particulate Emissions Test Report 

3.0 NIIMEKR O F  TRAVERSE POINTS AND SAMPLING TIME PER POIN'I' e 
OKEELANTA CORPORATION 

UNIT # 6 
SOIJTiI HAY, FLORIDA FACILITY 

DIRI.1ETER OF STACK: 7 .  5 FEET 
PORT SLEEVE LENGTH: 3 INCHES 

'PRAVF:II:.:f3 DISTANCE DISTANCE PROBE MARK 
PO I N 1' % OF 1)IAME':'PER ( INCHES) [ I NCXES ) 

e 

1 
2 
3 
4 
5 
6 
' I  
8 
9 
10 

1% 
1i 

2 . 1  
6 . 'I 

11.8 
1 ' I  ' 't 
2 5 . 0  
35.6 
64.4 
75.0 
8 2 . 3  
8 8 . 2  
9 3 . 3  
97. Y 

1 . 9  
6 . 0  

1 0 . 6  
1 S . Y  
2 2 . 5  
3 2 . 0  
51.9 
6'7.5 
'14. 1 
79.4 
84.0 
88.1 

5.4 
Y . S  

19.4 
26.0 
3 5 . 5  
61 .  5 
7 1 . 0  
' I  'I . 6 
8 2 . Y  
8 ' 1 . 5  
9 1 .  Ij 

14.1 

~ ~~ ~~ ~ 
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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  #6 
P a r t i c u l a t e  Emiss ions  T e s t  Repor t  

4 . 0  SAMPI.,INC: '('RAIN AND ANALYTICAL TEST PROCEDURES 

The t o l  lowing is a d e s c r i p t : i o n  o t  t:he sarnn.i.ing t r a i n  ana 
s p e c i f i  c a t . i o n s  ot p a r t i  c u j  a t e  c o i i e c t i . o n  media use(! :;:I t.:ic 
t e s t s .  

1. EM:ISSION S I I M P J , I N G  KQUIPMT1:NT 

T h e  s p e c i f i c  t r z i n  use i t  d u r i n q  t . h i s  test. i s  one manufac ture t l  
b y  Hesearcn A p p i i a n c e  Company ( R A C ) .  'rhe n e s i q n  
spec;i :? c a t - i o n s  o f  t h i . s  t r a i n  meets a l l  t h e  requiremen1.L: of 
Environmental .  Pr0t.ect.i on Agency ' s  Method 5 a s  found i.n t.he 
F e d e r a l  Requ ia t i . ons  u n d e r  S e c t i o n  40 CFH h0 a s  amended. lChe 
t o l l o w i n q  i s  a d e s c r i p t i o n  o f  t h e  i n d i v i d u a l  p i e c e s  of 
eciuipment used :  

~ o z z i e  - T h e  n o z z l e  was of sezmiess s t a i n l e s s  s t e e l  t u o i n s  
c o n s t r u c t i o n  of t h e  but t .on hooJc d e s i q n .  A r a n q e  ot .s i .zes  
s u i  t a o l e  t o r  i s o l c ~ . n e t i c  sampJ.ing was a v a i l a b l e .  All nozzles 
were c a J , i b r n t e d  b e t o r e  t e s t i n g .  A n o z z l e  c a l i . b r a t i o n  s h e e t  
m a y  be toiind 1.n t h e  c a l i b r a t i o n  s e c t i o n  of t h i s  r e p o r t .  

Probe - An i U  toot .  s t ee l  p r o b e  w i t h  a s t a i n l e s s  s t e w  l . i n e r  
w a s  u s e d .  

H e a t i n q  s y ~ t e m  - The t i i t . e r  t e m p e r a t u r e  was m a i n t a i n e d  by 
e n c i o s i n o  t h e  t i i t . e r  i n  a h o t  box c a p a b l e  of m a i n t a i n i n o  t h e  
t e m p e r a t u r e  a t  248 'F t2S'F. T h i s  t e m p e r a t u r e  was mon i to red  
by u s e  ot a t h e r m O C O U D J e  i n  t h e  h o t  box.  

r i . t o t  Tube - A t y p e  S p i t o t  t u b e  a t t a c h e d  t o  t h e  p robe  was 
used  t o  mon i to r  t h e  s t a c k  gas v e l o c i t y .  S i n c e  t h e  p i t o t  t u b e  
meet.s a l l  t h e  d i m e n s i o n a l  c r i t - e r i a  s e t  t0 r t . h  i n  Met-hoc1 2 ot 
40 CFR 6 0 ,  a c o e f f i c i e n t  ot 0 . 8 4  has  been u s e d .  

F i .1 t e r  Holder  - A b o r o s i l i c a t e  g l a s s  t y p e  2 i . l t e r  h o l d e r  w i . t . h  
f r i t  s u p p o r t  was u s e d .  

. Condenzer ~~ - Four i m p i n g e r s  connect.ed i n  s e r i e s ,  w i t h  qrounci 
g i a s s  i e a j c - t r e e  f i t t i n g s  were u s e d  a s  t.he c o n u e n c e r .  i i i e  
t i r s t ,  t h i r d  and t o u r t h  i m p i n g e r s  were of t h e  Greenburc;-Smii:h 
d e s i g n ,  m o d i t i e d  b y  r e p l a c i n g  t h e  t i p  w i t h  a 1/2" g l a s s  t u b e  
e x t e n d i n g  t o  aSoiit i/2" t rom t h e  bo t tom o t  t h e  flask. The 
second  impinqe r  was o t  t h e  Greenburg-Smi th  a e s i q n  w;.th t h e  
s t a n d a r d ' t i p .  

Met.erinq System ' -  A vacuum g a u g e ,  micromanometer ,  1nc : lned  
manometer ,  J e a k - t r e e  pump, c :a l i .b ra ted  tnermocouni es  ;a-id i: 

c a l i b r a t e d  d r y  gas meter were t h e  b a s i c  components iisetr t o  
meter t h e  d r y  oas t h r o u q h  t h e  s y s t e m .  

a 

a 

I .L. 

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



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

.4.0 SAMPLlNG TRAlN A N D  ANALYTICAL TEST PRQCEDURES ( COnt. ) 

Gas D e n s i t y  Det.crmi.nati.cm - An ORSAT t y u e   ombus bust ion 
r:no: v z e r ,  cavabi  e of measu r ing  C O 7 ,  O z  a n d  CO was 1i:iFd t o  
dei:erm:ini:. the rnoj eciiLirr we iqh t  o t  the t l u e  q z s .  All 
i n t e q r a t e d  p r o p o r t i o n a !  sample  was t a k e n  a t  each o f  t h e  
t r a v e r s e  u o i n t s  1.n o r d e r  t o  a s s u r e  t h a t  t h e  t o t . ? i  t es t .  ::Pan 
was c o v c r e d .  'The ORSAT a r i a i y s i s  was conducte t i  immed1.ateJ.v 
t o l l o w i n o  e a c h  t e s t  r u n .  

2. SAML'LING A N D  ANALYTICAL PROCEDURES 

AJ J. samKl.i.ng ant i  a r l a i y t . i c a i  p r o c e d u r e s  were conciucten i n  
str j .ci .  a c c o r d a n c e  wx t.h t h e  methods  p r e s c r i b e d  i n  Methotis :L 
t.hroliqn 5 oi: .the Code of F e d e r a l  R e g u l a t i o n s  a s  found i r i  4 0  
CY13 60 a s  amendeti. The t o l i o w i n g  i s  t h e  sf?uuenct? o t  e v e n t s  
t h a t  o c c u r  b o t h  v r i o r  t o  and d u r i i i q  t h e  a c t u a l  stack % e s t .  

