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1 INTRODUCTION 
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D u r i n g  t h e  P e r i o d  F e b r u a r y  11 - 13,  1992 I n t e r p o l 1  L a b o r a t o r i e s  

pe rsonne l  conducted  EPA-requ i red  a i r  e m i s s i o n  comp l iance  t e s t s  on t h e  

Press  & Un loader  v e n t .  D r y e r  and Thermal O i l  H e a t e r s a t  t h e  L o u i s i a n a  

P a c i f i c  C o r p o r a t i o n  (LP)  Waferboard  P l a n t  l o c a t e d  i n  Two Harbo rs ,  

M inneso ta .  O n - s i t e  t e s t i n g  was per fo rmed by E. T rowbr idge ,  0. VanHoever, 

C .  Mosser. and P. O ' N e i l .  C o o r d i n a t i o n  between t e s t i n g  a c t i v i t i e s  and 

p l a n t  o p e r a t i o n  was p r o v i d e d  by  Sue Somers o f  LP. The t e s t  was w i t n e s s e d  

by  Basim J. Dihu o f  t h e  Env i ronmen ta l  P r o t e c t i o n  Agency. 

The Wafer D r y e r  t e s t e d  i s  a n  MEC Model 1260 r o t a r y  drum d r y e r .  I t  

i s  equ ipped  w i t h  a pneumat ic  i n j e c t i o n  system f o r  f i r i n g  wood f i n e s  and 

has a d e s i g n  h e a t  input c a p a c i t y  o f  4 0  106BTU/Hr. P a r t i c u l a t e  e m i s s i o n s  

from t h e  w a f e r  d r y e r  a r e  c o n t r o l l e d  b y  a p r i m a r y  c y c l o n e  f o l l o w e d  by  a 

secondary m u l t i c y c l o n e  a l s o  manufac tured  by  MEC Company i n  s e r i e s  w i th  an  

e l e c t r i f i e d  f i l t e r  bed manu fac tu red  by  E.F.B. I n c .  C leaned f l u e  gas i s  

e m i t t e d  to t h e  atmosphere by a 1 0 0 - f o o t  h i g h  r a d i a l  s t e e l  s t a c k  w h i c h  has 

a d i a m e t e r  o f  48 i n c h e s .  

The p ress  v e n t s  t e s t e d  a r e  t h e  exhaus t  f r o m  g e n e r a l .  v e n t i l a t o r s  

p o s i t i o n e d  o v e r  t h e  b o a r d  p r e s s  and u n l o a d e r .  A x i a l  f a n s  i n  t h e  d u c t  

above t h e  r o o f  p r o v i d e  t h e  a i r  movement. Emiss ions  f rom t h e  b o a r d  presses  

a r e  u n c o n t r o l l e d .  

The Thermal O i l  H e a t e r  was manufac tured  by Konus Kasse l  i n  1985. I t  

i s  equ ipped  w i t h  two  screw auger - t ype  s t o k e r s  and i s  f i r e d  w i t h  a m i x t u r e  

o f  bark and wood. The u n i t  i s  equ ipped  w i t h  an economizer  and has a 

d e s i g 5  h e a t  input c a p a c i t y  o f  3 1 . 0  10SBTU/HR. P a r t i c u l a t e  e m i s s i o n s  from 

t h e  Thermal O i l  H e a t e r  a r e  c o n t r o l l e d  b y  a l a r o e  d i a m e t e r  c y c l o n e  

manu fac tu red  by  C.E.  P r e h e a t e r .  The baghouse i s  6.597 square  f e e t .  

C leaned f l u e  gas i s  e m i t t e d  t o  t h e  atmosphere by a 75-fOOt h igh r a d i a l  

s t e e l  s t a c k  wh ich  as  a d i a m e t e r  o f  40 i nches .  
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P a r t i c u l a t e  e v a l u a t i o n s  were  performed i n  acco rdance  w i t h  E P A  

Methods 2-5,  CFR T i t l e  4 0 ,  P a r t  60. Appendix A ( r e v i s e d  J u l y  1, 1 9 9 1 ) .  A 

p r e l i m i n a r y  d e t e r m i n a t i o n  o f  t h e  g a s  l i n e a r  v e l o c i t y  p r o f i l e  was made a t  

each  t e s t  l o c a t i o n  b e f o r e  t h e  f i r s t  p a r t i c u l a t e  d e t e r m i n a t i o n  t o  a l l o w  

s e l e c t i o n  o f  t h e  a p p r o p r i a t e  n o z z l e  d i a m e t e r  f o r  i s o k i n e t i c  sample 

wi thd rawa l .  An I n t e r p o l l  Labs sampl ing  t r a i n  which meets o r  e x c e e d s  

s p e c i f i c a t i o n s  i n  t h e  a b o v e - c i t e d  r e f e r e n c e  was used  t o  i s o k i n e t i c a l l y  

e x t r a c t  p a r t i c u l a t e  samples  .by means of  a hea ted  g l a s s - l i n e d  p r o b e .  Wet 

c a t c h  samples were c o l l e c t e d  i n  t h e  back h a l f  of the Method 5 sampl ing  

t r a i n  t o  p rov ide  samples  f o r  methylene c h l o r i d e  e x t r a c t i o n  t o  d e t e r m i n e  

t o t a l  c o n d e n s i b l e  o r g a n i c  compounds. 

PM-10 d e t e r m i n a t i o n s  were performed i n  accordance w i t h  EPA I4ethod 

201A ( I b i d .  Part  51. Appendix M ) .  An I n t e r p o l l  Labs sampling t r a i n  w h i c h  

meets o r  exceeds  s p e c i f i c a t i o n s  i n  t h e  above -c i t ed  r e f e r e n c e  was u s e d  t o  

e x t r a c t  PM-10 samples  by means o f  an Anderson PM-10 c y c l o n e  and a 

s t a i n l e s s  s t e e l  p r o b e .  The  c y c l o n e  used  i n  t h i s  work meets o r  e x c e e d s  t h e  

s p e c i f i c a t i o n s  o f  Method 201A. V e l o c i t y  p r e s s u r e  measurements were made 

p r i o r  t o  each run t o  d e t e r m i n e  t h e  p r o p e r  dwell  t i m e s  a t  e a c h  t r a v e r s e  

p o i n t .  

Formaldehyde samples  w e r e  c o l l e c t e d  u s i n g  d r a f t  EPA Method 0011 (SW 

866 3rd E d . )  a s  a g u i d e l i n e .  The samples  were c o l l e c t e d  i s o k i n e t i c a l i y  

u s i n g  a Method 5 sampl ing  t r a i n  w i t h  an aqueous a c i d i c  2 . 4 -  

d i n i t r o p h e y l h y d r a z i n e  a b s o r b i n g  s o l u t i o n  and ana lyzed  by h i g h  p e r f o r m n c e  

1 i qui d chromatography . 

T o t a l  g a s e o u s  hydrocarbon c o n c e n t r a t i o n s  were de t e rmi  ned i nstrumen- 

t a l l y  u s i n g  a R a t f i s c h  Model 55RS h e a t e d  f lame i o n i z a t i o n  d e t e c t o r  ( H F I D )  

c a l i b r a t e d  a g a i n s t  propane i n  a i r  s t a n d a r d s .  The THC c o n c e n t r a t i o n  was 

c o n t i n u o u s l y  monitoped by e x t r a c t i n g  a s l i p s t r e a m  of  e x h a u s t  g a s  by means 

of  a h e a t e d  p robe  and f i l t e r  h o l d e r .  A h e a t - t r a c e d  t e f l o n  l i n e  was used  

t o  t r a n s p o r t  t h e  sample g a s  from t h e  f i l t e r  h o l d e r  o u t l e t  t o  t h e  a n a l y z e r  

i n l e t .  
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I n t e g r a t e d  f l u e  g a s  samples  were e x t r a c t e d  from t h e  d r y e r  and 

thermal o i l  h e a t e r  e x h a u s t  g a s  s t r e a m s  u s i n g  a s p e c i a l l y  d e s i g n e d  g a s  

sampling system. I n t e g r a t e d  f l u e  g a s  samples  were c o l l e c t e d  i n  4 4 - l i t e r  

T e d l a r  bags housed i n  a p r o t e c t i v e  aluminum c o n t a i n e r .  A f t e r  s ampl ing  was 

comple t e ;  t h e  bags  were s e a l e d  and r e t u r n e d  t o  t h e  l a b o r a t o r y  f o r  Orsa t  

a n a l y s i s .  P r i o r  t o  sampl ing ,  t h e  T e d l a r  bags a r e  l e a k  checked a t  15 

I N . H G .  vacuum w i t h  an i n - l i n e  r o t a m e t e r .  Bags w i t h  a n y  d e t e c t a b l e  

i n l e a k a g e  a r e  d i s c a r d e d .  

Carbon monoxide d e t e r m i n a t i o n s  were performed on t h e  t h r e e  s o u r c e s  

t e s t e d  u s i n g  a c o n t i n u o u s  e m i s s i o n  mon i to r  i n  acco rdance  w i t h  EPA Method 

10. 

T e s t i n g  on t h e  Drye r  and Thermal Oil  H e a t e r  was conduc ted  from two 

t e s t  p o r t s  o r i e n t e d  a t  90 d e g r e e s  on e a c h  o f  t h e  r e s p e c t i v e  s t a c k s .  The 

t e s t  p o r t s  on t h e  Drye r  a r e  l o c a t e d  8 .5  s t a c k  d i a m e t e r s  ups t r eam o f  t h e  

n e a r e s t  f low d i s t u r b a n c e  and 0 . 6  d i a m e t e r s  ups t r eam of  t h e  s t a c k  e x i t .  

The t e s t  p o r t s  on t h e  Thermal O i l  H e a t e r  a r e  l o c a t e d  7 . 6  s t a c k  d i a m e t e r s  

downstream and 2 . 8  s t a c k  d i a m e t e r s  ups t r eam of  any f low d i s t u r b a n c e .  A 

24 -po in t  t r a v e r s e  was used a t  t h e  Dryer  t e s t  s i t e  t o  i s o k i n e t i c a l l y  

c o l l e c t  t h e  p a r t i c u l a t e  and formaldehyde samples .  Each t r a v e r s e  p o i n t  was 

sampled 2 .5  minu tes  f o r  a t o t a l  s ampl ing  t ime  of  s i x t y  minu tes  p e r  r u n .  

A 12 -po in t  t r a v e r s e  was used  f o r  PM-10 sampling a t  t h e  Dryer  w i t h  r u n  
t i m e s  v a r y i n g  from 95 t o  122 m i n u t e s .  A 12 -po in t  t r a v e r s e  was u s e d  a t  t h e  

Thermal Oil  H e a t e r  t e s t  s i t e  t o  i s o k i n e t i c a l l y  c o l l e c t  t h e  p a r t i c u l a t e ,  

PM-10 and formaldehyde samples .  Each t r a v e r s e  p o i n t  was sampled f i v e  

minu tes  f o r  t h e  p a r t i c u l a t e  and formaldehyde sampling t o  g i v e  a t o t a l  

sampling t ime  o f  s i x t y  minu tes  p e r  r u n .  The PM-10 r u n  t i m e s  f o r  the 

Thermal O i l  H e a t e r  v a r i e d  from 75 .9  t o  82.6 minu tes .  

T e s t i n g  on t h e  P r e s s  and Unloader  v e n t s  was conduc ted  a s  one source 
by pe r fo rming  one h a l f  o f  t h e  t e s t  r u n  i n  one  ven t  and one h a l f  t h e  t e s t  

r u n  i n  t h e  second v e n t .  Sampling was performed from a s e t  o f  e i g h t  t e s t  
p o r t s  ( f o u r  on e a c h  v e n t )  s i t u a t e d  h o r i z o n t a l l y  on each  v e r t i c a l  s e c t i o n  

3 



I 
I 
I 
1 
I 
I' 
I' 

I 

o f  d u c t .  A 3 2 - p o i n t  t r a v e r s e  was used t o  c o l l e c t  t h e  p a r t i c u l a t e .  PM-10 

and formaldehyde samples. Each t r a v e r s e  p o i n t  was sampled two m inu tes  

d u r i n g  p a r t i c u l a t e  and formaldehyde sampl ing f o r  a t o t a l  samp l ing  t i m e  o f  

64 m inu tes  p e r  run. The PM-10 r u n  t i m e s  v a r i e d  from 60 .6  t o  70.6 minu tes .  

The i m p o r t a n t  r e s u l t s  o f  t h e  t e s t  a r e  summarized i n  S e c t i o n  2 .  

D e t a i l e d  r e s u l t s  a r e  p r e s e n t e d  i n  S e c t i o n  3. F i e l d  d a t a  and a l l  o t h e r  

s u p p o r t i n g  i n f o r m a t i o n  a r e  p r e s e n t e d  i n  t h e  appendices.  
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. - ~ 2  SUMMARY AND DISCUSSION 

The i m p o r t a n t  r e s u l t s  of t h e  p a r t i c u l a t e  e m i s s i o n  compl iance t e s t  

. .   are: summarized. i n  Tab les  1-3,. The ' p a r t i c u l a t e  r e s u l t s  have been 

.%I . . c a l c u l a t e d  u s i n g  t h e  d r y  c a t c h  o n l y  ( a  T a b l e s )  and a g a i n  w i t h  t h e  o r g a n i c  

The f o l l o w i n g ' e m i s s i o n  r a t e s  a r e  based on : - the  

The p a r t i c u l a t e  e m i s s i o n  r a t e  f o r  t h e  D r y e r  averaged 0.24 

. .  . .~ 

. . . .  ;' wet. c a t c h  added ( b  T a b l e s ) .  
. -. . . .  . . . . . . .  :-dry c a t c h  o n l y .  

5; .. . .  , 

..... . .  - . .  . ' . '  ~.-: LB/_KLB of f l u e  gas and 3.7 LB/TFP. ' The p a r t i c u l a t e  e m i s s i o n  r a t e  f o r  t h e  

... . . -., .'-Pres's &'.Unloader v e n t s  averaged 3.0' LB/HR." The p a r t i c u l a t e  e m i s s i o n  r a t e  . 
. .  . _ .  . 

..  ~. . -  . 
':: fo r  the-Thermal  O i l  H e a t e r  a v e r a g e d ~ 0 . 0 4 4  LB/KLB f l u e  gas a d j u s t e d  t o  504 

5 .. - .... .. . e x c e s s  a i r  and t h e  e m i s s i o n  f a c t o r  ave raged  0.069 LB/lOBTU. 
.i . . . .  . - .  . i.. 

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

The PM-10 r e s u l t s  a r e  summarized i n  T a b l e s  4-6. The PI.1-10 e m i s s i o n  . . . . . .  . . _. . . .  . .  
....... I .  

. - .  . . .  . . . .  - - . - .  r a t e  averaged 3 1 . 3 ,  3 . 4 .  and 0.85 LB/HR f o r  t h e  D r y e r ,  t h e  P ress  & ._ 
Un loader  v e n t s ,  and t h e  Thermal O i l  H e a t e r ,  r e s p e c t i v e l y .  

The ca rbon  monoxide r e s u l t s  a r e  summarized i n  T a b l e  7. The 

e m i s s i o n  r a t e  averaged 124 LB/HR (52  LB/TDF) f o r  t h e  D r y e r ,  3 .4  LB/HR 

( 0 . 3 2  LB/TFP) f o r  t h e  P ress  & Un loader  Ven ts ,  and 1 . 5  LB/HR ( 1 . 3  LB/TDF) 

f o r  t h e  Thermal O i l  H e a t e r .  .. 
. . .  ~. . .  

~ ~ .. ~. . .  - - ... - .... - ... - - :.. .. _- . . . . . . . . . .  ._-__ . - A  summary o f  t h e  f o r m a l d e h y d e . r e s u 1 t s  a r e  p r e s e n t e d  i n  T a b l e  e .  The . . . . . .  _ _  . -. - . . * .  

fo rmaldehyde e m i s s i o n  r a t e  a v e r a g e d ' l . 8  LB/HR (0.16 LB/TFP) f o r  t h e  D r y e r ,  

1.7 LB/HR ( 0 . 1 6  LB/TFP) f o r  t h e  P r e s s  & U n l o a d e r  Vents  and 0.0043 LE/HR . . .  

. ~ .  
. . .  
-. 

. . .  . .  
. .  . . _  

:, . . . ..... (0.0039 LB/TDF) f o r  t h e  Thermal O i l ,  H e a t e r .  ~ ., 
. 

. .. ,. . __... ,', -. (., . . . . -.. . . . . . . . .  .. 
.~ . -  ........ ~ :.~.. 

. . . .  ' . . . . . .  . .  The r e s u l t s  o f  t h e  T o t a l  Hyd roca rbons  t e s t s  a r e  summarized i n  Tab le  ~. 

9.-.'.The t o t a l  hyd roca rbon  e m i s s i o n  r a t e  ave raged  4 . 4  lB/TFP f o r  t h e . D r y e r ,  . . 

. .  

-. . . . .  . -  . . .  
. . . . . .  i. 's .~:- 7:.7;,LB/HR f o r  t h e  Press  & Un1,oader Ven ts  and.O.75 LB/ER (0.69 LB/TDF) >. , f o r .  
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Source category: Reconstituted wood products 
Plant name : L-P, Two Harbors 
Test date : 2/11 - 2/13, 1992 

Emission Process 
Type of Run rate, rate, 

Source control Pollutant No. Ib/hr ton/hr 

Date: 
Location: 
Ref.  NO.^ 

Emission factor 
kg/Mg I Ib/ton 

'Source catego&: 
Plant name : L-P. Two Harbors 

' Reconstituted wood products 

Test date : 
Process 

Source 
Rotary dryer 

.+r-U W-'Q 
LL?---XL 

7 
k? &A. w 

Date: 
Location: 

2/11 - 211 3,1992 
wafer board Basis for process rate : 

Ref. No.: 

I Emission I Process I 



Source category: Reconstituted wood products 
Plant name : L-P, Two Harbors 
Test date : 211 1 - 211 3, 1992 

I 

Date: 
Location: 
Ref. No.: 

I Emission I Process I 
Process 

Source 
Type of 
control 

.. .. 

Board press 
& unloader 

none 

. 

Ref. No.: 



Source category: Reconstituted wood products Date: 
Plant name : L-P, Two Harbors Location: 

2/11 -2113,1992 Ref. No.: Test date : 

Note: Runs 5/1, 5/2, and 513 not included in average C02 emission factor due to low flow rat 
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Table 7. 

.~ 
Summary o f  the  February 11 - 13,  1992 Carbon Monoxide Emission 

Compliance Tests  a t  t h e  Louis iana P a c i f i c .  Waferboard P lan t  i n  
, 

r . 

Two Harbors, Minnesota. 

.. 

-, 

. 
Vo lumetr ic  . ~~- 

' . . Test/Run. Flow Rate . Concent ra t ion  . . Emission Rate . . . . . . .  . 1 .  

. . . .  ... 
( p p m . w )  ( LB/HR) 

.. . _ -  . -  
.  dryer 2-11-92)  . . .  ... - . (LB/TDF) 

31910 607 .- . 113 47 . 

7 1  
. .  

1 7 1  . . . .  - .  2/2 30685 9 1 1  . . .  . .  
, . . ~  

.. .. . -  i 

. . 2 /3  31990 478 88 37 

. .  .._ . . .  . Avg. . -  665 124 52 
" ... ~ 

(LB/TFP) 

5 . 1  0 .48  

3 . 4  0 . 3 2  

1 . 7  0 . 1 6  

11 3 . 4  0 . 3 2  
, 

' -  (LB/TDF) . 1. 
" 79v . .  

. . . . . .  . .  . .  - .(Thermal , O i l  Heater 2-12-92) 
. . . . .  ': 10/1 15430 '~ ' . 7 . 3  . . . .54 0.50 

. . . . .  10 /2  15120 46 3.3 3.0 

16780 7.4 .59  0 .54  

.. -.,:<> 

- 

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

. - 10 /3 .  . . _ ~  . _ _  L.*. . -  -. . .  . . . . . . .  ,~~ . i - 4 .  ; r - . . . . . . . . . . . . . . .  - - ... Avg. . .  . . . . .  ':- . A .  . . .  : 

... ._ . . . .  

. . . . .  
. .  . .  

. .  

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

Note: .'TFP. = Ton F in i shed  

'. . . . . . .  ' I '  . . (Dryer.  2:4/HR, :.Thermal O i l  
. . .  . *  .. , - . .  - ^.. .. - .. ... ;,+: .'si 

_. . * ~ : .  - 
,..,2%. . . .-. . . . . . .  .. :. . 

. .  - 1  I , . . . . . . .  
. . .  _ .  . .  

. . .  
,~ 20  1.5 . -  - - 1.3' - ' 

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

. . .  
. . .  . . .  

. . . . . . . .  . . . .  . . .  . .  ..  ... ... .. ,- 

. .  ~ .~ . ~ -. - - .. ~ ~. . .  
. _, , -- , . .  . .  - .  

Product (lO.62/HR)';-.'TdF '= Ton D r y  ,Fuel . .  '-.: 
. . . . . .  .,. li.. . .' 

..... . .  . i :  . '  ' .. ,. ~ 

: ., .. , 
= .  . . . .  . . .  . . .  . .  

Heater  1'.09/HR) . 
. . . . . .  . .  . .  

. . .  . . . .  
. .  

. . . .  . . . .  
. .  . .  7 .  

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

. .  - .  

. . .  
. . . .  

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

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

Summary o f  t h e  F e b r u a r y  11 - 13. 1992 Formaldehyde Emiss ion  

Compliance T e s t s  a t  t h e  L o u i s i a n a  P a c i f i c  Waferboard P l a n t  i n  

Two Harbors ,  M i n n e s o t a .  

. . .  

. .  . .  . . .  . .  
V o l u m e t r i c  

. .  Test/Run F low Rate  . . C o n c e n t r a t i o n  .- Emiss ion  . .  Rate 

(DSCFM) (ppm.  w )  (LB/HR) 

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

( D r y e r )  (LB/TFP) 

1/1 2.5. 0.49 0.044 

1/2  11 2.3 0.21 - 

1/3 12 2.5 0.23 

Avg. 8.5 1.8 0.16 

(LB/TFP) 

1.7 0.16 

1.7 0.16 

1.6 0.15 

A v g  . 1 :7 0.16 

.. . ~. . . . -  

(Thermal O i l  H e a t e r  2-12-92), (LB/TDF) 

9/ 1 16450 0.04 0.0032 0.0029 

17080 . . . .  0.05. . 0.0039, 0.0036 ...... . .  9/2 
9/3 16110 0.07 0.0057 0.0052 . 

Avg . . . . . .  0.05 0.0043 0.0039 
-. 

. . . . . . .  . . .  . . .  . . .  ~1 . . . .  . .  
. .  . .  

. . .  
. .  

, . . r  

Un loader  



Table 9 .  f .. 

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

. . . . .  

. . . . . . .  

. .  

* .. 
.. 

. . .  I 0. . .  
. .  -. . I  ... 

. .  . .  
- 

. 
. . .~ :,. 

. . . . . .  . .  . .  . . . . . . .  
1' .,,. :.;, 

. .  

... . . .  . . .  , .  :. . . . . . . . . .  . . . . . . . .  .- . . -  '1:. .,. . ., :.> I 

. .  -. , 

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

Summary of t h e  R e s u l t s  of t h e  February  11 - 13. 1992 Total 
b d r o c a r b o n  D e t e r m i n a t i o n s  a t  t h e  L o u i s i a n a  P a c i f i c  Waferboard 

P l a n t  Located i n  Two Harbors. .  Minnesota .  

Ti me C o n c e n t r a t i o n  Emission Rate ' .  ~ 

Test/Run . (HRS) ( ppmC . W )  ( L W H R )  ( L B / T F P L  

(Dryer  2-11-92) . .  

. .  

. . . . .  
. .  

.. . . .  
411 1721-1821 . .  595  4 8 . 2  4.4.. 

4/3 1950-2050 6 6 9  54 .2  4.9 

Average 607  4 9 . 2  4 . 5  

412 1845-1945 558.. 4 5 . 2  4 . 1 '  

. . .  

(Press & Unloader Vents 2-12-92) 

6/ 1 1250- 14 10 49.5  7 . 5  0 . 6 8  

6 /2  1425-1600 52 .2  7 . 9  0 . 7 2  

1610- 1730 51.3 7 . 8  0 . 7 0  6 /3  

Average 51 .0  7 .7  0 . 7 0  

(Thermal Oil  H e a t e r  2-13-92)  ( L B / T D F )  

11/1 0925-1025 . 2 0 . 7  0 . 6 9  0 .63  

11/2 1035-1135 15.0 0 . 5 0  0 .46  
~~ 

11 /3  1145-1245 32.4 1.07 0 . 9 8  

0 . 7 5  0 .69  . ~ .  . . . .  Average 22.7 

. .  

TFP = Ton 

TDF =.Ton 

. -  

. .  . . .  

F i n i s h e d  

Dry Fuel 

. . .  

Product  ( D r y e r  11.02/HR; P r e s s  & Unloader 
... 

(Thermal O i l  Hea ter '  1.09/HR) . . .  
. .  . .- . .  

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

.. 
. . .  r . .  

. .  
. .  

. .  
. . .  

. .  . _  
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3 RESULTS 

The r e s u l t s  o f  a l l  f i e l d  and l a b o r a t o r y  eva lua t i ons  are presented i n  

t h i s  sec t ion .  Gas composi t ion ( o r s a t  and mo is tu re )  are presented f i r s t  

f o l l owed  by the computer p r i n t o u t  o f  the p a r t i c u l a t e ,  PM-10. carbon 

monoxide and formaldehyde r e s u l t s .  P r e l i m i n a r y  measurements i n c l u d i n g  

t e s t  p o r t  l oca t i ons  are g iven i n  t h e  appendices. 

The r e s u l t s  have been c a l c u l a t e d  on a personal computer us ing  

programs w r i t t e n  i n  Extended BASIC s p e c i f i c a l l y  f o r  source t e s t i n g  c a l -  

c u l a t i o n s .  EPA-published equat ions have been used a s  the  bas is  o f  the  

c a l c u l a t i o n  techniques i n  these programs. 

The emission r a t e s  have been c a l c u l a t e d  us ing  the  product o f  the 

concen t ra t i on  t imes f low method. 

19 
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I n t e r p o l l  Labs  R e p o r t  No. 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  b l i n n e s o t a  
\ 

T e s t  N o .  1 
D r y e r  s t a c k  

R e s u l t s  o f  O r s a t  B M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  
c a r b o n  m o n o x i d e .  . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r . . .  . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  ( L B / H R )  

FO 

21 

Run 1 Run 2 Run 3 
0 2 - 1 1 - 9 2  0 2 - 1 1 - 9 2  0 2 - 1 1 - 9 2  

4 . 3 0  4 . 9 0  

1 6 . 3 0  1 5 . 7 0  

0 .00  0 . 0 0  

7 9 . 4 0  7 9 . 4 0  

3 . 2 1  3 . 6 1  

1 2 . 1 7  1 1 . 5 6  

0 . 0 0  0 .00  

5 9 . 3 0  5 8 . 4 5  

2 5 . 3 1  2 6 . 3 8  

2 9 . 3 4  2 9 . 4 1  

2 6 . 4 7  2 6 . 4 0  

0 . 9 1 4  0 . 9 1 2  

0 .00 0.00 

4 . 1 0  

1 6 . 6 0  

0 .00  

7 9 . 3 0  

3 . 1 2  

1 2 . 6 4  

0 .00  

6 0 . 3 6  

2 3 . 0 8  

I 

2 9 . 3 2  I 

2 6 . 6 2  

0 . 9 1 9  

0.00 

I 1 . 0 7 0  1 . 0 6 1  1 . 0 4 9  I 
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I n t e r p o l l  Labs  R e p o r t  N o  . 2-3501 
L o u i s i a n a  P a c i f i c  . T w o  H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  No . 2 
D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  Analyses..... M e t h o d s  3 & 4(%v/v) 

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 R u n  2 Run 3 
02-11-92 02-11-92 02-11-92 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  4.40 

o x y g e n  . . . . . . . . . . . . . . . . . . . .  16.20 

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 .00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  79.40 

Wet b a s i s  ( o r s a t )  

4.80 4.00 

15.80 16.70 

0.00 0.00 

79.40 79.30 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 3 0  3 . 4 3  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  
c a r b o n  m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  ( L B / H R )  

12.14 

0.00 

59.48 

.2 5.08 

29.35 

26.50 

0.916 

29969 

11.28 

0.00 

56.71 

28.58 

29.40 

26.14 

0.903 

34448 

3.03 

12.66 

0.00 

60.13 

24.18 

29.31 

26.57 

0.918 

28609 

I F O  1.068 1.062 1.050 

2 2  
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I n t e r p o l l  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  No. 3 
D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 & 4 ( t v / v )  

D a t e  o f  r u n  
Run 1 Run 2 Run 3 

0 2 - 1 1 - 9 2  0 2 - 1 1 - 9 2  0 2 - 1 1 - 9 2  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  4 . 3 0  

o x y g e n . . . .  . . . . . . . . . . . . . . . .  1 6 . 5 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 .00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 2 0  

Wet  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 2 7  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  1 2 . 5 3  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  6 0 . 1 7  

w a t e r  v a p o r .  . . . . . . . . . . . . . .  2 4 . 0 3  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 3 5  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 6 . 6 2  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 2 0  

W a t e r  m a s s  f l o w . .  . . . .  ( L B / H R )  2 9 2 0 8  

4 . 1 0  4 . 4 0  

1 6 . 6 0  1 6 . 2 0  

0 .00 0 . 0 0  

7 9 . 3 0  7 9 . 4 0  

3 . 1 1  3 . 2 5  

1 2 . 6 1  1 1 . 9 5  

0 . 0 0  0 . 0 0  

6 0 . 2 4  5 5 . 5 9  

2 4 . 0 3  2 6 . 2 1  

2 9 . 3 2  2 9 . 3 5  

2 6 . 6 0  2 6 . 3 8  

0 . 9 1 9  0 . 9 1 1  

2 9 4 8 5  3 2 5 3 6  

FO 1 . 0 2 3  1 . 0 4 9  1 . 0 6 8  

2 3  
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I n t e r p o l 1  Labs  R e p o r t  No. 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  N o .  5 
P r e s s  & U n l o a d e r  V e n t s  

R e s u l t s  o f  O r s a t  S M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 S 4 ( % V / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  0 . 0 3  

o x y g e n . .  . . . . . . . . . . . . . . . . . .  2 0 . 9 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 .00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 0 7  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  
c a r b o n  m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r . . . . . .  . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  (LE /HR)  

0 .03  

2 0 . 6 0  

0 .00  

7 7 . 9 3  

1 . 4 4  

2 8 . 8 4  

2 8 . 6 9  

0 . 9 9 1  

1 9 5 5  

0 . 0 3  

2 0 . 9 0  

0 . 0 0  

7 9 . 0 7  

0 .03  

2 0 . 6 7  

0 . 0 0  

7 8 . 2 1  

1 . 0 8  

2 8 . 8 4  

2 8 . 7 2  

0 . 9 9 2  

1 4 8 7  

0 . 0 3  

2 0 . 9 0  

0 .00  

7 9 . 0 7  

0 . 0 3  

2 0 . 6 8  

0 . 0 0  

7 8 . 2 5  

1 . 0 4  

2 8 . 8 4  

2 8 . 7 3  

0 . 9 9 2  

1 4 2 4  

F O  0 . 0 0 0  0.000 0 . 0 0 0  

24 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 7 
P r e s s  & U n l o a d e r  V e n t s  

R e s u l t s  of O r s a t  8 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( S v / v )  

Date o f  r u n  

Dry b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 2 - 1 3 - 9 2  0 2 - 1 3 - 9 2 ,  ~. 0 2 - 1 3 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 0 3  

o x y g e n . .  . . . . . . . . . . . . . . . . . .  2 0 . 9 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 .00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 0 7  

2 

W e t  b a s i s  ( o r s a t )  

0 .03  0 . 0 3  

2 0 . 9 0  2 0 . 9 0  

0 . 0 0  0 . 0 0  

7 9 . 0 7  7 9 . 0 7  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 0.3 0 .03  

o x y g e n . . . .  . . . . . . . . . . . . . . . .  2 0 . 6 8  2 0 . 6 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 8 . 2 4  7 7 . 9 4  

w a t e r  v a p o r . . . .  . . . . . . . . . . .  1 . 0 5  1 . 4 2  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 8 4  2 8 . 8 4  

W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 7 3  2 8 . 6 9  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 2  0 . 9 9 1  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  2 0 3 2  2 5 4 6  

0 . 0 3  

2 0 . 5 2  

0 . 0 0  

7 7 . 6 3  

1 . 8 2  

2 8 . 8 4  

2 8 . 6 4  

0 . 9 8 9  

3 5 4 8  

F O  0 . 0 0 0  0.000 0 . 0 0 0  

25 
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I n t e r p o l 1  Labs  R e p o r t  No. 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 8 
P r e s s  & U n l o a d i n g  V e n t s  

R e s u l t s  o f  O r s a t  B M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( % v / V )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  
c a r b o n  m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

W e t  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n .  . . . . . . . . . . . . . . . . . . .  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  
W a t e r  m a s s  f l o w . .  . . . .  ( L B / H R )  

Run 1 Run 2 Run 3 
0 2 - 1 3 - 9 2  0 2 - 1 3 - 9 2 .  .,. 0 2 - 1 3 - 9 2  

0 . 0 3  

2 0 . 9 0  

0 .00  

7 9 . 0 7  

0 . 0 3  

2 0 . 6 2  

0 .00  

7 6 . 0 3  

1 . 3 2  

2 8 . 8 4  

2 8 . 7 0  

0 . 9 9 1  

0 .00 

0 . 0 3  0 . 0 3  

2 0 . 9 0  2 0 . 9 0  

0.00 0 .00  

7 9 . 0 7  7 9 . 0 7  

0 . 0 3  

2 0 . 6 6  

0 .00 

7 8 . 1 5  

1 . 1 6  

2 8 . 8 4  

2 8 . 7 1  

0 . 9 9 2  

0.00 

0 . 0 3  

2 0 . 5 9  

0 . 0 0  

7 7 . 8 9  

1 . 5 0  

2 8 . 8 4  

2 8 . 6 8  

0 . 9 9 1  

0 .00  

I 
I 

F O  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  

26 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 9 
K o n u s  S t a c k  

R e s u l t s  o f  Orsat 8 Moisture Analyses-----Methods 3 8 4 ( S v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  
c a r b o n  m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet  m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  ( L S / H R )  

F O  

Run 1 R u n  2 Run 3 
0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  

4 . 9 0  4 . 7 0  

1 5 . 6 0  15.80 

0 . 0 0  0 .00  

7 9 . 5 0  7 9 . 5 0  

4 . 5 7  4 . 3 7  

1 4 . 5 6  1 4 . 7 1  

0 . 0 0  0 . 0 0  

7 4 . 2 0  7 4 . 0 0  

6 . 6 6  6 . 9 2  

2 9 . 4 1  2 9 . 3 8  

2 8 . 6 5  2 8 . 6 0  

0 . 9 9 0  0 . 9 8 8  

0 . 0 0  0 . 0 0  

4 . 8 0  

1 5 . 7 0  

0 . 0 0  

7 9 . 5 0  

4 . 4 5  

1 4 . 5 4  

0 . 0 0  

7 3 . 6 5  

7 . 3 6  

2 9 . 4 0  

2 8 . 5 6  

0 . 9 8 6  

0 . 0 0  

1 . 0 9 2  1 . 0 8 5  1 . 0 8 3  

27 



4 .I 

I 

I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 

I n t e r p o l 1  Labs  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  No.  10 
Konus S t a c k  

Results o f  Orsat & Moisture Analyses-----Methods 3 B 4(?v/v) 

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  . .  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  5 . 0 0  

o x y g e n . . . .  . . . . . . . . . . . . . . . .  1 5 . 5 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0.00 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 5 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  4 . 5 8  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  1 4 . 1 8  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 2 . 7 5  

w a t e r  v a p o r . . . . .  . . . . . . . . . .  8 . 4 9  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 4 2  

W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 4 5  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 8 3  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  4 0 1 4  

4 . 9 0  4 . 6 0  

1 5 . 6 0  1 5 . 9 0  

0 . 0 0  0 . 0 0  

7 9 . 5 0  7 9 . 5 0  

4 . 5 0  4 . 2 5  

1 4 . 3 2  1 4 . 6 8  

0 . 0 0  0 .00  

7 2 . 9 9  7 3 . 3 8  

8 . 1 9  7 . 7 0  

2 9 . 4 1  2 9 . 3 7  

2 8 . 4 7  2 8 . 5 0  

0 . 9 8 4  0 . 9 8 4  

3 7 8 3  3 9 2 4  

F O  1 .080  1 . 0 8 2  1 . 0 8 7  



I n t e r p o l 1  Labs  R e p o r t  No. 2 - 3 5 0 1  

! 
I 
I 
I 
I 
0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L o u i s i a n a  P a c i f i c  - Two H a r b o r s  
Two H a r b o r s ,  M i n n e s o t a  

T e s t  No.  1 2  
Konus S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 B 4(?v/v) 

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run I Run 2 Run 3 
0 2 - 1 3 - 9 2  0 2 - 1 3 - 9 2  0 2 - 1 3 - 9 2  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  4 . 6 0  

o x y g e n . . .  . . . . . . . . . . . . . . . . .  1 5 . 9 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 5 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  4 . 2 3  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  1 4 . 6 4  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 .00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 3 . 1 8  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  7 . 9 5  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 3 7  

W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 4 7  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 8 3  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  3 9 5 6  

4 . 8 0  5 . 1 0  

1 5 . 8 0  1 5 . 4 0  

0 . 0 0  0.00 

7 9 . 4 0  7 9 . 5 0  

4 . 4 4  4 . 6 9  

1 4 . 6 2  1 4 .  1 5  

0 .00  0 .00  

7 3 . 4 6  7 3 . 0 7  

7 . 4 8  8 . 0 9  

2 9 . 4 0  2 9 . 4 3  

2 8 . 5 5  2 8 . 5 1  

0 . 9 8 6  0 . 9 8 5  

3 6 6 4  3 8 5 2  

F O  1 . 0 8 7  1 . 0 6 2  1 . 0 7 8  

29 
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I n t e r p o l l  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  N o .  2 
D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r u n  
Run 1 

0 2  - 1 1.- 9 2 

T i m e  run s t a r t / e n d  . . . . .  ( H R S )  1 0 4 5 / 1 1 4 7  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  ( G R A M S )  
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas  m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d . .  . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( k )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF)  

P a r t i c l e  m a s s  r a t e  . . .  ( L B / H R )  

- 2 . 8 0  
1 2 . 5 7  

. E 4 0  

0 . 0  
2 1 1 . 0  

9 . 0  
2 2 0 . 0  

0 . 3 2 6 7  

0 . 9 9 9 3  
3 0 . 0 1  

0 . 8 0  
6 0 . 4  

3 0 . 4 1  
3 0 . 9 8  

60 .00  
, 1 9 1  

2 0 4  

5 3 7 7 5  
3 1 9 0 8  

1 0 2 . 3  

0 . 0 9 6 5 1  
0 . 1 6 2 7 2  

4 4 . 5 0 4  

R u n  2 
0 2 - 1 1 - 9 2  

1 3 0 5 / 1 4 0 8  

- 2 . 8 0  
1 2 . 5 7  

. E 4 0  

0 .0 
2 5 6 . 0  

8 . 0  
2 6 4 . 0  

0 . 3 9 7 4  

0 . 9 9 9 3  
3 0 . 0 1  

0 . 8 8  
6 0 ; 4  

3 0 . 5 3  
3 1 . 1 0  

6 0 . 0 0  
. 1 9 1  

2 0 9  

5 4 6 6 8  
3 0 6 8 5  

1 0 6 . 8  

0 . 1 1 0 6 2  
0 . 1 9 7 1 6  

5 1 . 8 5 5  

Run 3 
0 2 - 1 1 - 9 2  

1 4 5 0 / 1 5 5 2  

- 2 . 8 0  
1 2 . 5 7  

. 8 4 0  

0 . 0  
1 9 4 . 0  

1 2 . 0  
2 0 6 . 0  

0 . 2 9 5 0  

0 . 9 9 9 3  
3 0 . 0 1  

0 . 8 3  
6 4 . 1  

30:12 
3 0 . 4 6  

60 .00  
. 1 9 1  

2 0 9  

5 3 6 9 3  
3 1 9 8 9  

1 0 0 . 3  

0 . 0 8 8 9 9  
0 . 1 4 9 4 2  

4 0 . 9 7 0  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2-3501 
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 7 
P r e s s  & U n l o a d e r  V e n t s  

R e s u l t s  of P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  H e t h o d  5 

- 

I 
I 

D a t e  o f  r u n  

T i m e  run  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  o a r t i c u l a t e  m a t e r i a l  
. . . . . . . . . .  c o l l e c t e d  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  t e m p . .  

g r a m s  ) 

. . . . . .  
I N . H G )  
I N . W C )  
O E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e . .  . 
N o z z l e  d i a m e t e r  . . . . . . .  
A v g . s t a c k  g a s  t e m p  . .  
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l  . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . .  

. ( M I N  ) 

. . ( I N )  
DEG-F)  

. . . . . .  
(ACFM)  
OSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( S )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF)  

P a r t i c l e  m a s s  r a t e  . . .  ( L B / H R )  

Run 1 
02-13-92 

820/ 928 

- 0 . 8 0  
42.01 
.840 

0.0 
2.0 
6.0 
8.0 

0.0117 

1.0083 
29.20 
1.32 
94.2 

37.95 
35.68 

64.00 
.249 
87 

73669 
68519 

101.2 

0.00470 
0.00506 

2.971 

Run 2 
02-13-92 

L030/1137 

- 0 . 8 0  
42.01 
.840 

0.0 
2.0 
8.0 
10.0 

0.0156 

1.0083 
29.20 
1.16 
97; 1 

34.90 
32.63 

64.00 
.249 
88 

67911 
62825 

100.9 

0.00682 
0.00738 

3.972 

Run 3 
02-13-92 

L210/13 19 

- 0 . 8 0  
42.01 
.840 

0.0 
4.0 
10.0 
14.0 

0.0132 

1.0083 
29.20 
1.36 
96.9 

38.14 
35.69 

64.00 
.249 

8 8  

74242 
68390 

101.4 

0.00525 
0.0057 1 

3.345 

32 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  No .  10 
K o n u s  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  

c o n d e n s e r . .  . .  
i m p i n g e r s  . . . .  
d e s i c c a n t . .  . .  
t o t a l . .  . . . . . .  