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  i n  
a c c o r d a n c e  w i t h  Method :t and t h e  p r o b e  wa!.; mzrlceti 
a c c o r d i n q 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  war: chec!ted 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 r e l i m i n a r y  t r a v e r s e  was conduct.ed.  
Headings  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 acX gas  
t e m p e r a t u r e s .  

Nomoqraph - Once ' aJ 1 o t  t h e  above  i n t o r m a t i o n  had been 
o b t a i n e d ,  t h e  nomoqrauh was set up f o r  t h e  a c t u z 1  t e s t .  t.0 
c o r r e l a t e  t h e  i u o k i n e t i c  c e l . a t i o n  s h i p s .  

B a r o m e t r i c  P res su re  - B a r o m e t r i c  u r e s s i i r e  was o b t a i n e d  i?y usr: 
o t  a n  a n e r o i d  ba romete r  a t  t h e  test  s i t e .  

Sampiing T r a i n  Set-Up 
( a )  The prc- -weighed  t i i t e r  was p i 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  w a t e r  was p l a c e d  i n  t h e  k i r s t  two i m p i n q e r s .  
( c )  Aunroximat.ely 2 0 0  grams o t  s i i i c a  g e l  w a s  p l a c e d  i n  the  

f o u r t h  i m r s i n q 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  d a t a  s h e e t s ) .  

a 

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

i d )  Crushed  i.ce was p l a c e d  a round  t h e  i m p i n g e r s .  
( e )  O n c e  a:;semhJ.y o t  t h e  e n t i r e  t r a i n  was cornpJ.ete(i, t h o  

probe and hea ter  box were t u r n e d  on .  

P r e . t e s t  Leak  C h e c k  - Once t h e  h e a t e r  box was a t  t h e  d e s i r e u  
t . empera tu rc  f o r  t . e s t i n q ,  tne s y s t e m  was iealc checked a t  is 
i n c h e s  of vzcuum. A l ea i tage  r a t e  of  less t h a n  0 . 0 2  W M  had 
t o  be a c h i e v e d  b e f o r e  t e s t i n q  commenced. 

~ : i l ) a l  C::iec:r "- Once every t .h ing  w a s  reatiy t o  CJCJ ,  t.?e ',:~Lant: w i r s  
chec!<i?d t o  a s su re  %ha?. i . t  was runnI .nq at de:si.red c n n a c : i . t y .  

.. , . 
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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  # 6  
P a r t i c u l a t e  E m i s s i o n s  T e s t  Repor t  

4 .  U SAEIL'LINC T R A I N  A N D  A N A L Y T I C A I S  TEST PROCEDURES ( c O n t .  ) 

Sarnpi i n q  - :r:oit:tnet.~.c samDii.nq a s  d e s c r i b e d  i n  Methoc: ti t.hen 
took  pJ.nce.  

P o s t - t . e s t  Leak Chcclr ... {Jpon C C I I I ~ ~  e t i . on  o t  e a c n  t e s t :  r i m ,  t h e  
s y s t e m  was l e a k  checked at. t h e  h i q h e s t  vacuum r e c o r d e d  d u r i n s  
t h a t  r u n .  AJ .1  i e a k  cnec:tr, were j e s s  t.hi:n 0.0% <!I?M and  
c o n s i d e r e d  a c c e p t a b l e .  

Sampie J:ccove.ry - Because of t h e  i m p o r t a n c e  of Droper  sample  
r e c o v e r y  p r o c e a i i r e s ,  d e t a j . i s  of t h e  s ampie  r e c o v e r y  can h e  
found i n  t h e  Q u a l i t y  C o n t r o l  P r o c e d u r e s  Sec t i . on  of t.hi.s 
r e p o r t .  

I s o K i n e t i c o  -- Once a l l  sample r e c o v e r y  was compIc' tcd and t h e  
amount o t  moist-urr!  c o i  lecteu had been d e t e r m i n e d ,  
c a l c u l a t i o s  were c o n a u c t e d  t o  d e t e r m i n e  the  Percent .  
i s o k i n e t i c s  of t h e  t e s t  r u n .  

ODcriitincr Data  Sheet.5 - All p e r t i n e n t .  o p e r a t i n g  6;:ta were 
loqqed th rouohou t  t h e  t e s t i n q  p e r i o d  by p l a n t  p e r s o n n e l .  

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



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

S . 0  QUALITY CONTROL PROCEDURES. 

T h e  f o l l o w i n g  i s  a d e s c r i p t i o n  of the p r o c e d u r e s  used f o r  
m a i n t a i n i n q  t h e  i n t e q r i t y  of s a m p l e s  c o l l e c t e d ,  i n c l u d i n g  t h e  
c h a i n  o f  cust-ody and qua! i . t y  c o n t r o l  a s s u r a n c e  of t i J  t-err. nrid 
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 h e  f i J . t . e r s  b e i n g  
d e s i c c a t e d  a t  b t : ' t -  I U ' J ?  at. ambl.ent p r e s s u r e  to r  at. Jenst. 
t.went.y :our ( 2 4 )  ho i i r s .  A t  i .n tervaJ .9  o t  at. ! Ca.st i:i 1: ( f ) )  
:ioiir$, :.he t i  J tc:rs werc re -weighed  u n t i  1 a Cons tan t  w e - L r r h t .  
w r l s  achi.evecl t U . 5  mg cnangc f rom t h e  pr(rvi.ous weiqhinr i .  
'These pre-mnriteci ti.! t : c r s  were t h e n  put. i n t o  n e t r j .  (ii.sric!i i inc  
s e a l e d .  All f i l t e r s  u sed  d u r i n g  t e s t i n g  were put. i n t o  a 
c:arrvj.nq czse  t o r  t r s n s p o r t  t o  t h e  j o b  s i t e .  A l ist  of t h e  
t i l t e r s  and t a r e  w e i q h t s  was a v a i l a b l e  p r i o r  t o  t e s t i n g .  

n t t e r  e a c h  test. r u n ,  t .he  f i l t e r  a n d  any part.icJ.es whj.ch may 
nave a d h e r e d  t o  t h e  t i l t e r  h o l d e r  g a s k e t  were c a r c t u l . 1 ~  
removed trom t h e  f i l t e r  h o l d e r  and p l a c e d  i n t o  i t s  i . den t i . f i ed  
p e t r i  d i s h  container. T h i s  c o n t a i n e r  was t h e n  l a b e i e d  w i t h  
t h e  r u n  number and  d a t e .  

'Taking ca re  t o  see t h a t  p a r t i c u l a t e  on the  out . s ide  of  t h e  
probe  o r  o t h e r  e x t e r i o r  s u r f a c e  d i d  n o t  q e t  i n t o  t h e  s a m p l e ,  
p a r t i c u l a t e  mat ter  from t h e  p r o b e  l i n e r ,  n o z z l e ,  n robe  
f i t t i n g s ,  and f r o n t  h a l f  of t h e  f i l t e r  h o i d e r  were a c e t o n e  
washed i n t o  a sample  c o n t a i n e r .  T h i s  c o n t a i n e r  was t h e n  
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  
i e v e j  of t h e  a c e t o n e  wash i n  t h e  bot t .1e  was r e c o r d e d  on t h e  
b o t  t 1 e . 
2ot.h t.ae nc!tr:i ( l i s , ?  ( :ontaini .ng t.he f i l t e r  and t.he b o t - t l e  
c o n t a x n i n g  tnr acet-onc: wash were t r a n s p o r t e d  t o  East.mount. 
E n q i n e e r i n g ' s  l a b o r a t o r y .  

O n c e  a t  the  laborzt.rirJ7, e a c h  f i l t e r  was w e ~ q h e d  and t h e n  n u t  
s a c k  ?..nto 2 t.s i n d ~ . v i C i i ~ l  c o n t n i n c r .  T h e  c o n t a i n e r  was t h e n  
-r.lac:eii i n  a d e s i c c n t . u r  i:or a t  : I ~ e a s t  t w e n t y  f o u r  ( 2 4 )  h0ur.s 
;;nc t ncn  w e i  qhed .  A t  i n t e r v a l s  n t a t  i e a s t  six ( 6 )  
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  w e i q h t  
was a c h i e v e d  .t 0 . 5  mu change  from t h e  p r e v i o u s  w e i q h i n y .  

The l e v e l s  marked on t h e  > o t . t i e s  c o n t a i n i n g  t h e  a c e t o n e  wash 
were checked  t o  c o n f i r m  t h a t  no  l e a k a q e  o c c u r r e d  d u r i n q  
t r a n s n o r t .  %'he c o n t e n t s  were t h e n  t r a n s f e r r e d  i n t o  a pre-' 
t a r e d  b e a k e r  and e v a p o r a t e d  t o  d r y n e s s .  O n c e  t h i s  hau been 
a c c o m n l i s h e a ,  t h e  b e a k e r  was n l a c e d  i n  a d e s i c c a t o r  t o r  n t  
J . eas t  t .wenty foi i r  ( 2 4 )  hoi i rs  a n d  t.hen woicihed. At. i n t e r v a l s  
o t  a t  least  si:( ( 6 )  h o u r s ,  t h e  b e a k e r  was re -weiqhed  u n t i l  a 
c o n s t a n t  we igh t  of  -1 U . 5  mg change  from t h e  p r e v i o u s  weighinrr 
was a c h i e v e d .  

A l l  caJ c u l a t . l o n s  were conduct.rc1 i n  s t r i c t  a c c o r d a n c e  W I  t.:i 4 0  
CPR hO ( S e e  C a l c u l a t i o n  S h e e t s  i n  r e u o r t ) .  

Eastmount Engineering Inc. 0 420 Main Street Walpole. M A  02081 (508) 668-9005 
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PLANT : OKEELANTA 
LOCATION: UNIT 6 

Ds (FT) 

Dn ( IN) 

FILTER# 

PIT COEFF 

IMP-1 (INT) 

IMP-2 (INT) 

IMP-3 

IMP-4 

IMP-1 

0 IMP-2 

IMP-3 

IMP-4 

% co2 

% 02 

% co 

P BAR 

P STK 

NO. PTS 

INT) 

INT) 

FIN) 

FIN) 

FIN) 

FIN) 

TEST LNGTH 

END METER 

INT METER 

BEGIN TIME: 

0 END TIME: 

7.5 

.315 

3785 

.84 

100 

100 

0 

500.0 

222 

114 

2 

51'1. S 

7.4 

12.8 

0 

30.11 

.1 

24 

60 

65.423 
.290 

21.945 

13:OO 

14:lO 

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 

.19 

.23 

.25 

.28 

.28 

.28 

.25 

.24 

.25 

.26 

.26 

.25 

.11 

.21 

.23 

.23 

.25 

.24 

.25 

.27 

.28 

.29 

.27 

.28 

SQ DELTA 
ROOT H 

.44 1.81 

.48 1.96 

.50 2.12 

.53 2.38 

.53 2.38 

.53 2.38 

.50 2.12 

.49 2.04 

.50 2.12 

.51 2.21 

.51 2.21 

.50 2.12 

.41 1.45 

.46 1.79 

.48 1.96 
-48 1.96 
.50 2.13 
.49 2.04 
.50 2.13 
.52 2.23 
.53 2.38 
.54 2.41 
.52 2.23 
.53 2.38 

RUN # :  COMP - 1 
DATE : 12-13-90 

DRYGAS DRYGAS STACK 
IN 

86 
89 
90 
91 
91 
94 
94 
95 
95 
96 
95 
96 
91 
93 
94 
95 
95 
96 
96 
95 
96 
87 
81 
8 ' I  

OUT 

84 
84 
85 
85 
86 
87 
87 
87 
88 
88 
89 
89 
89 
89 
83 
89 
89 
89 
89 
89 
90 
90 
90 
91 

TEMP 

131 
140 
140 
142 
143 
143 
143 
143 
143 
143 
1.42 
142 
130 
132 
133 
136 
140 
143 
145 
143 
144 
143 
142 
142 

AVERAGE .25 .50 2.13 92.7 88.0 140.3 

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



PLANT : OKEELANTA 
LOCATION: UNIT 6 

a 

IMP-3 

IMP-4 

IMP-1 

a IMP-2 

IMP-3 

IMP-4 

% co2 

% 02 

% co 
P BAR 

Ds (FT) 

Dn (IN) 

FILTER# 

PIT COEFF 

IMP-1 (INT) 

IMP-2 (INT) 

INT) 

INT) 

FIN) 

FIN) 

FIN) 

FIN) 

P STK 

NO. PTS 

TEST LNGTH 

7 . 5; 

.315 

3786 

.84 

100 

100 

0 

500.0 

227 

114 

1 

513.8 

8.3 

11.9 

0 

30.09 

.1 

24 

60 

END METER 111.478 
.183 

INT METER 67.535 

BEGIN TIME: 1O:lO 

a END TIME: 11 : 20 

TRAV 
PT 

A 1  
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 

.23 

.25 

.2Y 

.30 

.30 

.28 

.26 

.26 

.21 

.28 

.29 

.28 

.11 

.20 

.23 

.25 

.25 

.25 

.21 

.29 

.29 

.29 

.30 

. 3 0  

SQ DELTA 
ROOT H 

.48 1.94 

.50 2.11 

.54 2.45 

.55 2.54 

. 5 5  2.54 

.53 2.45 

.51 2.20 

.51 2.20 

.52 2.28 

.53 2.45 

.54 2.45 

.53 2.45 

.41 1.44 

.45 1.69 

.48 1.94 

.50 2.11 

.50 2.11 

.50 2.11 

.52 2.11 

.54 2.28 

.54 2.45 

.54 2.45 

.55 2.54 

.55 2.54 

RUN # :  COMP - 2 
DATE : 12-14-90 

IN 

'I 4 
7 'I 
' I  7 
80 
82 
83 
84 
85 
8 6  
86 
81 
88 
84 
8 5  
86 
87 
88 
89 
89 
89 
90 
90 
90 
91 

12 
' I  2 
73 
74 
'I 5 
75 
'I 7 
'I 'I 
1 8  
78 
79 
80 
80 
80 

82 
81 
82 
82 
8 2  
83 
83 
83 
84 

no 

DRYGAS DHYGAS STACK 
TEMP OUT 

i3n 
141 
142 
142 
143 
143 
143 
141 
142 
143 
142 
143 
139 
142 
143 
143 
144 
145 
145 
144 
143 
142 
141 
141 

AVERAGE . 27 .51 2.24 85.3 ' 1 8 . 8  142.3 

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



PLANT : OKEELANTA 
LOCATION: UNIT 6 

Ds (FT) 

Dn (IN) 

FILTER# 

PIT COEFF 

IMP-1 (INT) 

IMP-2 (INT) 

IMP-3 (INT) 

IMP-4 (INT) 

IMP-1 (FIN) 

IMP-2 (FIN) 

IMP-3 (FIN) 

IMP-4 (FIN) 

% co2 

% 02 

% co 

e BAR 
P STK 

NO. PTS 

TEST LNGTH 

END METER 

INT METER 

BEGIN TIME: 

END TIME: 

' I  . 5 
.305 

3784 

.84 

100 

100 

0 

500.0 

2 2 '7 

iin 

2 

532.5 

8.2 

12.0 

0 

30.09 

.1 

24 

60 

156.482 
.207 

112.019 

12:05 

13 : 10 

TRAV 
PT 

Ai 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
BI 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