T o t a l  p a r t i c u l a  
. . . . . . . . . .  c o l  

g a s  . . . . . . . .  ( M L )  
. . . . .  (GRAMS) 
. . . . .  (GRAMS) 
. . . . . (  GRAMS) 

e m a t e r i a l . .  
e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( S )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  (GR/ACF)  
d r y  s t a n d a r d  . . . . .  (GR/DSCF)  

P a r t i c l e  m a s s  r a t e  . . .  ( L B / H R )  

33 

Run 1 
02- 1 2 - 9 2  

1 6 0 0 / 1 7 0 2  

- 0 . 1 5  
9 . 3 9  
. a 4 0  

0 . 0  
8 5 . 0  
1 9 . 0  

1 0 4 . 0  

0 . 0 4 3 8  

0 . 9 9 5 1  
2 9 . 9 0  

2 . 4 6  
6 7 . 0  

5 2 . 7 7  
5 2 . 8 7  

6 0 . 0 0  
. 3 1 1  

3 0 7  

2 4 5 1 3  
1 5 4 3 2  

1 0 1 . 7  

0 . 0 0 8 0 4  
0 . 0 1 2 7 8  

1 . 6 9 1  

Run 2 
0 2 - 1 2 - 9 2  

1 7 3 1 / 1 8 3 3  

- 0 . 1 5  
9 . 3 9  
. E 4 0  

0 . 0  
8 4 . 0  
1 3 . 0  
9 7 . 0  

0 . 0 4 8 1  

0 . 9 9 5 1  
2 9 . 9 0  

2 . 3 8  
7 5 . 2  

5 1 . 9 8  
5 1 . 2 7  

60 .00  
. 3 1 1  

3 0 8  

2 3 9 9 2  
1 5 1 2 0  

1 0 0 . 7  

0 . 0 0 9 1 2  
0 . 0 1 4 4 8  

1 . 8 7 6  

.Run 3 
0 2 - 1 2 - 9 2  

1 9 3 7 / 2 0 4 0  

- 0 . 1 5  
9 . 3 9  
. E 4 0  

0 . 0  
8 6 . 0  
1 3 . 0  
9 9 . 0  

0 .0480  

0 . 9 9 5 1  
2 9 . 9 0  

2 . 8 3  
7 3 . 5  

5 6 . 5 1  
5 5 . 9 8  

6 0 . 0 0  
. 3 1 1  

3 1 0  

2 6 5 3 7  
1 6 7 7 9  

9 9 . 1  

0 . 0 0 8 3 6  
0 . 0 1 3 2 3  

1 . 9 0 3  
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I n t e r p o l 1  Labs  R e p o r t  N o .  2-3501 
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No.  3 
D r y e r  S t a c k  

D a t e  o f  r u n  

T ime r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  samp le  gas  

c o n d e n s e r  . . . . . . . . . .  
d e s i c c a n t  . . . . . . . . . .  
t o t a l  . . . . . . . . . . . . . .  

T o t a l  PM-10 m a t e r i a l .  
. . . . . . . . . .  c o l l e c t e d  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
Avg .  gas  m e t e r  t e m p . .  

Vo lume t h r o u g h  gas  me 

i mp i  n g e r s  . . . . . . . . . .  

a t  m e t e r  c o n d i t i o n s .  
s t a n d a r d  c o n d i t i o n s .  

T o t a l  s a m p l i n g  t i m e  . . .  

. . ( M L )  
GRAMS) 
G R A M S )  
G R A M S )  

. . . . . .  
g r a m s )  

. . . . . .  
I N . H G )  
I N . W C )  
D E F - F )  

e r . .  . .  
. . ( C F )  
(DSCF) 

. f M I N l  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  gas  temp . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  ( D S C F M )  

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( a )  

P M - 1 0  c u t p o i n t  . . . . . . . . . .  ( u m )  

P M - 1 0  c o n c e n t r a t i o n  . . . . . . . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  ( G R / D S C F )  

P M - 1 0  mass r a t e  . . . . . .  (LB /HR)  

Run 1 
02-11-92 

L633/2003 

-2.80 
12.57 
.E40 

0.0 
223.0 

9.0 
232.0 

0.2171 

0.9993 
29.72 
0.31 
61.9 

34.42 
34.50 

110.62 
.158 
207 

55460 
32916 

87.7 

10.27 

0.05747 
0.09688 

27.333 

Run 2 
02-11-92 

2036/2242 

-2.80 
12.57 
.E40 

0.0 
250.0 
10.0 

260.0 

0.2568 

0.9993 
29.72 
0.31 
61'. 9 

30.50 
38.76 

122.55 
,158 
205 

55887 
33233 

87.9 

10.16 

0.06077 
0.10224 

29.122 

Run 3 
02-11-92 

2350/ 130 

-2.80 
12.57 
.a40 

0.0 
225.0 

4.0 
229.0 

0.2640 

0.9993 
29.72 
0.31 
59.5 

30.12 
30.40 

95.45 
.158 
204 

56404 
32655 

90.1 

9.64 

0.07755 
0.13401 

37.508 
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I n t e r p o l l  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  N o .  1 2  
Konus  S t a c k  

D a t e  o f  r u n  

T i m e  run  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( I N  
C r o s s  s e c t i o n a l  a r e a  ( S Q  
P i t o t  t u b e  c o e f f i c i e n t . .  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . .  
i m p i n g e r s  . . . . . . . . . .  ( G R  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

T o t a l  P M - 1 0  m a t e r i a l . .  . . . . . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas  m e t e r  c o e f f i c i e n t .  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  t e m p . .  

V o l u m e  t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s .  
s t a n d a r d  c o n d i t i o n s .  

. . . . . .  
I N . H G )  
I N . W C )  
D E F - F )  

e r . .  . .  
. . ( C F )  
( D S C F )  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e . . .  . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

. . . . . .  . . ( u r n )  P M - 1 0  c u t p o i n t . .  

P M - 1 0  c o n c e n t r a  
a c t u a l  . . . . . . .  
d r y  s t a n d a r d .  

P M - 1 0  m a s s  r a t e  

i o n  
. . .  
. . .  
. . .  

. . . . . . . .  
(GR/ACF ) 
GR/DSCF) 

. ( L B / H R )  

Run 1 
0 2 - 1 3 - 9 2  

1 3 0 0 / 1 4 2 6  

- 0 . 4 1  
9 . 3 9  
. 8 4 0  

0 . 0  
5 2 . 0  

8 . 0  
6 0 . 0  

0 . 0 1 1 2  

0 . 9 9 9 3  
2 9 . 1 0  

0 . 5 2  
5 3 . 0  

3 2 . 7 0  
3 2 . 7 4  

8 2 . 6 4  
. 1 9 8  

3 1 1  

2 6 6 3 3  
1 6 3 2 0  

1 0 6 . 7  

9 . 9 1  

0 . 0 0 3 2 3  
0 . 0 0 5 2 8  

0 . 7 3 8  

Run 2 
0 2 - 1 3 - 9 2  

1 4 5 5 / 1 6 1 5  

- 0 . 4 1  
9 . 3 9  
. 8 4 0  

0 .0 
4 7 . 0  

6 . 0  
5 3 . 0  

0 . 0 1 2 9  

0 . 9 9 9 3  
2 9 . 1 0  

0 . 5 6  
6 5 , 2  

3 1 . 6 0  
3 0 . 9 1  

7 6 . 7 7  
. 1 9 8  

3 1 2  

2 6 2 6 4  
1 6 1 5 4  

1 0 9 . 5  

1 0 . 1 4  

0 , 0 0 3 9 6  
0 . 0 0 6 4 4  

0 . 8 9 2  

Run 3 
0 2  - 1 3 - 9 2 "  

1 6 4 0 / 1 8 0 0  

- 0 . 4 1  
9 . 3 9  
. a 4 0  

0 . 0  
5 1 . 0  

7 . 0  
5 8 . 0  

0 . 0 1 3 8  

0 . 9 9 9 3  
2 9 . 1 0  

0 . 5 7  
6 9 . 1  

3 2 . 0 1  
3 1 . 0 8  

7 5 . 8 6  
. 1 9 8  

3 0 8  

2 5 4 2 3  
1 5 6 0 5  

1 1 5 . 4  

9 . 9 7  

0 . 0 0 4 2 0  
0 . 0 0 6 8 5  

0 . 9 1 6  
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Summary  o f  PM-10  R e s u l t s  

T h e  P M - 1 0  d e t e r m i n a t i o n s  o n  t h e  P r e s s  V e n t s  a t  t h i s  f a c i l i t y  
w e r e  c o m p l i c a t e d  b y  t h e  f a c t  t h a t  o n e  n o z z l e  was  n o t  a d e q u a t e  t o  
p e r f o r m  a n  i s o k i n e t i c  t r a v e r s e  o f  t h e  d u c t .  T h e r e f o r e ,  t w o  n o z z l e s  
w e r e  u s e d ,  o n e  t o  s a m p l e  t h e  l o w  v e l o c i t y  p r e s s u r e  p o i n t s  a n d  
a n o t h e r  t o  s a m p l e  t h e  h i g h  v e l o c i t y  p r e s s u r e  p o i n t s .  T h e s e  t w o  
s a m p l i n g s  w e r e  t h e n  c o m b i n e d  t o  o b t a i n  t h e  t o t a l  P M - 1 0  c a t c h .  A 
summary  o f  c r i t i c a l  p a r a m e t e r s  i s  g i v e n  b e l o w :  

P a r a m e t e r  Run 1 Run 2 Run 3 
T o t a l  S a m p l i n g  T i m e  ( M I N )  

L o w  v e l o c i t y  3 . 7 7  9 . 1 5  1 1 . 8 4  
H i q h  V e l o c i t y  5 6 . 8 4  5 9 . 1 5  5 8 . 7 7  
T o t a l  6 0 . 6 1  6 8 . 3 0  7 0 . 6 1  

Gas M e t e r  V o l u m e  ( D S C F )  
Low v e l o c i t y  1 . 7 4  4 . 2 6  5 . 6 7  
H i q h  v e l o c i t v  2 5 . 8 9  2 5 . 7 9  2 6 . 9 0  

T o t a l  2 7 . 6 3  3 0 . 0 5  3 5 . 8 9  

I s o k i n e t i c s  ( % )  

Low v e l o c i t y  1 3 7 . 2  1 3 3 . 1  1 3 0 . 1  

H i q h  v e l o c i t v  1 0 6 . 1  1 0 0 . 5  1 0 5 . 7  

T o t a l  ( T i m e  w e i g h t e d )  1 0 8 . 0  1 0 4 . 9  1 0 9 . 8  

DIo ( u m )  
Low v e l o c i t y  9 . 7 1  9 . 6 8  9 . 6 7  

H i q h  v e l o c i t v  9 . 7 3  1 0 . 0 7  9 . 7 4  

T o t a l  ( V o l u m e  w e i g h t e d )  9 . 7 3  1 0 . 0 1  9 . 7 3  

C o n c e n t r a t i o n  (GR/DSCF)  
Low v e l o c i t y  0.0150 0 . 0 0 6 5  0 . 0 0 4 5  
H i q h  v e l o c i t v  0 . 0 0 7 3  0 . 0 0 8 2  0 . 0 0 1 6  
T o t a l  ( V o l u m e  w e i g h t e d )  0 . 0 0 7 8  0 . 0 0 8 0  0 . 0 0 2 1  

M a s s  R a t e  ( L B / H R )  
Low v e l o c i t y  2 . 0 3 1  0 . 9 1 3  0 . 6 4 2  
H i q h  v e l o c i t v  3.. 9 7 5  4 . 5 2 7  

T o t a l  
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T e s t  No. 5 
P r e s s  & U n l o a d e r  V e n t  

I n t e r p o l 1  L a b s  R e p o r t  No. 2-3501 
L o u i s i a n a  P a c i f i c  - T w o  H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

I 
1 

Run 1 Run 2 Run 3 
D a t e  o f  r u n  02-12-92 02-12-92 02-12-92 

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1304/1322 1523/1540 1732/1750 

S t a t i c  p r e s s u r e  . . . . . . (  1 N . W C )  0 . 6 0  0 . 6 0  0.60 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  14.06 14.06 14.06 
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  .a40 .840 .840 

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  PM-10 m a t e r i a l  . . .  . .  . .  . 
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas  m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D i F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  ... , . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM)  
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . . ( * )  

PM-10 c u t p o i n t  . . . . . . . . . . (  um) 

PM-10 c o n c e n t r a t i o n  . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 

P M - 1 0  mass  r a t e  . . . . . .  ( L E / H R )  

0 . 0  
0 . 0  
0 . 0  
0 .0 .  

0.0017 

1.0083 
29.90 
0.65 
06.6 

1.79 
1.74 

3.77 
,235 
74 

15927 
15753 

137.2 

9.71 

0.01487 
0.01504. 

2.031 

0 . 0  
0 . 0  
0 . 0  
0 . 0  

0.0018 

1.0083 
29.90 
0.65 
87: 5 

4.38 
4.26 

9.15 
,235 
74 

16499 
16342 

133.1 

9.68 

0.00645 
0.006$2 

0.913 

0 . 0  
0 . 0  
0 . 0  
0 . 0  

0 . 0 0 1 6  

1.0083 
29.90 
0.65 
86.8 

5.67 
5.52 

11.84 
.235 
76 

16994 
16746 

130.1 

9.67 

0.00440 
0.00447 

0.642 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - T w o  H a r b o r s  

T w o  H a r b o r s ,  M i n n e s o t a  

T e s t  No. 5 
P r e s s  & U n l o a d e r  V e n t s  

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i mpi n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  ( G R A M S )  
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  PM-10  m a t e r i a l .  . . . . . . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

G a s  m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
A v g .  o r i f . p r e s . d r o p . .  ( 1 N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  ( D S C F M )  

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

P M - 1 0  c u t p o i n t  . . . . . . . . . .  ( u m )  

P M - 1 0  c o n c e n t r a t i o n  . . . . . . . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF)  

P M - 1 0  m a s s  r a t e  . . . . . .  ( L B / H R )  

R u n  1 
0 2 - 1 2 - 9 2  

1 1 2 8 / 1 2 3 2  

- 0 . 8 0  
2 8 . 0 0  

, 8 4 0  

0 . 0  
0 . 0  
8 . 0  
8 . 0  

0 . 0 1 2 2  

1 . 0 0 8 3  
2 9 . 9 0  

0 . 6 6  
8 5 . 8  

2 6 . 5 3  
2 5 . 8 9  

5 6 . 8 4  
. 1 8 6  

7 3  

6 5 5 1 0  
6 3 7 8 0  

1 0 6 . 1  

9 . 7 3  

0 . 0 0 7 0 8  
0 . 0 0 7 2 7  

3 . 9 1 5  

Run 2 
0 2 - 1 2 - 9 2  

1 3  4 2 /  1 4 5 0  

- 0 . 8 0  
2 8 . 0 0  

. 8 4 0  

0 . 0  
0 . 0  
6 . 0  
6 . 0  

0 . 0 1 3 7  

1 . 0 0 8 3  
2 9 . 9 0  

0 . 6 5  
8 9 . 7  

2 6 . 6 2  
2 5 . 7 9  

5 9 . 1 5  
. 1 8 6  

7 5  

6 6 2 4 3  
6 4 4 5 1  

1 0 0 . 5  

1 0 . 0 7  

0 . 0 0 7 9 7  
0 . 0 0 8 2 0  

4 . 5 2 7  

R u n .  3 
0 2 -  12'- 9 2  

1 6 0 2 / 1 7 0 8  

- 0 . 8 0  
2 8 . 0 0  

. 8 4 0  

0 . 0  
0 . 0  
6 . 0  
6 . 0  

0 . 0 0 2 8  

1 . 0 0 8 3  
2 9 . 9 0  

0 . 6 6  
8 6 .  9 

2 1 . 6 2  
2 6 . 9 0  

5 8 . 7 7  
. 1 8 6  

7 6  

6 6 1 9 6  
6 4 3 3 0  

105.1 

9 . 7 4  

0 . 0 0 1 5 6  
0 .00161  

0 . 8 8 6  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2-3501 
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  N o .  2 
D r y e r  S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  - - - - - - - - - - - - - - - - - - - - - -Method 10 

Run 1 Run 2 R u n ,  3. 

D a t e  of r u n  02-11-92 02-11-92 02-11-92 

T i m e  r u n  s t a r t / e n d  . . . . .  (HRS)  1045-1147 1305-1408 1450-1552 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

0 2  C o n c e n t r a t i o n  . . . . . .  ( % V / V )  

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
( G R / D S C F )  . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
( P P M - W E T )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  

6 0 . 0  

25.08 

16.20 

31910 

0.4122 
943.65 
606.85 
810.00 

112.728 

6 0 . 0  6 0 . 0  

28.58 24.18 

15.80 16.70 

30685 31990 

0.6488 0.3206 
1485.38 733.95 

910.61 477.67 
1275.00 630.00 

170.631 37.897 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ' e '  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  



I n t e r p o l 1  L a b s  R e p o r t  No. 2-3501 
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 8 
P r e s s  & U n l o a d e r  V e n t s  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... Method 10 I, 
Run 1 Run 2 Run 3 ’.. 

D a t e  o f  r u n  . . 02-13-92 02-13-92 02-13-92 

T ime r u n  s t a r t / e n d  . . . . .  ( H R S )  1 3 5 5 - 1 4 0 6  1 5 4 0 - 1 6 5 0  1703-1810 

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  6 4 . 0  64.0 64.0 

M o i  s t u r e  c o n t e n t . .  . . . .  ( k V / V )  1.32 1.16 1 .50  

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  20.90 2 0 . 9 0  20.90 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 6 8 5 8 5  70275 6 6 0 3 0  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
0.0031 ( G R / D S C F )  . . . . . . . . . . . . . . . . .  0.0087 0 . 0 0 5 6  

( M G / D S C M )  . . . . . . . . . . . . . . . . .  19.81 12.82 6.99 
(PPM-WET) . . . . . . . . . . . . . . . . .  16.78 10.87 5.91 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  17.00 11.00 6.00 

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  5 . 0 8 5  3.371 1.728 I 

I 
I 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ‘ e ’  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  



- 
_. ... . .  , .  

I n t e r p o l 1  L a b s  R e p o r t  No.  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  No. 10 
Konus S t a c k  

R e s u l t s  of CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

D a t e  o f  r u n  

Run 1 Run 2 

0 2 - 1 2 - 9 2  0 2 - 1 2 - 9 2  

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1 6 0 0 - 1 7 0 2  1 7 3 1 - 1 8 3 3  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  6 0 . 0  6 0 . 0  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  8 . 4 9  8 . 1 9  

0 2  C o n c e n t r a t i o n  . . . . . .  ( % V / V )  1 5 . 5 0  1 5 . 6 0  

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  1 5 4 3 0  1 5 1 2 0  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
( G R / D S C F )  . . . . . . . . . . . . . . . . .  0 . 0 0 4 1  0 . 0 2 5 4  
( M G / D S C M )  9 . 3 2  5 8 . 2 5  
( P P M - W E T )  7 . 3 2  4 5 . 9 1  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  8 . 0 0  5 0 . 0 0  

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

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

C O  e m i s s i o n  r a t e  . . . . .  (LB/HR)  0 . 5 3 8  3 . 2 9 7  

Run 3 

0 2 - 1 2 - 9 2  

1 9  3 7 - 2 0 4 0  

6 0 . 0  

7 . 7 0  

1 5 . 9 0  

1 6 7 8 0  

0 . 0 0 4 1  
9 . 3 2  
7 . 3 8  
8 . 0 0  

0 . 5 8 5  

C O  = C a r b o n  mo.noxide 

A t r a i l i n g  ' < '  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

A 3  
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T e s t  N o .  1 
D r y e r  s t a c k  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA M e t h o d  0011 

D a t e  o f  r u n  . 

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i  n g e r s  . . . . . . . . . .  (GRAMS) 
d e  s i c c a n  t . . . . . . . . . .  ( G R A  t.1 S ) 
t o t  a 1 . . . . . . . . . . . . . .  ( GRAMS ) 

F o r m a l d e h y d e  i n  s a m p l e . .  ( u G )  

G a s  m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  t e m p . .  

V o l u m e  t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r . .  . . . .  
A v g . s t a c k  g a s  t e m p  . .  
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l  . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . .  

I s o k i n e t i c  v a r i a t i o n .  

CH20  c o n c e n t  r a t i o n .  . .  
(GR/DSCF) . . . . . . . . . .  

. . . . . .  
I N . H G )  
I N . W C )  
D E F - F )  

e r . .  . .  
. . ( C F )  
( D S C F )  

. ( M I N )  

. . ( I N )  
DEG-F)  

. . . . . .  
( A C F H )  
DSCFI4) 

. . . ( ' ; )  

. . . . . .  

. . . . . .  
(MG/DSCEl) . . . . . . . . . . . . . . . . .  
(PPW-DRY). . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

CH20  e m i s s i o n  r a t e  . . .  ( L B / H R )  

C H Z O  = F o r m a l d e h y d e  

Run 1 
0 2 -  11 - 9 2  

1 0 4 5 / 1 1 4 7  

- 2 . 8 0  
1 2 . 5 7  

. 8 4 0  

0 .0 
3 3 6 . 0  

2 1 . 0  
3 5 7 . 0  

5 9 0 0  

1 . 0 0 8 3  
3 0 . 0 1  

2 . 1 8  
4 9 . 6  

4 7 . 1 7  
4 9 . 6 7  

6 0 . 0 0  
. 2 4 5  
2 0 4  

5 2 2 6 7  
3 0 9 2 8  

102 .6  

0 . 0 0 1 8  
4 .22  
3 . 3 8  
2 . 5 2  

0 . 4 8 8 2 7  

Run 2 Run 3 ' . .  

0 2 - 1 1 - 9 2  0 2 - 1 1 - 9 2  

1 3 0 5 / 1 4 0 7  1 4 5 0 / 1 5 5 3  

- 2 . 8 0  - 2 .  e o  
1 2 . 5 7  1 2 . 5 7  

. a 4 0  . 8 4 0  

0 .0  0 .0  
3 3 0 . 0  3 0 5 . 0  

5 1 . 0  2 0 . 0  
3 8 1 . 0  3 2 5 . 0  

2 7 0 0 0  2 8 0 0 0  

1 . 0 0 8 3  1 . 0 0 8 3  
3 0 . 0 1  3 0 . 0 1  

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

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

60 .00  6 0 . 0 0  
. 2 4 5  . 2 4 5  
2 0 9  2 0 9  

5 4 6 8 5  5 4 1 6 2  
3 1 6 4 9  3 2 4 0 6  

1 0 1 . 4  9 6 . 5  

0 . 0 0 8 4  0 . 0 0 8 9  
1 9 . 1 3  2 0 . 3 6  
1 5 . 3 3  1 6 . 3 1  
1 1 . 2 8  1 2 . 4 1  

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

A t r a i l i n g  ' e '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  thl: r e p o r t e d  v a l u e  



I n t e r p o l l  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  
-. . 

T e s t  N O .  8 
P r e s s  & U n l o a d i n g  V e n t s  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- E P A  M e t h o d  0011 

D a t e  o f  r u n  
R u n  1 Run 2 

0 2 - 1 3 - 9 2  0 2 - 1 3 - 9 2  

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1 3 5 5 / 1 4 0 6  1 5 4 0 / 1 6 5 0  

S t a t i c  p r e s s u r e  . . . . . .  ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r . .  . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  ( G R A M S )  
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

F o r m a l d e h y d e  i n  s a m p l e . . ( u G )  

G a s  m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
A v g .  g a s  n e t e r  t e m p . .  ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r . . . .  
a t  me te r  c o n d i t i o n s .  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r  . . . . . .  
A v g .  s t a c k  g a s  t e m p  . . 
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l  . . . . . . . . . . . . .  

. . ( C F )  
( D S C F )  

. ( M I N )  

. . ( I N )  
D E G - F )  

. . . . . .  
( A C F M )  

d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

CH2O c o n c e n t r a t i o n  . . . . . . . . . .  
. .  

(GR/OSCF) . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
( P P M - W E T )  . . . . . . . . . . . . . . . . .  

CH20 e m i s s i o n  r a t e  . . .  ( L B / H R )  

CH2O = F o r m a l d e h y d e  

-0.80 
4 2 . 0 1  

. 8 4 0  

0 . 0  
4 . 0  
6 . 0  

1 0 . 0  

6 7 0 0  

1 . 0 0 8 3  
2 9 . 2 0  

1 . 3 0  
9 6 . 9  

3 7 . 6 5  
3 5 . 2 3  

6 4 . 0 0  
. 2 4 9  

6 6  

7 4 0 9 1  
68583 

9 9 . 8  

0 . 0 0 2 9  
6 . 7 4  
5 . 4 0  
5 . 3 3  

1 . 7 3 0 1 8  

-0.80 
4 2 . 0 1  

. 8 4 0  

0 .0  
3 . 0  
6 . 0  
9 . 0  

6 4 0 0  

1 . 0 0 8 3  
2 9 . 2 0  

1 . 3 3  
9 9 . 5  

3 8 . 7 0  
3 6 . 0 4  

6 4 . 0 0  
. 2 4 9  

9 0  

7 6 0 4 0  
7 0 2 7 5  

9 9 . 6  

0 . 0 0 2 7  
6 . 2 9  
5 . 0 4  
4 . 9 8  

1 . 6 5 5 1 8  

. .  
Run 3 

0 2 - 1 3 - 9 2  

1 7 0 3 / 1 8 1 0  

-0.80 
4 2 . 0 1  

. 8 4 0  

0 . 0  
4 . 0  
7 .O 

1 1 . 0  

6400 

1 . 0 0 8 3  
2 9 . 2 0  

1 . 2 9  
9 8 . 0  

3 6 . 5 4  
3 4 . 1 2  

6 4 . 0 0  
. 2 4 9  

8 7  

7 1 3 2 4  
6 6 0 2 8  

1 P 0 . 4  
. ._ 

0 . 0 0 2 9  
6 . 6 5  
5 . 3 2  
5 . 2 4  

1 . 6 4 2 7 2  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  46 
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I n t e r p o f l  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  N o .  9 
K o n u s  S t a c k  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA M e t h o d  0011 

D a t e  o f  r u n  

T i m e  run s t a r t / e n d . .  . .  
S t a t i c  p r e s s u r e . .  . . . .  
C r o s s  s e c t i o n a l  a r e a  
P i t o t  t u b e  c o e f f i c i e n  

W a t e r  i n  s a m p l e  g a s  

. ( H R S )  

I N . W C )  
S Q . F T )  
. . . . . .  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 

t o t a l  . . . . . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 

F o r m a l d e h y d e  i n  s a m p l e . .  ( u G )  

Gas  m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
A v g .  o r i  f .  p r e s .  d r o p . .  ( I N .  WC) 
A v g .  g a s  m e t e r  t e m p . .  ( D E F - F )  

V o l u m e  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( O S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e . .  . . . . . .  
a c t  u a 1 . . . . . . . . . . . . . .  ( A C  F I4 ) 
d r y  s t a n d a r d . .  . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  

CH20  c o n c e n t r a t i o n  . . . . . . . . . .  
(GR/DSCF)  . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . : . .  

C H 2 0  e m i s s i o n  r a t e  . . .  ( L B / H R )  

Run 1 
0 2 - 1 2 - 9 2  

1 0 3 1 / 1 1 3 3  

-0.15 
9 . 3 9  
. a 4 0  

0.0 
5 5 . 0  
2 6 . 0  
8 1 . 0  

7 7  

0 . 9 9 5 1  
2 9 . 9 0  

2 . 6 0  
7 7 . 7  

5 4 . 4 8  
5 3 . 5 2  

6 0 . 0 0  
. 3 1 1  

3 1 3  

2 5 8 2 2  
1 6 4 5 3  

9 6 . 6  

0.0000 
0 . 0 5  
0 . 0 4  
0 . 0 4  

0 . 0 0 3 1 6  

Run 2 
0 2 - 1 2 - 9 2  

1 2 2 1 / 1 3 2 3  

- 0 . 1 5  
9 . 3 9  
. 8 4 0  

0 .0 
7 8 . 0  
1 4 . 0  
9 2 . 0  

100 

0 . 9 9 5 1  
2 9 . 9 0  

2 . 9 4  
7 0 . 0  

5 8 . 5 0  
5 8 . 3 5  

60.00 
. 3 1 1  

3 0 7  

2 6 6 8 7  
1 7 0 7 8  

101 .5  

0 . 0 0 0 0  
0 . 0 6  
0 . 0 5  
0 . 0 5  

0 . 0 0 3 9 1  

CH20  = F o r m a l d e h y d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h $  r e p o r t e d  v a l u e  7 

Run 3 . .  

0 2 - 1 2 - 9 2  ' ' 

1 4 0 0 /  1 5 0 2  

-0.15 
9 . 3 9  
. e 4 0  

0 .0  
7 3 . 0  
1 6 . 0  
8 9 . 0  

140 

0 . 9 9 5 1  
2 9 . 9 0  

2 . 5 0  
7 1 . 7  

5 3 . 2 0  
5 2 . 8 4  

6 0 . 0 0  
. 3 1 1  

3 0 8  

2 5 3 2 3  
1 6 1 0 8  

9 7 . 4  

0.0000 
0 . 0 9  
0 .08  
0.07 

0 . 0 0 5 6 9  
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4 RESULTS OF FUEL ANALYSES 
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I N T E R P O L L  L A B O R A T O R I E S  I N C .  
Fuel Laboratory 
(612)  786-6020 

03-06-1992 

C1 i e n t  t LP/TWO HARBORS 

Laboratory Log Number: 5371-98-1242 

Sample I d e n t i f i c a t i o n :  BARK KONUS FUEL 

Short Proximate Analvsis WT % 

Moisture B Mol sture As 
Pa r a w  t e r Ash Free Free Received 

Moi s ture ,  Tota l  42.63 

Ash 2.93 1.68 

Sulfur 0.14 0.13 0.08 

Heating Value, BTU/LB. 9441 9170 5261 

R e s w c t f u l l v  submitted, - 

( Manager 
Inorganic Chemistry Group 
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I N T E R P O L L  L A B O R A T O R I E S  I N C .  
Fuel Laboratory  
(612) 786-6020 

03-06-1992 

C1 l e n t :  LP/TWO HARBORS 

Laboratory Log Number: 5371-99-1243 

Sample I d e n t i f i c a t i o n :  DRYER FUEL (WOOD) DRY FINES 

Shor t  Proximate Ana lys is  W l  S 

Mois ture  & Mo is tu re  As 
Parameter Ash Free Free Recei ved 

Moisture,  T o t a l  2.93 

Ash 0.75 0.73 

Sulfur 0.11 0.11 0.10 

Heat ing Value, BTU/LB. 8370 8307 806 3 

Respec t fu l l y  submitted, 

Jea’nnie F. O’Nel l ,  
Manager 
Ino rgan ic  Chemistry Croup 
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R E S U L T S  OF V O L U M E T R I C  F L O W  R A T E  D E T E R M I N A T I O N S  
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I n t e r p o l l  L a b s  R e p o r t  H o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 1 
D r y e r  s t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t  

T i m ?  o f  D e t e r m i n a t  

B a r o m e t r i c  

P i  t o t  t u b e  

N u m b e r  o f  

o n . .  . 

o n . .  . 

p r e s s u r e . .  . . .  

c o e f f i c i e n t . .  

a m p l i n g  p o r t  

. . . . . . . . .  

. . . .  ( H R S )  

. . ( I N . H G )  

. . . . . . . . .  

. . . . . .  

T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  

S h a p e  0: d u c t  . . . . . . . . . . . . . . . . . . . .  

S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  i I N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

f l o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . . (  F T / S E C )  

Gas  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t . .  . . . .  ( L B / L B M O L E )  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . . . . . . .  
a c t  u a 1 . . . . . . . . . . . . . . . . . . .  ( A C  F I4 ) 
d r y  s t a n d a r d . .  . . . . . . . . . .  (DSCFM)  

A-  1 

0 2 -  11-92 

e 2 2  

3 0 . 0 1  

. a 4  

2 

2 4  

Round 

4 a  

1 2 . 5 7  

Ll ? 

- 2 .  e 

2 0 5  

2 5 . 3 1  

7 0 . 6  

. 0 5 4 3 7  

2 9 . 3 4  

1 7 3 6 8 6  

5 3 2 4 6  
3 1 4 5 4  



I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  N o .  2 
D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( I N . H G )  

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

N u m b e r  o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  

S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e . .  . . . . . . . . .  ( 1 N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  ( L B / L B M O L E )  

Mass f l o w  O f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM)  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A-  2 

0 2 - 1 1 - 9 2  

8 2 2  

3 0 . 0 1  

. 8 4  

2 

2 4  

R o u n d  

48  

1 2 . 5 7  

U P  

- 2 . 8  

2 0 0  

2 5 . 0 8  

7 0 . 3  

. 0 5 4 8 5  

2 9 . 3 5  

1 7 4 4 5 7  

5 3 0 1 1  
31648 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  N o .  3 
D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

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

N u m b e r  o f  s a m p l i n g  p o r t s  . . . . . . . . .  

T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  

S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( 5  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

G a s  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  ( L B / L B M O L E )  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . .  : . . .  . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM)  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A- 3 

0 2 - 1 1 - 9 2  

1 5 0 0  

2 9 . 7 2  

. 8 4  

2 

1 2  

R o u n d  

4 8  

1 2 . 5 7  

U P  

- 2 . 8  

2 0 5  

2 4 . 0 3  

7 3 . 3  

, 0 5 4 0 6  

2 9 . 3 5  

1 7 9 1 9 5  

5 5 2 4 3  
3 2 8 1 9  



I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 5 
U n l o a d e r  V e n t  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  

T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( I N . H G )  

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

D u c t  

D u c t  

D u c t  

D i r e  

S t a t  

A v g .  

N u m b e r  o f  s a m p l i n g  p o r t s . .  . . . . . . .  

T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  

S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  
w i d t h  . . . . . . . . . . . . . . . . . . .  ( I N )  

l e n g t h  . . . . . . . . . . . . . . . . . .  ( I N )  

a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

c p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( t  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  ( L B / L B M O L E )  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM)  
d r y  s t a n d a r d . .  . . . . . . . . . .  ( D S C F M )  

A - Q  

0 2 - 1 2 - 9 2  

9 3 0  

2 9 . 9  

. e 4  

4 

2 4  

R e c t a n g u l a r  

5 5  

5 5  

2 1 . 0 1  

U P  

. 6  

7 1  

0 . 0 0  

2 9 . 1  

. D l 4 5 3  

2 8 .  e 4  

1 6 3 9 9 5  

3 6 6 7 2  
3 6 4 9 4  

I 
I 
I 
I 
I 
I 
I, 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
- 
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I n t e r p o l 1  (Labs R e p o r t  No . 2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  . Two H a r b o r s  

Two H a r b o r s .  M i n n e s o t a  

T e s t  N o  . 5 
P r e s s  V e n t  

R e s u l t s  of V o l u m e t r i c  F l o w  R a t e  Determination....... M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  

T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

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

N u m b e r  o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  
D u c t  w i d t h  . . . . . . . . . . . . . . . . . . .  (IN) 
D u c t  l e n g t h  . . . . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SQ.FT) 
D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

A v g  . g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g  . l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  ( L B / L B M O L E )  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  

V o l u m e t r i c  f l o w  r a t e  . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . . . . . . .  

A- 5 

L 3 / H R )  

. . . . . .  
(ACFM)  
DSCFM) 

0 2 - 1 2 - 9 2  

9 3 0  

2 9 . 9  

. 8 4  

4 

2 4  

R e c t a n g u l a r  

5 5  

5 5  

2 1 . 0 1  

U P  

- . e  

7 0  

1 . 4 4  

2 9 . 5  

. 0 7 4 0 1  

2 8 . 8 4  

1 5 5 4 4 4  

3 7 2 5 5  
3 5 4 8 4  



I n t e r p o l 1  L a b s  R e p o r t  N o .  2 - 3 5 0 1  
L o u i s i a n a  P a c i f i c  - Two H a r b o r s  

Two H a r b o r s ,  M i n n e s o t a  

T e s t  No. 9 
K o n u s  S t a c k  

R e s u l t s  of V o l u m e t r i c  F l o w  Rate D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . . .  

T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

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

N u m b e r  o f  s a m p l i n g  p o r t s  . . . . . . . . .  

T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  

S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  

S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

( S C . F T )  

. . . . .  

D u c t  a r e a  . . . . . . . . . . . . . .  
D i r e c t i o n  o f  f l o w .  . . . . .  

S t a t i c  p r e s s u r e . .  . . . . . . . . .  

A,vg.  g a s  t e m p  . . . . . . . . . . . . .  

M o i s t u r e  c o n t e n t . .  . . . . . . . .  

(IN. W C )  

( D E G - F )  

( k  v / v ,  

A v g .  l i n e a r  v e l o c i t y . .  . . .  

G a s  d e n s i t y  . . . . . . . . . . . . . .  
M o l e c u l a r  w e i g h t  . . . . . .  ( L E  

F T / S E C )  

L B / A C F )  

LEMOLE) 

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A-6 

0 2 - 1 2 - 9 2  

9 4 5  

2 9 . 9  

. a4 

2 

1 2  

R o u n d  

4 1 . 5  

5 . 3 9  

UP 

- .  1 5  

3 1 2  

6 . 6 6  

3 9 . 6  

. O S 0 6 3  

2 9 . 4 1  

6 6 0 5 3  

2 2 3 1 4  
1 4 2 3 0  

I 
I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I' 
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i 
I n t e r p o l 1  L a b s  R e p o r t  N o .  2-3501 

L o u i s i a n a  P a c i f i c  - Two H a r b o r s  
T w o  H a r b o r s ,  M i n n e s o t a  

T e s t  N o .  1 2  
K o n u s  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  Flow R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m  

T i m e  o f  D e t e r m  

n a t i o n  . . . . . . . . . . . .  
n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( 1 N : H G )  

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

N u m b e r  o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  

S h a p e  o f  d u c t  . . . . . . . . . . . . . . . . . . . .  
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SQ.FT) 
D i r e c t i o n  0: f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( I N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t . .  . . . . . . . .  ( 5  V / V )  

A v o .  l i n e a r  v e l o c i t y  . . . . .  ( F T j S E C )  

Gas  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . .  . ( L B / L B M O L E )  

M a s s  f l o w  o f  g a s  . . . . . . . . . .  

V o l u m e t r i c  f l o w  r a t e . .  . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . . . . . . .  

A-7 

L B / H R )  

. . . . . .  
( A C F M ) 
DSCFM) 

0 2 - 1 3 - 9 2  

1 2 3 0  

2 9 . 1  

. B 4  

2 

1 2  

R o u n d  

4 1 . 5  

9 . 3 9  

U P  

- . 4 1  

3 0 4  

7 . 9 5  

4 4 . 4  

, 0 4 9 6 4  

2 9 .  3 7  

7 4 5 5 9  

2 5 0 3 4  
1 5 4 7 2  
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APPENDIX B 

LOCATION O F  TEST PORTS 
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L-P Two HARBORS 
T H E W  OIL H F A T D  STACK 
32,600 A C M  AT 350°F 

B- 1 
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DRYER STACK 
50,000 A C M  AT 250'F 

, 

/v. z5. 

8-3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I1 
I 
I 
I 
I 
I 
I 
I 



i 
I 
I 
I 
I, 
‘I 
1. 
I 
I 
I 1  

I 
I i  I 
I 
I 
I 
I 
I 
I 
I 



rwo H A R B O R S ,  MN. 
P R E S S  .4XD UNLO.4DER 
fENTS 5 6 , 8 0 0  ACFM 
DESIGS A I R F L O N  

50’ - i 4 O o  f 

1 - 2 2 - 5 2  

I 
2 

-\dm 

I 

. . 
Ir rr 

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  

'I 

I 
I 
l i  

I 

I 
I 
I 
I 
I 
I 
I 

I, +< 



1 
'I 
'I, 
'I 
'1 
I 
I 
8' 
I 
I 
I 
I 
t 
1 
1 
I 
I 
I 
' I 

APPENDIX C 

T H E R M A L  O I L  H E A T E R  F I E L D  D A T A  S H E E T S  



Ter;,p.  teas. t o o l  Pi S/N:  

s-392.1 R o r  no th ing= r e g .  Gianoneter: S= ~ i : p n n d ~ a :  E = e l e c t r o n i c  

c-  1 



I N T E K F O L L  LAROK'ATOK' IES EPA METHOD 5 / 1 7  SAMPLE L O G  SHEET I: 

S a m p l e  T r a i n  L e a l :  C h e c k :  

Fretest :  < 0 . 0 2  cfm a t  15 i n .  Hg. ( v a c )  
Fostest :  - -7cfm at i n .  HG. 

P a r t i c u l a t e  C a t c h  D a t a :  

140.5 Gf filters used: C E c c v e r y  s o l u e n t  ( 5 )  

3 +> ;el' a c e t o n e  
D o t h e r t s )  

No. of probe w a s h  
S a m p l e  recovered b y :  

C o n d e n s a t e  D a t a :  

W e i S h t  ( 0 )  

F i n a l  D i f f e r e n c e  
I t e m  

j I m p i n g e r  NO. I 

I n t e g r a t e d  Gas S a m p l i n g  Data:  

Eag F'ump NO. 6, E%;: NO. '7 R.ZG NU. / 

Ezq material: 5- laver  G l u m i n i z e d  T e d l a r  C i z e :  4 3  

P r e t e s t  leak c h e c k :  D c c / m i n  a t  i n .  ~ g .  

(Hi\'S) C .  T i n w  s t a r t :  /gof ( H 3 S )  I I m E  e n d :  

S a ~ t p l  i n 4  r a t e :  c c i m i n  o p e r a t o r :  x - 
% / ' I d  o i  0- O n a l y z e r  u s e d  t o  r n o n i t l j r  t r a i n  G u t l e t :  7 - 

CF-,:,z3 

S-0046RR 
c-  2 

S 
I 
I 
1 
R 
9, 
I 
1. 
I: 
1 
1 
P 
P 
I 
I 
I 
- 



u-.. 