VEL 
HEAD 

.21 

.25 

. 27 

.31 

.31 

.33 

.31 

.30 

.33 

.34 

.34 

.35 

.20 

.24 

.24 

. 27 

.29 

.29 

.30 

.32 

.33 

.35 

.36 

.36 

SQ DELTA 
ROOT H 

.46 1.58 

.50 1.88 

.52 2.03 

.56 2.33 

.56 2.33 

.57 2.48 

.56 2.33 

.55 2.25 

.57 2.48 

.58 2.63 

.59 2.63 

.45 1.50 

.49 1.80 

.52 2.03 

.54 2.18 

.54 2.18 

.55 2.25 

.57 2.40 

.57 2.48 

.59 2.63 

.60 2.70 

.60 2.70 

. s n  2.63 

.49 1.80 

RUN # :  COMP - 3 
DATE : 12-14-90 

DRYGAS DRYGAS STACK 
IN 

80 
82 
85 
86 
87 
88 
89 
89 
90 
90 
90 
91 
86 
89 
90 
90 
91 
91 
90 
92 
91 
92 
92 
9% 

OUT 

' I  Y 
79 
80 
80 
81 

82 
82 
82 
83 
83 
83 
83 
84 
84 
84 
84 
85 
85 
86 

85 
86 
86 

82 

85 

TEMP 

131 
137 
141 
141 
142 
141 
141 
142 
142 
142 
142 
144 
131 
138 
142 
143 
143 
142 
143 
143 
144 
144 
144 
144 

AVERAGE .30 . 55  2.26 88.8 83.0 1.41..:1 

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

PLANT : OKEELANTA 
LOCATION: UNIT 6 

VM STD = 

VW STD 

- BWO - 

_ BWO - 

VI TOT = 

1-BWO _ 
Md (DRY) 

- 

Ms (WET) = 

_ % IS0 _ 

RUN # :  COMP - 1 
DATE : 12-13-90 

140.3 % co2= '7.4 VM (CF) = 43.188 

6 0 0 . 3  % 0 2 -  1 2 . 8  DELTA H (ABS)- 3 0 . 2 ' 1  

3 0 . 1 2  

550.3 % ~ 2 =  79.8 SQRT DELTA P = .49867Y 

155.5 ce- .84 AREA NOZZLE = ,000541 

1.001 

_ '30.3 0 co- 0 PS (ABS) _ 

. . . .  -. .. . . . . .  . . . . . . . . . . . . . . . . . . .  ... - Y - 
DSCF 

(VM)(Y)(DELTA H ABS) 
41.94 17.64 . . . . . . . . . . . . . . . . . . . .  - - 

(TM) 

7.32 _ .04707 (VI TOT) _ 

.149 - _ VW STD _ _ _ _ _ _ - _ - _ _ _ _ _ _  
VW STD t VM STD 

MOISTURE FROM STEAM TABLES = .197 

ADJUSTED TO SATURATION VOLUME- N/A 

1 - BWO 
.44 ( %  CO2) 

t.28 ( %  co) 
t.32 ( %  0 2 )  

t . 2 8  ( %  N2) -____- - - - - - -  

MD ( 1 - B W O )  
t 18 (BWO) 
__-__ - - - - -  

SORT (TS / PS / MS) 

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

0.002669 (VI TOT) 

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

(H) t ( J )  

(TS) (K) (1.667) __________- - - - - - - - - -  

Cl? 

ML 

,BS/L 1 
MOLE 

27.96 LBS/LB 
MOLE 

- _ 

. a4 - - 
30.2 FPS - - 
.42 

2.38 

2.79 

_ - 
_ _ 
- - 

94.5 _ _ 
(TIME) (VS) (PS) (AN) 

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

PLANT: OKEELANTA 
LOCATION: UNIT 6 

VM STD = 

VW STD = 

- BWO - 

- BWO - 

VI TOT = 

1-BWO - 

Md (DRY) = 

- 

Ms (WET) = 

- 'b IS0 - 

RUN # :  COMP - 2 
DATE : 12-14-90 

- 142.3 % co2= 8.3 VM (CF) - 

602.3 'b 02: 11.9 DELTA H (ABS)= 

- 82.1 % co= 0 PS (ABS) - 

542.1 % N2= 79.8 SQRT DELTA P = 

155.8 CP= .84 AREA NOZZLE = 

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

43.13 17.64 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  - - 
(TM) 

7.33 - .04'10'/ (VI TOT) - 

VW STD 
.145 - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

VW STD t VM STD 

MOISTURE FROM STEAM TABLES = .207 

ADJUSTED TO SATURATION VOLUME= N/A 

1 - BWO 

.44 ( %  C 0 2 )  
t.32 ( %  02) 
t.28 ( %  CO) 
t.28 ( $  N 2 )  _ _ _ _ _ _ - _ _ _ _ _  

MD (1-BWO) 
t 18 (BWO) _ _ _ _ _ _ _ _ _ _  
SORT ( 

85.49(CP 

0.002669 

(DELTA H 

(H) t ( J  

43.760 

30.25 

30.10 

.514527 

.000541 

1.001 

DSCF 

CF 

ML 

.855 

29.80 LBS/LR 
MOLE 

28.09 LBS/LB 
MOLE 

.84 

31.2 FPS 

.42 

2.44 

2.86 

(TS) (K) (1.667) . . . . . . . . . . . . . . . . . . . .  
(TIME) (VS) (PS) (AN) 

Eastmount Engineering Inc. 0 420 Main Street Walpole. M A  02081 008) 668-9005 
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RUN # :  COMP - 3 
DATE : 12-14-90 

PLANT: OKEELANTA 2/ 
1%' 

VM (CF) = 44.256 

% 0 2 .  12.0 DELTA H (ABS)= 30.26 

30.10 

TM ('R)= 545.9 % NZ= 79.8 SQRT DELTA P = .546074 

VI(TOT)= 179.5 CP= .a4 AREA NOZZLE = .000507 

1.001 

LOCATION: UNIT 6 4 (yq ' 
- 

co2= Y 1 TS ( ~ F ) =  141.1 

TS (-R)= 601.1 

TM ('F)= 85.9 % co= 0 PS (ABS) - 

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

43.31 DSCF 1'1.64 . . . . . . . . . . . . . . . . . . . .  - - VM STD = 
(TM) 

VW STD = .04707 (VI TOT) - 8.4s CF - 

VW STD _ - _ _ _ _ _ _ _ _ _ _ _ _ _  - BW 0 - 
VW STO + VM STD 

. I63 - - 

BWO - - MOISTURE FROM STEAM TABLES = .201 

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

1-BWO .837 - - - 1 - BWO - 

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

2 Y . ' l Y  LBS/LB 
MOLE 

- - 

27.87 LBS/LB 
MOLE 

- - 

.85 - G - - SQRT (TS / PS / MS) - 

vs - - 85.49(CP)(G)(SQRT DELTA P) 33.2 FPS 

.48 

J - - (DELTA H ABS)(VM)(Y) /(TM) = 2.46 

2 . Y 3  

- H - - 0.002669 (VI TOT) - 

- K - - (H) t (J) - 

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

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

a PLANT : OKEELANTA 
LOCATION: U N I T  6 

STEAM STEAM 
PRESSURE TEMPERATURE 

220 
220 
220 
225  
220 
2 2 0  

5 6 0  
5 60  
5 60 
5 60 
5 6 0  
5 60  

AVERAGE 2 2 0 . 8  P S I G  y a -- 

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

FEED WATER 
TEMPERATURE 

2 60 

2 6 0 . 0  
/.- 

P ABS 235.5  P S I A  

ENTHALPY @ 550 'F AND 235  P S I A  = 1 2 9 2 . 9  

600 ' F  AND 235  P S I A  = 1 3 1 9 . 0  

5 6 0 . 0  ' F  AND 2 3 5  P S I A  = 1 2 9 8 . 1  

.--- _- - 

-- 
ENTHALPY (4 

ENTHALPY @ 
/- 

/- - -- 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY = 

2 2 8 . 6 5  

U / L D  OF STEAM 

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



ENTHALPY CALCULATION SHEET _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  

a PLANT : OKEELANTA 
LOCATION: U N I T  6 

AVERAGE a 

STEAM 
PRESSURE 

2 60 
220 
220 
215 
215 

226.0 P S I G  
/- 

STEAM 
TEMPERATURE 

560 
560 
560 
5 60 
5 60 
5 60 

560.0 -- 

RUN # :  COMP - 2 
DATE : 12-14-90 

FEED WATER 
TEMPERATURE 

2 60 

260.0 -- 

P ABS = 240.7 P S I A  

ENTHALPY (3 600 'F AND 240 P S I A  = 1318.6 

ENTHALPY @ 550 ' F  AND 240 P S I A  1265.7 

ENTHALPY (3 560.0 ' F  AND 240 P S I A  = 1276.3 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY = 

228.65 - 
U / L B  OF STEAM 

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

I 



ENTHALPY CALCULATION SHEET _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _  

0 PLANT : OKEELANTA 
LOCATION: U N I T  6 

STEAM 
PRESSURE 

220 
225 
225 
220 
220 
315 

AVERAGE 23'7.5 P S I G  
I- ._ 

STEAM 
TEMPERATURE 

5 60 
5 60 
5 60 
560 
560 
5 60 

560.0 

RUN # :  COMP - 3 
DATE : 1 2 - 1 4 - 9 0  

FEED WATER 
TEMPERATURE 

2 60 

P ABS 252.2  P S I A  

ENTHALPY (9 600 ' F  AND 250 P S I A  = 1317.9 

ENTHALPY (d 550  ' F  AND 250 P S I A  = 1 2 9 1 . 6  

ENTHALPY (9 5 6 0 . 0  ' F  AND 250 P S I A  = 1296.9 

ENTHALPY OF FEED WATER = 

AVERAGE ENTHALPY = 3 BTUILB OF STEAM 

Ensrmount Engineering Inc. 420 Main Streel Walpole. M A  02081 (508) 668-900s 



Okeelanta Corporation - Boiler # b  
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APPENDIX IV 

HEA'P INPUT CALCULATION SHEETS 

~ 
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PLANT : OKEELANTA 
LOCATION: UNIT 6 

END 

BEGIN 

NET 

RUN # :  COUP - i 
DATE : 12-13-90 

1S6496 14: 10 

156411 13: 0 _ _ _ _ _ _  _ _ _ _ - _  
85 X 1400 / 70 MINS = 

185455 - 102000 LBS/HR STEAM / 55% EFF . - 

185455 LBSIHR STEAM X 1069 BTU/LB = 

1400 

102000 

EOUIV. 

BTU ( e6 ) /HR 

END 1684 14: 10 

BEGIN 

NET 

1454 13: 0 
- -_  _ _ _ _ _ -  
230 GALLONS 70 MINS = 197.143 GPH 

197.1429 GPH X 150,000 BTUIGAL (EST) = 29.571 BTU( e6)/HR 

50.6 LBS/HR _ BAGASSE 198.3 - 30 X . 3  - 

OIL 

TOTAL 

3.0 LBS/HR 

53.6 LRSfHR 
.270 #fMMBTu 

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



PLANT: OKEELANTA 
LOCAT ION : U N I T  6 

END 

BEGIN 

NET 

RUN # :  COUP - 2 
DATE : 12-14-90 

15.1453 11: 20 

157366 10: 10 _ _ _ _ _ _  _ -_- - -  
87 X 1400 / 70 MINS = 104400 

104400 LBS/HR STEAM / 55% EFF . - 189818 EQUIV. - 

189818 LBS/HR STEAM X 1048 BTU/LB = y-. BTU( e6 ) /HR a 

END 

BEGIN 

NET 

2445 11: 20 

2208 10: 10 -_ -  __----  
237 GALLONS 70 MINS = 203.143 GPH 

203.1429-GPH X 150,000 BTU/GAL (EST) = 30.471 BTU ( e6 ) /IIR 

50.5 LBS/HR - BAGASSE 198.9 - 30 x . 3  - 

OIL 

TOTAL 

3.0 LBS/HR 

53.6 LBS/HR 

4 

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



PLANT : OKEELANTA 
LOCATION: UNIT 6 

RUN # :  COMP - 3 
DATE : 12-14-90 

END 1575'18 1 3 :  10 

BEGIN 157499 12: 5 

NET 7 Y X 1400  / 65 MINS = 
- ___ - -  _ _ _ - - _  

1400 

1020Y2 

EOUIV. 1115622 - 102092 LBS/HR STEAM / 55% EFF . - 

185622 LBS/HR STEAM X 1068 BTU/LB = w BTU( e6 ) /HR 

8.1 = H.f 
a 

END 

BEGIN 

NET 

n 2 7 ' I  0 13: 10 

2579 --- 
191 GALLONS 65 MINS = 1'76.308 GPH 

176.3077 GPH X 150,000 BTU/GAL (EST) = 26.446 BTU(e6)/HR 

51.6 LBS/HR _ BAGASSE 198.3 _ 26 x . 3  _ 
OIL 

TOTAL 

2.6 LBS/HH 

54.2 LBS/HR 
. 2 7 3  #/MMBTU 

Easlmount Engineering Inc. 420 Main Street Walpole. M A  02081 (508) 668-9005 
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PLANT : OKEELANTA 
LOCATION: UNIT 6 

a 

NO. : 3785 200 

FINAL: .I553 78.5103 

TARE : .6358 78.4843 

NET : .1195 . 0 2 6 0  
---_- - - - - - - - 

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

WEIGHT = 145.50 
RESIDUE = - 1.43 

Mn - 144.08 Mg - 

. .. 

AS = 

RUN # :  COMP - 1 
DATE : 12-13-90 

3777 12 

.6443 73.2295 

.6442 13.2285 

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

QS = 3600( 1-BWO) (VS) (AS) (1'7.64) (PSI/ (TS) 

. .... .... .. .. .. .- . ~... . . . ... 
VOLUME OF RINSE 285 

cs = (2.205 X 10-6) (Mn) / (VM S T D )  

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

PMR = cas, (CS) 

LOAD= MILLIONS OF BTU / HOUR INPUT 

cs = LBS / MILLION BTu 

ALLOWABLE 

44.2 SO FT 

= 7.575e-6 LBS/SCF 

.OS GRAINS - - 
j SCF 

21.45 LBS/HR - - 

198.3 BTU e6 - - 
1 nu 

.138 LBS/ - - 
BTu e6 

53.59 LBS/HR - - 

.2'10 LBSI - - 
BTu e6 

- 

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



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

a PLANT: OKEELANTA 
LOCATI0N:UNIT 6 

NO. : 

FINAL: 

TARE : 

NET : 

3'186 212 

. '7590 77.1959 

.6351 7 7 . I? 7 6 _ _ _ _ _  - _ _ _ _ - - 

.i239 .oin3 

RUN # :  COMP - 2 
DATE : 12-14-90 

3771 12 

.6443 '73.2295 

.6442 73.2285 

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

.. . . . . . . . . , . . . - . ... ... . . .- -. . , ~ . .  ._ . 
VOLUME RINSE 275 

WEIGHT = 142.20 
RESIDUE = - 1.38 

Mn - 1.40.83 ~g AS = 44.2 SO FT - 

cs = ( 2 . 2 0 5  X 10-6) (Mn) / (VM STD) = 7.200e-6 LBS/SCE' 