C - 3  



Sample  T r a i n  L e a k  C h e c k :  

F a r t i c u l a t e  C a t c h  Data:  

1.lij.s u f  f i l t e r s  used: K e c o v e r y  s u l v e n t  ( 5 )  

No. o f  p r o b e  w a s h  b o t t l e s :  1 
S a m p l e  r e c o v e r e d  b y :  

C o n d e n s a t e  D a t a :  

D e s i c c a n t  

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

........... -. ........ T o t a l  

I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Bag  Fump Nu. 72- Bo;: No. / 7  Bag No. 7 
P a g  Pk te r i a l :  5 - l a y e r  a l u m i n i z e d  T e d l a r  S i z e :  4 4  L 

Fretsst  l e a l :  c h e c k :  a c c / n c i n  a t  i n .  Hg. 

- 

n g  r a t e  

0, R n i  y z e r  used  t u  m o n i t o r  t r a i n  G u t l e t :  - -7 

C F  - I:,= I. 

c - 4  S-0046RR 
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S a m p l e  T r a i n  L e a l :  C h e c k :  

F r e t e s t :  (, 0.0: cfm A t  15 i n .  Hg. ( v a c )  
Fostest:  - D c f m  a t  & i n .  ~ g .  - 

c 

F a r t i c u l a t e  C a t c h  Data :  

t.lo.5 o f  f i l t e r s  usee: FiEcoverY s o l v e n t  ( 5 )  

a c e t o n e  $ o t h e r  t s )  
,<5ri 7 

/ 
No. of p r o b e  w a s h  b o t t  / 

S a m p l e  r e c o v e r e d  by: 

C o n d e n s a t e  D a t a :  

e r e n c e  

C o n d e n s e r  

. . . . . . . . . . . . . . . . . . . .  ~ . . . . . .  . . . . . . . . . . . . . . . . . .  . I  77 . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ........... - - ....... . .............................. ... .......... . .  -- T o t G I  

I n t e g r a t e d  G a s  S a m p l i n g  Data:  

Fag Fump No. 5.L HGX NO. ‘ 7  Eag NG. 3 
Hag Mate r i a l :  5-layer A l u m i n i z e d  T e d l a r  S i z e :  4 3  

FretE5.t lea): C h E C L :  0 c c / n f i n  a t  iy i n .  Hg. 

T i m e  s t a r t :  h . r O  (HRS) T i m e  e n d :  L&qD (HRS) 
S r m p l i n g  r a t e :  L/OO c c / m i n  O p e r z t o r :  

S / f J  ~4 0, A n a l y z e r  u s E d  t G  m o n i t o r  t r a i n  o u t l e t :  - 7 
CF- c:!:y 

S-0046RG C- 6 
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INTERF‘ULL LAPORfiTORIES EPR KETHOD 5/17 SWlF‘LE LOG SKEET 

% Pretest: ( 0 . , 2  c f e  a t  15 in .  Hg. (VK)  

Postestt - 1 cfm a t  _(in. w. (vat) . 

P a r t i c u l a t e  Catch Data: 

N0.c of f i l t e r s  used: Recovery co lventk )  

No. of probe uash bDttlCpsX 
Sample recoVRrQd by: /- 7- 

/ 

Condansata Dstar 

f n  Pcgrat d 6  h u q l  lnp Dotar 

. .  

.’ .I 
.,. 

. .  

c - 9  S-0046RR 
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INTERMLL LAPORATDRIES EPA WTHOD 5/17 6hWl-E LUG S M E T  

6amPl ta  Train LQak Check: 

. ~os tes t :  

No.s of f i l t e r6  used: Recovery s o l v e n t ( 6 )  

5-6 / %  &. a c e t o n e  
0 O t h w ( 6 )  

No. Uf probe  w a s h  b o t t l e s :  
Sample rQCOvCrPcd by: s7- 

/ 

C o n d e n s a t e  Data :  

Inta  r 

.',' ..- 

. .  
. .  . .  

.... 

.. 



I i  
i.. 



INTERFOLI. LAFDRATDRIES €PA ISTHOD 5/17 6AtlPl-E LOG 6 M E T  

Retest: < 0.02 c f m  at 15 in. Hp. (vat) 

Fostest: - D c f m  a t  in. t+g. (vac) .B 

P l r t i C U l r t Q  C a t c h  Data: 

NO.C of f i l ters  used: Recovery solvent (6) 

3-5,d acetone 
0 othrr(6) 

No. of p r o b e  wash b D t t 1 Q S :  
Sample reCovRrRd by: 

C o n d e n n r t e  D a t a :  

Item 

I s p i n g o r  No. 1 

I r q i n g e r  No. 2 

I r q i n g e r  No. 3 

t ondense r  

S/N oi  0. rma ly iu  u s e d  to monitor t r a i n  outlet: 

cF-023 

C-13 S-DO96RR 
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INTERFOLL LAPORATORIES €PA RETHOD 5117 SAMPLE LOG SHEET 

Job X . P  / 7-2; tL/;/h,... 5 Date ' /Lh!:lTpst y Run - 
Source ,--0,uk5 5-'fr;&t No. of  t raverse  p o i n t s  / "  

n e t h o d  re.,/ F i l t e r  holder!  cc F i l t e r  type:  

b a m p l m  Train Leak Chcck: 

Pretes t :  ( 0.02 cfrn a t  1 5  In. Hg. (vat) 
F'ostest: L? c f n  a t  /G i n .  Hg. (vat) 

P a r t i c u l a t e  Catch Data: 

No.s of f i l t e r s  used: Recovery colvmt  ( 5 )  

Condensate Data: 

'. 

.-' 

.,, 

. ... 



c-17 



S a m p l e  T r a i n  L e a l :  C h e c k :  

F a r t i c u l a t e  C a t c h  Data :  

NU. of p r o b e  w a s h  b o t t l e s :  / 
S a m p l e  r e c o v e r e d  by: vfy 

C o n d e n s a t s  D a t a :  

W e i g h t  ( 9 )  
I I t e m  

F i n a l  T a r e  D i f f e r e n c e  

I m p i n g e r  No. 1 

I m p i n g e r  No. 3 

D e s i c c a n t  

............... ._ ....... ................ ................ -. .... - .... .............. z-.: 

I n t e g r a t e d  Gas S a m p l i n g  D a t a :  

I 6aq  Fump No. 

E!ag M a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  4 4  L 

F ' r E t E s t  leal:  c h e c k :  c c / m i n  a t  'Y' i n .  Hg. 

T i m e  s t a r t :  / zz (  (HRS) T i m e  e n d :  '3'?3 (HRS) 

Simp1 i n g  r a t e :  c c / m i n  O p e r a t o r :  

sir4 G i  0, f i n + l y z e r  u s e d  to m o n i t o r  t r a i n  o u t l e t :  2- 

- 

40 = 
CF-I:I=T 

S -0046RR C-18 



c 
r- 
r: c 
c 
L': 

c- 19 



S a m p l e  T r a i n  Lea): C h e c k :  

F a r t i c u l a t e  C a t c h  Data :  

N O .  of p r o b e  wash b o t t l e s :  t 
S a m p l e  r e c o - g e r e d  b y :  m - 

C o n d e n s a t e  Data: 

C o n d e n s e r  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ... . . . . . . . . . . . . . . .  ... - - . .  . . . . .  T o t a l  ......................... ~ ............ 

I n t e g r a t e d  Gas S a m p l i n g  Data: 

Sag Fump NO. $4 ECG;: No. .6 Haq NG. 3 
Rag m a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  4 4  L 

F ' T E t E S t  l ea l :  ChECk: 3 cc /ml in  a t  '5- i n .  Hq. 

v 

- 

(HRS)  
752% ;I- T i r w  s t a r t :  ; ';c, -5 (HK'S) TimE e n d :  

5 a m p l i n q  r a t e :  l i ~ o  c c / m i n  O p e r a t o r :  3 ~ 4  
511.1 of 0, A n a l y z e r  usEd t u  m o n i t o r  t r a i n  o u t l e t :  3 

CF- !:):: 

S-0046RR c- 20 
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P R E S S  8 UNLOADER V E N T  F I E L D  D A T A  S H E E T S  



1 
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I 
I 
I 
1 
i 
I 
I 
I 
P 
I 
1 
I 
1 
I 
I 
1 

a 

"T-'-' 
~ ed tOLL L A 5 O R A T O R : E S  EF.2 ISETHOD 2 FiELD DliA StiEET 



Sample T r a i n  Leak  Check: 

F r e t e s t :  < 0.C12 c f m  a t  15 i n .  Hg. ( v a c )  
F o s t e s t  : - o cfm a t  a i n .  ~ g .  ( v a c )  

P a r t i c u l a t e  C a t c h  D a t a :  

No. of p r o b e  wash b o t t l e s :  
Sample r e c o v e r e d  b y :  -& - 

Condensa te  Da ta :  

I m p i n g e r  No. 1 

I m p i n a e r  No. 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . . . . . . .. . . . -. . . . . -. . . . .. . . . . . . . . . . - .. - .... . ._ . - . . - - . . . .  . . .  . .. . .  T o t a l  
’ ... . . ... - ... .. ... ,.. + 

I n t e g r a t e d  Gas S a m p l i n g  Data :  

Bag Fump No. & Bo;: No. / Z B a g  NG. / 
Hag M a t e r i a l :  5-layer A l u m i n i z e d  T e d l a r  S i z e :  

F r ~ t e s t  l ea l :  check:  0 c c / m i n  a t  1 5  i n .  ~ g .  

T i m E  s t a r t :  @%‘j’ (HFiS) T i m E  end: (HRS) 

Sanlp1ing r a t e :  400 c c / m i n  O p e r a t o r :  y e  
S/’1J o< 0, a n a l y z e r  used  to m o n i t o r  t r a i n  c u t l e t :  - 

CF- (:I 2 7 

S-0046RR 0- 2 
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INTERFOLL LAPORf iTOHIES EPfi METHOD 5/17SAMPLE L O G  __ SHEET 

Condenser 

D e s i c c a n t  i 3  76. 

Sample T r a i n  Lea): Check: 

L 

/365, R 

F r e t e s t :  ( 0.02 c f r t  a t  1 5  i n .  Hg. ( v a c )  
F o s t e s t :  - 'L OL cfm a t  4 i n .  HQ. ( v a  

No. of p r o b e  wash b o t t l  
Sample reco;.ered by: 

Condensa te  D a t a :  

I m p i n g e r  No. 3 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  .- . . . . . . . . . . . . . .  ._ ..... . ... - - . -. .. - .. ._ . . . . . .  b, T o t s !  . - ........ ~. .... " - ._ ... .-: -- - ...... -. 

I n t e g r a t e d  G a s  Samp l ing  Data :  

L' Ea9 No. 
/7- 

Eag Fump No. Fr EGX NO. 

Hag M a t e r i a l :  5 - l a  

FTEtE5.t l e a l :  Check: i n .  HQ. 

Time s t a r t :  its' (HRS) T ime end: I t  1: 

Samp l ing  r a t e :  &G' c c / m i n  O p e r a t o r :  C) 
S / r J  o f  0- A n a l y z e r  used t o  i n o n i t o r  t r a i n  o u t l e t :  - 

CF-02: 

S-0046RR D- 5 
~ ~~~ 
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S a m p l e  T r a i n  L e a k  C h e c k :  

F a r t i c u l a t e  C a t c h  D a t a :  

N o .  of p r o b e  w a s h  b o t t l e s .  /, 
S a m p l e  r e c o v e r e d  b y :  /m 

/ 

C o n d e n s a t e  D a t a :  

W E i g h t ( g )  
I t e m  I 

F i n a l  T a r e  D i f f e r e n c e  

I m p i n g e r  No. 1 

J I m p i n g e r  No. 2 

D e 5  i c c a n t  

I n t e g r a t e d  G a s  S a m p l i n g  Data :  

B a g  Fump No. BOX N o .  I '- Bag  No. 

B a g  mater ia l :  5 - l a y e r  a l u m i n i z e d  T e d l a r  S i z e :  4 4  L 

F ' r E t E 5 t  leal: checi:: c' c c / m i n  a t  iq i n .  Hg. 

T i m e  s t a r t :  /z'c (HRS) T i m e  e n d :  "" (HRS) 

l k k   ampl ling r i t e :  vi(> c c / m i n  O p e r a t o r :  3 
5 I t . I  G <  

i 

0, A n a l y z e r  used t o  m o n i t o r  t r a i n  G u t l e t : -  - 
CF - 8:) 2 7 .  

D- 8 
5 -0046RR 

c 
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INTERMLL LIFORATORIES ETA E T H D D  5/17 6 A W U i  LOG 6MET 

Samplr T r a i n  L w k  Check: 

P a r t i c u l a t e  O t c h  Data: 

N0.c of f i l ters  used: Recovery solvt?nt(S) 

No. of probe r a s h  bottlRs: 
Sample recovered byr c-7- 

/ 

CondRnsatR Data: 

I n t r g r a t - d  Sac Sampling Data: 

Bag Pump No. Box No. 

i p  ?laterial: %layer ~ l u n l n l z r d  T e d l 8 r  Size: 4 s  

Pretest leak check: cc / r in  a t  in. Ug. 

Time s t a r t :  (ms) Ti= m d :  (M?S) ' 

Sampling r a t e :  cc/min Oper8torr 

S/N of 0, h a l y i e r  u s e d  t o  monitor t r a i n  outlet: - 
CF-023 

D-12 S-W46RR 
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I . ... . : 

I I N T E R M t L  LCaFDRATORIES EPA WETHOD 51111 bAt3F'l-E LOG SMET 

S a m p l r  Train L8ak Ehrck: 

Retest: 4 0.02 c f n  a t  IS i n .  Hp. (VAC)  .$1- 
c f m  a t  x i n .  t ~ .  CVAC) . Postest: - - 

Par t i cu la t e  C a t c h  Data: 

 NO.^ of fi l ters used: Recovery s o l v e n t  (E) 

d c/: 2.J a c e t o n e  .I 

0' othwts) 

/ No. of probr  uash bottl8s:  
Suaplr r e c o v r r e d  by: E-?-- 

C o n d r n c a t e  Data :  

h i  ph t  (g 1 

F i n a l  Tar. D i f f r r m c e  
Item 

. '. - - 
(/& \ Impfngsr No. 1 

Impinger No. 2 c. J / & C  0 
Iapinper No. 3 A 

@ I 

.~ 

. .. . .  

Prrtest l r a k  check: c c h i n  at in.  Hp. 

Time s tar t :  (ld=s) Time md:  (ws) . 

S a w l i n g  r a t e r  cc/mln Qmrator: 

S/N of 0- A n r l y r r r  u s e d  t o  monitor t r a i n  outlet: - 
ff-023 

Sm6RR D- 14 
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I N T E R F M L  LCIPDRATORIES EPA HEQTHOD 5117 6FttUI-E LOG SHEET 

Sample Train  Leak a r k :  

P r e t r s t :  ( 0.02 cfm a t  15 in. Hp. (vat) E 
postest: - & cfm a t  fib. tig. (vat) Qtl 

P a r t i c u l a t e  k t c h  Data: 

N0.s of f i l ters  used: Recovery colvent  (s) 

- c57c & a c e t o n e  ._. 
0 other(s) 

No. of p r o b e  r a s h  bottles:  
s - 1 ~  r e c o v r r e d  by: 

/ 

C o n d e n r a t e  Data :  

Uoi g h t  (Q 1 
Item 

. .. F i n a l  Tare D i f  f e r t n c e  

l r p i n g e r  No. 1 

I e p i n g e r  No. 2 J 7 
8 lmpinger No. 3 

,. , ' 

_.. 

. .. . .  

i 
f 
i I 

0- 16 
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INTERFOLL LfiBORfiTORIES EPFI METHOD 5/17 SFIMPLE LOG SHEET 

Sample T r a i n  L e a k  Check :  

-4, P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. ( v a c )  
Fostest: - / c f m  a t  d i n .  Hg. ( v a c )  .w 
I .... 

P a r t i c u l a t e  C a t c h  Data: 

N0.s of f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t ( s )  

g5-77 & a c e t o n e  
0 o t h e r ( s )  

NO. of p r o b e  Wash b o t t l e s :  / 

S a m p l e  r e c o v e r e d  b y :  F 7 -  

C o n d e n s a t e  Data: 

W e i g h t ( g )  . 

F i n a l  T a r e  D i f f e r e n c e  
I t e m  

I m p i n g e r  No. 2 

1 . . . . . . . .. - . -. . .. .. . . . . .. - .. . . . . . . . . . . i/ - .- - - __ - - - . . . . . -. . -. . -. . . . . . . . . - ._ . . . . . . . . . . . . ._ . -- . . . . .. . . . . -. . - . . . . ._ . . . . . . . . 
--.I_ 

T o t a l  

/ 
I n t e g r a t e d  Gas S a m p l i n g  Data: 

Bag Fump No. 

Bag Material: 5 - l a y e r  f i l u m i n i z e d  T e d l a r  S i ze :  4 3  

Pretest leal: c h e c k :  c c / m i n  a t  i n .  Hg. 

Box No. N/ Bag No.. 

Time  s t a r t :  (HRS) T i m e  e n d :  ( H F S )  

S a m p l i n g  r a t e :  c c / m i n  O p e r a t o r :  

S / N  o f . 0 ,  A n a l y z e r  u sed  t o  m o n i t o r  t r a i n  o u t l e t :  - 
CF-iDZ3 

n-19 S-0046RR 
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INTERFOLL LARORATORIES E F A  METHOD 5 /17  SAMFLE LOG S H E E T  

S a m p l e  T r a i n  L e a k  C h e c k :  

Fretest :  < 0.02 cfm a t  l s - i n .  Hg. (vac)  ,@-- 
Fostest:  - & c f m  a t  ,I i n .  ~ a .  ( v a c )  a 

P a r t i c u i a t e  C a t c h  Da ta :  

N G . 5  of f i l t e r s   ise el: R e c o v e r y  s o l v e n t  ( 5 )  

N o .  of p r o b e  w a s h  b o t t l e s :  
S a m p l e  r e c o v e r e d  b y :  

C o n d e n s a t e  Data:  

W e i g h t c g )  
I t e m  

F i n a l  T a r e  D i  f f q r e n c e  

I m p i n g e r  No. 1 

B / 7 7i) / 37d D e s i c c a n t  

t * 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... . . . . . . . . . . . . ’ ’  I ... . . . .. . . . . ._. . . . . . . .. .. . . . . . .. . . . . . .. . .. T o t a l  

~ ^.__I.____.: , - 

I n t e g r a t e d  G a s  S a m p l i n g  Data :  

Rag Fump N o .  Bo;: No. d/?- Rag NO. 

Rap t l i t e r i a l :  5-layer h l u m i n i z e d  T e d l a r  S i z e :  4 3  

F ‘ r E t E S t  l e a k  c h e c k :  c c / m i n  a t  i n .  H g .  

T i m e  s t a r t :  (HRS)  Timw e n d :  ( HRS) 

Simp1  i n g  r a t e :  c c / m i n  O p e r a t o r :  

S / N  o f  0, A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  G u t l e t :  - 
CF-I:I~T 

D-21 S-OOS6RR 
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INTERFOLL LABORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET -- -_ 

S a m p l e  T r a i n  L e a k  C h e c k :  

Fretest: ( 1:).02 c f m  a t  Hg. ( v a c )  

P a r t i c u l a t e  C a t c h  Data :  

tdo. 5 of f 1 1 t E T S  used: R E c o v e r  j s o l v e n t  ( s )  

a c e t o n e  
o ther  (5) 

c c 7 s  

No. Of p r o b e  w a s h  b o t t l e s :  / 
S a m p l e  r e c o v e r e d  by:  6- 

C o n d e n s a t e  Data: 

I ,  

e r e n c e  

'! 
~ 

d . .  

I n t e g r a t e d  G a s  S a m p l i n g  Da ta :  

Bag Fump No. 

Hag Material: 5 - l a v e r  A l u m i n i z e d  Ted la ' r  S i z e :  4 5  

Fretest leal:  c h e c k :  c c / m i n  at. i n .  Hg. 

T i n e  s t a r t :  (HRS) T i m e  e n d :  ( H F S )  

Simp1 i n g  r a t e :  cc/mi n O p e r a t o r :  

S / N  G f  O= A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n   jutl let: 

Em;: No. fib Hag NG. 

- 
CF-OZS. 

I 
D-23 5 - 0046RR 
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S a m p l e  T r a i n  Leak Check: 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Fretest :  < 1:r.O2 cfm a t  1' i n .  Hg. ( v a c )  
F o s t e s t :  - 2 cfm a t  2 i n .  H a .  ( v a y  

P a r t i c u l a t e  C a t c h  Da ta :  

NO.  of p r o b e  w a s h  b o t t l e s :  7 
Sample  r e c o v e r e d  by: -2& 

C o n d e n s a t e  Data: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ^..._.-..I--.------.. .............. .- ...... - .......... 
. . . .  . . .  " ......_.. i....... 1 / D  T o t a l  ....... n 

I n t e g r a t e d  Gas S a m p l i n g  D a t a :  - A - ~ I C I I  ' Air  
Bag Fump No. BO;: No. Bag No. 

Hag t la ter ia l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  4% 

F'rEtESt  l e a k  check :  c c / m i n  a t  i n .  H a .  

T i n e  s t a r t :  ( H R S  ) T i e r  end: ( HRS ) 

Simp1 i ng r a t e :  c c  / m i  n O p e r a t o r :  

S I t 4  o4 O= A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  ou t le t :  - 
CF- I:,: 9 

n-7fi 
S-0046RR 
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U - r  

J I  

D-27 





I 
1' 
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I 
I 
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I 
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II 
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F i n a l  

.- INTERFOLL LAFORATORIES - EFA nETHOD 5 / 1 7  - SAnPLE LOG SHEET 

T a r e  D i f f e r e n c e  

Sample T r a i n  Lea): Check: 
. .  

- - 
F r e t e s t :  , 1:1.02 c f m  a t  15 i n .  Hg. ( v a c )  
FOstESt :  u c f m  a t  * 

i n .  Ha. ( v a c )  

F a r t i c u l a t e  C a t c h  Data :  

No.= of f i l t e r s  L I S E ~ :  . Recovery s t j l v e r ~ t  ( 5 )  

No. of p r o b e  wash b o t t e :  
Sample r e c o v e r e d  by:  -- - /  

Condensa te  D a t a :  

I 

I m p i n g e r  No. 1 

I m p i n g e r  N o .  2 20 3 

D e s i c c a n t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......... - ..... _ _  .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -_.._.I-.-.-- . . . . . . .  . . .  Tota l  .. E 
I n t e g r a t e d  G a s  Samp l ing  Data :  - / m h f o  f 

Big Fump No. E%;: No. Fag No. 

Fag P l z t e r i a l :  % l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  4 3  

P r e t e s t  l e a l :  check :  c c / m i n  a t  in .  Ha. 

Time s t a r t :  (HRS) Time end: (HRS) 

Samp l ing  r a t e :  c c / m i n  O p e r i t o r :  

51t.1 G ~ Y  0, Q n i l y z e r  used t o  m o n i t o r  t r a i n  o u t l e t :  - 
CF-I:IT : 

S-0046RR D- 29 
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INTEEFOLL LAPOHATOHIES € F A  METHOD 5 / 1 7  SAMPLE LOG SHEET _____ - __ 

Sample T r a i n  Leak  Check: 

- & c f m  at & i n .  ~ g .  ( v a c )  
F r e t e s t :  ( I:i.i:i2 c f m  a t  15 in .  Hg. 
F'OStEst: 

P a r t i c u l a t e  C a t c h  Da ta :  

C o n d e n s a t e  D a t a :  

Condenser 

............................ ............ - ...... .............. ................................. ......... - " .- _._ 
..... ._.-...- ~ . . . . . . .  I I f  T o t a l  n 

I n t e g r a t e d  G a s  S a m p l i n g  Data :  c /?mA&d 

Eag Fump N o .  BO;: NO. Bsg No. 

Bag M a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  4 s  

F'retEst l ea l :  Check: c c / m i n  a t  i n .  Hg. 

T i n e  s t a r t :  (HRS) T i m e  end: (HRS) 

S a m p l i n g  r a t e :  c c / m i n  O p e r a t o r :  

5lt.1 tr{ 0, A n a l y i e r  Lased t o  m o n i t o r  t r a l n  o u t l e t :  - 
CF-CiZy 

D-32  S-0046RR 
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INTERFOLL LRPORRTORIES EPFI METHOD 5 / 1 7  - SRMPLE L O G  SHEET 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .............. .- ...... ............. .................................. . C-_I._..__.. . . . . .  . . . .  T o t  a 1 ............ ...-..-..- ... 

S a m p l e  T r a i n  Lea l :  Check: 

d a 8 

F r e t e s t :  ( 15.02 c f m  a t  15 i n .  Hg. ( v a c )  
F o s t e s t :  

- 
c f m  a t  d n .  Hg. ( v a c )  4% 

F a r t i c u l a t e  C a t c h  Data:  

1 No. of p r o b e  w a s h  b o t t l e s :  
S a m p l e  r e c o v e r e d  b y :  E T  

C o n d e n s a t e  D a t a :  

/e 2 // I m p i n g e r  No. 2 

I m p i n g e r  No. 3 c a 

1 C o n d e n s e r  

I 

/./EL/ D e s i c c a n t  

I n t e g r a t e d  Gas S a m p l i n g  Data:  

/ B i g  Fump No. 33 Bo>: NO. / Bag NG. 

Hag M a t e r i a l :  % l a y e r  F I l u m i n i z e d  T e d l a r  S i z e :  

Fretest lea): c h e c k :  .# cc/min a t  /5 i n .  ~ g .  

T i m e  s t a r t :  / 0 q 6  (HRS) T i m e  e n d :  / / i b  (HRS) 

5-7 ~ i m p l i n q  r i t e :  dfld c c / m i n  o p e r a t o r  

S / f J  G< 0, Cma1yzE.r u s e d  t o  m o n i t o r  t r a  

E-2 

n o u t l e t :  7 
CF- I:) 27 

S-0046RR 
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INTEK'FOLL LCIPORGTOHIES EF'A PlETHOD 5 / 1 7  SAMPLE LOG SHEET 

Sample T r a i n  L e a k  C h e c k :  

F re tes t :  ( I:>.O2 c f m  a t  15 in. Hg. ( v a c )  Q7& 

Fos t est : - r d f l / c f m  a t  i n .  tig. ( v a c )  

P a r t i c u l a t e  C a t c h  Da ta :  

tJU.  5 o f  f 1 I t e r 5  UsEd: f i E C O V E r ' {  s o l v e n t  ( 5 )  

a c e t o n e  
o t h e r  ( 5 )  

/ 

f y d  5-02 

N o .  of p r o b e  w a s h  b o t t l e s :  
S a m p l e  r e c o v e r e d  b y :  kl- 

C o n d e n s a t e  Data: 

W e i g h t  ( g )  

Y I I 
........................ .......................... ......... - ... .. ............. 2 L . j  : :.:.:.,:, I _.__-- .--.-..--.--.._-.-.- . . . . . . . . . . . . . . .  -.. T o t a l  ....... 

I n t e g r a t e d  Gas S a m p l i n g  Data:  
r. B i g  Fump Nu. Bo;: N o .  ' 'Bag No. 

Bag Material: 5-layer A l u m i n i z e d  T e d l a r  S i z e :  

Pretest  leal:  c h e c ' k :  0 c c / m i n  a t  /Z-" i n .  Hg. 

T i m e  s t a r t :  1 3 0 b  (HK'S) Time e n d :  /'/Dy (HK'S) 

S a m p l i n g  ra te : .  YLi! cc /min  Q p e r s t o r :  

s/tJ or  O~ A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  o u t l e t :  

E--,/-. 

CF-0:: 

S -0046RR 
E - 4  
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INTERFOLL LABORATORIES EF'A METHOD 5 /17  - SAPIPLE LOG SHEET _ - - ~  

Sample T r a i n  Leak Check: 

F r e t e s t :  < 0.02 cfm a t  15 i n .  Hg. ( v a c )  
F 'ostest :  - L cfm a t  5- in .  Hg. ( vac )  - 

P a r t i c u l a t e  Catch Data: 

Nu.5 o f  f i l t e r s  used: Recovery s o l v e n t  ( 5 )  

447s' c$c acetone 
0 o t h e r ( 5 )  

/ No. of p robe  wash b o t t l e s :  
Sample r e c o v e r e d  by: F? 

Condensate Data: 

I t e m  
F i n a l  Tare D i f f e r e n c e  

Imp inger  No. 1 

/2- Desiccant ,  w 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................... 

. . . .  . . . . .  T o t a l  ...... ........-...........-.--..... ...... n 
I n t e g r a t e d  Gas Sampl ing Data: 

Fag F'ump No. 3 BO;: No. . I  Eag No. 3 
Bag Mater ia l ' :  -?layer A lumin ized Ted lar  S i z e :  4 3  

' F r e t e s t  lea): check: cc/no'in a t  Ir i n .  Hg. 

Time s t a r t :  /46/ (HRs) Time end: /g.<f ( H h ' S )  

Sampl ing r a t e :  ?&' cc /m in  Operator :  E /- 

S I N  of O2 A n e l y r e r  used t o  mon i to r  t r a i n  o u t l e t :  7 - 

E-6 

CF - I : I ~  7 

S-0046RR 
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INTERFULL LAEORATORIES EPA WETHOD 5/17 SAMPLE Lffi SMET 

bamplo Tra in  Leak Check: 

Retest: ( 0.02 cia a t  15 in. Hp. h a c )  
. ~ostest :  - c f o  a t  --in. w. ( v ~ c )  * 

P a r t i C U l b t e  k t c h  Data: 

No.c of f i l t e r s  used: Recovery. solventCr) , . 

. .  53.~6, d h 3 -  B. acetone .: 
5f 7L, W Y 3  D ,othw(s) 

No. of probe uash b o t t l e s :  
Sample recovered by: z 7- 

/ 

Condensa te  Data: 

I t e m  
. .I 

l rpinger No. I 

I q ' i n g e r  No. 2 

Impinper No. 3 

Condenser 
~~ 

Desiccant 

Total 

h i  pht (p 1 

Tare D i f  f r rence 



i >- 
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I 
8 
I 
I 
I 
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INTERMLL LAEDRRTORIES EVA )IETHOD SI17 SRUPLE LOG SKEET 

smP1e Traln Leak Check8 

E. Retest: ( 0.02 c f a  8t 1s in.  HQ. 
Poctest: - J9- cfm at s i n .  ~ p .  (vat) 

Particul8te catch Data: 

ND.S of f i l t e r s  used: Recovery solvent (s) 

1 No. of probe rash bot t l e s1  
Sanplr recovered by: Kr- 

Condenrate Data: 

E-11 - 

. .  

. .  

. .  
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INTERMLL L&PDRhTDRIES EPA RETHOD 5/17 SfAnPLE Lffi S M R  

bunplr T r a i n  Leak Check: 

Condensa te  D a t a :  

I mgratmd 6 

Total 
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c 6unp10 Train Leak Check8 

Retest: ( 0.02 cfa a t  15 i n .  Hp. Wac) 
Postrst: - - D c f m  a t  /3 in. ~ g .  h a c )  

P l r t l c u l a t e  U t c h  Data: 

N0.s of f i l ters  used: Recovery w l v p n t ( S )  c 
No. of probe w a s h  b o t t l w :  * 
Sample r e c o v r r r d  by: -%4 

Condenra t .  Data: 

I rp inge r  No. 1 . 

Iapinper NO. 3 I I 
Candenser  1 

I n t o p r a t e d  6 a c  Sampling Data: I 

R L &  
. u \t P 4  

E- 16 . 
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INTERFOLL LIBORATORIES EPA tlETHOD 5/17 SA1BLE L f f i  SMET 

Job Dote J/lY$, T e s t  Run - '2 
Source IvA//r.,- FA ctc NO. of t r  verse points  
nethod Fi l te r  holder: - Fi l t e r  type: - DO// 

Sample f r r t n  L8.k Check: 

Retes t :  ( 0.02 cfn a t  15 Sn. Ug. 
dr(cfm a t  in. Ug. Postest: - 

/- 

Plr t tCUlatR k t c h  Data: 

 NO.^ of f i l t e r s  used: fiecovery rolvent t r )  

.. 0 acetone 

/ 

& V Z C / / ,  qc v .  2&* P- OthNtL) 
No. of probe wash bottles: 
Sample recovered byr 

xnt8grat.d 6ar burpling Data: 

E-18 
.. 

ff-023 

S-DoQ6RR 
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. .  

Sample Train Leak Check: 

I P a r t i c u l a t e  Catch Data: 

N0.s of f i l t e r s  used: Recovery rolvunt (E) 

No. of probe r a s h  b o t t l e s :  
Samplr recovered by: -7 

Condensate  Data: 

UpiphtCp) 
Item 

. *. Final  Tar. Di f f trmce 

Impinper No. 1 I/- 1 . . L . 
Impinper No. 3 I 
tondrnrrr I I -  



I I 1%; 
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Interpol 1 Laboratories 
( 5 1 7 )  786-5023 i 

:Job 1 
Team- 
Date 5 
Test F. 

It= 
,r 
I 

I 'C 
I 'i- 
ll= 

€PA Method 3 Data Reportlng Sheet 
Ornat Analysls 

Source D r  Vr I \  
Test S i l e  ~-7-h-k 

Technician (2.- 

P ,ho tiGpb0,.J 
ader  

- I  r b .  o f  Huns Lo,npleted 3 
bmitted 7 - / C / - Y %  Date of  T e s t  t. -,I- 9 7r 

Rn a1 y s  1 s -L r ( 7 -  5 - I 
Sample No. Buret Readings (ml) Conc. Conc. 

and T w m  A n .  Zero Pt. I After C0,IAfter 0, % v / v  D r v  %v/v D r v  
Log Number of C& 0, F, 

I . .  

2 d 

I I I I I 

I I 

mbient Rir QA Check 
Orsat Rnalyzer System Leak Check 

0 F, Within EPQ M-3 Guidelines 

Where L= 2019-0, 
L U Z  

EPA Method 3 Guidelines 
Fuel Type F0 Range . .  - 
Coal : 

Anthracite/Lignite 1. Q16-1.lX1 
1.083- 1.250 Si tuminous 

Oil: 
- Disti 1 late 1. z6Q- 1.41; fiesi dual 1 . 2  la-1. ; i o  

Gas: 
Natura 1 1.60E)-l.S;il 
Propane 1.4.2.1-1.536 

F = F l a s k  (250 cc all glass) Etutane 1.405-1.55z 
B=Tedlar Bag ( ' ; - layer)  Wood/Wood Bark 1.200-1.1,0 

I 
. . 



I n t e r p o l  1 Ljboratorles 
( 5 1 2 )  786-502L3 

EPA Mothod 3 Data Reporting Sheet 
O r s a t  Analysis 

Job f 
T e a m 7  
Date C 
Test P 
Date c 

0 FB Within EPA M-3 Guidelines Coal: 
f o r  f u e l  type. Anthracite/Lignite 1.13lb-1-1-70 

EO, Distillate 1 - 260-1.4 13 
Hesi dual 1.2113-1 .Z70 

Natura 1 1 .50D- 1 . S . S  
Propane 1.4.74-1.596 

6i turninous 1.1385-1.2~0 
Where L= 20.9-0, Oil: 

Gas: 

F=Flask (250 cc all glass) Butane 1.485-1.55Z 
H=Tedl ar Hag (5-1 dyer ) Wood/Wood B a r k  1.330-1.1:a 

0 B F I A v g '  

I I I 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I F- 2 LSC-04-9R 



i 
Interpol I 

(512) 
Laboratorles 
796-5020 

€PA Mathod 3 Data Reporting Sheet 
Orsat Analyci s 

Date of T 

Within EPA M - 3  Guidelines 
f o r  f u e l  type. &nthracite/Ligni t e  1 .011b-i. 11.3 

Hi tuminous 1.01e3-1.250 

coz Distillate 1.2601-1.412 
R e s i d u a l  1.21Q-1- 270 

Natural 1.50Q-1.32A 
Propane 1.4.14-1.596 

Wood/Wood B a r k  1.9QO-1- 1z.3 I F-3 LSC-04-BR 

Where Fm= 20.9-02 Oil: 

Gas: 

F=Flask (250 .cc all QldE.5) 6utane 1.435-1.55z 

I 
R=Tedl  ar Bag (5-1 dyer)  



I n t e r p o l  1 L a b o r a t o r i e s  
(517 )  786-5020 

EPA-Mathod 3 Data  R e p o r t i n g  Sheet 
Orsa t  F m a l v s i s  

Job L .  
Team- 
D a t e  SI 
T e s t  rJt 
Date  o 

e n t  Plir QR Check EPA Method 3 G u i d e l i n e s  
Fue l  Type F 0  Range rsa t  Ana lyze r  System Leak Check 

0 F, W i t h i n  EPA M - 3  G u i d e l i n e s  Coal : 
f o r  f u e l  type.  A n t h r a c i t e / L i g n i t e  1.Q15-1.130 ' .  

bi  t u m i  nous i .oa3-1.230 
Where Fa= 20.9-0, O i l :  

Gas: 

D i  s t i  1 l a t e  1.250-1.412 
1 . 2  1 Q- 1 . .57Q Res idua l  

N a t u r a l  1.6QQ-1.956 
Propane 1.4.24-1.596 

co, 

F=F lask  (250 c c  a l l  q l a s - , )  Butane 1.5135- 1.55.z 
H=Tedl a r  Bag (5-1 ayer ) Wood/Wood Bark 1.3130-1.1,0 

F - 4  LSC-04-BR 
-~~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EPA M e t h o d  3 Data R e p o r t i n g  S h e e t  
O r s a t  A n a l y s i s  

B u r e t  R e a d i  

. I I I I 

2 

I I I 
I 

. I I I 

2 
I 

O B O F  fivg-1 !m; 
€PA M e t h o d  3 G u i d e l i n e s  )-c 

,Ambient A i r  OA Check  
Orsat Analyzer S y s t e m  L e a k  C h e c k  F u e l  T y p e  F0 Range 

f o r  fuel t y p e .  A n t h r a c i t e / L i g n i t e  1.315-1.1:(1 
F, W i t h i n  EPh M - 3  G u l d e l l n e s  Coal : 

Bi t u r n i n o u s  1. mz-1.270 
W h e r e  b= 20.9-0, 

c o t  
Oil: 

D i s t i  1 l a t e  
R e s i d u a l  

Gas: 
N a t u r a l  
Propane 
6 u t a n e  

Wood/Wood B a r k  

F- 5 

1.263-1.41; 
1 . 2  1 Q - 1 . J7 3 
1. bDQ-1.355 
1.4.z4-1.5s5 
1.435-1-55,; 
1.300-1.158 

LSC-04-BR 





I 
I 
I 
I 
I 
I 
I 
I 

I1 

lo 

2 

I 
l3 

4 

I 

I 

Interpoll Laboraturies 
(6 17) 786-53313 

EPA Method 5 Data Reporting Sheet 
ImpEnqer Catch/Minnesota Protocol 

r h r  Sourcz or, Qr 
Team Leader cr Test Site ‘C *c.K 
Job c? TL30 dq 
Date Submitted 2 - f Y  -9 2 Cate of  Test 3 
Test No. a No. of Huns Completed 3 
Date of  Analysis 2 - [ F - ? %  Technician C, u r / p . c s e *  

Test Z R u n  0 Dish No. a a  
Field Blank Dish Tare Wt. 71. 35-77 9 
Log Number 53 71- O L  Dish+Sample Wt. 5 / / . 3 6 o Z  9 
Commen t e Sample Wt. u. O O d 5  9 

Test A R u n l  Dish No. 39 
Log Number - 04 Dish Tare Wt. cf 9 .v  3 7Y 
Comments Dish+Sample Wt. Y q .  Y 7 3 9  9 

Sample Wt. U . 0 3 6 5  9 

9 

Test -Run& Dish No. y q  
Log Number - J 3  Dish Tare Wt. y 7.6Z32 9 
Comments Dish+Sample Wt. ~ 7 , .  66 C’i 9 

Sample Wt. ’ ’0. a 4 23 9 

Test L R u n A  Dish No. 9& 
Log Number - 17 Dish Tare Wt. ’16. 2z’i 6 9 
Comments Dish+Sanple Ut. 4 6 .  a 5 L? 9 

Sample W t .  u, 0306  9 

Log Number Dish Tare Wt. 4 
Comments Dish+Sample Wt. 9 

Sample Wt. 9 

Lug Number D i s h  Tare Wt. 9 
Comments Dish+Sample Et. 9 

Sample Wt. 9 

Test- Run - Dish No. 

Test - Run - Cl5h NO. 

R e s u l t s :  
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 

I 
u.0360 U.OYy!XF-7 0 . 0 3 U s  



I 
I 
I 
I 
I 
I 
I 
I 
1, 
I 
I‘ 
1, 
I 
I’ 

I 
I” 

1, 

I n t E r p O l l  L a b o T . 3 t O r l e Z  
($1,) 70,L-k i IZO 

€PA M e t h o d  5 D a t a  R e p o r t i n g  Sheet  
P r o b e / C y c l o n e  Wash 

a v y w  
- 

Job L-? I W O  t \UVLOrr Source  

D a t e  S u b m i t t e d  J - I L . I - = l l  C a t 2  o f  T e s t  2 - { J  7 2  
T s a m  Loader  61 c T s s t  Site s 7 L c  x 

ca t2  o f  C n a l y s i s  A - / 7  T e c h n i c i a n  c. ad 4eJ.J- 
No. o f  Huns C o m p l e t e d  5 T e s t  r.10. 