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

PMR = ( 0 s )  (CS) 

LOAD- MILLIONS OF BTU / HOUR INPUT 

cs = LBS / MILLION BTU 

ALLOWABLE 

- .05 GRAINS - 
/ SCF 

26.91 LBS/HR - _ 

198.9 BTU e6 - _ 
/ HR 

.135 LBS/ - _ 
BTu e6 

53.56 LBS/HR - _ 
.269 LBS/ - - 

BTu e6 

~ ~~~~ - 

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



a PLANT : OKEELANTA 
LOCATION: UNIT 6 

NO. : 

FINAL: 

TARE : 

NET : 

WEIGHT = 
RESIDUE = 

Mn _ _ 

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

RUN # :  COMP - 3 
DATE : 12-14-90 

3-184 21'1 3777 12 

..I403 76.6050 .6443 73.2295 

.6442 73.2285 

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

. .. .. .... . . ~ ~  . . - . ... . . . ... ... . 
VOLUME OF RINSE 212 

118.90 
1.06 - 

117.84 Mq AS = 44.2 SO FT 

Qs = 3600(1-BWO)(VS 

cs = (2.205 X 10-6) 

(17.64)(PS)/(TS) = 3902071 DSCFH 

/ (VM STD) = 6.000e-6 LBS/XP' 

.04 GRAINS _ _ 
/ SCF 

LOAD= MILLIONS OF BTU / HOUR INPUT 198.3 BTU e6 _ _ 

.118 LBS/ - cs = LBS / MILLION BTu _ 
BTu e6 

ALLOWABLE 54.20 LBS/HR 

.273 LBS/ 

_ _ 
- _ 

BTu e6 

~ 

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



olceeianta Corporation - Boiler # b  
Particulate Emissions T e s t  Heport 

a 

APPENDIX V I  

N OMENCL A T  LIKE SHEETS 

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



O k e e l a n t a  C o r p o r a t i o n  - B o s i e r  #6 
P a r t i c u l a t e  E m i s s i o n s  T e s t  Repor t  

a 

A r  

AREA N O % % I , X  

A S  

8 D L  

CWO 

'lo (:o 

% c02 

CU 

CS 

cs 

D E L T A  H 

DELTA H ( A B S )  

Dn ( I N )  

DRY GAS IN 

DRY GAS w r  

Dr, ( Y T )  

E 

E (Hea t  I n u u t )  

END METER 

F t a c t o r  

NOMENCLATURE SBEBT 

PARTTCULA'PE EMISSI.ON TEST 

Acetone  r e s i . due  -- r e s u l t  of BJ ank e v a p o r a t i o n .  

Area o t  t h e  nozx1.e i.n : ;quare t e e t .  

Ares of 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 : ;  

'The amount of m o i s t u r e  i n  t h e  f l u e  q a s .  

P e r c e n t  of ca rbon  monoxide i n  t h e  f l u e  qas 

P e r c e n t  of ca rbon  d i o x i d e  i n  t h e  f l u e  qas. 

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

T h e  c o n c e n t r a t - i o n  i n  t h e  s t -ack  i n  P o u n d s  p e r  
s t a n d a r d  c u b 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 t a c k  i n  g r a i n s  p e r  
s t a n d a r d  c u b i c  f o o t .  

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

T h e  met.er o r i t i c e  d i f f e r e n t i . a l ,  abr ,oI ,ute  
cond i  t i . ons  s n  i n c h e s  ot mercury .  

Diameter  ot t h e  n o z z l e  Ln inches  

Tempera tu re  of t h e  d r y  qas meter i n l e t  t i egrees  
F a r e n h e i q h t  . 
Tempera tu re  o t  t h e  d r y  g a s  m e t e r  o u t l e t  d e q r e e s  
F a r e n h e i q h t .  

Di.ameter ot t h e  s t a c k  i n  f e e t - .  

'The e m i s s i o n  r a t e  i n  pounds p e r  m i l l i o n  B t u  
d e r i v e d  by  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 p e r  m i l l i o n  Btu 
d e r i v e d  b y  u s e  o t  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  g a s  meter r e a d i n q  a t  t h e  end of t h e  
t e s t .  

T h e  t h e o r e t i c a l  amount of a i r  f n  d r y  st .andarcl  
c u b i c  f e e t  (DSCP) needed  t o  combust a m i l l i o n  
H t i i ' s  wor th  o t  t u e l .  

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



O k e e l a n t a  C o r p o r a t i o n  - Boiler # h  
P a r t i c u l a t e  E m i s s i o n s  T e s t  Repor t  

a 
F i  I t e r  Ca tch  

INT MIZ't'Z7R 

Md (DRY) 

MN 

MN 

Ms (WET) 

X N %  

NO l"r5 

so ROOT 

SORT DELTA f 

Stack  Temp o r  
'P:j ( ' F ) 

Vrs ( ' H )  

T (Hot; Uox) 

'YM ( ' E ' )  

NOMENCLATURE ( c o n t  'd) 

'Phe amount of  p a r t i c u l a t e  c a p t u r e d  on the  
f i l t e r  d u r i n g  t e s t i n q .  

T h o  d r y  qas  meter r e a d i n q  a t  t h e  beqin i i inq  o r  
t:he t e s t .  

The d r y  m o l e c u l a r  we igh t  of t h e  f l u e  ga:j i n  
pounds p e r  pound mole .  

The amount of  p a r t i c u l a t e  col1ei::tWt b y  washinq  
t h e  n o z z l e ,  p r o b e ,  and f r o n t  h a l f  of thc  
q l a s s w a r e ,  r e p o r t e d  i n  m i l l i q r a m s .  

T h e  m i l l i g r a m s  of p a r t i c u l a t e  c o l l e c t . e d  miniis 
t h e  b l a n k .  

Wet o r  a c t u a l  mo l . ecu ia r  we igh t  of t h e  f l u e  g a s  
i n  pounds per pound mole. 

T h e  p e r c e n t  of n i t r o g e n  i n  t h e  t l U e  u n s .  

Number of. t r a v e r s e  p o i n t s .  

P e r c e n t  of oxygen i n  t h e  t l u e  g a s .  

B a r o m e t r i c  p r e s s u r e  a t  tes t  I o C ~ t i O n .  

S t a t i c  p r e s s u r e  of the s t a c k  i n  i n c h e s  ot w a t e r .  

The e m i s s i o n  r a t e  i n  pounds p e r  h o u r .  

A b s o l u t e  p r e s s u r e  c o n d i t i o n s  i n  t h e  s t a c k  i n  
i n c h e s  of mercury .  

The v o l u m e t r i c  tlow r a t e  o t  t h e  f l u e  g a s  :in d r y  
s t a n d a r d  c u b i c  f e e t  p e r  h o u r .  

The s q u a r e  r o o t  of e a c h  v e l o c i t y  head  
measurement .  

The a v e r a g e  of t h e  s q u a r e  r o o t s  of t h e  measured 
p r e s s u r e  d r o p s .  

T h e  t e m p e r a t u r e  of the s t a c k  i n  deqrees Faren-.  
h e ~ . q h t .  

'The t e m p e r a t u r e  of t h e  s t a c k  i n  d e q r e e s  Rankine .  

Tempera tu re  a round  t .he f i l t e r  b o x ,  d e q r e e s  
F a r e n h e i  nht..  

Averaqe t e m p e r a t u r e  o t  t h e  d r y  q a s  metic!: i n  
declrees E 'a renheiqht .  

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



e 
TM ('R) 

VEL IIXAD 

VI ( T O T )  

VM ( C F  ) 

VM S'I'U 

VS 

VW STD 

Y 

0 

Okeelanta Corporation - Boiler # 6  
Particulate Emissions Test Report 

NOMENCLATURE (cont'd) 

Averaqe temperature of  the dry qas meter in 
degrees Rankine. 

'Tho pressure clroi~ measured ac ross  I;he pit :ot  
tubes .  

The! amount u t  wat.er collecteci in tne impingers 
in milliliters. 

'The volume sarnvlecl t .hrough the d r y  gas meter 
111 c u b i c  feet. 

V o J  l ime  samp1.cd through the d r y  g a s  meter cor 
rected to standard conditions. 

Velocity o t  the stack gas in teet. per second. 

The amount of moisture collected, converted to 
standard cubic teet. 

Meter box calibration factor. 

Sampling time in minutes. 

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



Okeelanta Corporatlon - Boiler # 6  
Particulate Emissions Test Report 

e 

APPENDIX V I 1  

FIELD D A T A  SHEETS - UNIT OPERATING CONDITIONS 

e 

- 
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a 

Y c 
5 
l 
c 
VI 
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Okeelanta Corporation - Boiler 116 
Particulate Emissions Test Report 

e 

APPENDIX V I 1 1  

FIELU DATA SHEETS - STACK TESTING 

e 

- 
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TRAVERSE DATA SHEET 

Page A o f L  

Plant: o IS, lo, -Li 
Location : L U A i f  

Trav . 
No. 

Delta 
P 

Delta 
H 

Sampling time per point: ‘2..~M;vi l a  / 
Run #:  

Date: 

Hot 
Box 

Vac 

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



TRAVERSE DATA SHEET 

Page _ o f 2  Sampling time per point: . Z i 5 - ~ , n  /(> j- 

Plant: cikcz le,, / < $  Run #: CO*YP - I  

Location : \lv\lt)f (" Date: I ?  C o r  4 0  

Trav. 
No. 

R l  

7 
I3 .5 -  L, 

'7 
12.5 S- 

Delta 
P 

I 

DGM 
In 

Relationship: -%5 

. 

-I I I 
I I I 

Box # :  Y - Y: I.-ojo( Delta H@: &%7.0'? 
Start Time: i5i~~1 End Time: 
Pre Leak Ck: c z CFM @ t'0 "Hg 

7 M @- "Hg 

ie Oper: ~ 6 ~ -  hb(,,. 

Mid Leak Ck: CFM @="Hg (Vol: 1 
@ 7,.1"H20 

post Leak CK' C€ 
Pitot Leak CK- 
Box Oper : w:k ~ ~ ~ 9 e i l -  ,* Pro 

Vac 

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



e 
Plant. 

Locat ion 

Ds i f t l :  

Dn ( i n ) :  

T i  I t e r  X :  

L p :  

P bar: 

P s t a c k :  

IMP-I ( I N T )  

IMP-2 (INTI e IMP-3 (INTI 

IMP-4 (INTI 

TE5T 1 

R u n  # :  

@ s t - :  

N C .  P o i n t s :  

T e s t  L 5 n g t h .  

End Me.121' R e a d i n g :  

Int M e t e r  R e a d i n g :  

B e g i n  Time: 

E n d  T i m e :  

IMP-I ( F I N A L )  

IMP-2 ( F I N A L  I 

IMP-3 (FINAL) 

IMP-3 ( F I J J A L )  

TEST 2 

~ 

,/!;, i 
//.! ,:/ 

Project D i r e c t o r :  . - -  />CL@J F i e l d  L a b o r a t o r y :  

M e t e r  B o x  O p e r a t o r :  17, ,/?,/-J3;.- f 7 C h a i n  of t u s t o d v :  

Probe O p e r a t o r :  /< , /!J++/U P l a n t  C o o r d i n a t o r :  

Orsat A n a l y s t :  < 19.c .& A g e n c y  R e p :  

, I  

e, 

TE-CT 3 

. 

&stmount Engineering Inc. 420 Main Street Wdpole. MA 02081 (508) 668-9005 
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TRAVERSE DATA SHEET 

Sampling t i m e  p e r  p o i n t :  2 1 f ; M ; . , / p +  
P l a n t :  fll<G, I,,, 4, Run # :  

Locat ion  :, Untt R(, Date: 

e 4 

Delta 
P 

A 

-=-JL 
a 
n3d 
45- 
3 ac 

,RC 
A 
a$ 
,927 

2 3  

DGM 
I n  

DGM 
ou t  

R e l a t i o n s h i p :  5 ~ 4 5  
Box # :  . +  Y: i . r ~ I  Delta He: 3 ~ c 3  
S t a r t  Time End T i m e :  /1 , ’20 
P r e  Leak Ck*CFM @ 1 5 -  “Hg 
Mid Leak C k : - a  CFM @ 3 r L ’ I 1 H g  (Vol: 
P o s t  Leak CK: ,D CFM @ I t l H g  
P i t o t  Leak CK: SCCD @ ~ ~ l ’ H 2 0  
BOX oper: ’ Probe Oper: KM 

13: ) 

/6>ryP - a 

Hot 
Box 

Impg 
Temp 

S t a c k  
Temp 

Va c 

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



TRAVERSE DATA SHEET 

Sampling t i m e  p e r  p o i n t :  '>LE .Y',, / --pf 
P l a n t :  okce L.1 A Run # :  GwVO -7 

I 

Locat ion:  ( ! A ; +  i=F (. Date: I4 L b c  9C. 

D e l t a  
H 

I 1-1 I 

I 1-1 I 
R e l a t i o n s h i p :  ;Y 

Mid Leak Ck: CFM @-"Hg (Vol: ) 

Box # :  Y Y :  D e l t a  H@: 2 , 0 3  
S t a r t  Time:  End Time:  
P r e  Leak Ck: 

P o s t  Leak C K - Z J  CFM @-'lHg 
P i t o t  Leak CK: @ -  " H Z 0  
Box Oper: Probe Oper: 

CFM @- "Hg 

S t a c k  
Temp 

Vac 

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



P l a n t :  

L o c a  t i o n  : 

Ds i f :  I :  

lin ( i n > :  

Filter Y :  

C P :  

P bar: 

P stack: 

IMP-1 ( I N T I  

IMP-L ( I N T I  

a IMP-3 ( I N T I  

IMP-4 ( I N T I  I 

' /  

TEST 1 

s. z 

Comments : 

G u n  11: 

D 3 t ? :  

N G .  P o i n t s :  

Test L ? n g t h :  

E n 4  M R ! ? ~ '  R e a d i n g :  

Int M e t e r  R e a d i n ? :  

B e g i n  T i m e :  

E n d  T i m e :  

IMP-2 

IMP-3 

I M P - 4  

IMP-I ( F I N A L )  

F I N A L )  

F I N A L )  

F I N A L )  

TEST 2 

F i e l d  L a b o r a t o r y :  

C h a i n  of C u s t o d y :  

P l a n t  C o o r d i n a t o r :  

a g e n c y  R e p :  

-- ' 1 3  7 

/ /b' 
2 

532. s, 

TEST 3 

Eactmounf Engineering Inc. 420 Main Sweet Walpole, M A  02081 (S08) 668-9005 



i2 :  < 

12.5 

TRAVERSE DATA SHEET 

Sampling time per point: J K ~ , ,  ++ 
I 

Plant: 0 k e r  IC<* !GI Run # :  

Location: I /'? ;+ *(h Date: 

Trav. 
No. 