T r a n s p o r t  LeaL’aqe None 0 n l  S o l v e n t  Re+-  -A 

T e s t L R u n L  C i s h  rlo. VL 
F i e l d  B l a n k  D i s h  T & r e  U t .  7 3 - 5 Y 7 l  9 
Log N u m b e r  53-71 -0y C i s h c S a m p l e  W t .  73 . <Y 36 9 
‘Jol. o f  S o l v e n t & m l  S a m p l e  W t .  # - & w y ’ . f  9 

T e s t  &Run( C i s h  No. s-7 
V o l .  o f  S o l v e n t a m 1  D i s h  T a r e  W t .  73*355/ 
Log N u m b e r  -0 7 D i s h + S a m p l e  W t .  33.&?61 9 
C o i n m e n t s  S a m p l e  W t .  u /YIG Ll 

T e s t  R u n 2  D i s h  No. t“1 
‘;ol. of S o l v e n t E m l  D i s h  T a r e  W t .  7’ 1.7 Y 43 1 
Log N u m b e r  --I I D i s h + S a m p l e  W t .  71 - F S 3 A  J 
Cornmen t 5 S a m p l e  W t .  4. 1 3 3 7  9 

+ S o l v e n t  R e s i d u e - u g / m l  

~~ 

T e s t  2- R u n L  D i s h  !lo. €?r 
Log N u m b e r  7 D i s h + S a m p l e  W t .  56.0245 rl 
C o m m e n t s  S a m p l e  W t .  0. / I  5e Y 

9 D i s h  T a r e  W t .  5s,q’-’87 V o l .  of Solvent  90 m l  

- 
Run- D i s h  Plo. T e s t  - 

V o l .  of Solvent- m l  Cish T a r e  W t .  9 
Log N u m b e r  D i  s h + S a m p l e  W t .  9 
C o m m z n t s  S a m p l e  W t .  Y 

T e s t  - Run- D i s h  ria. 
~ J o l .  of  Solvent-  ml D i s h  T a r e  W t .  Y 
Log N u m b e r  D i s h + S a m p l e  W t .  cl 
C o i n r n e n t s  S a m p l e  W t .  .3 



I n t e r p o l l  Labora tor ies  
($12) 756-6020 

€PA Method 5 Data Report ing Sheet 
F i  1 t e r  Gravi  me t r i cs  

1 

I 
I 
I 
I 
I 

I 
I1 
I 
I ' 
I 
I 
1 4  
I 

1 0  

- 
.> 

0.3267 ~9.3473 

Job L? Tu 0 N U C  L o r  5 Source n r h e e r  
Team Leader .cr Test S i t e  Sf-=%& 
Date Submitted 7 ~ )q -9 2 Date of Test 3.-II-'iz 
Test No. 2 No. o f  Runs Completed 3 
Date o f  Analys is  Q -  /7 -ci 2 Technician C. / - l + . f . , c L  ,.2 

0.2550 

Test L R u n O  F i l t e r  No. V0q .2  
F i e l d  Blank F i l t e r  Type q'. 6 F  F 

Comments Fi l ter+Sample W t .  i F 6 S t  9 
Sample W t .  If. UJdl 9 

Log Number 537 f -0s F i l t e r  Tare W t .  + ? C , q O  9 

~ ~ 

Test L R u n L  F i l t e r  No. 40ct I 

Comments F i l t e r  Tare W t .  , 9 6 6 9  4 
F i  1 ter+Sampl e W t  . I .  1169 9 
Sample W t .  / 7 . 1  5-00 9 

Log Number ,or F i l t e r  Type 'i" G F F  

Test R u n  3, F i  1 t e r  No. yo r2 
Log Number --lL F i l t e r  Type 9" G F F  
Comments F i l t e r  Ta re  W t .  . 970 0 9 

Fi l ter+Sample W t .  f.13q2 9 
Sample W t .  0.2 tLLJ  9 

T e s t L R u n L  F i l t e r  No. yo I 
Log Number - 16 F i l t e r  Type ' f ' 6 F F  
Comments F i l t e r  T a r e  W t .  . 4 b 7 0  9 

Fi l ter+Sample Wt.l.fla0 4 
Sample W t .  J# I Y G U  9 

Test- Run- F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t  . 9 

F i  1 ter+Sampl e W t .  9 
Sample W t .  9 

Test- Run - F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments Fi 1 t e r  Tare W t .  9 

F i l ter+Sample W t .  9 
Sample W t .  9 



I n t e r p o l l  L a b o r a t o r i e s  
(612)  796-&320 

EPA Method 5 Data Repor t ing  Sheet 
Impinger Catch/Minnesota Pro toco l  

Job '- ' -P Two n - r b e r i  Sourca ?res< + L+-.\p.Aiht u hSS 
Team Leader 3U & T e s t  S i t e  S-l"L\< - 
Test  No. 7 NO. o f  Huns Completed 3 
Date of Analys is  2 - 1 5 - q z  Technic ian C. He( o c  34 " 

Date Submitted 2 - \ Y - T L  Cate of Test 2 - 1 3 - S Z  

I 0 

I 
I 
I 
I 
I 
I 
I 
I Test- R u n L  D ish  No. 

F i e l d  5lank D ish  Tare W t .  9 
Log Number Dish+Sample W t .  9 
Comments Sample W t .  9 

I 
I 
I 
I 
I 
I 
1 
I 

1 

2 

3 

4 

5 

Test  L R u n L  Dish No. 50 7 
Log Number 5371-SY Dish Tare W t .  Y?-S41? 9 
Comments D i  sh+Sampl e W t  4 7 . 8 ' / y 3  9 

Sample W t .  0. OOLY 9 

T e s t L R u n z  D ish  No. 5 18 
Log Number -57 Dish  Tare W t .  'fg * 10ao 9 

Test- R u n 2  D i s h  No. 52q 
Log Number -6 0 Dish  Tare W t .  L(8 .0.(03 9 
Comments Dish+Sample Wt..IP.O'la7 9 

Sample W t .  U.4dI4 9 

Log Number D ish  Tare W t .  9 
Comments Dish+Sanple W t .  9 

Sample W t .  9 

Test- Run- D ish  No. 
Log Number Dish Tare W t .  9 
Comnen t s Dish+Sample W t .  9 

Sample W t .  9 

Comments Dish+Sample Wt.%. [O 0 9 
9 Sample W t .  u. Y O L U  

Test  - Run- D ish  No. 

Blank So lvent  W t . -  9 

ResultS: . .  

F i e l d  Etlk. R u n  1 Run 2 R u n  3 Run 4 R u n  5 

I 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I' 
I 2 

I 
I= 
1 4  
1 
I' 
I 
,I 

I D 

Test-  Run- D i s h  No. 
vol. o f  S o l v e n t  ml D i s h  T a r e  W t .  9 
Log r!umber Di shcSampl  e W t  . F1 

I n t e r p o l l  L a b u r a t o r l e s  
(617,) ?eLa-k320 

EPA H e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
P r o b e / C y c l o n e  Wash 

c 

J o b  C P  t w o  dw Lnr 5 Sourc i l  prcsj 4- Ch\W A:*< V C C  

Date o f  C n a l V s i s  d -I7-$?- T e c h n i c i a n  c. H c l t c w  
T r a n s p o r t  Leakage E N o n e  0 n l  S o l v e n t  CLLM! 

TPam L a a d a r  bu' H T s s t  S l t e  3 h d q  
D a t e  S u b m i t t e d  d-1Y- t  Z D a t e  of T e s t  2- 13-52 
T e s t  110. 7 No. o f  Huns C o m p l e t e d  3 

T e s t  - R u n L  
F i e l d  Y l a n k  
Log N u m b 2 r  

+Sol v e n t  R e s i  d u e B u g / m l  
'"'01. of Solven t -  m l  

f i s h  h. 
D i s h  T a r e  U t .  9 
D i  s h t S a m p l e  W t  - 9 
S a m p l e  W t .  9 

T e s t  X R u n -  
vol.  o f  S o l v e n t  (90 m l  
Log Number 5371-CL 

D i s h  N o .  6 ,  A 
D i s h  T a r e  W t .  5 1 . Y 7  YL '3 
Dish+Sample  W t  SL'I? 30 9 

'31 
I Comments S a m p l e  W t .  (7, aua lf 

I 1 Test-Run L D i s h  No. 
~ 

'201. of S o l v e n t a m 1  
Log Number - 5s I 
Commen t= S a m p l e  W t .  9 

Vol. of S o l v e n t m m l  D i s h  T a r e  U t .  97.3SSS 9 

Comments S a m p l e  W t .  / I .  d /O.l 9 

Test- Run- D i s h  rio. 
'201. o f  S o l v e n t -  m l  D i s h  T a r e  W t .  9 
Log Numbzr D i s h c S a m p l e  W t .  9 
Comman ts S a m p l e  W t .  9 

T e s t T R u n L  D i s h  no. //2 
Log Number - 5v D i  - ,h+Sample W t  .'47.3?5'? 

. S o l v e n t  Residue-ug/ml=C ( S a m p l e  Wt.-  g)(1O~)l/Pol. of  Sol.- I n  l 
EPA-MS A c e t c n e  R e s i d u e  B l a n k  S p e c .  {7.9 uq/ml  
Results: 
F i e l d  B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

- 



I 

0. d If7 a.c1156 o.dl3.L 

I '  

I l2 
'I s - 

I 4  

I n t e r p o l  1 L a b o r a t o r i e s  
(512) 79$-60320 

EPCI Method 5 Data  Repor t ing  Sheet 
F i  1 t e r  G r  a v i  m e t r  i cs 

Source ? r e s 5  + L\o<J->,, U<h+ 
T e s t  S i t e  .s-cCc. K 

Jab ~3 a ~ i o  UJscbors 
Team Leader n u  H 
Date Submitted A - f Y - S Z  Date of Test 2 / / ? / 5  2 

Test  No. 7 No. of  Runs Completed 3 
Date of Ana lys i s  a - 1- / -q2 Technic ian c. tJel,e.ew 

Test- R u n  0 F i  1 t e r  No. 
F i e l d  Blank F i l t e r  Type 
Loq Mumber F i l t e r  Tare W t .  9 
Comments F i l te r+Sample  W t .  9 

Sample W t .  9 

T e s t l R u n  / F i l t e r  No. . f 9 7 2  
Log Number 1 -  5 3  F i l t e r  Type 'f" 6 ' F  F 
Comments F i l t e r  Tare W t .  .? ' / ' I9  g 

Fi l te r+Sample  Wt..qV69 9 
Sample W t .  n. O O L O  9 

T e s t l R u n a  F i l t e r  No. 3 7 3 3  
Log Number - 56 F i l t e r  Type Y " 6 F F  
Comments F i l t e r  Tare W t .  '?%I 9 

Sample W t .  0 , O U  Z Y  9 
Fi l ter+Sample Wt.s3$1$ 9 

T e s t L R u n L  F i  1 t e r  No. 79 90 
Comments F i l t e r  Tare W t .  . 9 3 $ 8  9 

F i l te r+Sample  W t d J ? $  I 9 
Sample W t .  0. UOZ-3 9 

Log Number -54 F i l t e r  Type 'i" 6 F F  

Test- R u n  - F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l  ter+Sample W t .  9 
Sample W t .  9 

F i  1 t e r  No. Test- R u n  - 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

Fi l ter+Sample W t .  9 
Sample W t .  9 

Rerul  t S  : 
F i e l d  E l k .  R u n  1 R u n  2 Run 5 Run 4 Run 5 



I 
I 
I 
If 
I 
I 
I, 

8.00Y6 

0 

0 . 0 5 2 5 F  18. 0023 

I I  

2 

4 

I n t e r p o l  1 L a b o r a t o r i e s  
(612) 7 a 6 - m ~  

EPFI Method 5 D a t a  R e p o r t i n g  Sheet  
Imp inger  Ca tch /M inneso ta  P r o t o c o l  - 

Job ~ \ w a  (4 .c rbo , r>  Sourca  \Lo,,, 
Team Leader n o t t  T e s t  S i t e  SbCX 
D a t e  S u b m i t t e d  + - i ( ( - 4 2  C a t e  o f  Tes t  2 - /2-*z 

D a t e  o f  A n a l y s i s  3-1’7-fZ T e c h n i c i a n  C. x,rey JQ.0  

T e s t  No. io No. af H u n s  C o m  l e t e d  3 

Test- R u n  D i s h  No. 
F i e l d  B lank  D i s h  Ta re  W t .  9 
Log Number Dish+Sample W t .  9 
Commen t s Sample W t .  9 

T e s t  L R u n  D i s h  Nu. 2)Cl 
Log Number :31 I - 1 -L D i s h  T a r e  W t .  JG.8228 9 
Comment 5 D i  sh+Sample WtS6.82 7 9 9 

Sample U t .  0.0~51 9 

T e s t / O R u n A  - 7 6  D i s h  No. 3 0  
Log Number D i s h  T a r e  W t .  y 7  G r ~ a 7  9 

Sample W t .  U . J O l i 0  9 
9 Comments Dish+Sample wt.Lf7.2657 

L( 9 
T e s t  A R u n L  D i s h  No. 4 3  

Comments D i  sh+Sample W t  .Y 6 5 ?  Y 3 9 
Sample W t .  U . d O Z P  9 

Log  Number D i s h  Ta re  W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Log Number --so D i s h  T a r e  W t .  96.591 

T e s t  - R u n  - D i s h  No. 

T e s t  - R u n  ___ D i s h  No. 

Lug Number D i s h  Ta re  Ut .  9 
Comment 5 Dish+Sample W t .  9 

Sample W t .  9 



I 
'I 

I n t e r p o l 1  L a b o r a t o r i e s  
($12) 786-&D2(3 

€PA Method 5 Data Repor t ing  Sheet 
Probo/Cyclone Wash 

I 
'I 
'I 
'I 
P 
I 

TU, C\w b; r ' Source KO,,$ 

'Transport Leakacje -0 f L > . L W  

gv H Test S i t e  5 - i  ' C  K 
Job C P  
Tsam Laad2r 

Test r b .  /O No. o f  Huns Completed 3 
Date Submit ted a- \q-fr  Date of  Test a-12-G~ 

Data of  Cna lys is  3 - 1 7 - 9 2  Technic ian c. h a  I , ,  I 'C 4. 

m l  Solvent  

Test- R u n L  G i s h  110. 

F i e l d  B l a n k  Dish Tare W t .  9 
Log Number DishtSample W t .  9 
'dol. of Solvent- m l  Sample W t .  9 
*Solvent  Residue3&ug/ml 

'3 
T e s t L R u n -  Dish No. 7b 
V O ~ .  of  S o l v e n t l L r n l  Dish Tare W t .  8.%sY 6 I 
Log Number . - 70 D i  sh+Sample W t  .ss.s75&' 9 
Coinmen t s  Sample W t .  n.0 L c l /  9 

L ' O ~  - of S o l v e n t l g O m l  Dish Tare W t .  79. Of I 7  9 
Log Number -7-  Dish+Sample Wt.)c. ocl78 9 
Comments Sample W t .  U , 3 3 6 /  9 

Test  &Run& Cish No. 8 9  

T e s t ( O R u n 3  Dish rio. 2 a 
Vol. of SolventJJQ-ml D ish  Tare W t .  655 
Log IJumber --3r Dish+Sample W t .  
Comments Sample  W t .  

Test __ Run - Dish No. 
Val. of Solvent- m l  D ish Tare W t .  9 
Log Numbzr Dish+Sample W t .  9 
Commen t s  Sample W t .  Y 

Test  Run- D ish  No. 

Log Number Dish+Sample W t .  
vol .  of Solvent- m l  D ish  Tare W t .  Y 

Cs;;ments Sample W t .  B 

+Solvent  Residue-ug/ml=C (Sample W t .  - a )  ( 1 0 ~ ) l / L ' o l .  o f  Sol.- In 1 
EVA-MS Acetcne Residue Blank Spec. ( ' 7 . 8  u y / m l  
R e s u l t s :  

- I 



I n t e r p o l  1 L a b o r a t o r i e s  
(512) 795-6Q20 

EPA Method 5 D a t a  Repor t ing  Sheet 
F i  1 t e r  Grav i  metr i cs 

0.0 v 3 g  0 . O " r s - I  o ' .Of -J fO 

c 

Job Lut' L n &.x Lor s Source c r. KJ 
Team Leader D W l i  T e s t  S i t e  S+QLk 

Test  No. / O  No. of Runs Completed 3 
Date Submitted I1 - -  14 4 2  Date of  Test 2 - 1 2 - c i 2  

Date o f  f i na l ys i s  l X - 1 7 - S z  Technic ian C, K O ( ~ ~ J C  " 

Test  - Run 0 F i  1 t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Log Number F i l t e r  T a r e  W t .  9 
Commen t s Fi l te r+Sample  W t .  9 

Sample W t .  9 

T e s t L R u n L  F i l t e r  No. 3 9 4  0 
Log Number r33 / - 7  F i l t e r  Type y"  6 FF 
Comments F i l t e r  Tare W t .  -9 .1  6 0  9 

F i l te r+Sample  W t .  * Y , T 6  6 9 
Sample W t .  /I, ~ f U 6  9 

Test  ( O R u n A  F i l t e r  No. 3 99 f 
Log Number 53 -I J - 7 F i l t e r  Type C F F  
Comments F i l t e r  Tare W t .  . q$7 7 9 

Sample W t .  0. 0 lo I 9 
Fi l ter+Sample Wt.*'?69R g 

~ 

Test  L R u n L  F i l t e r  No. 3777  
Log Number - 7 9  F i l t e r  Type q" 6 i F  
Comnen t s  F i l t e r  T a r e  W t .  .'i507 9 

F i l te r+Sample  W t .  .96@8 9 
Sample W t .  ( ) . U j f J l  9 

~ 

Test  __ Run ~ F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l ter+Sample W t .  9 
Sample W t .  9 

Test- R u n  ___ F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  s 

F i l te r+Sample  W t .  F 
Sample W t .  c 

R e s u l t s :  
F i e l d  Elk .  Run 1 R u n  2 Run 3 R u n  4 Run 5 



I n t e r p o l  1 L a b o r a t o r  le5 
(617) 786-502P) 

EPCI Method 5 D a t a  R e p o r t i n g  Shee t  
Impinger Catch/Minnesota P r o t o c o l  

z 
Job L? ILS) &“-br)r~ S o u r c a  br.+,ec 
Team L e a d e r  cr T e s t  S i t e  \I S k L K  
D a t e  S u b m i t t e d  a-IY - 7 L  D a t e  o f  T e s t  ? - f I -  9 2 
T e s t  No. 3 No. o f  Huns Comp le ted  3 
D a t e  of f l n a l y s i s  a - I Y - 9 2  T e c h n i c i a n  c. u2 f C E  5 or 

J 

T e s t  - R u n B  D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 

C o m m e n  t s S a m p l e  W t .  9 
Log Number D ish+Samp le  W t .  9 

Tes t -  5 R u n 1  D i s h  No. 58 
Log Number 53-71 - 2-7 D i s h  T a r e  W t .  50-2234 9 
Comments D i  sh +Samp 1 e W t  -5’0- a 6 6 0 9 

Sample U t .  3 . D  v L 6  9 

T e s t  L R u n L  D i s h  No. a03 
Log Number - 7-S D i s h  T a r e  W t .  ’fL .86 ’ l -L  9 
Comments D i  sh+Sample W t . 9  6.92 77 9 

S a m p l e  Ut .  A . 0 5 3 5  9 

T e s t  A R u n x  D i s h  No. . l o x  
Log Number - 3 2  D i s h  T a r e  W t .  W . 5 7 8 S  9 
Comments D ish+Samp le  bIt.q7 630’i  9 

Sample W t .  O.dS/ 4 9 

Log Number D i s h  T a r e  W t .  9 
C o m m e n t s  D ish+Samp le  W t .  9 

Samp le  W t .  9 

Tes t -  R u n  - D l 5 h  No. 
Log Number D i s h  T a r e  W t .  9 
C o m m e n  t s  D i  sh+Sampl e W t .  9 

S a m p l e  W t .  9 

T e s t  - R u n  - D i s h  No. 

Results: 
F i e l d  B l k .  Run 1 Run 2 Run  S R u n  4 R u n  5 



i 

1" 

I'" 

I n t E r p o l l  Laboratories 
(512) ?g5-&,,3z3 

EPCI M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
P r o b e / C y c l o n e  Wash 

G i s h  110. T e s t  - Run 0 
F i e l d  B l a n k  D i s h  T a r e  L J t .  9 
Log Number D i s h c S a r n p l e  U t .  9 
'Vol .  o f  S o l v e n t -  m l  S a m p l e  W t .  9 
+ S o l v e n t  R e s i d u e  3 . ! ~ 3 u g / m l  

T e s t  L R u n  D i s h  No. 72.4 
V O ~ .  o f  Solvent*ml D i s h  T a r e  W t .  Po . d 6 u  '3 
Log  umber 53 7 I - 19 D i s h + S a m p l e  W t .  - hU. Og7t 9 
C o m m e n t s  S a m p l e  W t .  0. ozs/ '3 

~~ 

T e s t  R u n 2  D i s h  No. 3 d L  
~001 .  of ~ o l v e n t x m l  D i s h  T a r e  W t .  53-Sq65 9 
Log Number - 2 6  D i s h c S a n p l e  W t .  5 3 . 6 ~ 3 4  9 
C o m m e n t s  S a m p l e  W t .  0. d Y 6.5 9 

T e s t  A R u n L  D i s h  r,io. 3 w 
v o l .  of S o l v e n t x m l  D i s h  T a r e  U t .  ho ,5s - i3  9 
Log r!umber -4  5 D i s h c S a m p l e  U t .  @ d ,  g 3 3 6  n 
C o m m s n t s  S a m p l e  W t .  0.0743 q 

T e s t  - Run- D i s h  No. 
'201. o f  S o l v e n t -  m l  C i s h  T a r e  U t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  Y 

T e s t  Run- C i s h  rio. 
' ~ o l .  of  S o l v e n t -  m l  D i s h  T a r e  W t .  cl 
Log r!umber D i s h + S a m p l e  W t .  9 
Conmen  t s S a m p l e  W t .  9 



i 

0.6333 0. /56/ 0. / 3  w /  

I n t e r p a l l  Labara tor ies  
(512) 796-61320 

€PA Method 5 Data Report ing Sheet 
F i l t e r  Grav imetr ics  

- 
Job L ? \ L I I >  I L  b, r c Source r,. P r- 
Team Leader C.T Test S i t e  s k L k  
Date Submitted 3 - Iq-qz Date of Test 1- I\ - 9  z 

Date of Ana lys ls  2-11-72 Technician cs L / , e w  

F 
Test No. 3 No. Qf Runs Completed 

Test - R u n  0 F i l t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Lag Number 9 F i l t e r  Tare W t .  
Comment s Fi l ter+Sample W t .  9 

Sample W t .  9 

T e s t x R u n l -  \ F i l t e r  No. s 6 o L  
Lag Number q 7 7 J - W  F i  1 t e r  Type 2.5- C R c 
Cammen t 5 F i l t e r  Tare W t .  ,2636 9 

~i 1 ter+Sampl e Ut. ,  2769 9 
Sample W t .  d. 4433 9 

Test A R u n  2 F i  l t e r  No. Y J k f  
Lag Number 5 3 7 !  - 2 7  F i l t e r  Type 9 ' G c P  
Comments F i l t e r  Tare W t .  ' 9 7 f 4  9 

Fi l ter+Sample W t .  I ,  J 3 0  0 9 
Sample W t .  U . / J & /  9 

F i l t e r  No. 4 3 Y Y  
Y'. QF-f 

Test X R u n  3 
Lag Number - 3 /  F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  -'?i?*6 

F i  1 ter+Sampl e W t  . ,Jipz7 
Sample W t .  U 9 

F i  1 t e r  No. 
F i  1 t e r  Type 

Test- Run - 
Lag Number 
Comments Fi 1 t e r  Tare W t .  4 

F i l ter+Sample W t .  4 
Sample W t .  4 

~ 

R u n  F i l t e r  No. Test - 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare W t  . c 

F i l ter+Sample W t .  G 
Sample W t .  G I 

i?e s u I t s : 
F i e l d  E l k .  R u n  1 R u n  2 Run 3 Run 4 Run 5 

~ 1, 
~ 



I n t e r p o l  1 Labora tor iez  
(612) iSb-bQ20 

EPA Meth0d.S Data Report ing Sheet 
F i l t e r  Grav imet r ic5  

0 . 0 3 q 7  

Job L? rwo * y ~ o c ~  Source br, e- 
Team Leader 6 7  Test S i t e  
Date Submitted 2 - /  y- 9% Date of Test 2-*/l-?& 
Test No. 3 No. o f  Runs Completed 3 

1 Technician c . ,pc / q e w -  Date o f  Analys is  a - 1 7  '5 " 

Test- R u n  0 F i  1 t e r  No. 
F i e l d  Blank F i l t e r  Type 
Log Number F i  1 t e r  Tare W t .  9 
Comments Fi l ter+Sample W t .  9 

Sample W t .  9 

Test A R u n c  F i  1 t e r  No. 9 6  2 6  
Log Number 5 3 7  I - L/ F i l t e r  Type r - 9  ExC 
Comment s F i  1 t e r  Tare W t  - .zs3 7 9 

F i  1 ter+Sampl e W t .  . =&$ sy 9 
Sample W t .  0 - 0 3 v 7  9 

~ 

Test- Run - Fi 1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Tare W t  . 9 

F i  1 ter+Sample W t  - 9 
Sample W t .  9 

Test- Run- F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments Fi 1 t e r  Tare W t .  9 

F i  1 ter+Sampl e W t  - a 
Sample W t .  9 

F i l t e r  No. 
F i  1 t e r  Type 

Test- R u n  - 
Log Number 
Comments F i l t e r  Tare W t .  9 

F i l ter+Sample W t .  9 
Sample W t .  9 

Test- R u n  - F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments Fi 1 t e r  Tare W t .  9 

F i l ter+Sample W t .  9 
Sample W t .  9 

Results: 
F i e l d  Blk. R u n  1 Run 2 Run 3 R u n  4 R u n  5 



Interpol1 Laboratories 
( 6 1 2 )  796-6c)320 

EPFI Method 5 Data Reporting Sheet 
Fi 1 ter Gravimetri c9 

- 
Job L P  I w3 I+u<LOd..r Source e" 
Team Leader C T  Test Site c4-c.o.z 
Date Submitted -2-/y-? L Date of Test 2 - 1 )  -3% 

Date of Analysis d-11'LiL Techni c i an c- H e l $ N ( h .  
Test No. 3 No. of Huns Completed 

Test- R u n L  Fi 1 ter No. 
Field Blank Fi 1 ter Type 
Log Number Filter Tare Wt. 9 
Commen t 5 Filter+Sample Wt. 9 

Sample Wt. 9 

T e s t x R u n  / -3 Fi 1 ter No. 553.6 
Log Number I - t L  Fi 1 ter Type 2 -5 J.-&Zc. 
Comment 5 Fi 1 ter Tare Wt . Z t Q B  9 

Sample Wt. /). DPU L 9 
9 Filter+Sample Wt. .22Sa 

Test- Run- Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Fi lter+Sampl e Wt. 9 
Sample Wt. 9 

Test- Run- Fi 1 ter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test - Filter No. 
Log Number 
Comments 

Filter Type 
Run- , 

Fi 1 ter Tare Wt . 9 
Filter+Sample Wt. 9 
Sample Wt. 9 

Test- Run- Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comment 5 Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Ji R e s u l t s :  
Field Elk. Run 1 Run 2. Run 3 Run 4 Run 5 



I nt erpol 1 Labor at o r  i es 
(512) 796-6020 

EPA Method S Data Reporting Sheet 
F i  1 t er G r  avi metr i c 5  

I d . l J l /  I d . 2 5 6 8  

- 
Job c p  two Mc, I- b o r s  Source PL,? r 

Date of analysis 2-17-7 7- Techni ci an C L  Qcl ,cs0-  - 

Team Leader f. T Test Site s t d /  
Date Submitted 2 - / y - g z  Date of Test 2 -  1f -92  
Test No. 3 No. of  Runs Completed 

0 . 2 6  w 

Test - Run Fi 1 ter No. 
Field Blank Fi 1 ter Type 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

T e s t  L R u n  I - 4 Filter No. Y O Y 3  
Log Number 537 J -  r3 Filter Type 9" 6T-F 
Comments Filter Tare Wt. . f S @ S  9 

Filter+Sample Wt/cO7/8 9 
Sample Wt. 010 825 9 

Test- Run ___ Filter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt.. 9 
Sample Wt. 9 

Test- Run- Fi 1 ter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

FiltercSample Wt. 9 
Sample Wt. 9 

Test- Run- Fi 1 ter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test ___ Run - Fi 1 ter No. 
Log Number 
Comments 

Fi 1 ter Type 
Fi 1 ter Tare Wt. 9 
Filter+Sample Wt. 9 
Sample Wt. 9 

Rerul ts: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



I n t e r p o l 1  L a b o r a t o r i e s  
(512) 7a6-~320  . .  

0 . 0 0  L6 

€PA Method 5 Data Repor t i ng  Sheet 
Impinger Catch/Minnesota P r o t o c o l  

J o b  L? TCUO Hcu h o c \  S o ~ i r c e  pr . s s  ‘c ~ - \ m  L- 
T e a m  Leader C T  T e s t  S i t e  u t - t  
D a t e  Submitted 3- lxl -$z Cate of Test a - 1 2 - q Z  
Test  PJo. 5 4  No. of Huns Completed 3 
Date of a n a l y s i s  d - I Y - $ Z  Techn ic ian  c I-\L\?ES,IN 

I c r  n-, C D  
0. 0 0  L Y  F 2%.00/ 6 

Test - R u n  0 D i s h  No. 
F i e l d  Blank D i s h  T a r e  W t .  9 
Log Number D i  shcSamp1 e W t .  9 
Comments Sample W t .  4 

Test&Run( 4 D ish  No. 27 
Log Number 5 3 7  I -  3 6  D i s h  T a r e  W t .  5 ’ 2 . Y Y Y 6  9 
Cammen t s  DishcSample wts2.q ‘t 7 7  9 

Sample W t .  8. d U 3 l  9 
- - ,  

Tes t  L R u n -  L A -  D i s h  No. .< I 
Log Number - 3 7  D i s h  T a r e  W t .  ‘IS.Yo’I(0 9 
Comments DI shcsample Wt.’lS-&o 75 9 

Sample W t .  U . # O t - f  9 

T e c t 2 R u n A . A  D i s h  No. 3 d  
Log Number -9 1- D i s h  Tare W t .  3.56 ‘/ I 9 
Comments Dish+Sample W t .  .I?.SL62 9 

Sample W t .  - 1 7 .  d d Z f  9 

Log Number D i s h  Tare W t .  9 
Comments DishcSample W t .  9 

Sample W t .  9 

Log Number D i s h  Tare W t .  9 
Comments Dish+Sample U t .  9 

Sample W t .  9 

Tes t  ___ Run - D i s h  No. 

Test- Run - Dzsh No. 

Blank Solvent  W t .  f l .dffd$ 



1: 
J 
1 
I: 

I n t e r p o l  1 Labora  to r  1 E X  

(612) 785-iCl20 

EPFI M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
P r o b a / C y c l a n e  Wash 

J o b  L p  T W O  e 4 w L b v s  Source  ,Drew 6 k h loclde* 
T e a m  Leader k-r T e s t  S i t e  de** 
D a t e  S u b m i t t e d  J - / L I  -4z D a t e  of T e s t  2 - l z + L  
T e s t  r.10. 5 A  No. o f  Huns C o m p l e t e d  3 
D a t e  o f  A n a 1 : J s i s  2 -1 7-q 2 T e c h n i c i a n  c.. HeLf"o- 
T r a n s p o r t  L e a k a c j e  @ None 0 ml S o l v e n t  A i t Z G  

Test -  R u n L  D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log N u m b e r  D i s h t S a m p l e  W t .  9 
'Jol. of S o l v e n t  m l  S a m p l e  W t .  9 
*Sol v e n t  R e s i d u r & u g / m l  

D i s h  T a r e  W t .  
Test- 5 R u n l A  D i s h  No. 
V o l .  o f  S o l v e n t x m l  
Log N u m b e r  5-31 J - 3 Y 9 
C o i n m e n t z  S a m p l e  W t .  U . O d / O  13 

Test- ' R u n 2 - h  D i s h  No. 3 
L'ol. of S o l v e n t k m l  D i s h  T a r e  U t .  5 L l l L o  (1 

37 D i s h + S a n p l e  W t .  5 2  . J 2 2 C  9 
C o m m e n t  5 S a m p l e  W t .  u. Odd r 9 

V O ~ .  of S o l v e n t x m l  D i s h  T a r e  W t .  Sd-6636 9 
Log N u m b e r  - Y O  D i s h t S a m p l e  U t .  5 0 . 6 B Y Y  rl 
Comman t s S a m p l e  W t .  0.630 f 9 

- Log N u m b e r  

T e s t  < R u n L k  D i s h  Plo. K- 

T e s t -  Run- D i s h  No. 
'"'01. o f  Solvent-  ml D i s h  T a r e  W t .  9 
Log N u m b e r  D i s h t S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  Y 

T e s t  - R u n  - D i s h  No. 
'201. of Solvent-  m l  D i s h  T a r e  W t .  Y 
Log N u m b e r  D i s h + S a m p l e  W t .  ci 
C o i x n e n t s  S a m p l e  W t .  .7 



1 
1 

U.dU 8 7 d . d I d 6  4. UOdS 

I n t e r p o l  1 L a b o r a t o r i e s  
(512) 795-6l32C3 

EPh Method 5 Da ta  R e p o r t i n g  Sheet 
F i  1 t e r  G r a v i m e t r i c 5  

u. O l t L  I u.0137 

luC H u b c r s  Source ?re ,  4- L h l f n d  
€ T  T e s t  S i t e  U U b A S  

Job k ?  
Team Leader 
Date Submit ted 2 - 1 y - q  2 Date of Test  2 - 1 2 - c Z  

Date of A n a l y s i s  - -  Techn ic ian  c .  HcJcc =,ne 
5 4  No. of Runs Completed 3 1 Test  No. 

1 

~ . a ~ z 8  

I 

I, 4 
I 
1. 

T e s t  __ Run c) F i l t e r  No. 
F i e l d  Blank F i l t e r  Type 
Log Number 9 F i  1 t e r  Tare W t  - 
Comments F i l t e r + S a m p l e  W t .  9 

Sample W t .  9 

T e s t L R u n I  F i l t e r  No. sa 0 
Log Number 537 1-38 F i  1 t e r  Type 2. 'r '' E R C  
Comment s F i l t e r  Tare W t .  .2295 9 

F i  1 ter+Sampl e w t  . ,a  3 9 2  9 
Sample W t .  V, O U B  ) 9 

F i  1 t e r  No. 5 6 2 1  
2.5" CRC 

T e s t A R u n a  A 
Log Number I F i l t e r  Type 
Comments F i l t e r  Tare W t .  .25JD 9 

F i l t e r + S a m p l e  W t . 2 6 3 6  g 

9 Sample W t .  u. B 106 

T e s t - R u n 3  A F i l t e r  No. 5s 7 5  
Log Number - Y l  F i l t e r  Type 9.y'" E R C  
Comments F i l t e r  Tare W t .  6.3380 9 

Fi 1 ter+Sampl e W t  .e 3 3 5  5 9 
Sample W t .  U , N O  5 9 

T e s t  - Run F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Tare W t .  9 

F i  1 ter+Sampl e W t .  9 
Sample W t .  9 

T e s t  - Run - Fi 1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l t e r + S a m p l e  W t .  9 
Sample W t .  9 

Results: 
F i e l d  E lk .  R u n  1 Run 2 R u n  3 R u n  4 Run 5 

r F-24 



-- 

I n t e r p o l 1  L a b o r a t o r i e s  
(612) 786-59213 

EPA Method 5 Data  R e p o r t i n g  Sheet  
Imp inger  Ca tch /M inneso ta  P r o t o c o l  

Job L p  TU0 I4kr b, r s  S o u r c a  i'rcsr r ~ & \ C - A W  

Team Leader E T  T e s t  S i t e  u C k +  
Date  S u b m i t t e d  a - i y - q z  C a t e  of Tes t  2-12-9z 
T e s t  No. 5 8  No. o f  Huns Completed 3 
D a t e  o f  f i n a l y s i s  2 -1s - ? 2  T e c h n i c i a n  Cr e\ taS0-L 

~ 

Test- R u n  0 D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log Number Dish+Sample W t .  9 
Comments Sample W t .  9 

T e s t L R u n -  8 D i s h  No. S 7 A  
Log Number 5371 -9s D i s h  T a r e  W t .  q7.9f7-5 9 
C o m m e n t s  Dish+Sample Wt.L(>.9'167 9 

Sample W t .  0, &Joy 9 

T e s t z R u n Z  B D i s h  No. so a 
Log Number -Q 8 D i s h  T a r e  W t .  Y 6 . 5 0 0 2  g 
Comments Dish+Sample Wt.qd.SO 15 9 

Sample W t .  0, ,9013 9 

T e s t L R u n L  8 D i s h  No. SQ 'I 
Log Number -51 D i s h  Tare W t .  SO.OZls 9 
Comments Dish+Sample Wt.so. 032'7 9 

Sample W t .  fy. d O / L  9 

T e s t  __ R u n  - D i s h  No. 
Log Number 
C o m m e n t s  

D i s h  T a r e  W t .  9 
Dish+Sample W t .  9 
Sample W t .  9 

Log Number D i s h  T a r e  W t .  9 
Commen t s Dish+Sample Ut .  9 

Sample W t .  9 

Test- R u n  - D i s h  No. 

61 ank Sol v e n t  W t  . e- 

R e s u l t s :  
F i e l d  B l k .  R u n  1 Run  2 R u n  3 R u n  4 Run 5 

I 
I C P  n ? t o  

0 . 0 0 0  g F 2'5. ~ d 7  



I n t e r p o l  1 L a b o r a t o r i e s  
( 5 1 2 )  796 -5mZO 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
F i l t e r  G r a v i m e t r i c 5  

O 

1 

2 

3 

4 

c 
-1 

L ?  T k C  V L r b o r c  Source Prc+> + \c..J 
Team Leader  €I- T e s t  S i t e  u CI 

D a t e  S u b m i t t e d  2-14 -9 2 D a t e  o f  T e s t 2  :Z 
T e s t  NO. 
D a t e  of A n a l y s i s  a-\?-SZ T e c h n i c i a n  c. N SJ 

$ D  No. of R u n s  Comp ed 3 
J 

Test- R u n  0 Fi l t e r  No. 
F i e l d  B lank  F i  1 t e r  Type 
Log Number F i  1 t e r  T a r e  W t  . 9 
Comments F i  1 ter+Sampl  e W t .  9 

S a m p l e  W t .  9 

F i l t e r  Type ! 2 % y  c g c  
9 

F i l t e r c S a m p l e  9 
Sample W t .  0. a d 9  9 

F i l t e r  No. ss 7 7 

F i l t e r  T a r e  W t .  6 2271  
W t . , l 2 8 O  

%,;-.IY 
T e s t  L R u n  
Log  Number 
Comments 

T e G t L R u n d  6 F i l t e r  No. SC08 

Comments F i l t e r  T a r e  W t .  .a661 9 
F i l t e r + S a r n p l e  Wt.,76 6'7. 9 
Sample W t .  I). 033 s 9 

Log Number - Y 3  F i  1 t e r  Type 2.3" ERC 

T e s t L R u n L  B F i  1 t e r  No. 5,778 
Log Number L 50 F i l t e r  Type 2 . 5 " C R c  
Comments F i l t e r  T a r e  W t .  .3323 9 

Sample W t .  @, @ d 3 5  9 
F i l t e r + S a m p l e  Wt.,2778 9 

Test- R u n  F i  l t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  T a r e  W t .  9 

F i l t e r + S a m p l e  W t .  5 
Sample W t .  c 

Test- R u n  F i l t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  T a r e  W t .  F 

F i  1 ter+Sampl  e W t  . G 
Sample W t .  G 

R e s u l t s :  
F i e l d  E l k .  R u n  1 R u n  2 Run 3 R u n  4 R u n  5 

F i e l d  B l k .  R u n  1 Run 2 Run '5 R u n  4 R u n  5 

~ . O O l l  U . f f 0 l  r 0. d0 16 
LSC-02PR 

F-27 



1 
I 
1 
I 
1 
I 
1 
3 

d . o o 3 6  0,0036 F-2 0. L'L'y3 

B 

I n t e r p o l  1 L a b o r a t o r i e s  
(612)  78b-b'JZQ 

EPA Method 5 Data Repor t i ng  Sheet 
Impinger Catch/Hinnesota P ro toco l  

ihQ N U , b , C I  Sourca ICh*,, 
Test  S i t e  LtGLk  

Job c 3  

Date o f  Gna lys is  2 - I $ - F 2  Technic ian c. M d c e s o  Y 

Team Leader C T  
Date Submitted a-Iq-5 2 Cate o f  Test J.l-3.52 
Test  NO. 1% No. of Runs Completed 3 

d 

Test- R u n  0 Dish  No. 
F i e l d  Blank D i s h  Tare W t .  9 
Log Number DishcSample W t .  9 
Commen t s Sample W t .  9 

T e r t f f u n -  D ish  No. .< 7 
Comments D i  sh+Sampl e W t  -50- 02 c( 7 q 
Log Number 577,  - 6 Y  D ish  Tare W t .  70 I O r 0 3  9 

Sample W t .  # . d a y /  9 

Test  I \ R u n &  D ish  No. YO7 
Log Number - 5-8 Dish  Tare W t .  q 7  .qq,36 9 

Sample W t .  u.w y f 9 

T e s t L ( R u n 3  D ish  No. so 5 
Log Number --ci 7- Dish  Tare W t .  qfli'+%7\ 9 
Comments Dish+Sample W t L ( S . Y S 6 9  9 

Sample W t .  U . d u w g  9 

Comments Dish+Sample Wt.9 7.?7?7 g 

Test  R u n -  D ish  No. 
Log Number D ish  Tare W t .  9 
Comments Dish+Sanple U t .  9 

Sample U t .  9 

Test  - Run __ Dish  No. 
Lug Number D ish  Tare W t .  9 
Comment 5 D i  sh+Sampl e W t .  9 

Sample W t .  9 

Results: 
F i e l d  Blk.  Run 1 R u n  2 Run 3 R u n  4 Run 5 I 



1 
I 
1 
I 
1 
I 
1 
1 
1, 
1 
I‘ 
I2 
c 
I =  
1 4  

3 
I 5  
I 
I 

I n t e r p o l l  L a b o r s t o r i e s  
(612)  7e5?-&520 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
P robe /Cyc lone  Wash 

J o b  C ’ p  T,o 4 - r  b,; i Source  K C L ,  cs 

> a t e  O f  & n d l y S l s  a-,?-qz T e c h n i c i a n  c. f& Y .J 

Team Laader C T  T e s t  S i t e  s d c r k  
D a t e  Submi t ted  3.-1q-t-L Date  of  Tes t  3 - 1 3 - 4 2  
T e s t  1.10. 1% No. o f  Huns Completed 3 

- r a n s p o r t  ~eakac;e@-n n l  S o l v e n t  AEL+. a 

T e s t  __ Hun 0 
F i e l d  Y1ank 
Log Numbsr 
L’ol. of Solvent-  m l  
* S o l v e n t  Residue- u g / m l  

D i s h  1.10. 
D i s h  Ta re  W t .  9 
D ish tSample  W t .  9 
Sample W t .  9 

T e s t  L R u n  
V a l .  of S o l v e n t a m 1  
Log Number 5371 - k 2- 

D i s h  No. / v  
D i s h  Ta re  W t .  YP.735 6 13 
D ish tSample  Wt.YF.73 79 - 9 

Comments Sample U t .  0. d o /  &- 13 

T e s t L R u n L  D i s h  No. lo s- 
‘201. o f  Solvent-; D i s h  Ta re  W t .  Y 7 . X d . 3 9  q 

DishcSample W t .  47 . 5 6  6 0  9 Log  Number - 
C o m m e n  t z Sample W t .  fl, Ud L/ 9 

T e s t I ( R u n L  D i s h  rlo. yn? 
V O ~ .  of S o l v e n t L m l  D i s h  Ta re  W t .  Y L. 19 01 9 
Log Number -90 0: sh+Sample W t .  ’I 6.19 I’? cl 
Comments Sample W t .  0, Y O /  z 9 

Test- Run- D i s h  No. 
V a l .  o f  Solvent-  m l  D i s h  Ta re  W t .  9 
Log N u m b s r  DishcSample W t .  4 
Comments Sample W t .  9 

T e s t  - Run- D i s h  rio. 
L’ol. of  Solvent-  m l  D i s h  Ta re  W t .  Y 
Log Number D i  sh+Sample W t .  9 
Comments Sample W t .  9 

Em-MS 2cetcne Residue B l a n k  Spec. 
Results: 
F i e l d  B l k .  Hun 1 R u n  2 R u n  5 R u n  4 R u n  5 

- ( 7 . 3  uy /m l  
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7 .> 

4 

5 

0.0112. 

Interpoll Laboratories 
(512) 735-61320 

U. d l Z q  O . d l 3  8 

€PA Method 5 Data Reporting Sheet 
Filter Gravimetric5 

Job C P Tho I - l o r L c r s  Source k C h C S  

Team Leader C T  Test Site 3 +=& 

Date of  hali.sis 3-17 -$ z Technician C ,  h l c l t c s o  P 

Date Submitted 2- lY4z Date o f  Test 2 - l 3 - < ? .  
Test No. I t  No. of Huns Com,pleted 3 

Test- Run 0 F i 1 t er No. 
Field Blank Fi 1 ter Type 
Log Number Fi 1 ter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test kRun( Filter No. .5-G lo 
Log Number 537 I - e3 Filter Type 1 . Y "  Ct2C 
Comment s Fi 1 ter Tare Wt. 2 6 1 7  9 

Filter+Sample Ut. .2(.72 9 
Sample Wt. u, dd6d 9 

Tert\(Runa Filter No. $6 18 
Log Number -E-? Filter Type 2.5" t k  
Commen t s Filter Tare Wt. 550 9 

FiltertSample Wt 
Sample Wt. 6,o 73 

T e s t L R u n  3 F i  1 ter No. 5SC6 
Lc3 Number - q f  Filter Type 3.5" C RC 
C c $limen t s Filter Tare W t .  , 2 6 1 8  0 

FilteriSanple Wt. .21@2 0 
Sample Wt. 0. dQ ti Y 9 

Test Run - Filter No. 
Log Number Filter Type 
Comment 5 Filter Tare Wt. 9 

Fi 1 ter+Sampl e Wt. 9 
Sample Wt. 9 

Test- Run - Filter No. 
Log Number Fi 1 ter Type 
Comments Fi 1 ter Tare Wt. 9 

Fi 1 ter+Sampl e Ut. 9 
Sample Wt. 9 

R e s u I  ts: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 
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INTERPOLL L.ABORATORIES. I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

L o u i s i a n a  P a c i f i c / T w o  Harbors 
L a b o r a t o r y  Log No. 5371 

R e s u l t s  of Formaldehyde A n a l y s i s  

T e s t :  1 

Source: D r y e r  S tack  

Sample ‘Type: I m p i n g e r  Catch 

Formaldehyde’ 

SamDle Loq No. Sample D e s c r i p t i o n  T o t a l  ut( 

5371-97 Run 0 .  F i e l d  B l a n k  

5371-01 Run 1 

5371-02 Run 2 

5371-03 Run 3 

9.7 

5 900 
27000 

28000 

‘€PA Method 0011 . .  

F-34 



INTERPOLL LABORATORIES. I N C  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

L o u i s i a n a  P a c i f i c / T w o  Harbors  
L a b o r a t o r y  Log No. 5371 

R e s u l t s  o f  Formaldehyde A n a l y s i s  

T e s t :  0 

Source: Press & Un load ing  V e n t s  S t a c k  

Sample Type: I m p i n g e r  Ca tch  

Formaldehyde’ 

SamDle Los No. Sample D e s c r i o t i o n  T o t a l  uq 

5371-61 Run 1 

5371-62 Run 2 

5371-63 Run 3 

6700 

6400 

6400 

‘EPA Method 0011 

F-35 
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INTERPOLL LABORATORIES, I N C .  
(612)786-6020 

Louis iana  Pac i f ic /Two Harbors 
Laboratory  Log No. 5371 

Resul ts  o f  Formaldehyde Ana lys is  

T e s t :  9 

Source: Konus Stack 

Sampl e Type : Impi nger  Catch 

Formal dehydel 

Sample Loq No. Sample D e s c r i p t i o n  T o t a l  uq 

5371-64 Run 1 

5371-65 Run 2 

5371-66 Run 3 

07 

110 

150 

'EPA Method 0011 

F-36 



I n t e r p o l l  L a b o r a t o r i e s  
(612)  796-6920 

C h a i n  o f  C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

, 
J o b  , ~ , t ?  /z:t / f b r 6 0 , . ~  S o u r c e  
Team L e a d e r  
D a t e  Subml  t t e d  d / Y / 4 >  Date  of T e s t  
T e s t  N o .  

I, 

No. of T y p e  o f  Sample 
S a m p l e s  

0°C e t  o n  e 
gD.1. Water 

04'' G.F. 
g5.S. T h i m b l e  
02.5" G. F . 
047 n m  G .  F .  

/)j 
I m p i n g e r  C a t c h :  

B D .  I .  Water 

n4M5 M e t a l s  1 g 0 N N a O H  
t h e r  Td?# 

0"" HZO, 
u"ri5 Hg O n l y  

I n t e g r a t e d  
G a s  s a m p l e  

N i t r o g e n  (NO,) 1 1 .; F u e l  S a m p l e  
A g g r e g a t e  

P s r t i c l e  S i r e  

A u d i t  S a m p l e s  
OSul f ur D i  ox i d e  
O O x i d e s  o f  Nit. 
O O t h e r  

Sour  c e I n  f o r  ma t i o n  

I 1 
C o m m e n t s  I A n a l  y s i  s R e q u i r e d  

I  AS p e r  €PA M-5 
n A s  p e r  €PA M-17  
C]Other  

0KN P r o t o c o l  

oEFA M - 6  o r  9 g9 Gases 
o r m a l d e h y d e  

[jWI P T G t O C O l  

0"s p e r  EPA M-Z 
CAS p e r  EPA .N-lEI 
G O t h e r  

p t t a c h e d  f u e l  Form 
#S-015XHHH II 

~~~ 

3X-Ra.i  S e d  i g r a p h  
DHahco M e t h o d  
n o t h e r  

0"s per  EPA M-6 
g k ~  p e r  €PA M-?A 
n o t h e r  

II 

1 )  T y p e  of Source: 0 , 6 o i l e r  c] A s p h a l t  P l a n t  0 I n c i n e r a t o r x D r y e r  

2 )  Fue l :  0 Coal Oil 0 REF c] O t h e r  
.-) Xs s a ~ p l e  co 
4)  Does s a m p l e  N o  0 Y e s  I f  yes, e x p l a i n  

9 O t h e r  ~ 

- 

S-270FiHRR 
F-37 
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I n t e r p o l  1 L a b o r a t o r i e s  
( 5  12) 785-6Q2Q 

C h a i n  of C u s t o d y  
S a m p l  e D e p o s i  t i  o n  S h e e t  

J o b  A y/T#& &dkdk< 
Team L e a d e r  €. 7k/~J&,36P T e s t  S i t e '  6TAFA' 
D a t e  S u b m i t t e d  1 - / 3  c 7- Date of T e s t  *-//-9Z 
T e s t  No. x No. of R u n s  C o m p l e t e d  5 

S o u r c e  ~ A v l p R  

T y p e  of S a m p l e  

= ' r o b e  Wash: 
W c e t o n e  
p . 1 .  Water 

Ci 1 ter : 
&$" G.F. 
0S.S. T h i m b l e  
02.5" G.  F . 
047 m m  S. F. 

I m p i n g e r  C a t c h :  
@ . I .  N a t e r  
OX! HzOz 
n J M 5  H g  O n l y  
n4M5 Metals 
01.9 N NaOH 
O O t h e r  

No. of 
amp1 es 

I 
a n a l y s i s  R e q u i r e d  

&p5 p e r  EPA M-5  
G o t h e r  

p s  p e r  EPA M-5 
p 5  p e r  EPPl M - 1 7  
D O t h e r  

&N P r o t o c o l  

0 E i A  M-6 o r  8 
OAcid  G a s e s  
OForma1 ,dehyde  
OMetals 
B o t h e r  

C j W I  P rOtOCOl  

J I 

O x i d e s  of 
N i t r o g e n  (NO,) 

J 
I 

0"s p e r  E F A  M-7A 
O O t h e r  

3 

0 F u e l  S a m p l e  
0 A g g r e g a t e  

P a r t i c l e  S i z e  

U A t t a c h e d  fuel Form 
#S-0153R:" 

gX-Ray S e d i g r a p h  

A u d i t  S a m p l e s  

O O t h e r  

C o m m e n t s  

Da te '  
T i  me ( H R S )  

Sour c e 

1) T y p e  of S o u r c e : . n  B o i l e r  0 A s p h a l t  P l a n t  

2 )  F u e l :  0 C o a l  0 Wood 0 Gas 0 O i l  0 R D F  0 O t h e r  
Z )  Is s ~ m p l e  c o m b u s t i b l e ?  0 No 0 Y e . s  
4 )  D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g ?  0 No 0 Y e s  I f  y e s ,  e x p l a i n  

I n  f or ma t ion 

I n c i n e r a t o r  & D r y e r  
. .  . . .  0 O t h a -  

S - 2 7 5 R R R H  F-38 



I n t e r p o l  1 L a b o r a t o r i e s  
(512) 796-6020 

C h a i n  o f  C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

J o b  S O u r  c e 
Tsam L e a d e r  fLAda;///A 4 w T e s t  S i t e  <7- 

T e s t  No. 3 ’ e No. of R u n s  Completed’> 
D a t e  S u b m i t t e d  a - /? -  c Date of T e s t  a- //- t 

ii C o m m e n t s  i A n a l y s i s  R e q u i r e d  i T y p e  of  S a m p l e  

” r o b e  Wash: 
&ketone 
O D . 1 .  Water I I /I 

- .  
-1 1 te r  : 

G.F. p e r  EPA M-5 
.S.  T h i m b l e  ofis p e r  EF‘A M - 1 7  

O O t h e r  
B s. 5” G. F. 
047 rnm G.F. 

I n p i n g e r  C a t c h :  s. I .  N a t e r  
0Z.Z HzOz 
O4M5 Hg O n l y  
0 4 M 5  Metals  
01.0 N N a O H  
n o t h e r  

N P r o t o c o l  
I P r o t o c o l  

OEPa M-6 o r  8 
Q A c i d  G a s e s  
OFormal  d e h y d e  
O M e t a l s  
O O t h e r  

I 

I n t e g r a t e d  $(s p e r  EPA M-3 
3as s a m p l e  GAS p e r  EPA M-1D 

p t h e r  I 

0 F u e l  S a m p l e  O A t t a c h e d  f u e l  Form 
0 A g g r e g a t e  #S-D153RRH 

) a r t i c l e  S i z e  OX-Ray S e d i g r a p h  
OHahco M e t h o d  
O O t h e r  

? u d i t  S a m p l e s  
O S u l f u r  D i o x i d e  O A s  p e r  EPA M-5 
O O x i d e s  o f  N i t .  gks p e r  EPA M-?A 
O O t h e r  O O t h e r  

Sour  c e I n  f o r  n a t ion 

1 )  

2 )  Fue l :  0 C o a l  0 Wood 0 G a s  0 O i l  0 RDF 0 O t h e r  
.a) 
4) 

T y p e  o f  Source : .  0 B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  
9 O t h e r  

- I =  s z i i , p i ~  c o m b u s t i b l e ?  0 Pi0 0 Y e s  
D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g ?  0 No 0 Y e s  I f  y e s ,  e x p l a i n  

S-275RRRR 
F-39 

1 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I’ 



Analysis Required Comments 

I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
1 
I 
I' 
I 
I 
I 
I 
I 

Interpcll Laboratorles 
(517) 796-6320 

Chain of Custody 
Sample Deposition Sheet 

Job / / / f ic/b /?&////I Source P / ~ c  b~ 

Team Leader F T,ddd4k/AGP Test Site Y-3- 

Test No. c No. of  Runs Completed 3 
Date Submitted %/33-9 L Date o f  Test - /> -E2 

iampl es 

-u 
I II I Fi 1 ter : 

@as per EPA M-5 
o A 5  per EPA M - 1 7  
mother 

04'' G.F. 
6 . S .  Thimble 1 I 

.-I G.F. 
047 mm G.F. 

I Impinger Catch: .... N Protocol % 0 I Protocol 
n ~ F ~ ' m - 6  or  a 
DAcid Gases 
CFormaldehyde 
'OMetal5 
nother 

/I 

I I 
f l 2 - 1  I I 
Date 
T i  me (HRS)  

0"s per EPA M-.Z 
p s  per EPA 11-19 
rjClther 

integrated 
Gas sanple 

012s per EPA M-?A 
nother 

I/ OAttached fuel Form 
XS-0 1 5 3 H K ' R  

. .  
I 

OX-Ha.9 Sed i graph 
OBahco Method 
Cother 

Psrticle Size 

Audit Samples 
D S u l f u r  Dioxide 
DOxides of Nit. 

;our c e I n f o  r mat ion 

II 
cA5 pa- EPA M-5 
cA= per EF'A M-?A 
nother ' 

1 )  Ty e of Source: c] Boiler 0 Asphalt Plant 0 Incinerator 0 Dryer 
2 )  Fuel: 0 Coal 0 Wood '0 Gas Oil 0 K'DF 0 Other 
Z )  Is sample combustible? 0 No 0 Yes 
4 )  Does sample need special handling? 0 No Yes. If yes,' explain 

d o t  her ' -  . 

S-278K'K'K'R F-40 



I n t e r p o l 1  L a b o r a t o r i e s  
(512) 795-5D20 

C h a i n  o f  C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

No. o f  1 T y p e  o f  S a m p l e  ' A n a l y s i s  R e q u i r e d  
S a m p l e s  

I 
Comment s  

F ' robe  Wash: 9 s  p e r  € P A  M - 5  
e t o n e  n o t h e r  

Water 

F i  1 ter:  
--p" G.F. s p e r  EPA M-5 

3 0S.S. T h i m b l e  ofis p e r  € P A  M-17 
02.5'' G. F . O O t h e r  
047 mm G.F. 

I n t e g r a t e d  
Gas s a m 1 p l e  

I 

[jas p e r  € P A  M--7 
0"s p e r  € P A  M - 1 3  
= O t h e r  

I 

Imp1 n g e r  C a t c h  : 
. I .  Water 

O4M5 Hg O n l y  
0 4 M 5  Metals 
01.0 N N a O H  
O O t h e r  

3 
! OMN Protocol  

0EPA M - 6  o r  9 
p c i d  G a s e s  
OFormal d e h y d e  
p l e t a l s  I ' -  I 

[ j W I  Protocol  

q t h e r  M€LL-7 ZIc ~ z ~ ~ f 7 0 6 t  

0 Fuel  S a m p l e  O A t t a c h a d  f u e l  Fo rm 
0 A g g r e g a t e  #S-bl$SK'HK 

: 0 B o i l e r  0 A s p h a l t  P l a n t  I n c i n e r a t o r  0 D r y e r  

O t h e r  kc?w 
Y e s  I f  y e s ,  e x p l a i n  

A u d i t  S a m p l e s  
U S u l f u r  D i o x i d e  
O O x i d e s  o f  N i t .  
O O t h e r  

1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

n o t h e r  

gfis p e r  €PA M-5 
o f i s  p e r  € P A  M-?A 
m o t h e r  



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
! 
I 
I 
I 
I 

Interpoll Laboratories 
(512)  795-6020 

Chain of Custody 
Sample Deposition Sheet 

Job A, /?  / z - o  k2460r.s Source J ~ S S  
Team Leader 
Date Submitted 3 / / 4  /4z Date of Test d 1 3  / ' i z  
Test No. f No. of Runs Completed 3 

n..w Test Site S f k +  / 

I n Analysis Required Comments i No. of 1 Type of Sample 
iampl es 

per EPA M-5 

.I. Water 

s per EPA M-5 
.S. Thimble s per EPA M-17 

7 m m  G.F. 

Integrated 04s per EPA M-S 
 as sample B45 per EPA M-10 w 3 nother 

Oxides of p s  per EPA M-7A Date 
Nitrogen (NO,) DOther TirneCHRS) 

[1 Fuel Sample DAttached fuel Form 
n Aggregate #S- f315SRRR 

Particle Size OX-Ray Sedigraph 
OBahco Method 
p t h e r  . ' 

Audit Samples 
p u l f u r  Dioxide 
p x i d e s  of N i t .  p s  per €PA M-7A 
p t h e r  Bother 

p s  per €PA M-6 

Source  Information 

1 )  ypo of ' S s ; . 3 -  0 Boiler 0 Asphalt Plant 0 Incinerator 0 Dryer 
Other / /  

ther LWbA? -.. 

S-278RRRR 

2)  kl: 
3 )  Is sample 
4) Does Y e s  If yes, explain 

F-42 
. .  . ..- 

~ ~~~~~ 



I n t e r p u l l  L a b o r a t o r i e s  
(512) 735-6D20 

C h a i n  o f  C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

Job /rue % i ~ ~ d E j  S o u r c e  ~ U U S  
Team L e a d e r  VG'* T e s t  S i t e  
Date S u b m i t t e d  d / l V  f'? 2 Date o f  TestJ / ' j /z /?"? 
T e s t  N o .  'i No. of R u n s  C o m p l e t e d  3 

No. o f  
;amp1 e s  

3 

T y p e  o f  S a m p l e  

Frobe Wash:  
OAc e t o n  e 
gD.1. Water 

F i l t e r :  
04'' G . F .  
0S.S. T h i m b l e  
02.5'' G. F. 
047 m m  G . F .  

Imp i n g e r  C a t c h  : 
O D . ' .  Water 
0 3 .  H z O z  
04M5 Hg O n l y  
04M' J Metals 
01.0 N N a O H  

% O t h e r  

I n t e g r a t e d  
G a s  s a m p l e  

O x i d e s  o f  
N i t r o g e n  (NO, ) 

0 F u e l  S a m p l e  
0 A g g r e g a t e  

P a r t i c l e  S i z e  

A u d i t  S a m p l e s  
OSu l fu r  D i o x i d e  
O O x i d e s  of N i t .  
n o t h e r  

j C o m m e n t s  

I 
i A n a l y s i s  R e q u i r e d  

Gas p e r  EPA M-5 
[ j o t h e r  

O A s  p e r  EPA M-5 
0135 p e r  EPA M - l ?  
O O t h e r  

p s  per  EPA M-2 
0"s p e r  EPA M - 1 9  
= O t h e r  

0"s F e r  EPA M-?A Date 
O O t h e r  T i  me (HRS) 

I O A t t a c h e d  f u e l  F o r m  
#S-Q16 '1RRH 

OX-Ray S e d i g r a p h  
O E a h c o  M e t h o d  i n o t h e r  

D A 5  p a -  EPA M-6 
UAs per €PA M-?A 
B o t h e r  

Sour c e I r, for n a t i or, 

B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  
O t h e r  

.-) I s  s a m p l e  
4 )  Does s a m p l e  n e e d  I f  y e s ,  e x p l a i n  

- 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I S-273RRRH F-43 



4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 

i 

3 

I n t e r p o l  1 Laboratories 
(512) 735-a323 

C h a i n  of C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

Job /.e /TdO d d P z s G E 5  Source 
T 2 a m  L e a d e r  QJJ T e s t  S i t e  s*-c!- 
D a t e  S u b m i t t e d  z/lY/9 z- D a t e  o f  T e s t  Z / ~ ~ / ~ ~  
T e s t  N o .  /o  No. o f  Runs  C o m p l e t e d  -5 

+'' G . F .  
0S.S. T h i m b l e  
02.5'' G.F. 
047 nrn G . F .  

No. of 
;amp1 es 

T y p e  of  S a m p l e  

F r o b e  Wash:  

F i l t e r :  

5 
I n p i n g e r  C a t c h :  

Water 35, 02.). H2OZ 

O M 5  Hg O n l y  
04M' J Metals 
01.0 N NaOH 
n o t h e r  

. 1 I n t e g r a t e d  3 . G a s  s a ? p l e  

' O x i d e s  of 
I N i  t r o g e n  ( N O ,  ) 

0 Fuel  S a m p l e  
0 A g g r e g a t e  .. 

A u d i t  S a m p l e s  
DSul f ur D i  ox i d e  
O O x i d e s  of N i t .  
OOthe r  

Ana l  y s i  s R e q u i r e d  

*= p e r  € P A  M-5 
ofis p e r  €PA M - 1 7  
O O t h e r  

0 X N  P r o t o c o l  

0EFA M-6  or 8 
[ jAcid  Gazes 
R F o r m a l  d e h y d e  

C j W I  PrutOCO1 

13"s p e r  EF'A M-?A. 
G O t h e r  

O A t t a c h e d  fuel F o r m  
#S-L315T;RRR 

OX-Ray S e d i g r a p h  
D E a h c o  M e t h o d  
O O t h e r  

0"s p e r  EPA M-5 
0"s p e r  € F A  M-?A 
B o t h e r  

n 

!I D a t e  
T i  me (HRS)  

II 
II 

I/ . 

S o u r c e  I n  f or mat i o n  

1 )  Type o f  S o u r c e :  0 6oiler 0 G s p h a l t  Plant 0 I n c i n e r a t o r  0 D r y e r  

0 RDF 0 O t h e r  

0 Y e s  I f  y e s ,  e x p l a i n  



I n t e r p o l l  L a b o r a t o r i e s  
(612)  ?S6-OOZCI 

Cha in  of Custody 
Sample D e p o s i t i o n  Sheet  

S a u  r c e 
T e s t  S i t e  

Job  A f / f i H  
Team Leader  
D a t e  S u b m i t t e d  D a t e  o f  Tect 223-9C 
T e s t  No. No .  of R u n s  Completed 3 

No. of 
j a m p l  e s  

3 

3 

3 

Type of Sample 

' r o b e  Wash: 
E c e  t on e 
gD.1. Water 

_ .  - 1 l t e r :  
04" G .  F. 
0S.S.  Th imb le  
E. 5" G. F. 
047 mm G . F .  

I n p i n g e r  Catch: 
. Water 

%H,O, 
04M5 Hg On ly  
04M5 M e t a l s  
01.0 N NaOH 
n o t h e r  

I n t e g r a t e d  
?as sample 

J x i  des of 
V i t r o g e n  (NO,) 

0 F u e l  Sample 
0 Aggregate  

> a r t i c l e  S i z e  

?ud i t Samp 1 e s  
USul f ur D i  ox i de 
OOxides o f  N i t .  
O O t h e r  

p s  per  EPA M - 5  
O O t h e r  

s p e r  EPA M-5 
s p e r  € P A  M-17 

OOther 

P r o t o c o l  
ow1 P r o t o c o l  
BEFA M - 6  or  8 
OAcid Gases 
UFormal dehyde 
OMeta ls  
OOther 

$ p e r  EPA M - 1 0  
Cothe r  

p e r  EVA M-S 

0"s p e r  EPA M-?A 
B o t h e r  

p t t a c h e d  f u e l  Form 
#S-Q163HRR 

OX-Hay S e d i g r a p h  
OBahco Method 
B o t h e r  

0"s p e r  EPA M-6 
00s p e r  EPA M-?A 
B o t h e r  

- 
Comments I 

/ I  
II 

II 
Sour  ce I n f o r m a t i o n  

1 )  Type of Source: 0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  0 D r y e r  
fl O t h e r  

2 )  F u e l :  0 C o a l  0 Wood 0 G a s  0 O i l  0 EDF 0 Other  
3 )  
4) Does sample need s p e c i a l  h a n d l i n g ?  0 No 0 Yes I f  .yes, e x p l a i n  

Is s a n p l e  c o m b u s t i b l e ?  0 No 0 Y e s  

S-27 'SERRH F-45 
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TOTAL HYDROCARBON ANALYZER- tFLAHE lONIZATIC 
Model RS 55 

IND'T)9UmLML 

TECHNICAL DATES 

HA I N 5 : 115VI6OH 
RECORDER OUTPUT :O - 5 V I4r20mA 

MODEL: -3- Hanual switching 

HOUSING: - Cnse, - 19"-Rack 
MEASURING RANGES: I =  0- 10 

2 =  0- 100 
3=O- 1.WO 
4 = 0- 10.000 

- Solenoid valves . 

5- 
C1 
C1 
Cl 

SPECIAL OPTIONS : 
F!ame out alarm 
1 Alarm 
Sample line 

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

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

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

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

ANALYZER CONDITIONS: 
Temperature : ..169.'C 

Zero Point : -3 90 
Gain : ............. 7,70 

Pressure Setting : Somple/Spangas/Zerogas: 200 mbar 

....... 

Fuel: Hydrogen :.. ..... bar 
Combustion Air :...- ..... one bar 

Span Goses : . .3g!? ppm Cf 
2.4.0P.P. pprn C, 

H - 1  
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APPENDIX 3 

CALIBRATION GAS CERTIFICATION SHEETS 



LJNDE , . . . . . . . . . . . .  ..... . . . . ._ . . . . . -_ ...*_-.- 
s 

3ATE : F E B R U m Y  7 ,  1 9 9 0  

k: 3XYGGV S E R V I C E  COMPA"  
1111 IIERRCE BUTLEX ROUTE 
ST DAUL, PIN 5 5 1 0 4  

LINDE OF.353. NUMBER : 0 3 0 . 0 4 3 . 0 3  
C U S T O E ?  ?O NiM3EX : 9 7 4 2 S A  

1' 
1 C ' J S T G m  F3.L : 

x1:tmC, SQUESTED C E R T I F I E D  C B T I F I C A T I C N  
LW E3 C O P F O N L T S  C O M l O S I T I O N  C 3 I G O S I T I O N  Acc ' JXacY 

?flC?"E 3 , 0 0 0  P?X 3 , 0 0 0  P?M - + 1% RELATI=  
.AIR SALANCC 3ALANCZ 

e 0  
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COA-urXP 
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...... ...... ' X Z  ...... . . . . .  - - ....... . .  . _ _ _ _  h a  .. 
Unron Carnde lnduslnal Gases. hc. 
h o e  Divrsron 
4550 Kennedy Avenue 
East Shicaga IN L6312 

DATE : FE3RUARY 7, 1 9 9 0  

TO: 0:CZGZN S E T V I C E  COMPANY 
1111 ?IEF.CE 3uTLER ROUTE 
ST PAUL,  MN 55104 

L I N C E  OR3wE-9 YJXBER : 0 3 0 . 0 4 3 . 0 1  
CUSTOME?. 20 NUMB?3. : 9742SA 
CUSTOKE3 E L  NUMBER : 

TXIS I S  YOLG C'LSTIFICATE O F  ANALYSIS FOR: 

CYLiNDER MI?CTZRE REQUESTED C E R T I F I E D  C E R T I F I C A T I O N  
m E 3 .  C O M X N L N T S  C O M l O S I T I C N  C O E O S I T I O N  ACCUWCZ 

3 A  6 7 2 0  PXOP.WE 3 0 0  PIM 2 9 5  PPM - + 1% RELATI-iE 
AI3 BALXYCE a A m m  

, 
t 

COA-6M? 
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P R O C E S S  R A T E  INFORMATION 



I I 
j I 
I I 

K- 1 

f G /  

2 

3 - 5  
,SA 
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9 -// 
/-? -/4 
/f- - / 4  
i7-12 
/ Y  -26 
d /  
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2-7 
33 -20' 
25 -3d 

2 7  
2&? -2 Q 

36 
3 1  
3 2  
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72. 

lal. 

7.32.  

7a3. 

7 2 4 .  

7 2 5 .  

7a6. 

727. 

7b. 

7bl. 

7b2. 

7b3. 

T H E R M A L  O i L  SZATEX OPERATIKG DATA: 

Design heat input is 31mn BTU. Operating heat 
inpct to be based on f factor. 
by efficiency calculations. 5C4 ATTACr/ED 

Ty?e of fuel to be used is 100% green bark and green wood 
5 I nes . 

Heat output to be determined 

_ .  

ACFM of air throu5h the Thermal O i l  Heater 'dill be provided. 
5&5 /?77Kd€D 
Tons of dry fcel burned dcring testing w i l l  be determined 
by bark infeed cocnts and moisture content and asger 
calibration. G&E ATr/f?HCp 

?lant proecction rate i s  tons of finished product per hocr 
as described in 7cl0. SEE /?Tr%JMEo 

Thermal O i l  seater operating parameters including: 
- Refractory temperature 
- Inccming oil temperatore 
- Cc;soir;g oil temperatcre 
- Ice1 f e e 6  setting 
- ?ond hsat set poi:.t,  Dcil6ing heat setpoint and 

ther;;,al oil tem?eratcre se;?oint. 

C o r ; t r c l  eqci?,ment parameters to be recor2ed incluse: 
- 3achouse pressure era? 

D R Y S 3  O?ERATING D A T A :  

Moisture content 0 5  vet wafers. &,,=E 
Moisture coztent of dry vefers. 

Wood to be grocessed will be - > 99% Freen 'vood, L - 14 
driec', dead vood. 

Kood to be processed will be - > 99% hardwood, - ~ 1 %  
S C f t ~ O O d .  

K- 3 
. .  



7b4. 

7b5. 

7b6. 

757. 

7b8. 

739. 

Dryer operating temperature to be recorded: 
- Burner outlet temperature is not monitored or recorded 
- Inlet temperature, and operating. 
- Outlet temperature, operating and setpoint. 

Desi5n airflow rate is 50,000 acfm, actual airflow will 
be determined during sampling. 

Type of fuel to be burned is dry fines. Waste oil is not 
burned in the drying process. The percent of reacted (solid, 
not liquid) resin burned will be determined by percent of 
resin in finished product and percent of trim material in 
dry fuel. S E E  fiTTACrfC-0 

The heat content of tbe dry fuel vi11 be determined by 
analysis. 

The dryer is 12' diameter and 60' long. &.ctual and 
desicn revolutions per minute will be recorded. g,T Rp+? 
Dryer prosucticn rste in 2 o u n d s  of dry fcrnish per hour 
besed on ? r e s 5  ?rod>cction ?ius screened fines and bcard 
trim c s i r : ~  the followins formula: 

13. Dryer ?rod-ction = T o n s  press ?roduction/hr. 1 2000 .. 
? ?  1 - (0.7 - 0.06) 

libere:  card  rim = 7xcf finished prozuct veic:t 

'3 4 
screened fines =3;a, of finished product veisht 

- 
Desicn rate is 29,100 lb. dry fcrnishihr. D / M 5  = 57 *'H 

A C r q L  TZ57 /W7€ = 27 ,559  ib / h  r 4 2  ' L 
Test rate is 27,000 lb. dry furnishihr. /G6" W 

7510. The level of the dry fines (in feet) vi11 be recorded 
before and after testing and bin dimensions will be supplied. 
04V5 WERi? A T  f i  (a/ F€€T) d€FiREtPf lER E5r/NCj 

based on press production. See 7 ~ 1 0 .  
7bll. Plant producticn rate in tons of finished product per hour 

// UJ TUU5 FfN/5h'Fp P/?6L7UL'T//r'x 
7bl2. Additional dryer operating parameters to be recorded include 

- Net bin feed rate 
7bl3. EF3 operating parameters to be recorded include: 

- Bed v o l t a s e  
- Bed amperage 
- Ionizer voltaqe 
- Ionizer amperage 
- EF3 pressure drop 

K-  4 
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7c .  

i c l .  

7c2 .  

7c3 .  

i c 4 .  

7c5 .  

7c6 .  

7 c i .  

7C8. 

7 c o .  

- 
I C l O .  

E, . 

9. 

10. 

11. 

1 2 .  

PRESS OPERATING DA?A: 

Eoard  t h i c k n e s s .  7///0 " 

Number of  s h e e t s  p roduced  p e r  h o u r  t o  b e  d e t e r m i n e d  
by p r e s s  c h a r t .  s-6 ,9/7fiC/EED 

Pounds  of  r e s i n  used  p e r  h o c r  to be  r e c o r d e d .  
3 E E  /7'r/ACr/ro 
?ocnds of  w a x  u s e d  p e r  h o u r  t o  be  r e c o r d e d .  

Ty?e of r e s i n  u s e d  t o  be  r e c o r d e s .  f lo/ 
? res s  t e m ? e r a t s r e  t o  be  r e c o r d e d .  

P r e s s  v e n t  hood ing  t o  be  v e r i f i e s .  

T h e r e  a r e  two e x h a u s t  f a n s .  

~ F E  ATZAC~@ 

+zJ*F 

SEF &-zde,+'ED 

D E S i c n  Z i r f l 0 . d  15<.6,8o@ 2Cfn P 2 C h .  .?C:C21 aCfm W i l l  
h e  i e t e r n i r ? e d ,  d::ri?q-ser+l&.:~.  ,----I 
m ~ c n s  of  f i n i s h e d  ? r o d c c t  p r o d c c e d  d u r i n c  t e s t   ill b e  

. .  d e t e r m i r : e d  by bozrd v e r c n t s  a ? d  p r e s s  c h a r t s .  

C c s i e s  o f  f i e l d  d a t a  fo rms  a r e  i n c l u d e d  i n  a t t e c h n e n t .  

T h e  names a n d  t i t l e s  o f  p e r s c n r . e l  e r e  n o t  a v z i l a b l e  
a t  t h i s  t i m e .  T e s t i n c  :ill b e  p e r f o r m e d  by I n t e r ? o l l  
ir5cratories, I n c .  

P r o c e d u r e s  for  m a i n t a i n i n g  sam?le  i n t e c r i t y  and c h a i n  
cf c u s t o d y . e r e  2 r 0 v i d e d  i n  t h e  a t t a c h m e n t s .  ~ > : e r p o l l  
L z b o r a t o r i e s  C:.-QC a a n u a l  w i l l  be  fo l lo ; - ed .  Dce t o  t h e  
s i z e  of t h i s . E o c r m e n t ,  i t  has n o t  been  i n c l u d e d  h e r e  
b c t  c a n  b e  p r o v i d e d  on r ecues t .  

C a l i b r a t i o n  s h e e t s  w i l l  be  p r o v i d e d  2rior t o  t e s t i n g .  

F i l t e r  l i s t s  w i l l  be  p r o v i d e d  ? r i o r  t o  t e s t i n s .  
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Particulate Loadinqs and Emission Rates 

The particulate mission rates were determined per EPA Methods 
1-5, CFR title 40. Part 60. Appendix A (revised July 1, 1987). In this 
procedure, a preliminary velocity profile of the gases in the flue is 
obtained by means of a temperature and velocity traverse. On the basis 
of these values, sampling nozzles of appropriate diameter are selected 
to allow isokinetic sampling, a necessary prerequisite for obtaining a 
representative sample. 

The sampling train consists of a heated glass-lined sampling 
probe equipped with a Type S pitot and a thermocouple. The probe is 
attached to a sampling module which houses the all-glass in line filter 
holder in a temperature controlled oven. In addition, the sampling 
module also houses the impinger case and a Drierite drying column. The 
sampling module is connected by means of an umbilical cord to the 
control module which houses the dry test gasmeter, the calibrated 
orifice, a leakless pump, two inclined manometers, and all controls 
required for operating the sampling train. - 

Particulate samples were collected as follws: The sample gas 
was drawn in through the sampling probe isokinetically and passed 
through a 4-inch diameter Gelman Type A/E glass fiber filter. The 
particulates were removed at this point and collected on the filter. 
The gases then. passed through an ice-cooled impinger train and a 
desiccant-packed drying column which quantitatively absorb all moisture 
from the sample gas stream after which the sample gas passes through the 
pump and the dry test gasmeter which integrates the sample gas flow 
throughout the course of the test. A calibrated orifice attached to the 
outlet of the gasmeter provides instantaneous flow rate data., 

A representative particulate sample was acquired by sampl.ing 
for equal periods of time at the centroid of a nmber of equal area 
regions in the duct. The sampling rate i s  adjusted at'each site such 
that an isokinetic sampling condition prevails. Nanographs are used to 
aid in the rapid determination of the sampling rate. 

3a Pl(1-5) 
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P a r t i c u l a t e  Load inas  and Emission Rates 

The  p a r t i c u l a t e  e m i s s i o n  r a t e s  were determined per E P A  Methods 
1-5. CFR t i t l e  40, P a r t  60, Appendix A (revised J u l y  1. 1 9 8 7 ) .  In t h i s  
p r o c e d u r e ,  a p r e l i m i n a r y  v e l o c i t y  p r o f i l e  o f  t h e  gases  i n  the f lue  i s  
o b t a i n e d  by means of a temperature a n d  v e l o c i t y  t r a v e r s e .  On t h e  b a s i s  
of  t h e s e  v a l u e s ,  sampl ing  n o z z l e s  o f  a p p r o p r i a t e  d i ame te r  a r e  s e l e c t e d  
t o  a l l o w  i s o k i n e t i c  s a m p l i n g ,  a n e c e s s a r y  p r e r e q u i s i t e  f o r  o b t a i n i n g  a 
r e p r e s e n t a t i v e  sample.  

The sampl ing  t r a i n  c o n s i s t s  o f  a hea ted  g l a s s  o r  s t a i n l e s s  
s t e e l - l i n e d  sampl ing  p robe  equ ipped  w i t h  a Type 5 p i t o t  and  a 
the rmocoup le .  The probe  i s  a t t a c h e d  t o  a sampl ing  module w h i c h  h o u s e s  
the a l l - g l a s s  i n  l i n e  f i l t e r  h o l d e r  i n  a t e m p e r a t u r e  c o n t r o l l e d  oven .  
In  a d d i t i o n ,  t h e  sampl ing  module a l s o  houses  t h e  i n p i n g e r  c a s e  and  a 
Dr i e r i t e  d r y i n g  column. The s a m p l i n g  module i s  connected  by means of  an 
u m b i l i c a l  c o r d  t o  t h e  c o n t r o l  module which houses  the  d r y  t e s t  g a s m e t e r .  
t h e  c a l i b r a t e d  o r i f i c e ,  a l e a k l e s s  pump,  two i n c l i n e d  manometers ,  and 
a l l  c o n t r o l s  r e q u i r e d  f o r  o p e r a t i n g  the sampl ing  t r a i n .  

P a r t i c u l a t e  s amples  were c o l l e c t e d  a s  f o l l o w s :  The. sample  g a s  
was drawn i n  through t h e  sampl ing  probe  i s o k i n e t i c a l l y  and passed  
t h r o u g h  a & i n c h  d i a m e t e r  Gelman Type A / E  g l a s s  f iber  f i l t e r .  The 
p a r t i c u l a t e s  were removed a t  t h i s  p o i n t  and collected on t h e  f i l t e r .  
The g a s e s  then passed  t h r o u g h  an i c e - c o o l e d  impinger  t r a i n  and a 
d e s i c c a n t - p a c k e d  d r y i n g  column w h i c h  q u a n t i t a t i v e l y  abso rb  a l l  m o i s t u r e  
f rom t h e  s a m p l e  gas  stream a f t e r  which the sample  gas  pas ses  t h r o u g h  t h e  
pump and the d r y  t e s t  g a s m e t e r  which i n t e g r a t e s  the sample  gas  f l o w  
t h r o u g h o u t  t h e  c o u r s e  o f  the t e s t .  A c a l i b r a t e d  o r i f i c e  a t t a c h e d  t o  t h e  
o u t l e t  o f  t he  gasmeter  p r o v i d e s  i n s t a n t a n e o u s  f low r a t e  d a t a .  

A r e p r e s e n t a t i v e  p a r t i c u l a t e  sample  was acqu i r ed  by s a m p l i n g  
f o r  equal  p e r i o d s  o f  t i m e  a t  t h e  c e n t r o i d  o f  a number o f  equal  a r e a  
r e g i o n s  i n  t h e  d u c t .  The s a m p l i n g  r a t e  i s  a d j u s t e d  a t  each  s i t e  s u c h  
t h a t  an i s o k i n e t i c  s ampl ing  q o n d i t i o n  p r e v a i l s .  Nomographs a r e  used t o  
a i d  i n  the r a p i d  d e t e r m i n a t i o n  o f  the sampl ing  r a t e .  

3a  PI(^ & 5 5 - 5 )  
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When sampllng is canplete the f i l t e r  Is removed w l t h  tweezers and 

placed I n  a clean container. The nozzle, pltot  t u b e  and inlet side Of the 

f l l t e r  holder are quantitatively washed with acetone and the washings a re  
stored I n  a second contalner. A brush I s  often used I n  the cleaning Step 
t o  h e l p  dlslodge deposits. The samples are returned to  the laboratory 

where they a m  logged i n  and analyzed. The v o l m  of the acetone rinse 
('probe wash') Is noted and t h e  rlnse Is transferred to  a tared 120 cC 
porcelaln evaporating dish. The acetone Is then evaporated Off  a t  97 - 
105 OF. A t  th i s  elevated temperature condensation o f  atmospheric molsture 

is prevented. T h e  acetone-free sample Is t h e n  drled a t  105 'C for  30 

mlnutes, cooled l n  a deslccator over Drierite, and wefghed t o  the nearest 
0.01 mg. The f i l t e r  sample 1s transferred t o  a 6 Inch watch glass and 
drled a t  105 OC for two hours. The f i l t e r  and watch glass are t h e n  cooled 
i n  a deslccator and the f i l t e r  weighed t o  the nearest 0.01 mg. A l l  
welghings are performed in a balance rom where the relative hmldity I s  

maintained a t  less t h a n  50%. Microscopic examlnatlon of the samples I s  

Performed I f  any unusual characterist ics are observed. The uelght of the 

acetone rlnse blank is subtracted from the samples. The Drierite co1umn 
i s  weighed on-slte and the water absorbed by the Drierlte Is added t o  the 
condensate t o  glve t h e  total  amount  of absorbed water. 

.... 
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I n t e r p o l l  Laboratories 
(612)786-6020 

Version 1.3 

I 1 /sa 

Condenslble Organlc Coawunds Analysis 
( S t a t e  o f  Wisconsin - E P A  Method 5)  

k t h o d  1 I-867241 

Equ i pmen t : Separatory funnel  - 500 cc w i t h  Teflon stopcock 

Powder funnel - 75 m I D  with a glass  wood plug 

Evaporating d i s h ( e s )  - 200 cc  or 250 cc beaker 

Rea g e n t s  : Methylene c h l o r i d e  

Sodium s u l f a t e  - (ACS) granular anhydrous ( p u r l f i e d  by 
heating f o r  f o u r  hours  In a shallow t r a y )  

W P L I N G :  
An a l l - g l a s s  lmpinger assembly Is used In t h e  back h a l f  of 

t h e  EPA Method 5 sampling t r a l n  when a n  organic wet ca t ch  i s  to be 
c o l l e c t e d .  The  Impinger assembly c o n s i s t s  o f  a w d i f l e d  lmpinger. a 

b e e n b u r g  Smith lmpinger followed by another modified impinger. The 
t h i r d  lmpinger should have a temperature measuring devlce a t  t h e . o u t l e t  
upstream of a f i n a l  lmplnger or deslccant  column t o  monitor the 
tempera ture  of t h e  o u t l e t  gas  stream. Prlor t o  the s t a r t  of t h e  test .  
each  o f  the f i r s t  two 'impingers s h o u l d  be charged w i t h  100 g of Class  I 
water. The Method 5 t r a i n  should be operated as provided f o r  In  EPA 
Method 5 .  Ice should be added t o  the impinger bath t o  t eep  t h e  
tempera ture  of the  g a s  a t  t h e  o u t l e t  a t  o r  less t h a n  68 OF. After t h e  
post t e s t  leak check. t h e  impinger t ra ln  is removed and impinger 
c o n t e n t s  poured i n t o  a tared a l l - g l a s s  sample bottle and cl 'os td  w l t h  a 
Tef lon- l lned  cap. The sample b o t t l e  is  then weighed and t h e  t o t a l  
condensate  ca lcu la ted  by s u b t r a c t i o n  o f  the  bo t t l e  t a r e  welght and t h e  
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Version 1.2 
11/87 

w i g h t  of i n i t i a l  water added t o  the  lmpingers (200 9). A ' l abe l  i s  

1. 
I 

I 

a f f i x e d  and the sample i s  returned t o  the  laboratory for  analysis.  The 
sample should be stored a t  4 OC i f  the  analysis i s  n o t  conducted within 
48 hours .  

'ANALYSIS : 

1 .  

2. 

3.  

4. 

5. 

6. 

Sample bot t les  a re  removed from storage and  the  contents 
quantitatively t ransferred t o  a clean 500 cc separatory funnel 
equipped w i t h  a Teflon stopcock. 

Rinse the sample container with d i s t i l l e d  water and add t o  
separatory funnel. 

Then rinse the sample contalner w i t h  acetone and pour t h r o u g h  
sodium su l fa te  i n t o  a t a r e  beaker marked A. 

The sample i s  then extracted consecutively with three 50 cc 
alfquots of methylene chloride.  The extraction i s  perfomed 
according t o  normal  laboratory pract ice  observing the 
customary safety precaution of releasing excess pressure a f t e r  
each shaking. 

After each of the three extractfons are  completed. the organic 
solvent should be dried by pass ing  i t  through a funnel 
containing anhydrous  sodium sulfate and col lect lng i t  and t w o  
50 cc rinses i n  the tared beaker marked A ( the same one used 
t o  catch the acetone container rinse).  

Evaporate t o  dryness i n  a hood a t  70 O F  or  less. Do not 
evaporate so quickly a s  t o  allow evaporative cooling t o  lower 
the temperature of the container below the dew point otherwise 
water will be condensed in  the container. 

L - 5  
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7. Desiccate f o r  two ?ours i n  a sealed d e s i c c a t o r  and  f i n a l  
welgh. Report a l l  r e s u l t s  In grams. A l l  weighlngs should be 
made t o  n e a r e s t  0.1 mg ( f o u r  places). 

I 
I 
I 
1 

8 .  The remaining l i q u l d  i n  the  separatory funnel I s  t hen  
t r ans fe r r ed  t o  a tared beaker marked B and i s  evaporated t o  
dryness a t  220 OF - + 10 OF. The analyst  may take  an a l l q u o t  o f  
t h e  sample, t r a n s f e r r i n g  i t  t o  a tared beaker and evaporate t o  
dryness a t  220 OF - + 10 OF. I f  an a l iquo t  Is used, the w e t g h t  
of the  sample and  a l i q u o t  wlll have t o  be taken t o  co r rec t  for  
t h e  t o t a l  sample we igh t .  I 

1 9.  After the dry ing  s t ep .  t h e  sample is  cooled f n  a des i cca to r  
and  weighted t o  a cons tan t  we igh t  t o  the  neares t  0.1 mg. 

Calculation ( I f  a l i q u o t  i s  taken): 

I 
I 

grams - b r a m s  recovered from a l i q u o t )  x ( to t a l  volume ( n l )  o r  grams o f  sample1 
( a l i q u o t  volume (ml) o r  grams used) 

10. 

11. 

12. 

I f  volume i s  used, I t  must be used f o r  both t h e  a l i q u o t  and 
sample. The same goes for using weight .  

A f i e l d  blank s h o u l d  be analyzed i n  an ident lca l  manner. If a 
f i e l d  blank i s  n o t  submitted, take an a l i q u o t  o f  Class I water 
equal In volume t o  t h e  samples and analyze I n  a s l m i l a r  
manner. 

The results f o r  con ta ine r  A are to be marked In the organic  
sec t ion  o f  I n t e r p o l l  Form ILSC-036. 

The r e s u l t s  f o r  con ta lne r  B a r e  to be marked i n  t h e  inorganlc 
sect ion o f  I n t e r p o l l  Fom ILSC-036. 
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(612) 7864Q20 
M r i H O O  201A - DETERHINATION OF PM.. EMISSIONS 

3-26-41  4 
(Constant Sampling Rate ProcFdure) 

(55  FR 14246) 

1 .  Aoolicability and Princiole 

1.1 Applicability. This method applies to the in-stack measurement of 

particulate matter (PM) emissions equal to or less than an aerodynamic 

diameter of nominally 10 p (PM,,) from stationary sources. 

recognizes that condensible emissions not collected by an in-stack method are 

also PM,,, and that emissions that contribute to ambient PM,, levels are the 

sum of condensible emissions and emissions measured by an in-stack PM,, 

method, such as this method o r  Method 201. Therefore, for establishing source 

contributions to ambient levels of PM,,, such as for emission inventory 

purposes, EPA suggests that source PM,, measurement include both in-stack PM,, 
and condensible emissions. 

impinger analysis in combination with this method. 

The EPA 

Condensible emissions may be measured by an 

1.2 Principle. A gas sample is extracted:at a constant flow rate 

through an in-stack sizing device, which separates PM greater than PM,,. 

Variations from isokinetic sampling conditions are maintained within 

well-defined 1 imits. 

removal of uncombined water. 

2. ADDaratus 

The particulate mass is determined gravimetrically after 

u: Methods cited in this method are part of 40 CFR Part 60, 

Appendix A .  

2 .1  Sampling Train. A schematic of the Method 20lA sampling train is 

With the exception of the PM,, sizing device and in-stack shown in Figure 1. 

filter, this train is the same as an EPA Method 17 train. ' 

2.1.1 Nozzle. Stainless steel (316 or  equivalent) with a sharp tapered 

.leading edge. Eleven nozzles that meet the design specifications in Figure 2 

1 
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are recomended. A large number of nozzles with small nozzle increments 

increase the likelihood that a single nozzle can be used f o r  the entire 

traverse. 

then the nozzles must meet the criteria in Section 5.2. 

If the nozzles do not meet the design specifications in Figure 2, 

2.1.2 PM,, Sizer. Stainless steel (316 or equivalent), capable o f  

determining the PM,, fraction. The sizing device shall be either a cyclone 

that meets the specifications in Section 5.2 or a cascade impactor that has 

been calibrated using the procedure in Section 5.4. 

2.1.3 Filter Holder. 63-m,  stainless steel. An Andersen filter, part 

number SE274, has been found to be acceptable for the in-stack filter. 

m: Mention of trade names or specific products does not constitute 
endorsement by the Environmental Protection Agency. 

2.1.4 Pitot Tube. Same as in Method 5, Section 2.1.3. The pitot lines 

shall be made of heat resistant tubing and attached to the probe with 

stainless steel fittings. 

2.1.5 Probe Liner. Optional, same as i n  Method 5, Section 2.1.2. 

2.1.6 Differential Pressure Gauge, Condenser, Metering System, 

Barometer, and Gas Density Determination Equipment. Same as in Method 5, 

Sections 2.1.4, and 2.1.7 through 2.1.10, respectively. 

2.2 Sample Recovery. 

2.2.1 Nozzle, Sizing Device, Probe, and Filter Holder Brushes. Nylon 

bristle brushes with stainless steel wire shafts and handles, properly sized 

and shaped for cleaning the nozzle, sizing device, probe or probe liner, and 

filter holders. 

2.2.2 Wash Bottles, Glass Sample Storage Containers, Petri Dishes, 

Graduated Cylinder and Balance, Plastic Storage Containers, Funnel and Rubber 

L 
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Policeman, and Funnel. Same as in Method 5, Sections 2.2.2 through 2.2.8, 

respectively. 

2.3 Analysis. Same as in Method 5, Section 2.3. 

3. Reagents 

The reagents for sampling, sample recovery, and analysis are the same as 

that specified in Method 5, Sections 3.1, 3.2, and 3.3, respectively. 

4. Procedure 

P 
1 
t 

4.1 Sampling. The complexity of this method is such that, in order to 

obtain reliable results, testers should be trained and experienced with the 

test procedures. 

4.1.1 Pretest Preparation. Same as in Method 5, Section 4.1.1. 

4.1.2 Preliminary Determinations. Same as in Method 5, Section 4.1.2, 

except use the directions on nozzle size selection and sampling time in this 

method. 
ICs: +.A" 

Use of any nozzle greater that 0.16 in. in diameter require a 

sampling port diameter o f  6 inches. 

traverse points at any location shall be 12. 

Also, the required maximum number of 

4.1.2.1 The sizing device must be in-stack or maintained at stack 

temperature during sampling. The. blockage effect of the CSR sampling assembly 

will be minimal if the cross-sectional area of the sampling assemble i s  

3 percent or l e s s  of the cross-sectional area of the duct 
i< D, A 1 7 S h &  

If the 
'A 
I '  

cross-sectional area o f  the assembly is greater than 3 percent of the 

cross-sectional area of the duct, then either determine the pitot coefficient 

at sampling conditions or use a standard pitot with a known coefficient in a 

configurat on with the CSR sampling assembly such that flow disturbances are 

minimized. 

3 
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4.1 .2 .2  The setup calculations can be performed by using the following 

procedures. 

4.1.2.2.1 In order to maintain a cut size of 10 p in the sizing 

device, the flow rate through the sizing device must be maintained at a 

constant, discrete value during the run. 

that meets the design specifications in Figure 3,  use the equations in 

Figure 4 to calculate three orifice h-as (AH): one at the average stack 

temperature, and the other two at temperatures t28.C (250.F) of the average 

stack temperature. 

the pressure head for the sample flow rate as long as the stack temperature 

during the run is within 28'C (50'F) of the average stack temperature. 

stack temperature varies by more than 28'C (SO'F ) .  then use the 

appropriate AH. 

If the sizing device is a cyclone 

p d s s - r r  d e  

Use the AH calculated at the average stack temperature as 
or,fic- 

I\ 
If the 

4.1.2.2.3 To seiecr a nozzle, use the equations in Figure 5 to 

calculate Apmj,, and Ap- for each nozzle at all three temperatures. If the 

sizing device is a cyclone that does not meet the design specifications in 

Figure 3,  the example worksheets can be used. 

4.1.2.2.4 Correct the Method 2 pitot readings to Method 201A pitot 

readings by multiplying.the Method 2 pitot readings by the square of a ratio 

o f  the Method 201A pitot coefficient to the Method 2 pitot coefficient. 

I Select the nozzle for which Apmfn and Ap, bracket all of the corrected 
f 

" Method 2 pitot readings. 

r 

If more than one nozzle meets this-requirement, i 
4 
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s e l e c t  t he  nozzle giving the grea tes t  s p e t r y .  

p i t o t  reading f o r  one o r  more points i s  near a l imi t  for  a chosen nozzle, i t  

may be outs ide  the  l imi t s  a t  the time o f  the r u n .  

Note that  i f  the expected 

4 . 1 . 2 . 2 . 5  Vary the  dwell time, o r  sampling time, a t  each t raverse  point 

proport ionately w i t h  the  point velocity.  

ca l cu la t e  t h e  dwell time a t  the f i r s t  point and a t  each subsequent point. I t  

i s  recommended t h a t  the number o f  minutes sampled a t  each point be rounded t o  

the neares t  15 seconds. 

Use the equations i n  Figure 6 t o  

4 . 1 . 3  Preparation of Collection Train. Same as  in Method 5 ,  

Section 4 . 1 . 3 ,  except omit direct ions about a g lass  cyclone. 

4.1.4 Leak-Check Procedure. The s iz ing device i s  removed before the 

pos t - t e s t  leak-check t o  prevent any disturbance of the col lected sample pr ior  

t o  ana lys i s .  

4 . 1 . 4 . 1  Pretest  Leak-Check. A pre t e s t  leak-check of t he  e n t i r e  

sampling t r a i n ,  including the  s iz ing device, is required. Use the leak-check 

procedure in  Method 5 ,  Section 4 .1 .4 .1  t o  conduct a pre tes t  leak-check. 

4 . 1 . 4 . 2  Leak-Checks During Sample R u n .  Same as in Method 5 ,  

Section 4.1 .4 .1 .  

4 . 1 . 4 . 3  Post-Test Leak-Check. A leak-check i s  required a t  t he  

conclusion o f  each sampling r u n .  Remove the cyclone before t he  leak-check t o  

prevent t h e  vacuum created by the cooling o f  the  probe from dis turbing the 

col lected sample and use the  procedure i n  Method 5 ,  Section 4.1.4.3 t o  conduct 

a p o s t - t e s t  leak-check. 

4 . 1 . 5  Method 201A Train Operation. Same as in Method 5 ,  Section 4 .1 .5 ,  

except use t h e  procedures i n  this sec t ion  fo r ' i sok ine t i c  sampling and flow 

r a t e  adjustment. Maintain the f l o w  r a t e  calculated i n  Section 4.1 .2 .2 .1  

5 
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t h r o u g h o u t  the  r u n  provided the s tack temperature is within 28'C (50'F) O f  the 

temperature used t o  c a l c u l a t e  A H .  I f  s tack temperatures vary by more t h a n  

28'C (50'F), use the  appropriate  AH v a l u e  calculated in Section 4 .1 .2 .2 .1 .  

Calculate  the dwell time a t  each t r ave r se  p o i n t  as i n  Figure 6. 

4 . 2  Sample Recovery. I f  a cascade impactor is used, use the 

manufacturer's recommended procedures f o r  sample recovery. 

used, use the  same sample recovery a s  t h a t  in  Method 5 ,  Section 4 . 2 ,  except a n  

increased number of sample recovery containers  is required.  ' 

I f  a cyclone i s  

4 . 2 . 1  Container Number 1 (In-Stack F i l t e r ) .  The recovery sha l l  be the  

same as t h a t  for Container Number I i n  Method 5 ,  Section 4 . 2 .  

4 .2 .3  Container Number 2 (Cyclone or Large PM Catch). This s tep  is 

optional .  

than the error for the PM,, catch. 

a t o t a l  P H  catch i s  no: a s  accurate  'as Method 5 ar Method 201.  

the  cyclone and remove the  nozzle t o  recover the  la rge  PM catch. 

Quan t i t a t ive ly  recover t h e  PM from t h e  i n t e r i o r  surfaces o f  t he  nozzle  and 

cyclone, excluding the " t u r n  around" cup and the  i n t e r i o r  surfaces  'of the e x i t  

t ube .  

Method 5 ,  Section 4.2.  

The anisokinet ic .  e r r o r  f o r  the cyclone PM i s  t heo re t i ca l ly  l a rge r  

Therefore, adding a l l  the f r ac t ions  t o  g e t  

Disassemble 

The recovery sha l l  be the  same as t h a t  f o r  Container Number 2 i n  

4 . 2 . 4  Container Number 3 (PM,,). Quanti ta t ively recover the  P H  from 

a l l  of the  surfaces from t h e  cyclone e x i t  t o  the  f ront  ha l f  of the  in-stack 

f i l t e r  holder, including t h e  "turn around' cup inside the cyclone and the 

i n t e r i o r  surfaces of t he  e x i t  tube. 

for Container Number 2 . i n  Method 5 ,  Section 4.2 .  

4 .2 .6  Container Number 4 ( S i l i c a  Gel). The recovery sha l l  be the same 

The recovery shal l  be t he  same as  t h a t  

.-. 
as  t h a t  f o r  Container Number 3 in  Method 5 ,  Section 4 . 2 .  

6 
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4.2.7 IrnDinoer Water. Same as in Method 5, Section 4.2, under 

'Impinger Water." 

4.3 Analysis. Same as i n  Method 5, Section 4.3, except handle 

Method ZOIA Container Number 1 like Container Number 1, Method 201A Container 

Numbers 2 and 3 like Container Number 2, and Method 201A Container Number 4 

like Container Number 3. 

Use Figure 5-3  i n  Method 5, Section 4.3, to record the volume of water 

col 1 ected. 

Use Figure 7 to record the weights of PM collected. 

4.4 Quality Control Procedures. Same as in  Method 5, Section 4.4. 

4.5 PM,, Emission Calculation and Acceptability of Results. Use the 

procedures in Section 6 to calculate PM,, emissions and the criteria in 

Section 6.3.5 to determine the acceptabil'ity of the results. 
5. Calibration 

Maintain an accurate laboratory log of all calibrations. 
5.1 Probe Nozzle. Pitot Tube, Metering System, Probe Heater 

Calibration, Temperature Sauges, Leak-check o f  Metering System, and Barometer. 

Same as in Method 5, Section 5.1 through 5.7, respectively. 

7 
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6. Calculations 

Calculations are as specified in Method 5, Sections 6.3 through 6.7, and 

6.9 through 6.11, with the addition o f  the following: 

6.1 Nomenclature. 

B, - Moisture fraction of stack, by volume, dimensionless. 
C, - Viscosity constant, 51.12 micropoise for 'K (51.05 micropoise 

for *R). 
C, - Viscosity constant, 0.372 micropoise/'K (0.207 micropoise/'R). 

C, - Viscosity constant, 1.05 x 10'' micropoise/'K' 

(3.24 x lo-' micropoise/'R*); 

C, - Viscosity constant, 53.147 micropoise/fraction 0,. 

C, - Viscosity constant, 74.143 micropoise/fraction H,O. 
D,, = Diameter o f  particles having a 50 percent probability of 

penetration, pm.  

f, - Stack gas fraction 0,, by volume, dry basis. 

K, - 0.3858 'K/m Hg (17.64 'win. Hg). 

M, - Wet molecular weight of the stack gas, g/g-mole (lb/lb-mole). 

M, - Dry molecular weight of stack gas, g/g-mole (lb/lb-mole). . .  
P,, - Barometric pressure at sampling site, n Hg (in. Hg). 

P, - Absolute stack pressure, n Hg (in. Hg). 

Q, - Total cyclone flow rate at wet cyclone conditions, ms/min 
J 

y F 4 :  

(ft'/min). 

= Total cyclone flow rate at 9 andard conditions. &cm/min Y E S  ! 
Ql(.td) 

(dscf/min). 3 S C F M  

T,, - Average absolute temperature of dry meter, 'K (*R). 
T, = Average absolute stack gas temperature, 'K (OR). 

17 
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'rn, s r d > - Volume of g a s  measured by the  d ry  gas  meter ,  cor rec ted  t o  

s tandard c o n d i t i o n s ,  dscm ( d s c f ) .  

" u ( i r a  - Volume of  wa te r  vapor i n  gas  sample ( s tandard  c o n d i t i o n s ) ,  

scm ( s c f ) .  

8 - Total  sampling time, m i n .  

p, - Viscos i ty  o f  s t a c k  gas ,  micropoise .  

6.2 Analys is  o f  Cascade Impactor Data.  Use the manufacturer ' s  

recornended procedures t o  ana lyze  d a t a  from cascade  impactors .  

6 .3  Analys is  of  Cyclone Data. Use t h e  fol lowing procedures t o  ana lyze  

d a t a  from a single s t a g e  cyc lone .  

6 .3 .1  PM,, Ueight. Determine t h e  PM c a t c h  i n  the PM,, range from the  

sum o f  the weights  ob ta ined  from Con ta ine r  Numbers 1 and 3 l e s s  t h e  ace tone  

blank.  

6.3.2 To ta l  PM Weight ( o p t i o n a l ) .  Determine the PM ca tch  f o r  g r e a t e r  

than  PM,, f rom the weight ob ta ined  from Con ta ine r  Number 2 l e s s  t h e  ace tone  

b lank ,  and add i t  t o  the PM,, weight.  

6.3.3 PM,, Frac t ion .  Determine the PM,, f r a c t i o n  of  the t o t a l  

p a r t i c u l a t e  weight  by d i v i d i n g  t h e  PM,, p a r t i c u l a t e  weight by t h e  t o t a l  

p a r t i c u l a t e  weight .  

6.3.4 Aerodynamic C u t  S i z e .  Calculate the s t a c k  g a s  v i s c o s i t y  as 

fo l lows  : 

... 
1s 

L . , . .- _ _  .. .- . .  
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1 
1 
1 
t 
I 
1. 
I 
I 
i 
1 
I 
I 
1. 
1 
I 
I 
l 
1 
I 

I . .  6.3.4.1 The PMlo flow ra t e ,  a t  actual cyclone c y d i t i o n s ,  is calculated 

as follows: 

6.3. 

as  follows: 

$ 2  Calcu &e he molecular weight on a W E -  basis  of the stack gas 

H, = M ,  (l+,) + 18.0 (B,) 

6.3.4.3 Calculate t he  actual  D,, o f  t he  cyclone for the  given 

conditions a s  follows: 

, 

where 6, - 0.027754 for metric uni ts  (0.15625 f o r  English uni t s ) .  

6.3.5 Acceptable Results. ‘.The r e s u l t s  are  acceptable i f  two conditions 

a re  met. 

sampling poin ts  a r e  outs ide Ap,,, and Ap-, o r  t h a t  80 percent < I < 120 

percent and no more than one sampling point i s  outside Ap,,, and Ap,. 

i s  less than 9.0 p, r e j e c t  the r e s u l t s  and repeat t h e  t e s t .  

The f irst  i s  t h a t  9.0 p < D5, < 11.0 /nn. The second is t h a t  no 

I f  D,, 

19 
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I 
I 7. B i  b l  i o w a o h y  

1.  Same as 

2. HcCain, 

B i b l i o g r a p h y  i n  Method 5. 

I J. D., J .W. Rag1 and, and A. D . W i  11 i amson. Recommended 

Methodology f o r  t h e  Determinat ion  o f  P a r t i c l e  S i ze  D i s t r i b u t i o n s  i n  Ducted 

Sources, F i n a l  Report. Prepared f o r  t h e  C a l ' i f o r n i a  A i r  Resources Board by  

Southern Research I n s t i t u t e .  May 1986. 

3. F a r t h i n g ,  W.E., S . S .  Dawes, A.D. Wi l l iamson, J.D. Mctain, R.S. 

Mar t i n ,  and J.W. Ragland. 

Emissions. Southern Research I n s t i t u t e  f o r  t h e  Environmental P r o t e c t i o n  

Agency. A p r i l  1989. MIS PB 89 190375, EPA/600/3-88-056. 

Development o f  Sampling Methods for Source PM,, 

4 .  ADDl i ca t i on  Guide for Source PM,, Meas'urement w i t h  Constant Samolinq 

&.&, EPA/600/3 -88-057. 

, 

20 

L- 18 . . . : . 



I 
I 
1 
I 
1 
1 
I 
I 
I 
1 
I 
I 
I 
E 
I 
I 
I 
1 
1 

' I  r 
U 
--I 
LL 

L-19 

rr cn 
0 . 
l- 

a, 
3 
0) 
LL 

L 

.- 
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Nozzle 
Diapeter 
[ i n c h e s )  

0.136 
0 . 1 5 0  
0 .164 
0 . 1 8 0  
0.197 
0.215 
0.233 
0.264 
0.300 
0 . 3 4 2  
0.390 

I 

I LH 

Cone . 
Angle, e 
(degrees) 

4 
4' 
5 .  
6 
6 
6 
6 
5 
4 -  
4 
3 - 

C u t s i d e  Skraight  i n l e t  
taper, 4 l e n g t h ,  L 
( d e g  r ees)  . ( i n c h e s )  

15 
1 5  
1 5  
1 5  

.. 1 5 
15 
15 
1s 
15  
15  
15 

(0.05 
(0.05 
(0 .05  
co .05  
c o . 0 5  
( 0 . 0 5  
(0 .05 
(0.05 
(0 .05 
(0 .05  
(0.05 

%tal i e n g t h  
L 

( i n c h e s )  . 
2.652' 0 .os 
2.553'0 . O S  
1 .97eO.05  
1 .57220 .05  
1.49120.05 
1.45 20.05 
1.45 20 .05  
1 . 4 5  20.05 
1.40 20.05 
1.45 20.05 
1.45 t0.05 

.. - -  . ... .. . 

Figure 2. Nozzle design specifications. ~ 
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cm 
in. 

Cyclone Interior Dimensions 

Dimensions (+0.02 cm, +0.01 in.) 

Dir  D D e  B H h' 2 S WP a ~ p D e ' D o  E 
1.27 447 1.60 1.88 6.95 224  4.71 1.67 225 4.45 1.02 1.24 0.25 

0.60 1.76 Y.69 3.74 2.74 0.88 1.86 0.62 0.89 1.76 0.40 0.49 0.10 

FD i 

z 
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Gas analysis: 

I 
I 

Barometric pressure, P in. Hg - 
Stack static pressure, t:' in. H 0 - 
Average stack temperature, t,. 'F - 

Meter temperature, t,, 'F - 
Orifice Ah, in. H,O - 

XO, = 
x o -  

Fraction moisture content, B, - XN, + X8 - 
Molecular weight of stack gas, dry basis: 

M, = 0.44(!&0,) +.32(%0,) + 0.2B(xN,+%CO) =- 1 b/l b mol e 

Molecular weight of stack gas, wet basis: 

M,= Md(1-8,)+ 18(B,) =- 1 b/l b mol e 

I 
I 

I 
I, 
I Absolute stack pressure: 

in. Hg ps PI= Pbr+ - = 
13.6 - 

Viscosity of stack gas: 

micropoise .I 
!Js = 152.418 + 0.2552 t, + 3.2355 x 10 5 2  t, + 0.53147 (XO,) - 74.143 B,=- 

Cyclone flow rate: 

I 
I 

Figure 4. Example worksheet 1 (Page 1 of 2). cyclone flow rate and AH. 
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Orifice  pressure head (AH) needed for  cyclon flow rate: 

I P Orifice pressure head (AH) needed for  cyclon flow rate: 

in.  H,O 

P 
Qs(1-8,)P, ' ( t m +  460) Md (1.083) A% 

I 
AH E [ t,+ 460 ] 

Calculate AH for  three temperatures: 1 
1. 
1, 
I 
I 
1 
1 
I 
I 
1. 
1 
I 
I 
I 
I 

t t,, 'F 
AH, in .  H,O 

Figure 4. Example worksheet 1 (Page 2 o f  2 ) .  cyclone f l o w  rate and AH. 

, 
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Stack v iscos i ty ,  p, ,  micropoise - 
Absolute s tack  pressure, P,, i n .  Hg - 

Average s tack  temperature, t,, ' F  - 
Meter temperature, t , 'F = 

Method 201A p i t o t  coeffiSienP, C, - 
Cyclone f l o w  ra te ,  f t  /min, 9, - 

Method 2 p i t o t  coef f ic ien t ,  C ' - 
Molecular weight of s tack  gas, wet bas i s ,  ?I, - 

Nozzle diameter, On, i n .  - 
Nozzl e ve loc i ty  

v =  - - f t / s ec  
3.056 9, 

n 

Df, 

Haximum and minimum ve loc i t ies :  

Calculate  kin. 
r 7 

I f  %in is l e s s  t h a n  0 . 5 ,  
kfn. use Equation 1 t o  calculate  vmin. 

i f  an  imaginary number occurs when calculat ing 
Otherwise, use Equation 2.  

Eq.  1 Vnin - V, (0 .5)  = f t / r ec  

E q .  2 vain = V, kin - , f t / s ec  

Calculate %. 

- = 
1.5 

L= 0.4457 + 0.5690 + I "n 

Figure 5. Example worksheet 2 (page 1 o f  2).  nozzle select ion.  
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i s  greater than 1 . 5 ,  use Equation 3 t o  calculate vmx.  Otherwise, 
use I f  %? quation 4 .  

Eq. 3 V, = V, (1 .5)  = f t / s e c  

Eq. 4 V, - V, %, - ft/sec 

Maximum and minimum velocity head values: 

- in.  H,O - Apmin = 1.3686 x l o 4  p, Mu ( V d  - 
(t,+ 460) C: 

- - -in. H,O 
p, Mu (V,)* Ap- = 1.3686 x I O 4  
(t,+ 460) C: 

i hLcr YC C? 
Velocity traverse data:  

Ap(Method 201A)= 

4 - l l - ~ l  P i  
Figure 5 .  Example worksheet 2 (page 2 o f  2 ) ,  nozzle se lect ion.  
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Total r u n  time, minutes - 
Number of t raverse  points  - 

- 
Total r u n  time 

Number of points 
bP.9 

where: 

t, - dwell time a t  f i r s t  t r a v e r s e  poin t ,  minutes. 

.Ap', - the  velocity head a t  t h e  f i rs t  t raverse  point (from a previous 

t r ave r se ) ,  i n .  H,O. 

AP'  W - the  square of the average square r o o t  of the Ap's (from a 

previous veloci ty  t r a v e r s e ) ,  i n .  H,O. 

A t  subsequent t r ave r se  po in t s ,  measure the velocity Ap and 

c a l c u l a t e  t he  dwell time by using t h e  following equation: 

t l  t, = - - JhPn, where n = 2,3 . ,  . . . . t o t a l  number o f  sampling points 

where: 

t, - dwell time a t  t r ave r se  po in t  n ,  minutes. 

Ap, - measured ve loc i ty  head a t  po in t  n, in .  H,O. 

Ap, - measured veloci ty  head a t  po in t  1, i n .  40. 

Figure 6. Example worksheet 3 (page 1 of 2).  dwell-time. 
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I 
1 
I 
1 
I 
I 
I 
s 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 

Port No Port No Port No . Port No 

Figure 6. Example worksheet 3 (page 2 o f  2 ) ,  dwell time. 
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Plant 

Fhal weight number 

1 

Run no. 
Fitter no. 
Amount of liquid lost during transport 
Acetone blank volume, rnl 

Acetone blank conc., mg/mg (Equation 5 4 ,  Method 5) 
Acetone wash blank, mg (Equation 5-5, Method 5) 

Acetone wash volume, rnl (4) (5) 

Tare weight Weight gain 

I 3 

Total ....... . ..__ :: ....... ...... .. . 
Less acetone blank .... 

Weight of PMlO .......... 

Figure 7. Method 201A analysis sheet. 
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- . 
Parameter Units Speci f ication 

1. Collection efficiency Percent Such that collection efficiency 
falls within envelope specified 
by Section 5.2.6 and Figure 8. 

10 t 1 pn aerodynamic diameter 2. Cyclone cut size (D5,,) Pll 

1 
I 
1 
t 
1 
I 

1 

I! I I I] 

TABLE 2. 'PARTICLE SIZES AND NOMINAL GAS VELOCITIES FOR EFFICIENCY 

. 14 i 1.0 
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V 

w n. 

z 
a 

1 1 I 1 ‘1 1 

1 2 . 4  6 8 10 20 (0 

.... a. qERODYNAMlC DIAMETER (urn) 

Figure 8 .  Efficiency envelope for the  PM,, cyclone. 
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Figure 9. Efficiency envelope f o r  first calibration stage. 
. 
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D E T E R M I N A T I O N  OF CARBON M O N O X I D E  EMISSIONS 

FROM STATIONARY SOURCES 

I 

Carbon monoxide concentrations were determined in accordance 
with CFR T i t l e  4 0 ,  Part 60, Appendix A (revised July 1 ,  1490!, E P A  
Method 10 using the integrated sampling technique. An integrated gas 
sample i s  extracted from a three-point  sampling traverse and  analyzed 
for  carbon monoxide content using a ACS Model 3300 nondispersive 
infrared analyzer ( N D I R ) .  This analyzer has a measuring range of 0-500 
and 0-1000 ppm. The measuring method i s  single beam. Linearity i s  
be t t e r  t h a n  2 2% fu l l  scale a n d  the noise i s  l ess  t h a n  0.5 f s .  The 
minimum detectable concentration i s  5 ppm. Zero d r i f t  i s  rated a t  2 1% 

f s  per 24 hours and the span d r i f t  is l e s s  t h a n  1% in  a 24-hour period. 
Response time i s  l e s s  t h a n  1 5  seconds t o  90% o f  f inal  reading. 
Precision i s  rated a t  be t te r . than  2 0.5% f s  on low range and  2 1% f s  on 

high range. The f low r a t e  through the  analyzer i s  1 .0  0.5 LPM.. 

1 
I 
I 
I 

Intzgrated f lue gas samples a re  collected over a 21-minute 
period using a three o r  more point t raverse .  The flue gas samples are 
col lected a t  a f low r a t e  o f  400-1000 cc per minute. The f lue  gas i s  
dried using a desiccant column f i l l e d  with s i l i ca  gelor. Drier i te .  
Integrated gas samples are col lected i n  44- l i te r  Tedlar bags. The b a g s  
are leak-checked imed ia t e ly  before in i t i a t ion  o f  sampling. The 
integrated bags are housed i n  aluminum housings t o  eliminate any  contact 
w i t h  s h a r p  objects which might cause puncture and leakage. 

After sampling i s  complete, the bags are transported t o  the 
laboratory for analysis. The bags a re  analyzed u s i n g  a flow system 
whereby any residual moisture and carbon dioxide a re  quant i ta t ively 
removed prior t o  introduction i n t o  the  N D I R .  This i s  accomplished using 
two car t r idges i n  s e r i e s  immersed i n  an ice  b a t h .  The f i r s t  car t r idge 
contains s i l i c a  gel or Dr ie r i te  and the second car t r idge Ascarite as 
prescribed i n  E P A  Method 10. The analyzer i s  then zeroed and cal ibrated 
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us ing  NBS t r aceab le  s tandard  gases  ( S c o t t  S p e c i a l t y  Gases).  These gases  
a r e  introduced d i r e c t l y  i n t o  t h e  system a n d  passed through t h e  two 
adsorbent  c a r t r i d g e s .  A h i g h  p u r i t y  n i t rogen  zero gas i s  used t o  ze ro  
the  ana lyzer .  Several  concen t r a t ions  of carbon monoxide i n  a i r  
s t anda rds  a r e  used t o  c a l i b r a t e  t h e  ana lyzer  and t o  q u a l i t y  a s s u r e  
i n t e r m i t t e n t l y  the  a n a l y s i s  of  t h e  ind iv idua l  f l u e  gas samples. 

The i n t e g r a t e d  bag samples a r e  a l s o  analyzed f o r  carbon 
d ioxide  and oxygen by means of  a s t anda rd  Orsa t  ana lyzer  equipped with a 
100 cc  bu re t  u s i n g  s tandard  commercially a v a i l a b l e  absorpt ion r eagen t s  
i n  accordance w i t h  E P A  Method 3 .  The mois ture  conten t  of the  f l u e  gas 
is  determined independent ly  i n  accordance w i t h  E P A  Method 4 ( l a r g e  
impinger vers ion)  t o  a l low mathematical conversion of  t h e  dry ,  C02-free 
concen t r a t ions  t o  ac tua l  f l u e  gas c o n d i t i o n s .  

The reported carbon monoxide concen t r a t ions ,  unless  o therwise  
noted,  have been mathematical ly  c o r r e c t e d  f o r  b o t h  c a r b o n  d ioxide  and 
mois ture  conten t  i n  accordance w i t h  t h e  equat ions  given i n  EPA Method 
10. 
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E P A  
HETHOD 0011 

~ A Y ? L I H C  FOR FORYAIDEKYDE M I S S I O N S  rrton siA iIONAyY SO~~RCESJUL I 6  1990 

1.0 SCO?E A'ZJ A??LICATION - 14mtbltm 

1.1 This method is applicable to the determimtion of.Destruction and Removal 
Efficiency ( D E )  of fornaldehyde, CAS Registry nu=ber 50-00-0, and possibly other 
aldehydes and ketones from stationary sources AS specified in the .r-egulations. 
The methodology has been applied specifically to formaldehyde; however, many 
laboratories have extended the application to other 'aldehydes and ketones. 
C o = ~ o c n d s  derivatized vith 2 ,&-dinitrophenylhydrarine can be detected as lov as 
6 . L  x lo-' lbs/cu ft (1.8 ppbv) in stack gas over 6 1 h saqling period, s-pling 
ap7roximately b 5  cu ft. 

2.0 SWA?.Y O F  E T H O D  

2.1 Gaseous and particulate pollutants are vithdravn isokinetically from an 
enission source and are collected in aqueous acidic 2,&-dinitrophenylhydrazine. 
Forcaldehyde present in the edssions reacts vith the 2.6-dinitrophenylhydrazine 
to form the fornaldehyde dinitrophenylhydrazone derivative. The dinitrophenyl- 
hydrazone derivative is extracted, solvent-exchanged, concentrated. and then 
analyzed by high perfozance liquid chromatography. 

3.0 Ih-TLVLX3CES 

3.1 A decoqosition product of 2,6-dinitrophenylhyc!razine, 2,P-dinitroaniline, 
can be an analytical incerferent if concentrations are hi$. 2.G-dinitroaniline 
can coelute vith =\e 2 .&-dinitrophenylhydrazone of fornnlaehyde under high 
perfonzance l i q u i d  chromarogra7hy conditions vhich say be used for the analysis. 
z ~ g h  concentrations of highly oxygenated coqounds. especially acetone, that have 
the sace rerention time or nearly the sane retention time as the dinicro3henyl- 
hylrazone of for-aldehyde and tha: also absorb ar 360 ra vi11 interfere Sith the 
analysis. 

rorialdebyLe, acetone, and 2 ,h-dinitroaniline conta=i;lation of the aqueous acidic 
2.b-dinitrophenylhydrazine (DhTH) reagent is frequentlyencountered. The reagent 
must be prepared vithin five days of use in the field and must be stored in an 
rrnconraninated environment both before and after sqling in order to ninbize 
blank probless. Some level of acetone contamination is unavoidable, because 
acetone is ubiquitous in laboratory and field operations. Hovever, the acetone 
con:.xainarion must be minimized. 

L . 0  A ? ? i . U T U S  k\D F!TERIA.l5 

L.1 A schezatic of the sanpling train is shown in Figure 1. This sanpling train 
configcration is abpted from EPA Kethod 5 procedures. The saznpling train 
consists of the folloving cosponents: Probe h'ozzle. Pitot Tube, Differential 
Pressure Gauge. Kecering System. Barometer, and Gas Density Determination 
Equipment. 

4.1.1 Probe Fozzle: Quartz or glass With sharp, tapered (30' angle) leading 
edge. rne taper shall be on the outside to preserve a constant InTer di-eter. 
Tne nozzle shall be buttonhook o r  elbow design. A range of no:zle sizes suitable 

. .. . 
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f o r  i s o k i n e t i c  r a q l i n g  shou ld  be a v a i l a b l e  i n  increments o f  0 . 1 6  C m  (1 /16  i n ) ,  
e . g . ,  0 . 3 2  to 1.27 cn (1/8 co 1/2 i n ) ,  or larger i f  h igher  volume =-ling trains 
are used. Each nozz le  s h a l l  be  c a l i b r a t e d  according to t h e  procedures outlined 
i n  Sec t ion  8.1. 

4.1 .2  Pr obe Lin e x :  B o r o s i l i c a t e  g l i s s  o r  quaru a h a l l  be used f o r  t h e  probe 
liner. The tescer should n o t  allow c h e  te;?e:ature i n  t he  probe to exceed 120 
t 14'C (2L8  t 25'F) .  

4 .1 .3  P i t o t  Tube: The P i t o t  Nbe  sha l l  be Type S. AS descr ibed  iTI.'SeCtfon 2.1 
o f  EPA Hechod 2 .  or m y  o t h e r  a p p r o p r i a t e  . device .  ;The p i r o t  tube shall be 
*attached t o  t h e  probe t o  A l l o w  c o n s t a n t  monitoring o f  . the stack gas ve loc i ty .  , 
The impact (h igh  p r e s s u r e )  opening p l a n e  o f  t h e  p i t o t  &be s h a l l  be even vith or 
above the  nozz le  e n t r y  p l a n e  ( s e e  ETA Method 2 .  Figure 2-6b) dur ing  sazpling. 
The Type S p i t o t  t u b e  a s s c n b l y  s h a l l  have A knovn c o e f f i c i e n t .  determined as 
o u t l i n e d  i n  S e c t i o n  4 o f  ETA Hechod 2. 

4.1.L D i f f e r e n t i a l  Pressure Gaune: The d i f f e r e n t i a l  p re s su re  gauge shall be rn 
i n c l i n e d  manometer or e q u i v a l e n t  device  AS descr ibed  i n  Sec t ion  2.2 of EPA Kethod 
2. One manometer s h a l l  be u e d  f o r  ve loc i ty -head  readings  urd  rhe other for 
o r i f i c e  d i f f e r e n t i a l  p r e s s u r e  r ead ings .  

4 .1 .5  J-: The =-ling traln r e q u i r e s  a minimma of f o u r  i q i n g e r s ,  
connected as shoi-n i n  Figure 1. v i th - .g romd glass (or equ iva len t )  vacuun- t igh t  
f i t t i n g s .  For t h e  f i r s t ,  t h i r d ,  and f o u r t h  b p i n g e r s ,  =e t h e  Greenburg-Smith 
des ign ,  modified by r e p l a c i n g  t h e  t i p  v l t h  a 1.3-cm i n s i d e  d i m e t e r  (1/2 In) 
glass tube ex tend ing  t o  1 . 3  c m  (1/2 i n )  f rom t h e  boztom o f  =he f l a s k .  For t h e  

Place A 

cherrcomecer capab le  of measuring temperature co vi-hin 1 ' C  (2'F) a t  t h e  outlet 
of t h e  f o u r t h  lmpinger f o r  moni tor ing  purposes.  

4 . 1 . 6  Meterine S vstem: The necessa ry  components are a v a c u m  gauge, l eak - f r ee  
pu t? ,  thermometers ca?able of measuring t e q e r s t u r e  wi th in  3 'C  (5.4.F), dry-gas 
meter capable  of measuring v o l w e  to v i t h i n  11, and r e l a t e d  equipmen: AS shokx 
i n  F i g x e  1. A: a m i n i p a .  t h e  p ~ . =  should be  capable of 4 cfm free flow, and 
the  dry gas meter should have  a r eco rd ing  c a p a c i t y  of 0-999.9 cu f t  v i t h  a 
resolution of  0.005 c u  f t .  Other meter ing  systexcs may be used vhich  are  ca lab le  
of E a i n t a i n i n g  sa=?ling r a t e s  within 10: of i s o k i n e t i c  c o l l e c t i o n  m d  of  
deterzoining sample volumes t o  w i t h i n  21 .  The metering system may be ured Ln 
confunct ion  v i t h  a pitot tube t o  e m b l e  checks of isokinetic s q l i n g  rates. 

4 .1 .7  Barone te r :  The barometer  may b e  mercury, anero id .  o r  ocher barometer 
capable o f  measuring a'anospheric p r e s s u r e  t o  w i th in  2.5 m~ Hg ( 0 . 1  i n  Hg). I n  
many c a s e s ,  t h e  barometr ic  r e a d i n g  may be  obtained from a nearby Nat iona l  Yeather 
S e n i c e  S t a t i o n .  i n  which case t h e  s t a t i o n  V d U e  (vhich  is t h e  absoluce 
b a r o o e t r i c  pressur.e) is r e q u e s t e d  and an adjusrment f o r  e l e v a t i o n  d i f f e rences  
berveen t h e  weather s t a t i o n  and sazzpling p o i n t  is ap? l i ed  a t  a r a t e  of minus 2 . 5  
xzn Hg (0.1 i n  He) per 30 m (100 f t )  e leva t i .on  inc rease  ( v i c e  v e r s a  f o r  e l eva t ion  

- .  ' . . 

- s e c o n d  i i ;?inger.  u s e  a Greenburg-Szi th  i q i n g e r  w i t h  t h e  s t anda rd  t i p .  

- 

dec rease ) .  
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I, L.1.8 G a s  a e n s i t v  Determina t ion  Eouioment: Temperature sensor and pressure 

gauge (as  d e s c r i b e d  i n  S e C t i O r U  2.3 and 2.4 of EPA Method 2). and gas analyzer. 
if necessary  (as d e s c r i b e d  i n  EPA Method 3 ) .  Ihe temperature sensor i d e a l l y  
should be permanently a t t a c h e d  to t h e  p i t o t  tube o r  sampling probe I n  a fixed 
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conf igura t ion  such t h a t  t he  t i p  of t he  sensor extends beyond the  leading edge of 
t h e  probe rhea-& and does nor  touch m y  netr l .  Alterna t ive ly .  t h e  a e r s o r  may be 
ar tached just p r i o r  t o  u e  i n  the f i e l d .  Note. however. t h a t  i f  the  temperature 
sensor is ac t rched  i n  the f i e l d ,  d e  sensor ~t be placed i n  an in te r fe rence-  
f r e e  arrangement with respec t  t o  the  Type S p i t o t  d e  openings (see EPA Uethod 
2 .  Figure 2 - 7 ) .  As a second a l t e r n a t i v e .  i f  a difference of no more than 12 i n  
the average v e l o c i r y  measurement i s  t o  be introduced. t h e  temperature gauge need 
no t  be a t t ached  t o  t h e  probe or p i t o r  tube.  '. . 
4 . 2  S.-zle Recovery 

. .  

4 . 2 . 1  Pr obe Liner,: Probe nozzle And brushes;  T e f l o s  b r i s t l e  brushes w i t h  
r r a i n l e s s  steel wire handles are requi red .  The probe brush s h a l l  have extensions 
of s t a i n l e s s  s t e e l .  Teflo+. or i n e r t  mater ia l  At l e a s t  AS long AS the probe. 
The brushes s h a l l  be properly s i z e d  m d  shaped to b n s h  out t h e  probe l i n e r .  the 
probe nozz le ,  and the i q i n g e r s .  

6 . 2 . 2  Vash Bottler: Three vash b o t t l e s  a r e  required.  Tef lo& or glass wash 
b o t t l e s  are recomended; polyethylene vash b o t t l e s  should n o t  be used because 
organic  contaz inanrs  may be ex t racfed  by exposure to organic so lvents  used f o r  
s m p l e  recovery.  

L . 2 . 3  GradcateC C v l i n C e r  a>d/or Bel-ance: A graduated cyl inder  or h a l a m e  is  
required to measure condensed water fo t he  nea res t  1 m L  or 1 g. Graduated 
cy l inders  s h a l l  have d iv i s ions  n o t  >2 d. Zsborrtory balances capable of 
weighing to t0.5 g are requi red .  

L . 2 . L  !-?be7 Glass Storaee Concainers: One-liter vide-mouth d e r  f l i n t  g l a s s  
bocrles  wi th  TeflonQ-lined caps a r e  r equ i r ed  t o  sfore h p i n g e r  water r a q l e s .  
i 3 e  b o r t l e s  mu: be sealed vith f e f lo+  tape .  

4 . 2 . 5  Rubber Pollcenan an6 F u n n e l :  
t o  a i d  in :he transfer of ma te r i a l s  i n r o  and out of containers i n  the f i e l d .  

A rubber policeman and funnel aze required 

5 . 0  FLSGLhTS 

Reagent grade chenicals  or b e r t e r  grades s h a l l  be used i n  a l l  t e s t s .  Fnless 
o r h e r d s e  ind icaced .  a l l  reagents  s h a l l  conform t o  t h e  spec i f i ca t ions  of the 
C o w i t r e e  on Analy t ica l  Reagents of t h e  American Chemical Sociery.  *ere such 
s p e c i f i c a t i o n s  are avai lab le .  

5.1 m: 
other  a??licatiorrs i n  the s b = l i n g  t r a i n .  

5 . 2  511 i c a  G e l :  S i l i c a  gel s h a l l  be i n d i c a t i n g  t y p e ,  6-16 mesh. If t h e  silica 
gel has  been used previously,  dry a: 175'C (350-F) f o r  2 h before u s i n g .  h'ev 
s i l i c a  gel may be used as rece ived .  A l re rna t ive ly .  ocher t y p e s  of desiccants  
(equivalenr  cIr b e r t e r )  may be used. 

EPLC-grade v a t e r  i s  used i n  preparar ion of DNPH reagent  and in  a l l  

5 .3  Crcsf ied ' I c e :  Quant i t ies  ranging from 10-50 l b  may be necessary during 6 

s m p l i n g  run .  depenCing upon a sb ien t  t eqeracure .  Samples vhich have been taken 
must be s.tored and shipped co ld ;  s u f f i c i e n t  i c e  f o r  this purpose must be 
allowed. 
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5.4 e 4 -  The 2.4-dinitrophenylhydrazine reagent 
N C  be prepared in the laboratory vithin five drys of sampling u s e  in the field. 
Preparation of D h m  can also be done in t h e  field, vith CONideration of 
approprimte procedures required for safe handling of solvent in the field. Vhen 
a container of prepared DKPH reagent is opened in t h e  field. t h e  contents of the 
opened container should be ured within 60 hours. A l l  laboratory glassware muSt 
be washed with decergent and water and rinsed vith water; methanol. and methylene 
chloride prior to u s e .  

m: The glassware m s t  not be rimed vith acetone of undcceptable levels of 
acetone contanimtion vi11 be introduced. If field preparation of DHPH is 
performed, caution a t  be exercised in avoiding acetorie concamination. 

Reagen: bottles for storage of cleaned Dh;PH derivatizing solution must be rimed 
w i t h  acetonitrile and dried before u s e .  Baked glassvare is not essential for 
preparation of DKPH reagent. 

m: D h i  crystals or DNPH solution should be handled w i t h  plastic gloves at 
a11 times.  w i t h  prompz and extensive use of running water i n  c u e  of skin 
exposure. 

- _  
L 

5.4.1 
are required for preparation of the .feagenc. 

5.6.1.1 Bortles/Ce>s: d e r  1- or 4 L bottles w i t h  feflofl-lined ca?s are 
required for scoring cleaned DKPH solution. Additional 6-L bottles are required 
to collect vaste organic solvents. 

5.6.1.2 Care e C l a s s  Container: 
is required for mixing t h e  aqueous acidic DhTH solution. 

5.4.1.3 S t i r  PlatelLzrne Stir B a r s / S t l r  Bar Retriever: a magnetic stir plate 
and large s:ir bar are required f o r  the  mixing of t h e  aqueou acidic DNPH 
solution. A s t i r  bar retriever i s  needed for  reznoving the stir bar from the 
large concainer holding the DKiPii solution. 

5.4.1.4 Eschner  Filter/Filter flask/filrer PaDeX: a large filter f la sk  (2-4 L) 
w i t h  a buciiner f i l t e r .  a7propriare rubber scopper. f i l t e r  paper, and connecting 
tubing are required for filtering t h e  aqueous acidic DhTH solutica pricr to 
cleaning. 

5.6.1.5 Se3ararorv Fun7els: at least one large reparatory funnel (2 L) is 
required f o r  cleaning the DKPH prior to use. 

5.6.1.6 Beakers: beakers (150 zL, 250 mL, and 600 d) Are useful for 
holdingjmeasuring organic liquids when cleaning t h e  aqueous acidic DhTH solution 
and for ucighing DKPH CryStAlS. 

5.6.1.7 frmnels: 
acidic DKPH into the reparatory funnel. 

5.4.1.8 Graduated Cvlinders: at l e a s t  one large graduated cylinder (1 to 2 L) 
i s  required f o r  measuring HPLC-grade water and acid when preparing the DhTH 
solution. 

pre3aratien of Aoueous Acidic DH?H- . The following materials and reagents 

at l e a s t  one large g l a s s  container ( 8  to 16 L) 

at l e a s t  one large funnel is needed for pouring t h e  aqueous 
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5.6..1.9 T ~ ~ - b a d f n n  B alancr: - a  one-place top loading balance is needed for 
weighing out d e  DhTH crystals used to prepare t h e  aqueous acidic D m  SOlUtion. 

5.6.1.10 s.saculaf: S ~ A ~ U ~ A S  are needed f o r  weighing out Dh;PH when preparing the 
Aqueous DN?H solution. 

5.6.1.11 fiPLC-Crade Yacey: w a t e r  (HPLC-grade) is reiuired to mix.the .aqueous 
- _  DhTH solution. e .  . .  . .  

5.6.1.12 Pvdrochlorlc Acid: reagent grade hydrochloric.acid (approxhte1y la) 
1s required for acidifying t h e  aqueous DHPH solution.' 

5.6 .l. 13 2.f~-Dinl:ro~henvlhvdrazin~: a supply of moisc solid 2 . 6 -  
dinitrophenylhyCrazine (Dh'PH) is required for preparation of aqueous acidic DhTH 
ro1u:ion. The quantity of VateT may vary from 10 to 301. Reagent'grade or 
equivalent is required. 

5.6.1.16 Hethvlene Chloride: ,methylene chloride (suitable for residue md 
pesticide analysis, CC/rrs, HPLC. GC, Spectrophofometryor equivalent) is required 
for cleanfng the aqueous a c i d i c  DN?H solution, rinsing glassware, and recovery 
of r a 3 p l e  trainr . 
5.6.1.15 hrclohexane: cyclohexane.-(H?LC grade) is required for cleaning t h e  
aqueou acidic DS?H soluzion. 

m: Do not u s e  speccroanalyzed grades of cyclohexane if this sa=pling - 
methodology is extended to aldehydes and ketones vith four or more carbon a t o s .  

5.6.1.15 H c c h r m l :  nez??axol ( H ? X  grade or equivalent) is required for rinsing 
glassware .  

5.6.1.17 bce:on!crile: acetonitrile (HPLC grade or equivalent) is required for 
rinsing glassware.  

5.4.1.18 Formaldehvde: h l y t i C a 1  grade or equivalent fomaldehyde is required 
f o r  pre?aracion of srantaards. If o t h e r  aldehydes or ke:ones are used, k?alytiCal 
graZe or eqcivalent is required. 

5.6.2 Pr eDaratlon of Ao ueous Acidic Dh?H Derivatirinr Reaeent: Each batch' of 
DhTH reagent should be prepared and purlfled vithin five days of rb=ling, 
according to t h e  pr0cedcr.e described belov. 

5.6.2.1 Add a 
l a r g e  stir bar and fill t h e  container half full of HPLPLC-gryde w a f e r . ,  Save rhe 
e q r y  b o t t l e  froi HPLC-.grade w a t e r .  Start the S t i r r i n g  bar and adju't &e stir 
rate to be AS fast AS possible. Using 8 graduated  cylinder.'measure 1.4 of 
concenrrated hylrochloric acid. Slovly pour t h e  acid into the stirring w a t e r .  
h e s  'may be generated and the w a t e r  may become warm. Weigh t h e  DhTH crystals 
on a one-place balance (see Table 1 for apprcxhate mounts) and.add to t h e  
stirring acid solution. Fill the 8 L container to the 8 L mark vich IipLc vater 
and stir overnight. If all'of t h e  DHPH CryStdS have dissolved overnight, add 
ad2irional DSTH a?d Stir' for N o ' m o r e  hours. continue the prpcess of +<ding DNPH 
vith additional scirring until a saturated SOlUtiOn has been fomed. filrer.the 
DK?X Solution using vacuum filtration. Graviry filtration may be used, but a 

Place an 8 - L  container =der a fuae hood on'a'magnecic stirrer. 
, 

u- 
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much longer t ime i s  r e q u i r e d .  
room c e c p e r a t u r e .  

Store t h e  f i l t e r e d  s o l u t i o n  i n  an  l p b e r  b o t t l e  a t  
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TAB= 1 .  APPROXI.UTE A7OL3T OF CXYSTUIhZ DhTH USED 
TO PREPARE A SATLRATED S O W I O N  

P e i g h t  Required p e r  8 L of S o l u t i o n  -. Anou.nt o f  Hoisrure i n  DSTH 

10 veight p e r c e n t  :!I g 
15  v e i g h t  p e r c e n t  33 g 
30 v e i g h t  p e r c e n t  *o g 
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V i t h i n  f i v e  days o f  proposed u s e ,  p l a c e  abou t  1.6 L of t h e  DNPH r e a g e n t  in a 2 
L s e p a r a c o r y  funnel. Add approximare ly  200 IL of methylene c h l o r i d e  and s toppe r  
t h e  f u x n e l .  Wrap t h e  s t o p p e r  of t h e  funnel v i t h  paper  t o v e l s  t o  absorb  any 
l e a k a g e .  I n v e r t  and v e n t  t h e  funnel. Then shake vigorously for 3 minutes.  
I n i t i a l l y ,  t h e  funnel  shou ld  b e  v e n t e d  f r e q u e n t l y  (every 10 - 1 5  s e c ) .  A f t e r  t h e  
l a y e r s  have s e p a r a t e d .  d i s c a r d  t h e  1ove.r (organic)  l a y e r .  

Ext rac t  the Db?H a second time 'Vtth methylene c h l o r i d e  and f i n a l l y  vith 
cyc lohexane .  L%en the  cyclohexane l a y e r  h a s  sepa ra t ed  from t h e  D K l H  r e a g e n t ,  t h e  
cyclohexane l a y e r  vi11 be  :he top laye: i n  t h e  s e p a r s r o r y  f u n n e l .  Dra in  the  
lover l a y e r  ( t h e  c leaned  extrac:ed DSPH r eagen t  s o l u t i o n )  i n t o  an  -be1 b o t t l e  
chaz  h a s  been  r i w e d  v i t h  a c e t o n i t r i l e  and a l loved  t o  dry. 

5.6.3 2h-1 a ? i t v  C o n t r o l : -  Take NO a l i q u o t s  of t h e  e x t r a c t e d  D h X  r e a g e n r .  The 
size of  the  a l i q u o t s  is dependent  upon t h e  exac t  s&.zling procedure used ,  bu= 100 
rL is r e a s o x a 5 l y  r e p r e s e n t a t i v e .  Io ersure t h a t  t h e  background i n  t h e  reagent  
is a c c e p t a b l e  f o r  f i e l d  u s e .  ana lyze  one.al iquo:  of  t h e  r e a g e n t  acco rd ing  to t he  
procedu:e of EPA D r a f t  Method 8315. Save the  o t h e r  ; l iquor  of aqueous a c i d i c  
DS?H f o r  u se  a s  a method b l a n k  %hen t h e  a n a l y s i s  is performed. 

. . 

5 . G . 6  S h i u o e n t  to :he F i e l d :  T i g h t l y  CAP t h e  bottle c o n t a i n i n g  e x t r a c t e d  Dh?i 
r e a g e n t  u s i n g  a Tef lonQ-l ined  cap .  A f t e r  t h e  
bottle is l a b e l e d .  t he  b o t t l e  may be p l a c e d  i n  A f r i c t i o n - t o p  can  ( p a i n t  CM o r  
e q u i v a l e n t )  conza in ing  a 1 - 2  inch  l a y e r  of granula ted  c h a r c o a l  and s t o r e d  ac 
a=bient  t e q e r a t u r e  until use.  

If t h e  DS?H r e a g e n t  has  p a s s e d  t h e  Q ~ a 1 i t - j  Control  c r i t e r i a ,  t h e  r e a g e n t  may be 
packaged to meet necessa ry  s h i p p i n g  r e q u i r e z e n t s  i n d  s e n t  t o  t h e  s c p l i n g  a r e a .  
If t h e  Wal i ty  Contro l  c r i t e r i a  are n o t  met. the reagen t  s o l u t i o n  nay  be  re- 
e x t r a c t e d  or t h e  s o l u t i o n  nay  be r e - p r e p a r e d  and t h e  e x t r a c t i o n  sequence 
r e p e a t e d .  

If t h e  DNPX r e a g e n t  is n o t  u s e d  i n  t h e  field vithin f i v e  days of e x t r a c t i o n .  an 
a l i q u o t  may be t aken  and ana lyzed  AS d e s c r i b e d  Dra f t  Herhod 8315. I f  t h e  reagent  
meets  t h e  cjual icy Cont ro l  r e q u i r e m e n t s .  che reagent  may be  used.  If t h e  reagent  
does n o t  meet Q u a l i t y  Con t ro l  r e q u i r e m e n t s ,  t h e  reagent  must be  d i s c a r d e d  and new 
r e a g e n t  must be  prepared and t e s t e d .  

Seal the b o r t l e  v i t h  Te f lon6  rape .  
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5 . b . 5  c a l c u l a t i o n  o f  A c c e D  :able C e v e l s  of  Im u r m e s  In DNEH Rear e a :  The 
Acceptable h ipur i ty  level (AIL. )rg/aL) is ca lcu la ted  from the  expected lrzllyte 
l e v e l  i n  rhe armpled gas (Eht. ppbv), t h e  volume of air that rill be sampled a t  
r:m&rd condi t ions (DOL. L), t he  fornnrla weight of t h e  a n d y t e  (N. g/mol), and 
rrhe volume of Dh?H reagent t h a t  w i l l  be used i n  the *ingers (RVOL. mL): 

A I L  - 
where 0.1 is the Acceptable contaminant level, 22.6 is a f a c t o r  r e l a t i n g  ppbv t o  
p/r, 180 is a fac tor  r e l a t i n g  t h e  underivat ized uulyte to the  d e r i v a t l r e d  
a M I y t e ,  and 1000 is a un i t  conversion factor. 

5.4.6 p i  mesal of Ex-ess  DR?." R e a r e s :  Excess DhTH reagent may be returned to 
che  l abora tory  and recycled or t r e a t e d  as aqueous waste f o r  d i sposa l  purposes. 
2,4-Dinitrophenylhydrazine is a f l rmnable  s o l i d  when d q  so water should not  be 
evaporated f rom the so lu t ion  of the r eagen t .  

0.1 x [EAL x SVOL I. Fi/22.4 2: (N + 18O)/Ty]/(RVOL x 1000). 
L .  -.  

5 . 5  To prepare a formaldehyde f i e l d  spiking 
s t andr rd  a t  4.01 m g / d ,  use  a 500pL syringe to t r a n s f e r  0 .5  m L  of  372 by weight. 
of  formaldehyde (LO1 D~/I=L) t o  a 50 rcL volumecric f l a s k  c o n t a i n i n g ' a p p r o x ~ t e l y  
LO mL of methanol. Dilute t o  50 PAL vir3 methanol. 

Ti e l d  Sui ke Standard PreDaratioq: 

. .  
6.0 SAY3LE COILECTIOh', PESZRVATIOIi; AS3 W?DLINC 

6.1 B c c a u e  of the c o q l e x i t y  of  this method, f i e l d  personnel should be trained 
i n  an2 ex?crienced w i t h  t he  t e s t  procedures i n  order  t o  obtain r e l i a b l e  resu lcs .  

6.2 La b o r a c o n  PreTaracion: 

6.2.1 
proceCcre descr ibed i n  APTD-0576.  unless otherv ise  s j ec i f i ed .  

6.2.2 Yeigh severa l  200- K O  300-g p o r t i o n s  of silica gel i n  airtig5: conta iners  
t o  t h e  n e a r e s t  0 .5  g. Record on .each  conta iner  t h e  total veight of t h e  s i l i c a  
ge l  conta iners .  AS an a l c r m a t i v e  to priveighing the  s i l i c a  g e l ,  it may 
i z t e a d  be veighed directly i n  t he  b p i n g e r  or s&zling holder just p r i o r  to 
t r a i n  assembly. 

All t h e  com?onents s h a l l  .be.. maintained m d  ca l fbra ted  accorhing t o  t h e  
' 

. .  

6.3 P r e l i m i n a n  F i e l d  Detentinatiens.: 

6.3.1 S e l e c t  the s i=pl ing  s i t e  and t h e  minimrm nmber o f  s 6 l i n g  poin ts  , '  

according :o EPA Xc-Aod 1 o r  o the r  r e l e v a m  c r i t e r i a .  Determine t h e  s t ack  
p r e s s m e ,  te=?eracure, and range of v e l o c i t y  heads us ing  EPA Xethod 2. A leak- 
check of t he  pico: l i n e s  according to EPA'Hetk iod . 2 ,  Saci ion 3:l. ?ut be 
per for red .  ' Deternine t h e  . s t a c k  gas m'oiirure c.onrenc using EPA Ap?roximation 
Herhod L o r  .its a l t e rna t ives  KO e s t a b l i s h  e s t b a t e s  of i sok ine t i c  =-ling-rate 
settings: Deternine the s t a c k  gas dry molecular weight, as descr ibed i n  e A  
Xethod 2, Sect ion  3.6. If in t eg ra t ed  EPA Xethod 3 ssnpling is rued for molecular 
weight dttermina<ioz. t he  in t eg ra t ed  bag s a n p l c  shall be taken rimultaneo&ly 
w i t h .  and f o r  t h e  sase total length o f  t ime &, t h e  sa+le A. 
6.3.2. Select a nozzle s i z e  based on t h e  range of veloci ty  heads so that it is 
not  necessary t o  change the nozzle size i n  order  to maintain i s o k i n e t i c  s q l i n g  
r aces  be lov  28 L/nln (1.0 c f n ) .  During t h e  run, do not change the nozzle. 

, . .  
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Ensure t h a t  t h e  proper  d i f f e r e n r i b 1  p r e s s u r e  p u g e  is chosen for  f i e  range of 
v e l o c i t y  heads cncouzztered ( s e e  S e c t i o n  2 . 2  o f  EPA Kethod 2 ) .  

6.3.3 S e l e c t  A sui tabl’e  p r o b e  liner and probe l eng th  s o . t h b t  a11 t r ave r se  po in t s  
C A ~  be s q l e d .  For l a r g e  s t a c k ,  to reduce t h e  lengch o f  the  probe ,  cons ider  
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.&=ling from O p p O S i t e  s i d e s  O f  t h e  stack. 

6 . 3 . k  A m i n i m a  of 65 ft’  o f  s a q l c  volume is requi red  f o r  t h e  dit;rminarion of 
t h e  D e s t r u c t i o n  and Removal E f f i c i e n c y  ( D E )  of formaldehyde from i n c i n e r a t i o n  
systems (b5fK:’ is e q u i v a l e n t  t o  one hour o f  s m p l i n g  a C  0 . 7 5  dscf).  Addi t iona l  
s a q l e  volume s h a l l  be c o l l e c t e d  AS e c e s s i t a t c d  by the c a p a c i t y  o f  the DNPH’- 
r e a g e n t  and a n a l y t i c a l  d e t e c t i o n  l i m i t  c o n s t r a i n t s .  To ddtermine t h e  minFmurn 
s h z l c  volume r e q u i r e d .  r e f e r  to s q l e  c a l c u h t i o n s  i n  S e c t i o n  10. 

6.3.5 Determine t h e  t o t a l  l e n g t h  o f  sampling time needed to obcain  the  
i d e n t i f i e d  minimun volvme by  coupa r ing  the a n t i c i p a t e d  average  sampling rate V i &  

t h e  volume requi rement .  A l l o c a t e  the  same time t o  a l l  t r a v e r s e  p o i n t s  def ined  
by EPA Hethod 1. To avoid  t imekeeping  e r r o r s ,  t h e  l eng th  o f  t i m e  saxupled at each 
t r a v e r s e  p o i n t  shou ld  be an i n t e g e r  o r  an i n t e g e r  p l u s  0.5 m i n .  

6.3.6 I n  some c i r c r c s i a n c e s  ( c . g . ,  b a t c h  cyc le s )  it m y  b e  n e c e s s a r y  t o  s g l e  
f o r  s h o r t e r  t imes  at the t r ave r se~-po in : s  and to o b t a i n  smaller gas-VOlLUne 
sa=ples.  I n  t h e s e  c a s e s ,  c a r e f u l  docunencat ion must be mainta ined  i n  order  t o  
a l low accurace  c a l c u l a t i o n  o f  c o n c e n t r a t i o n s .  

6.6 prc3a rac ion  o f  C o l l e c t i o n  Train: 

6.6.1 During p r e p a r a t i o n  and  assenbly of t h e  s b 7 l i n g  t r a i n ,  keep  a l l  openings 
=here conca=ina t ion  can o c c u r  covered  v i th  Teflon6 film or a l r c i n r ~  foil u n t i l  
just p r i o r  t o  assembly or u r r t i l  r a s p l i n g  is &bout t o  begin.  

6 . L . 2  P l a c e  100 IC. o f  c l e a n e d  DKPH s o l u t i o n  i n  each of t h e  f i r s t  r v o  i q i n g e r s ,  
a d  l e a v e  :he t h i r d  impinger  e=??. If a d d i t i o n a l  capacicy is r e q u i r e d  f o r  h igh  
expec ted  concencraeions o f  f o x a l d e h y d e  i n  t h e  s t a c k  gas. 200 ml. of  DhTH p e r  
i q i n g e r  may be  used or a C d i t i o n a l  i r p i n g e r s  may be used f o r  r m p l i n g .  T r k u f e r  
approximaie ly  200 t o  300 g o f  p re -ve ighed  s i l i c a  gel  from its c o n t a i n e r  t o  the 
f o u r t h  ircpingcr. Care s h o u l d  be taken to ensure t h a t  t h e  si l ica  g e l  is no? 
e n t r a i n e d  and c a r r i e d  out f rom t h e  b p i n g e r  dur ing  sampling. P l a c e  t h e  si l ica  
g e l  c o n t a i n e r  i n  a clean p l a c e  f o r  la ter  use i n  the r a q l e  recovery. 
A l t e r n a t i v e l y ,  t h e  ve ighc  o f  t h e  s i l i c a  gel plus impinger may be d e t e r n i n e d  to 
t h e  n e a r e s t  0 .5  g and r e c o r d e d .  

6.4.3 With A glass o r  q u a r t z  l i n e r .  i n s t a l l  t h e  s e l e c t e d  n o z z l e  u s i n g  a Vifon-A 
O - r i n g  when s t a c k  t c r p e r a t u r e s  are d 6 0 ’ C  (500.F) and a woven g l a s s - f i b e r  gasket  
when t e = p e r a t u r e s  are higher .  See U i D - 0 5 7 6  (Rom, 1 9 7 2 )  f o r  d e r a i l s .  Ozher 
c o r a e c t i n g  s y s t e a s  u t i l i z i n g  e i ther  316 rrainless steel or T e f l o S  f c r r v l c s  may 
be used .  Hark t h e  probe v i t h  h e a t - r c s i s u n t  tape  o r  by some other method t o  
denore  t h e  p r o p e r  d i s t a n c e  inKO the  s t a c k  o r  duc t  f o r  each s a q l i n g  poinc.  ’ 

6 . 4 . 6  During assembly. do n o t  use any 
s i l i c o n e  grease on g r o u z d - g l a s s  j o i n t s  ujxcreslo of d e  impingers .  Use Teflon@ 
t a p e .  if r e q u i r e d .  A v e r y  l i g h c  Coa t ing  o f  s i l i c o n e  grease may be  u e d  on 
g rocnd-g la s s  j o i n t s  d o r n s t r e m  o f  t h e  i n p i n g e r r .  b u t  t he  s i l i c o n e  grease  should 
be l i x i t e d  t o  t h e  outer p o r t i o n  ( s e e  APiD-0576) o f  t he  g round-g la s s  j o i n t s  to 

. 

Assenble t h e  t r a i n  as shorn i n  Figure 1. 
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mlnimize silicone g r e a s e  contanination, If necessary. f c f l o r @  tape may be used 
fO Sell l e a k .  Connect all t e i q e r a w e  aensors to m appropriate 
pOtentfOme=er/dlsplAy mit. Check a l l  temperaruse sensors at abient 
temperacure. 

6 . 4 . 5  Place crushed ice 111 around the kcpingerr. _ _  
6 . b . 6  T u r n  on and IC: the probe heating syrtei at the desired operating 

1 

. _  

. .  t eqerature .  Allow time f o r  t h e  tenperamre to acabilize. . .  
. .  

6 . 5  ak-Check Procedures: 

6 . 5 . 1  pr e-test Leak Check: 

6.5.1.1 After t h e  s q l i n g  train has been assezbled. t u z z  on and set the probe 
heating system AZ the desired operating temperature. Allow t b e  for t h e  
temperature to stabilize. If A Viton-A O-ring or other leak-free connection 1s 
used in asseabling the probe nozzle to the probe liner, leak-check the train A t  

t h e  sampling site by plugging t h e  nozzle and pulling a 381-mn Hg (15 in Hg) 
vacuum. 

u: 
&:ring the test. 

6 . 5 . 1 . 2  If an asbestos string is used, do not cornect t h e  probe to the train 
during the leak check. Instead, leak-check the train by f i r s t  Attaching a 
carbon-filled leak check hpfnger to the inlet and then plugging the inlet and 
pulling A 381-n= Hg ( 1 5  in Hg) vacuyl. (A l o w e r  vacuwn nay be used if this lover 
vacuwn is not exceeded dusing the t e s t . )  "hen connect the probe to the  train and 
leak-check a: about 25 e3 Hg (1 in Hg) v a c w .  Alternarfvely, leak-check the 
probe wlth the rest of the ra=?l ing train in one rte;, at 3 8 1  m Hg (15 in Hg) 
vacu.3. Leakage rates in e x c e s s  of &I of the average s a q l i n g  rare or >0.00057 
z'/nin (0 .02  cfn). Gnichever is less, a r e  acce?=able. 

' 7  

A lover vacuwn may be used, provided that the lover vacucn is not exceeded 

6 . 5 . 1 . 3  
in A.Pi3-0576 and AFiD-0581 may be helpful. Start t h e  p ~ = =  vith t h e  fine-adjust 
valve fully open and coarse-adjust valve completely closed. Partially open the 
coarse-adjust valve and slovly close the fine-atjust valve r m t i l  t h e  desired 
vacuum is reached. Do reverse direction of the  fine-adjust valve, as liquid 
will back up into the train. I f  the desired vacuvn is exceeded,'cither perform 
the leak check at chis higher vacuum or end the leak check, as shovn belov. and 
start over. 

6 . 5 . 1 . 4  k7en the 1eak.check is completed, first slovly reiove the plug from the 
inlet t o  the probe. Vhen the V A C U ~  drops to 127 P (5 .in) ,Hg o r . . l e s s .  
izsaediarely close the coarse:adjust valve, Switch off t h e  pmping syste2 and 
reopen the. fine-atjusr vel-Je.. Do not reopen the fine-adjurt valve =til the 
coarse-adjust valve has been closed to.prevent the liquid in the i+ingers from 
being forced bacbard into the sampling line And silica g e l  from being enrrdined 
backard i n t o  the third impinger. 

6 . 5 . 2  ak Checks Durine S a s s l i n e  Runs: 

6 . 5 . 2 . 1  

The folloving leak check instructions for t h e  sar?ling train described. 

I f .  during the sa=?ling ru.. A component change ( i . e . ,  ixz3fnger) becones 

c - -  
sa-& 1 
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necessary,  a leak check s h a l l  be conducted i w e d i a t e l y  afcrr  the interrupt ion of 
r a s p l i n g  and before Khe change is made. The leak check aha l l  be done According 
t o  t h e  procedure described i n  Sec t ion  6.5.1. except t h ~ t  it s h a l l  be done at a 
v a c u m  g r e a t e r  t!an o r  equal to t h e  maximum value recorded up t o  that point i n  
t h e  t e s t .  I f  the leakage rare is found to be no greacer thiln o.OOOS7 m'/min 
(0.02 cfm) or I.: of t h e  average  s q l i n g  r a t e  (whichever is l e s s ) .  the results 
are ~ c c e p t a b l e .  I f  a higher leaLage r a t e  is obtained,- the tester m u t  void the 
s ~ ~ l i n g  run. .. ._ . 

m: 
of t h e  p o l l u t a n t  concentration data generated m d  m u t - b e  avoided. 

Any correct ion o f  t he  s- lc  volume by ca lcu la t ion  reduces &'e intcgricy 

6.5.2.2 Immediately after a component change and  before i m p l i n g  is r e -  
i n i t i a t e d ,  A leak check similar t o  A p r e - t e s t  leak check m u t  a lso  be conducted. 

6.5.3 post-test Leak Check: 

6.5.3.1 The 
leak check s h a l l  be done vith the  same procedures as t h e  p r e - t e s t  leak check, 
except  t h a t  the pos t - tes t  l eak  check s h a l l  be conducted at A VACUUIP greater  thm 
or equal t o  t he  m a x i m u n  value reached d,uring t h e  c ~ 7 l i n g  run. If the lelluge 
r a t e  1s found t o  be no g r e a t e r  than 0.00057 m'/min (0.02 c f m )  o r  6X of the 
average s a r p l i n g  r a t e  (vhichever is- l e s s ) ,  t h e  r e s u l t s  a r e  acceptable. If, 
however. a higher leakage r a t e  is obta ined ,  t h e  t e s t e r  s h a l l  record the l e a h g e  
r a r e  and void the s a p l i n g  run. 

A l e a k  check is manbtory  st t h e  conclusion of each sampling run. 

6.6 Saxsline Tr ain (herar ion:  

6.6.1 During the sa.zzling -7, maintain an i sok ine t i c  s a q l i n g  r a t e  t o  v i th ln  
10: of  true i sok ine t i c ,  belov 28  L/rcin (1 .0  cfm). Haincain A t e m p e r a w e  aromd 
the probe of  120' t 1 4 - C  ( 2 4 8 '  t 2S.F) .  

6.6.2 For each run, record the  data on a daza shee t  such as the  one shovn i n  
F i p r e  2 .  Record the dry- 
gas merer reaZings ilf *e beginl ing and end of each s ~ ~ l i n g  t ime  increment, when 
changes i n  flov rates a r e  made, before  and a f t e r  each leak check, and when 
+=;ling is ha l t ed .  Take other readings required by Figure 2 at least once a t  
each s m p l e  'poinz during each t h e  increment Lxd addi t iona l  readings when 
s i g n i f i c a n t  adjustmenrs ( 2 O X  v a r i a t i o n  i n  ve loc i ty  head readings) necess i ta te  
a d d i t i o n a l  adjustments i n  flow rate. Level and zero the manometer. Because the 
manometer level and zero may d r i f t  due t o  v ib ra t ions  and temperature changes, 
make pe r iod ic  checks during the  t r a v e r s e .  

Be sure t o  record the initial dry-gas meter reading. 

6.6.3 Clean the  stack access p o r t s  p r i o r  t o  t h e  t e s t  run t o  eliminate the  chance 
of r e p l i n g  deposited mazerial .  To begin rcupl ing.  remove the nozzle cap. ver i fy  
t h a t  =he f i l t e r  and probe hea t ing  rystens a r e  at tbe  spec i f ied  temperature. and 
v e r i f y  t h a t  the p i t o t  tube and probe are properly posit ioned. Position t h e  
nozzle at t he  f i r s t  traverse p o i n t ,  vith the t i p  poin t ing  d i r e c t l y  i n t o  the gas 
E t r e a .  Immediately s t a r t  t h e  pump and a d j u s t  t he  f l o w  t o  i s o k i n e t i c ' c o n d i t i o ~ .  
Nomogra?hs. which a i d  i n  the  rilpid adjusunent  of t he  i rok ine t f c  razqling rate 
without  excessive co=putations,  a r e  a v a i l a b l e .  These nomographs a re  designed f o r  
use when the Type S picot  tube c o e f f i c i e n t  is 0.84 t 0.02 and the stack gas 
equiva len t  densi ty  (dry molecular v e i g h r )  i s  equal to 2 9  t 4. hp1D-0576 d e t a i l s  
t he  procedure f o r  using the nooographs. I f  t h e  s tack  gas molecular weight and 
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che p i t o t  tube  c o e f f i c i e n t  are o u t s i d e  t h e  above ranges,  do n o t  use  t h e  
nonographs unless appropr ia fe  s t e p s  are  t aken  to compe"cate f o r  t h e  d e v i a t i o m .  

6 .6 .4  L%en t he  s t ack  is under  s i g n i f i c a n t  nega t ive  pressure ( e q u i v a l e n t  t o  t h e  
h e i g h t  o f  t h e  impinge: s t e a ) .  t a k e  c a r e  t o  close t h e  coa r se -ad jus t  v a l v e  be fo re  
i n s e r t i n g  che probe into the  s t a c k  i n  o r d e r  to prevent l i q u i d  f r o m  back ing  up 
through t h e  t r a i n .  I f  n e c e s s a r y ,  t h e  pump may be tnl-ned on w i t h  t h e  coarse- 
a d j u s t  v a l v e  c losed .  .. . . 

1 .  

6 .6 .5  
s t a c k  access  p o r t  t o  p revent  w e p r e s e n t a t i v e  dilution' of t h e  gas stream. 

Lren t h e  probe is i n  p o s i t i o n .  b l o c k  o f f  the.openings around &e probe  and 

6 .6 .6  Trave r se  t h e  s t ack  c r o s s  section, AS requi red  by EPA Xethod 1, being  
c a r e f u l  nof KO b u q  t h e  probe nozz le  i n t o  t h e  s t a c k  v a l l s  h e n  sampling n e a r  t h e  
w a l l s  or vhen removing or i n s e r t i n g  t h e  probe  through t h e  access  p o r t ,  i n  o r d e r  
to minimize t h e  chance o f  e x t r a c t i n g  d e p o s i t e d  ma te r i a l .  

6 .6 .7  During t h e  t e s t  run, makr p e r i o d i c  adjustments to keep t h e  t e m p e r a w e  
a r o m d  zhe probe a t  t h e  p r o p e r  l e v e l s .  Add more ice m d .  i f  necessa ry ,  CalK. to 
mainta in  a t e z p e r a t c c  of  d 0 . C  (68-F) a t  t h e  s i l ica  gel o u t l e t .  Also. 
p e r i o d i c a l l y  check t h e  l e v e l  and zero o,f t h e  manometer. .. 
6 .6 .8  excep t  i n  c a s e s  
where simultaneous sa=?l ing  is r e q u i r e d  i n  NO o r  more r epa ra fe  d u c t s  or a= N o  
or m o r e  d i f f e r e n t  l o c a t i o n s  v i t h i n  t h e  sane d u c t ,  or i n  cases vhere  equipnent  
f a i l v r e  n e c e s s i t a t e s  a cSange o f  trains. An a d d i t i o n d ~  t r a i n  o r  a d d i t i o n a l  
trains nay also be u s e d  f o r  s a p l i n g  v3en t h e  capac i ry .of  a s i n g l e  t r a i n  is 
exceeGeC. 

A s i n g l e  r r a i n  s h a l l  b e  used  'f6r t h e  e n t i r e  r e p l i n g  

6 .6 .9  LYen t u o  o r  more r r a i n s  are u s e d ,  s e p a r a t e  az?alyses o f  cosponenr i  from 
each t r a i n  s h a l l  be performed. I f  r n l t i p l e  t r a i n s  have been used because t h e  
capac i ry  o f  a s i n g l e  t r a i n  vo-ld be  exceeded .  f i r s t  inpingcrs f ron  each t r a i n  cay  
be  co=5:ned, and secont i n p i n g e r s  f r o n  each t r a i n  may be con3ined. 

6 .6 .10  A t  t h e  erd of the ss=?ling run, turn o f f  t he  coa r se -ad jus t  v a l v e .  reaove 
the  probe and nozzle f r o 3  t h e  s t a c k .  t u r n  o f f  t h e  pep. record  the find1 d r y  gas 
mefer r e a l i n g ,  and conduct A post-test leak check. A l s o .  l e a k  check t h e  p i t o t  
l i n e s  as desc r ibed  i n  EPA Hethod 2 .  The l i n e s  must  pass this l e a k  check i n  o r d e r  
t o  v a l i d a t e  t h e  ve loc i ty -head  data. 

6 .6 .11  C a l c u l a t e  percent  i s o k i n e r i c i r y  (see Hethod 2 )  t o  determine v h e t h e r  t h e  
TU. was v a l i d  o r  anozher t e s t  s h o u l d  be made. 

7.0 SA'EFE RECOVERY 

7 . 1  p r e 3 a r b r i o a :  

7.1.1 Proper cleanup procedure begins AS soon as t h e  probe is removed from rhe 
s t a c k  a t  t h e  e n d , o f  Khe sa=p l ing  per iod ' .  . Allov th.e.'probe to cool.. Vhen t h e  
probe can be  handled safely, v i p e  o f f  a l l  e x t e r n a l  p a r t i c u l a t e  m a t t e r  near t h e  
t i p  of the  probe nozzle' and p l a c e  A c a p  o v e r  t h e  t i p  to prevent l o s i n g  o r  ga in ing  
p a r t i c u l a t e  ma t t e r .  Do n o t  c a p  t h e  p robe  t i p  t i g h t l y  v h i l c  t h e  s a n p l i n g  t r a i n  
is coo l ing  because a v a c u w  vi11 be  c r e a t e d .  drawing l i q u i d  from t h e  i r p i n g e r s  
back through t h e  sa=?l ing  t r a ' i n .  
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7.1.2 Before moving the  s w l i n g  t r a i n  t o  the cleanup s i t e .  remove t h e  probe 
f rom the  s w l i n g  t r a l n  and CAP the  open o u t l e t .  being c a r e f u l  not t o  l o s e  any 
condensate t h a t  might  be present .  Remove the umbi l i ca l  c o r d  f r o m  the l a s t  
i q i n g e r  and cap t h e  i q i n g e r .  3 f  A f l e x i b l e  l i n e  is used. l e t  m y  condensed 
water or l l q u i d  d ra in  i n t o  the  impingers. CAP off  anybpen impinger i n l e t s  and 
o u t l e t s .  Cround glass s toppers .  TeEloMJ caps,  o r  caps  o f  o-Sler i n e r t  ma te r i a l s  
MY be used t o  s e a l  a11 openings. 

7.1.3 Transfer  the probe and impinger assembly t o  an area t h a t  is .clean and 
pro tec ted  f r o m  wind s o  t h a t  t h e  chances of contaminating or l o s ing  t h e  sample I r e  
minimized. 

7 . 1 . L  Inspec t  t he  t r a i n  before  and during disassembly. dnd note any abnormal 
c o n d i t i o n s .  

7.1.5 Save a por t ion  of  a l l  washing so lu t ions  (methylene ch lor ide .  water) used 
f o r  cleanup A S  a blank. Transfer  200 mJ. of each so lu t ion  d i r e c t l y  from the vash 
b o t t l e  being used and p l ace  each i n  a separa te .  pre- labeled sample container.  

7.2 S ~ ~ s l e  Contafners: 

7.2.1 Gontainer 1: Probe and ImDlneer Catches. Using a graduated cyl inder ,  
measure to the  neares t  mL,  and record the  volume of t h e  so lu t ion  i n  t h e  f i r s t  
th ree  inp ingers .  Al te rna t ive ly .  t he  s o l u t i o n  may be weighed t o  t h e  neares t  
0 . 5  g. Transfer the 
i q i n g e r  s o l u t i o n  from the graduated cy l inder  i n t o  the asber f l i n t  glass bo t t l e .  
Taking care that dus t  on the outs ide  of t h e  probe o r  o t h e r  e x t e r i o r  surfaces  does 
n o t  g e i  i n t o  t h e  s a q l e .  c lean  a11 sur faces  t o  which the sample is exposed 
( including the probe nozzle.  probe f i t t i n g ,  probe l iner ,  f i r s t  Lrqinger. and 
i w i n g e r  connector) wich methylene ch lo r ide .  Use less  than 500 mL f o r  the en t i r e  

. wash (250 xrL vould be b e t t e r ,  i f  poss ib l e ) .  Add the vashings t o  the s h 7 h  
conia iner .  

7 .2 .1 .1  Carefu l ly  re-ove the  probe nozzle and  rinse the in s ide  surface with 
methylene ch lor ide  from a vash b o t t l e .  Bnuh  with a r e f lo+  b r i s t l e  brush, and 
r i r s e  -til the  rinse shovs no v i s i b l e  p a r t i c l e s  or yel low co lo r ,  a f t e r  which 
make a f i m l  r i n s e  of  the in s ide  su r face .  Brush and rinse the  in s ide  p a r t s  of 
t h e  Svageloks f i t t i n g  v i t h  methylene ch lor ide  i n  a similar way. 

7.2.1.2 mile s q u i r t i n g  the 
methylene ch lor ide  i n t o  the  upper end o f  the probe, tilt and r o t a t e  the  probe so 
t h a t  a11 i n s i d e  surfaces  vi11 be wet ted w i t h  methylene ch lo r ide .  Lct the 
mezhylenc ch lo r ide  d ra in  from the l o v e r  end i n t o  the  sasple container .  The 
t e s t e r  may use  a funnel (g l a s s  o r  polyethylene) t o  Aid i n  t r a n s f e r r i n g  the  l i qu id  
washes t o  the  container .  Hold the probe 
i n  an inc l ined  pos i t ion .  and s q u i r t  methylene chlor ide i n t o  the upper end AS the  
probe brush is being pushed v i t h  a m i s t i n g  ac t ion  through the probe. Hold the 

conta iner  underneazh the  lover  end of the  probe, and catch m y  methylene 
c h l o r i d e ,  water ,  and p a r t i c u l a t e  matter. t h a t  is brushed from the probe. 'Run the  
brush through the  probe t h r e e  times or more.. V i t h  s t a i n l e s s  s t e e l  o r  o the r  meral 
probes.  run the  brush through i n  the  above prescribed manner a t  l e a s t  six times 
s i n c e  t h e r e  may be small c rev ices  i n  which p a r t i c u l a t e  matter can be entrapped. 
R i n s e  t he  brush with methylene ch lor ide  or water, and q u a n t i t a t i v e l y  co l lec t  
these  washings i n  t h e  sazqle  conta iner .  Af t e r  the  brushings.  make a fiml rinse 

Include any condensate i n  the  probe i n  t h i s  determination. 

Rinse the  probe l i n e r  w i t h  methylene chlor ide.  

Fol lov the rinse v i th  a Tenor@ brush. 

.:.. 7 i  
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of the probe az described above. 

m: -0 peo?lc should c l e a n  t h e  probe i n  order t o  minimize sample ~ o s s c s .  
BeNeen r m ? l i n g  m. brushes  muSt be kept clek? and free from contr=inacion. 

7 . 2 . 1 . 3  Rinse the in s ide  s u r f a c e  o f  each of the f i r s t  t h ree  i q i n g e r s  (and 
connecting tubfng) three s e p a r a t e  t i n e s .  Use a ra i l1  po r t ion  o,f meLhylene 
ch lor ide  f o r  each r i r s e .  and brush each surface t o  &lch sample is .exposed w i L !  
A T e f l o +  b r i s t l e  brush t o  ersure recovery of f ine pa r t i cu la t e  mat,rer. Water 
vi11 be required f o r  the recovery of t he  impfngers i n  a,ddition t o  t h e  spec i f i ed  
quant i ty  of methylene c h l o r i d e .  There vi11 be a t  . least  NO phases i n  the 
impingers. This rdo-phase mixture  does no t  pour v e l l ,  .hnd a s i g n i f i c a n t  uaoun: 
of the i q i n g e r  cacch vi11 be l e f t  on the  w a l l s .  The u s e  of v a t e r  as a rinse 
makes the recovery q u a n t i t a t i v e .  Kake A f ina l  rinse of each s u r f a c e  and of the 
b m h ,  using both methylene c h l o r i d e  and water. 

7.2.l.k After  a l l  me:hylene c h l o r i d e  and water washings and p a r t i c u l a t e  matter 
have been co l l ec t ed  i n  t h e  sample conta iner ,  t ighten the l i d  so t h a t  so lven t ,  
water ,  and DNPH reagent w i l l  n o t  leak out when t h e  container is sh ipped  to r h e  
laboratory.  Hark t he  h e i g h t  of t h e  f l u i d  l eve l  to determine vhe ther  lelkage 
occurs during t r anspor t .  S e a l  t h e  cancainer vich Teflon@ tape .  Label t h e  
container  c l e a r l y  t o  i d e n t i f y  its contents .  . -  

. I  
7 . 2 . 1 . 5  I f  the f i r s t  NO impingers a r e  t o  be analyzed sepa ra t e ly  t o  check f o r  
breakthrough. separa te  t h e  con ten t s  and rinses of the NO impingers inco 
ind iv idua l  containers .  Care n u t  be taken t o  avoid physical car ryover  f r o n  the 
f i r s i  in?inger KO the  second. The fornaldehyde hydrazone i s  a solid vhich  f l o a t s  
and f ro ths  on top of  the i q i n g e r  s o l u t i o n .  Any physical carryover of  co l l ec t ed  
no i s t c re  i n t o  the second i q i n g e r  vi11 i n v a l i b t e  a breakrhrough assessment. 

7 . 2 . 2  .Co-:afntr 2 :  Sa32le BlaTk. Prepare a blank by using an ~ & e z  f l i n t  glass, 
container  and adding a volrrse of  DKPH reagent and methylene ch lo r ide  equal  t o  the 
t o t a l  volume i n  Container 1. Process t he  blank i n  the +=e zarmer as Container 
1. 

7 . 2 . 3  Conreincr 3: S i l i c a  Gel. Kote t he  color  o f  t h e  i n t i c a r i n g  s i l i c a  ge l  t o  
de:er=ine vherher i t  has been com?letely spezc and m k e  a nota ' t ion  of its 
cendicion. The im?inger con ta in ing  the  . s i l i c a  gel may be used as a sasple 
t:ans?ort conta iner  v i t h  b o t h  ends sea l ed  with t i gh t ly  f i t t i n g  caps or plugs. 
Ground-glass stop?ers or Teflor@ caps  may be used. The s i l i c a  g e l  b p i n g e r  
should then be labeled.  covered v i t h  aluminm f o i l ,  and packaged. on i c e  .for 
t r anspor t  to the laborarory .  I f  t h e  s i l i c a  gel is removed f ron  the  iq J inge r .  the 
t e s t e r  may use a ftz-ne1 KO pour  t h e  s i1ic .a  gel rrrd a rubber policeman to remove 
the  s i l i c a  g e l  from the iz?inger .  I t  is n o t  necessary t o  remove t h e  smal l  amomt 
of dus t  p a r t i c l e s  t h a t  may adliere zo =he impinger w a l l  an& are t 5 i f f i cu l t  to 
remove. Since the  gain i n  weight  is' t o  be'used f o r  moisture CalcUlatiOrs.  do n o t  
u s e  water o r  o the r  l i q u i d s  t o  t r a n s f e r  t h e  s i l i c a  gel. I f  a balance is ayailable 
i n  t he  f i e l d ,  - the  spent  s i l i c a  g e l  (or s i l i c a  ge l  plus i q i n g e r )  may be veighed 
t o  the  nea res t  0 . 5 . g .  

7 . 2 . b  Smple  containers  should  be placed i n  a cooler. cooled by al though not i n  
contac t  with i c e .  Sa=ple c o n t a i n e r s  nust be placed v e r t i c a l l y  and, since they 
a r e  g l a s s ,  p ro tec ted  f r o m  breakage cur ing  shipment. Sazaplcs should be cooled 
during shipment so they w i l l  be rece ived  cold at the laboratory.  



8.0 CALIB?.ATIOh’ 

8.1 r r o b  e N o z z ~ :  Probe nozzles  a h a l l  be ca l ibra ted  before t h e i r  i n i t i a l  use  
i n  the f i e l d .  Using a nicrometer’, measure t h e  inside d i m e r e r  of t h e  nozzle t o  
the  neares t  0.025 m (0.001 i n ) .  U k e  measurenents .At three IepArate places 
a c r o s s  t h e  d iaae te r  and o b t a i n  t h e  average of t h e  measurements. The difference 
between the high and low n u b e r s  s h a l l  noz exceed 0.1-m (0.00L in). When c h e  
nozzles become nicked o r  corroded,  t h e y  s h a l l  be replaced and ca l ib ra t ed  before 
u s e .  Each nozzle must be permanently and uniquely iden t i f i ed .  

8 . 2  p i  t o t  tube:  The Type S p ico t  tube a s s e h l y  s h a l l  ,be c a l i b r a t e d  according 
to t he  procedure ou t l ined  i n  Sec t ion  & of EPA nethod 2 ,  or assigned a nomi-1’ 
coe f f i c i en t  of 0.86 i f  it i s  no t  v i s i b l y  nicked o r  corroded and if it meets 
design and i n r e r c o q o n e n t  s?acing spec i f i ca t ions .  

8 . 3  f le terfne s v s t c ~ :  

8.3.1 Before its i n i t i a l  y s e  i n  t h e  f i e l d ,  t h e  metering system sha l l  be 
ca l ib ra t ed  according t o  t h e  procedure out l ined i n  APTD-0576. Instead of 
physical ly  ad jus t ing  t h e  dry-gas meter dial readings t o  correspond t o  rrhe wet- 
t e s t  meter readings.  Ca1ibratiOn f a c t o r s  may be used t o  c o r r e c t  t h e  gas meter 
d i a l  readings mathenat ical ly  t o  tbe proper values. Before ca l ib ra t ing  t h e  
metering system, it is suggested t h a t  a leak check be conducted. For metering 
systems having d i a 7 h r a p  pu==s. the  noma1 leak check procedure will nor detect 
leakages within the p a p .  For these cases ,  the fol loving leak  check procedure 
vi11 apply:  A t  
the  end of the run, take t h e  d i f fe rence  of the measured v e t - t e s t  and dry-gas 
meter volunes and divide t h e  d i f fe rence  by 10 to g e t  t h e  l r d k  r a t e .  The leak 
r a t e  should not  exceed 0.00057 m3/min (0.02 c f z ) .  

.. , . .  , 

make a ten-minute c a l f b r a r i o n  run a t  0.00057 m’/min (0.02 cfm). 

- 8.3.2 After  each f i e l d  u s e .  check t h e  ca l ib ra t ion  of the  metering system by 
perfoming three  c a l i b r a t i o n  runs at a s ing le  intermediate o r i f i c e  s e t t i n g  (based 
oi: the previous f i e l d  t e s t ) .  S e r  the  vacuup! at the maxim- value reached during 
the tes:  s e r i e s .  To a l j u s t  t h e  v a c u u ,  insert a valve bemeen the v e t - t e s t  meter 
and the inlet of  t h e  retering sysceza. Calculate the average vdue  of t h e  
ca l ib ra r ion  f a c t o r .  I f  the c a l i b r a t i o n  has chmged by more than 5 2 ,  reca l ibra te  
the meter over the  f u l l  range of o r i f i c e  s e t t i n g s .  as out l ined  i n  Ap1D-0576. 

8 . 3 . 3  Leak check o f  meterine svstem: The portion of t h e  s m p l i n g  t r a i n  from t h e  
Pmp to the  o r i f i c e  meter (see  Figure 1) should be leak-checked p r i o r  fo initial 
u s e  and a f t e r  each shipmenr. t a k a g e  a f t e r  t h e  pump vi11 r e s u l t  i n  less volume 
being recorded than is a c t u a l l y  ==pled. Use t h e  follob-ing procedure: Close the 
main valve on the  meter box. fnse rc  A one-hole rvbber stopper v i t h  nabber tubing 
at tached i n t o  the o r i f i c e  exhaust  pipe.  Disconnect m d  vent  t h e  low s ide  of  t h e  
o r i f i c e  manometer. Pressur ize  t h e  system 
to 13 - 18 c m  ( 5  - 7 i n )  v a t e r  colurrn by blowing i n t o  t h e  rubber tubing. Pinch 
off the tubing an6 observe t h e  manometer for 1 min. A loss of pressure on t h e  
nanonecer i nd ica t e s  a l eak  i n  the  meter box. L a k  nust be correcfed.  

m: If the dry-gas-meter c o e f f i c i e n t  values obtained before and a f t e r  a t e s t  
series  d i f f e r  by >52. e i t h e r  the t e s t  series musc be voided or ca lcu la t ions  for 
t e s t  series must be performed using whichever meter c o e f f i c i e n i  value ( i . e . .  
before o r  after) gives the lover value of total s w l e  volume. 

Close o f f  t h e  low s i d e  o r i f i c e  rap. 

. .  
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8 . 6  P r o b e  h e a t = :  The probe hea t ing  r y s r e l  I W K  be c a l i b r a t e d  before its 
i n i t i a l  u s e  i n  the f i e l d  according t o  t h e  procedure ou t l ined  i n  A F i D - 0 5 7 6 .  
Probes constructed according t o  D - 0 5 8 1  need not be c a l i b r a t e d  i f  the  
c a l i b r a t i o n  curves i n  m - 0 5 7 6  are used. 

8.5 IemeTature  naures :  Each thermocouple w u t  be permanently and uniquely 
marked on the cas t ing .  All mercury-in-glass  reference thermometers m u s f  Conform 
KO A s n  E-1 63C or 63F s p e c i f i c a t i o n s .  Themocouples should be c a l i b r a t e d  i n  t h e  
laboratory v i t h  and v i thou t  t h e  u s e  of extension l e a d s .  If exteD$iOU leads are 
used i n  the f i e l d ,  t h e  thermocouple readings a t  ambient air tempera'&eS. With 
and V i L h o u t  t h e  extension l e a d .  must be nored m d  ricorded. Correc t ion  is 
necessary i f  t he  use of  an ex tens ion  l e a d  produces a change >1.52. 

8.5.1 For the thermocouples used to 
measure the temperature of  t h e  gas leaving the  h p i n g e r  t r a i n .  rhree-poin t  
ca l ib ra t ion  a t  i c e  water. room air. and bo i l ing  va te r  temperatures is necessary. 
Accept the thermocouples on ly  i f  the  readings at all three temperatures  agree t o  
t2'C (3.6.F) v i t h  those o f  the abso lu te  value of  t h e  reference thermome:er. 

8.5.2 Probe and s tack  thermocomle: For the  thermocouples w e d  t o  i n d i c a r e . t h e  
probe and s tack  tenperacures .  a th ree-poin t  ca l ib ra t ion  AK ice water .  bo i l i ng  
water. and hoz oil bath  temperatures  mus: be performed. Use o f  a p o i n t  a t  room 
a i r  te=perarure is recomended. The.-+ermometer m d  thermocoqle  m u s t  agree KO 
within 1.52 a t  each of  t he  c a l i b r a t i o n  poin ts .  A ca l ib ra t ion  curve (equation) 
may be Constructed ( ca l cu la t ed )  and t h e  data ex t rapo~aced  t o  cover t h e  e n t i r e  
KempeZAtUre range suggested by the manufacrurer. 

8 . 6  Barometer: A d j u s t  t h e  barometer initially and before each t e s t  S e r i e s  KO 
agree KO with in  t 2 . 5  m Hg ( 0 . 1  i n  Hg) o f  t h e  mercury barometer or t h e  corrected 
baromecric pressure value rcporzed by a nearby Xacional Veather Service Sta t ion  
( s a a e  a l t i t u d e  above sea l e v e l ) .  

8.7 Srlule-bea3 balance: C a l i b r a t e  t h e  t r i p l e -be=  balance before  each t e s c  
s e r i e s .  using Class S s:an&rd ve igh t s .  Tne veighcs m u z  be wi th in  2 0 . 5 2  o f  the 
stan&=&, o r  rhe balance nusz be ad jus ted  to meec these 1Fn i t s .  

9.0 C & ~ L 7 U T I O S S  

Jnofnee r  and d r v - e a s  meter thermocouule~ : 

Carry Out  calculations' ,  r e ' t a in ing  at  l e i s t  one extra decimal f i g u r e  beyond that 
O f  the  acquired da ta .  Round o f f  f i g u r e s  a f t e r  f iM1 CA~CUlAKion. 

9 . 1  Calculation of Total Fornaldehvde: 

To de:er;cine the t o t a l  formaldehyde i n  mg, u s e  t h e  fo l lov lng  equat ion:  

_ .  
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Total mg fo-ldehyde - C, X v X DF X 

( [ d m o l e  aldchyde]/[g./mole DNPH derivative]) x 

lo-’ mg/pg . .  
- 

here: 

Cd - measured concentration of Dhm-fomaldehyde derivative. &aJ.. 

V - organic extract volume. mL 

DF - dilution factor 

- _  
. .  

9.2 

Determine 3 r e  formaldehyde concentration in the stack gas using the folloving 
equation: 

Formaldehvde concentration in f tack nas: 

C, - K [total fornaldehyde, mg] /,Y.(,ud) 
. *  

. *  vhere: 

K - 35.31 ft’/m’ if V.(.-, is expressed in English units 

- 1.00 m’/m’ if Vm(.td,  is expresse6 in metric w i t s  

VmcStd, - 
standard conditions, dscm (dscf) 

volume of gas sanple as measured by dry gas meter, corrected to 

9.3 
obtained from t h e  data sheet. 

9.4 LT Gas Volume: Calculate V.c,td, and  adjust for leakage, if necessary, 
using rhe equation in SeCKiOn 6.3 of EPA Hethod 5. 

9 . 5  
vapor and moisture contenr: from equations 5-2 m d  5-3 of EPA Method 5. 

10.0 

To determine the m i n i m  sample volume to be collected. use the folloving 
sequence of equations. 

10.1 From prior analysis of the v a s t e  f e t d ,  the concentration of formaldehyde 
(FDRH) introduced into t h e  combustion system c m  be calculated. The degree of 
destruction and removal efficiency t h a t  is required is used to determine t&e 
maximum amount of FOR!? alloved to be present in the effluent. This amount may 
be expressed as: 

Average D r y  Gas Meter Temperame and Average Orifice Pressure Drop are 

Volume of Water Va3or and Xolsture Content: Calculate the volume of water 

DETERXIKATION OF VOLUXE TO BE SA’SPLED 

1 
I 
I 
1 
I 
‘I 
I 
I 
I 
I 
1 
Ii 

I 
I 
I 
I 
I 
I 
I G-Zb 

L-50 



I 
I 
I 
I 
I 
I: 
1 
I 
'I 

HAU FOR\ MASS - 
I (VF) (FDR~,  conc) (100 - IDRE) ] 100 

*ere: 

VF - mass f l o v  ra:e of waste feed per h. 0 (lb/h)- 
-.  

ioR\ 

D E  - percent Destruction and Removal Efficiency reqhred 

Xax FOR3 - mass f l o w  rate (g/h [lb/h]) of FDKY emitted from t h e  combustion 

- concentration of FORM (vt L) introduced into the combustion process . .  . .  

source 

10.2 The average discharge concentration of t h e  FDR3 in t h e  effluent gas is 
determined by comparing the Hax FORK vith the volumetric flov rate being 
exhausted from the Eource. Volumetric f lov  rate drt. are available u a result 
of preliminary EPA Xethod 1 - 6 determinations: 

Hax FORMi conc - [hx FORn, k s  1.7 DV.LL(sud) 

' I. vhere: . -  

DV,Zi(.+d) 

FOR'i conc 

- volumetric flov rate of exhaust gas, dscm (dscf) 

- antleipa-ed concentration of the  €DRY in t h e  exhaust gas streaa, 
g/dscm (lb/Oscf) 

10.3 In raking this calculation, it is recommended that a safeq margin'of a t  
.. l e a s t  t e n  be included. I 

of FORK in entire sampling train 

volume t o  be collected s t  dry-gas meter 

ID& - detectable a m o u n t  

v,, - minimum dry standard 
I 

. .  
10.4 The folloving analytical detection limits and DhTH Reagent Capaciv (blsed 
on a total volume of 200 n L  in NO im?ingerr) must also be considered. in . 
determining a volume t o  be sarpled. 

I 
I . .  

I 
I 
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Table 2 .  Instrument Detection L i m i t s  and Reagent Capacity f o r  Formaldehyde 
h A l y s i r '  

b 

AMlyte Detect ion Limit. ppbG , Reagent C ~ p a c i V ,  ppuv 

6 6  
70 

formaldehyde 1.8 
acetaldehyde 1.7 
a c r o l e i n  1.5 .75 

75 
7 9  

ace tone /p rop io~ ldehyde  1.5 

79 
84 valeraldehyde 1.5 

is oval era1 dehyde 1.4 84 
hexaldehyde 1.3 08 

buryraldehyde 1.5 
methyl e thy l  ketone 1.5 

benzaldehyde 1.4 04 
o-/m-/p-tolualdehyde 1.3 0 9  
dime thylbenzal  dehyde 1.2 . 9 3  

Oxygemted compounds i n  a d d i t i o n  t o  formaldehyde are included f o r  comparison 
extension of t h e  methodology t o  other  compounds is possible .  

These values therefore  represent  

with formaldehyde; 

' Detection l i m i t s  a r e  determined in-so lvent .  
t h e  optimxa capab i l i t y  of the methodology. 

11.0 QUALITY COhTilOL 

11.1 S a m l i n g :  See EPk Manual 6 0 0 / 4 - 7 7 - 0 2 7 b  f o r  nethod 5 qual i ry  conrrol. 

1 1 . 2  Analvsis:  The qua l i ty  assurance p r o g r m  required f o r  this method includes 
the ana lys i s  of f i e l d  and method b lanks . 'p rocedure  va l ida t ions ,  and a.nalysis of 
f i e l d  sp ikes .  T h e  assessment of combustion data m d  pos i t ive  i d e n t i f i c a t i o n  and 
quanzi ta t ion  of formaldehyde are dependent on the  i n t e g r i t y  of t h e  s a q l e s  
received and the  precis ion and accuracy of the  ~ w l y z i c a l  methodology. Qualiry 
Assurance procedures f o r  this method are designed t o  monitor the  performance of 
the  ana ly t ica l  methodology and t o  provide t h e  required information t o  take 
c o r r e c t i v e  a c t i o n  i f  problems a r e  observed i n  laboratory operations o r  in f i e l d  
r q l i n g  a c t i v i t i e s .  

11.2.1 field Blanks: F i e l d  blanks muSt b e  subnl t ted  vlth rhe samples collected 
a t  each sampling r i t e .  The f i e l d  b lanks  include the  sample 'bot t les  containing 
a l iquo t s  of sample recovery so lven t s .  methylene chlor ide and vater, and unused 
D W H  reagent.  A t  a m i n i m u m .  one complete s a J p l i n g . t r a i n  w i l l  be assembled in t h e  
f i e l d  s tag ing  a r e a ,  taken t o  t h e  sampling area. and leak-checked at t h e  beginning 
and end o f  the t e s t i n g  ( o r  f o r  the r-e , t o t a l  number of times AS t h e  actual 
s q l i n g  train). The probe of c h e  blank t ra in  must be heated during t h e  sample 
test. No 
gaseous raEple w i l l  be passed through t h e  Blank s m p l i n g  train.  

The t r a in  vi11 be rec&red as i f  it were an ac tua l  t e s t  sample. 

11.2.2 nethod 'Blanks: A method b lank  muSt be prepared f o r  each ret of 
a n a l y t i c a l  operat ions,  t o  eva lua te  contamination and a r t i f a c t s  t h a t  CM be 
der ived from glassware. reagents ,  and sample handling i n  the laboratory.  

. .-  LA: i , 
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11.2.3 F i e l d  S D ~ :  A f i e l d  apike is performed by introducing 200 pL of the 
F ie ld  Spike Srandard i n t o  UI b p l n g e r  contrirdng 200 d. of DNPH aolu t ion .  
Standard implnger recovery procedures u e  f o l l w e d  urd the f i e l d  xpike sample is 
r e n u n e d  t o  the  hborAtOIy for u u l y s i r .  l h e  f i e l d  .pika is  w e d  as a check on 
f i e l d  handling and recovery procedures.  A n  a l i q u o t  of.&= ‘ f i e l d  sp ike  standard 
i s  r e t a i n e d  i n  the laboratory for d e r i v a t i z a r i o n  ud c o q r r r t i v e  u u l y s i s .  

12.0 HFIXOD P E F S Q W X C E  
.. 
--. .. 

12.1 Xethod uerfomance eva lua t ion  : The folloving expected method’performance 
p a r m e t e r r  f o r  prec is ion ,  accuracy,  md de tec t ion  limits a r e  provided in Table 
3. .. 

Table 3 .  Expected Kethod Perfo-ce for Fomldehyde 

Parameter R e c i s i o n  ‘AccurrcY Detect ion Limit’ 

Xatrix: -1 t15Z RPD t2OZ 1.5 x lo-’ lb/ft’  
(1.8 ppbv) i 

.I 
train+ 

.d ’ 
’ 

Relat ive percent  d i f f e rence  lbit for dual  t r a i n s .  
Limit  for f i e l d  spike recover ies .  
The lover  r epor t ing  l i m i t  having less than 12 probabi l i ry  of f a l s e  p o s i t i v e  

de tec t ion .  
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W O D  Z S A - D m x K n r A n O N  Or TOTAL GAS- 
IOU5 ORGANIC C O N c m a * T l O N  USmG A 
l h x c  IONIZATION A ~ ~ A I . ~ R  

’1. A p p l i c a b i l i t y  a n d  Principle  
ApplicabLUty. This method applies t o  

me meuurement of total gaseous organic 
concentration of vapors consisting primarily 

alksnes. alkenes. and/or arenes (aromatic 
h y d r m b o n s ) .  The concentration is ex- 
pressed ln t e r n  of propane (or other appro- 
priate orgKLic calibration pas) or In terms of 
carbon 

1.2 Principle. A gas sample is extracted 
from the  source through a heated sample 
line. if necessary. and glass fiber filter to a 
name i o n h t i o n  analyzer (a). Results are  
eporLed as volume concentration equiva. 
Icnu of the calibration gas or as carbon 
equivalents. 
2. D d ? n i t w m  

2.1 Measurement Spstem. T h e  total 
epuipment reguLred for the determlnation 
of the gas concentration The system con- 
sists of the folloaing major subsystems: 

2.1.1 Sample Interface. That portion of 
the system that is used for one or more of 
the followlnz sample acguisitioa sample 
-portstion. sa=nple mndltioning. or pro- 
Lection of the  analyzer from the  effects of 
the stack effluent. 

2.1.2 Owaaic Anabzer. T h t  portion of 
the SYS- that senses o m c  concentra- 

m d  generates an output pr~portlonal 
tc the gas concentration 

2.2 Span Value. The upper Limit of a gas 
mncentration measurement range that is 

1.1 

PI. 60, App.  A, Meth. 25A 

specified f o r  affected source categories In 
the applicable pa r t  of the regulationr The 
span value is established in the nppllcable 
regulation and Ls uuslly 1.5 to 2.5 rimes the 
applicable emission limit. If no span d u e  is 
provided. use a span value equivalent to 1.5 
to 2.5 times the expected concentration. Far 
convenience. t h e  span value should corre- 
spond to 100 percent of the recorder d e .  

2.3 Calibratlon Gas. A known concentm- 
tion of a gas in an appropriate dlluent gas. 

2.4 Zero Drift The difference in the 
measurement system rrsponse to a zero 
level calibration gas before and aiter a 
stated period of operation during which no 
unscheduled maintenance. repair. or adjust- 
ment took place. 

2.5 Calibration Drift. The difference Ln 
the  meswement  system response to a mid- 
level callbration gas before and aiter a 
stated period of operation during which no 
unscheduled maintenance. rep& or adjust 
ment took place. 

2.6 Response Tlme. The time fnterval 
from a step change in pollutant concentxa- 
Uon at the inlet to the emhion  measure- 
ment system to the h e  at which 95 per- 
cent of the corresponding final value Is 
reached s displayed on the recorder. 

2.7 Calibration m o r .  T h e  dl i femce  be- 
tween the kas concentration Indicated by 
the measurement system nnd the known 
concentration of the calibration oar. 
3. Ayporufw 

A schematic of an r m p t a b l e  meanrre- 
ment system is shovn in Figure 25.4-1. T h e  
essential components of the measurement 
system are described beloa: 

..- ”.... I .  b! 
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3.1 Orgsriic Concentrarion h n . a l m e r .  A 
f l ame  Ionhation analyzer (FIA) capable of  
meeting or exceedlng the  specUlcatlons. In 
thk method. 

3.2 Sample Robe.  Stainless steel. or 
equivalent. three-hole rake  type. Sample 
holes shall be 4 mm In diameter or smaller 
md locsted at 16.7. 50. and 63.3 percent of 
the  equtvalent stack diameter. hlternntlve- 
Is. a s b l e  opening probe may be used so 
that a gas sample Is collected from the cen- 
t r a l l y  located 10 percent area of the stack 
crass.section. 

3.3 Sample m e .  Stainless steel o r  
Teflon' tubing to trampon the sample gas 
to t h e  anallzer.  T h e  sample line should be 
heated. if necesarr .  to prevent condensa- 
tlon in t h e  h e .  

3.4 Calibration Valve Assembly. A three-  
was valve assembly to direct the  zero and 
callbration gases to the  analyzers Is recom- 
mended Otner  methods, such as puick-con- 
nect lines. to route calibration gas to the 
malmrs are  appllcsble. 

3.5 Particulate Fllter. An In-stack or an 
out-of-stack glass fiber filter Is recommend- 
ed if exhaust gas partlculate loading k slg- 
nUica!?t. An ouhf-s tack filter should be 
heated to prevent a n y  condensatlon. 

3.6 Recorder. A stripchart recorder, 
anslog computer. or digftal recorder for re- 
cor- measurement daw T h e  mLnlmum 
data reoordfng mutrernent  is one measure- 
ment value per mlnute .  Note: Thls method 
la of- ~ p ~ l i e d  In Uhls explosive -as. 
Cautlon surd care  should be exercised In 
choice of equipment and Lnsta?lation. 
4. Cdibmt ion  cnd O U e r  c c t w  

Gases used for callbrarlom, fuel, and com- 
busti03 air (L' required) are contained in 
rnmixessed gas cylinders. Reparat lon of 
calibration gases shall be done according to 
t h e  prccedure in Protocol KO. 1. listed in 
Reference 9.2. Addltionally. the manufac- 
turer of t he  cylhder should provide rec- 
ommended shelf We f o r  each csllbi-atlon cas 
cylinder over which t h e  concen'ation does 
not change more than = 2  percent from the 
certified value. For calibration gss values 
not g e n e m y  available (Le.. organics be- 
tween l and 10 percent b y  volume). altema- 
tive n e t h o d s  for prepa-L!g calibration gas 
mixtL-es. s u h  as dilution sys tem.  may be 
used a i t h  prior approval of the AdnLnistra-  
tor. 

Calibration gases usually consist of pro- 
pane in air or nitrogen a?d are determined 
Fn terms of the  span value. Organic com- 
pounds other  tha? propme c8n be used fol- 
loai?g t h e  above guidelines and m u g  t h e  
appropriate corrections for response factor. 

. .  

Mention of t r ade  n r - e s  or specific prod- 
ucts does not consti:cte endors-nenr by t h e  
h v i r o ~ e n t a l  Protection Agency, 

L - 5 7  

4.1 %el. A 40  pe.rcent H./60 percent Ee 
or 40  percent HJ60 percent N, gas &twe 
Is recommended to avold an Oxygen Syner. 
pLrm effect that  reportedly 0ccUrS when 
oxygen concentration varies  s i g n l i i c a n t l y  
from a mean value. 

4.2 Zero Gas. Hlgh purlty alr d t h  1- 
than 0.1 p a  per mllljon by volume (Ppmv) 
of organic materlal (propane or carbon 
equivalent) or l e u  than 0.1 percent of the 
span value. whichever Is greater. 

4.3 Low-level Calibratlon Gas. An organic 
callbratlon gas a i t h  a concentratlon eguiva- 
lent to 25 to 35 percent of the applicable 
spa? value. 

4.4 Mid-level Calibratlon Gas. An Organlc 
crJbration gas a i th  a concentratlon egulva. 
lent to 45 to 55 percent of the  applicable 
span value. 

High-level Calibration Gas. An organ- 
ic d b r a t l o n  gas with a concentrstlon 
equivalent to 80 to 90 percent of the appli- 
cable span value. 
5. bfewu- t  SysLem Perlomacncc Spcci- 
frccliorrr. 

5.1 Zero Drift. Lw than -3  percent of 

4.5 

the  span value. 
5.2 Calibration Drift. Less than 2 3  per. 

cent of span value. 

cent of the d i b A t f O n  gas value. 
6. A c i u t  Prrparntwtrr 
6.1 Selection of Samp,llng Site. T h e  loca- 

tlon of the  samplLng site b generally m i -  
fled by the appliCnble regulation or purpose 
of the  rest: Le.. exhaust s e d .  inlet b e .  e t c  
T h e  sample wrt shall be located a t  least 1.5 
meters or 2 equivalent dlazneters upstream 
of the gas discharge to the atmosphere. 

6.2 Location of Sarnple Robe.  Install the  
sample probe so tha t  t h e  probe Is centralls 
located In t h e  stat+ pipe. or duct and Ls 
sealed tightly at the stack port mnnettlon 

6.3 Measurement Sysstcm ReparatJon 
Prior to t h e  emission test. a w m b l e  t h e  
measurement system follodng the  manu- 
facturer's u-ritten LNtructions In preparLng 
the  sample interface and the  organic ana- 
lyzer. Make the  system operable. 
F"IA equipment can be calibrated for 

almost a n y  m?ge of LOW organics ccncen- 
tratiors. For high concentrations of o r g o  
ics (>1.0 percent by volume as propane) 
modifications to most coumonly available 
analszers are  necessary. One accepted 
method of equipment modification is to de- 
crerse the  s u e  of the sample r~ the  a n a l p r  
through the  use of a smaller diameter 
sample capilla;y. Direct and continuoU 
measurement of organic concentration Is a 
neceuary consideration when determining 
a n y  modification design. 

6.4 Calibration Error Test. ImmediatelS 
DnOr Lo the  test series. (u-ithin 2 hours Of 
the  staf. of the test) introduce zero and 

5.3 Callbration Error. Lw than 2 5  per- 



_ , . . . . _ , . . . _ . I . .  - 

high-level calibration gas a t  t h e  calibration 
valve assembly. Adjust  the  ana lper  output 
to t h e  appropriate levels. Li necessary. Cal- 
culate t he  predlCLed response for the low- 
level a n d  mld-level gases based on a linear 
-pome l h e  between the zero and  high- 
level resporses. Then introduce lov-level 
m d  mld-level d ib ra t ion  gases successively 
to t h e  measurement system. Record the an- 
&zer responses for low-level and mid-level 
&bration gases and determine the difler- 
ences between the measurement system re- 
morse~ and the predicted responses. These 
differences must be less than  5 percent of 
the respective calibration gas value. If not. 
the measurement system is not accepbble 
and must be replaced or repaired prior to  
testing. No adjustments to the  measurement 
system shall be conducted after the calibra- 
tion and before the drift check (Section 7.3).  
If adjustments are n e c w  before t h e  
completion of the test series. perform t h e  
drift checks prior to the  required adjust- 
ments and  repeat the calibration following 
the adjustments. If multiple electronic 
ranges a re  to be used, each additional range 
must be checked with a mid-level calibration 
gas to verify the multiplication factor. 

6.5 Response T h e  Test. Introduce zero 
gss Into t h e  measurement system a t  the  
mllbration valve assembly. When t h e  
system output  h8s stsbilized. mi tch  quickly 
to t h e  hlgh-level callbration g;ls. Record t h e  
time from t h e  concentration change to t h e  
measurement system mswnse  equivalent to 
95 percent of the step change. Repeat t h e  
test three times and avenge the results. 
7. Emission bfccrurcrrunt Tu2 Pmcedux 

7.1 Organlc Meznrement.  Begin sarn- 
P h g  a t  t h e  start of the test period. record- 
bx time and a n y  required process Lniorma- 
tion as appropriate. In particular. note on 
the recordhg c h a n  periods of process inter- 
ruption or cyclic operation. 

7.2 Drift  Determlnation. Immediately 
following t h e  completion of the test period 
and hourly during the  test period. relntro- 
duce t h e  zero and mid-level calibration 
m e s .  one at a time. to t h e  measurement 
system a t  the calibration valve assembly. 
(Make n o  adjustments to the  measurement 
System until after both the zero &?d calibra- 
tion drift checks are made.) Record the ana- 
1 n e r  response. If the drift values exceed the  
sPecUied Linlts. inva!date the test resulrs 
Preceding t h e  check and repeat the Lest fol- 
loa.Fng corrections to the  measurement 
spstem. Alternatively. recalibrate the test 
measurement system 85 in Section 6.4 and 
=Port t h e  results using both sets of calibra- 
tion data (Le.. data determined prior to the  
k t  period and data determined following 
the test period). 
8. h a n i c  Conccntrciion Cdculatioru 

Determine the average organic concentra- 
tion Ln terms 01 ppmv as propkqe or other 
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calibration gas. The average shall be deter- 
mined by the integration of the Output re- 
cording over the period specified in the np- 
p l i ab le  regulation. 

If results u e  required in t e r m  of ppmv as 
carbon. adjust measured concentrations 
using Equation 25A-1. 

C.=K C,, Eq. 25A-1 

Where: 
C.=Org-anic concentration as carbon. ppmv. 
C,=Organic concentration BS measured. 

K=Carbon equivalent correction factor. 
wmv.  

K = 2  for ethane. 
K = 3  for propane. 
K = 4  for butane. 
K=ApprOpnate response factor for other 

organlc calibration gases. 
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CALCULATION EQUATIONS 

METHOD 2 

. .  

= 60 vs A