Delta 
P 

Delta 
H 

DGM 
out 
- 

7c, 

Relationship: 7tY 
BOX # :  , Y: / o n /  Delta He: 3,c9$ 
Start Time: End Time: / . ; I C >  
Pre Leak Ck: . L )  CFM @ L " H g  
Mid Leak C k : q  CFM @ A " H g  (Vol: 1 Post Leak CK: ,a CFM @&I1Hg 
Pitot Leak CK: CL-CO @ L ; 1 1 H 2 0  
BOX Oper: eLJProlje Oper: ~d 

ImPg 
Temp 

Stack 
Temp 

Vac 

I 

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



TRAVERSE DATA SHEET 

Sampling time per point: 

Plant: okce I&'?& Run #: 

Location: u,?;t G Date: 

Trav. 
No * 

Delta 
P 

Delta 
n 

Meter 

cowl". 3 
f ' /  7 0 

Stack 
Temp 

Vac 

Ebsrmounr Engineering Inc. 420 Main Slreer Walpole! MA 02081 (508) 668-9005 



Okeelanta Corporation - Boiler # b  
Particulate Emissions Test Report 

APPENDIX I X  

EQUIPMENT CALIBRATION SHEETS 

Eostmounl Engineering Inc. 420 Main Slreer Walpole. M A  02081 (508) 668-9005 



h'l IN S VOLUME VOLUME 
WET 

I 5 

5 

10 

4 10 

10 c; 

1 ,  10 

DRY 

5.037 

5.043 

10.190 

10.273 

10.330 

l O . J O 0  

DELTA DELTA H PRES BAR TIME 
I+ /13 . C  ( A B S  ) ( MTN5 ) 

.50 .0366 30.08 1'2 90 

1 .oo .a735 30.11 .-> , c, 67, 

1 . 5  .11O3 30.15 l C . ? / i  

2 .oo .1471 30.19 1 .! :il> 

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

4 .oo .2'341 30.33 'a . w  



BOX # :  4 
PRES BAR: 30.02 

DATE: 2-11-91 
VACUUM: lOIN HG 

RUN # 

1 

2 

3 

RUN # 

1 

2 

3 

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

10.00 10.089 1 * 95 .143 30.16 13.39 

10.00 10.353 1.95 .143 30.16 13.73 

10.00 10.333 1.95 .143 30.16 13.73 

TEMP WET TEMP DRY TEMP DRY TEMP DRY Y DELTA 
('F) INLET OUT (AVG) H @  

65.0 85.7 80.0 82.8 1.020 1.87 

65.0 87'. 7 81.7 84.7 .9973 1.96 

65.0 88.7 82.3 85.5 1.001 1.96 

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

PRE CAL Y = 1.0010 % DIFFERENCE .so % 

5.00 % - ALLOWABLE _ 

FORMULAS : 

Y= DELTA H @= 

CALIBRATION BY: 
S .  MacKAY 

. . . . . . . .- 



e 
NDZZLE CALIBRATION SEEX 

2 32 

3 3 5  - 

J6 AVG . - 

J3/2 

'- 3/ 1 

/ CALIBRA& BY: DATE: 

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



NOZZLE CALIBRATION SEI3 

NOZZLE #- POINT# NOZZLE#- ay"NOZZLE #& f -  2 NOZZLE#- 

:36 - 1 

AVG . - <305 

CALIBRATE6 BY: / DATE: 

Eastrnounf Engineering Inc. 0 420 Main Sfreef Walpole. MA 02081 0 (508) 668-9005 



SET I): 8'-1 

REFERENCE MERCURYICLASS 

DATE: 1 0 - 2 5 - 8 5  

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

74 7 2  . 3 7  

. 
2 1 0  2 0 5  . 7 5  

4 0 0  4 0 9  1 . 0 5  
: I  

nAxInun DEVIATION 1 . 0 5  
, .  

ALLOWABLE 1 . 5 0  

I -  .. .-. I.. i i - .. 1. , . .. . , .- - . ,  

SET I): 8 , . S ' - 1 .  

. .  .-. , . < I  j 

DATE: 11-15 -85  

STANDARD ( ' F ) THERMOCOUPLE ('P) ABSOLUTE OF 
Z DEVIATION 

6 6  63  ' . s 7  

c. NILLIHC (* CALIBRATION BY: 



q,c- 4) 
DATE */. . / . , FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION 

PARTICULATE STACK TEST VERIFICATION 
DER METHOD 5 

FACILITY NAME: OKEELANTA 

COMPANY CONDUCTING TEST: EASTMOUNT 

SOURCE DESCRIPTION: BOILER 6 

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 

155.5 
0 
.144 
43.188 
1.001 
.5 
2.13 
90.3 
140.3 
.1 
30.11 
.315 
60 
.84 
1 

VOLUME 

DSCF 
RUN SAMPLED 

1 41.94 

2 43.12 

3 43.31 

MEAN 42.19 

MOISTURE 
CONTENT 
PERCENT 

14.86 

14.53 

16.32 

15.24 

STACK 
VEL 
FPS 

30.13 

30.77 

33.28 

31.40 

FLOW 
RATE 
DSCF/H 

3,623,827 

3,700,431 

3,925,953 

3,150,070 

RUN2 

155.8 
0 
.1408 
43.76 
1.001 
-51 
2.24 
82.1 
142.3 
.1 
30.09 
.315 
60 
.84 
1 

PERCENT 
ISO- 

KINETIC 

94.55 

95.20 

96.12 

95.29 

APIS # 

TEST DATE 12 13 90 

RUN3 

179.5 
0 
.1178 
44.256 
1.001 
.55 
2.26 
85.9 
141.1 
.1 
30.09 
.305 
60 
.84 
1 

ACTUAL 
EMISS 
LB/HR 

21.42 

26.63 

23.54 

25.86 

ACTUAL 
EMISS 
LB/MBTU 

0.139 

0.135 

0.119 

0.131 

ALLOW 
EMISS 
LB/MBTU 

0.300 

0.300 

0.300 

0.300 



c 
SUMMARY 

GENERAL : 
REVIEWED BY AS 
ACTUAL A ' S  = 4 4 . 2  SQ FT 
LAMINAR FLOW ASSUMED ( < l o  DEG YAW) (OR < 2 0  DER) 

ALL REQUIRED LEAK TESTS ACCEPTABLE 
ASSUMED M ' D = 3 0 . 0  (COMBUSTION GASES) 

ACTUAL EMISS BASED ON HEAT INPUT = 1 9 8  MBTUIHR 

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

RUN 1 : 
ACTUAL A ' N  = . 0 0 0 5 4 1 2  SQ FT 
P 'S = 3 0 . 2 1  I N  HG 

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

RUN 2 : 
ACTUAL A ' N  . 0 0 0 5 4 1 2  SQ FT 
P 'S  = 3 0 . 1 9  I N  HG 

C O M M E N T . . . . . . . . . . . . . . . . . . . .  ........................................... 
RUN 3 : 

ACTUAL A ' N  = . 0 0 0 5 0 1 4  SQ FT 
P 'S  = 3 0 . 1 9  I N  HG 

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



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

13. 

14. 

15. 

23. 

H20 impingers ( V ' i ) ,  m i l l i l i t e r s  

H20 f i l t e r ,  grams 

M'n ( p a r t i c u l a t e  weight) ,  grams 

V'm (gas volume metered), FT3 

Y (d ry  gas c a l i b r a t i o n  f a c t o r )  

RDP [average square r o o t  dP) 

dH (average d e l t a  H), inches H20 

T ' m  {average meter temperature), F 

T's (average s tack temperature), F 

P's (s tack  pressure, abs.) inches Hg 

P'b (barometr ic pressure, abs.) inches Hg 

D'n (nozzle d ia . ) ,  inches 

Sample Time, minutes 

C'p ( p i t o t  tube c o e f f i c i e n t )  

S/T (sample p t s . / t o t a l  p t s . )  

' I  ' I  S I  




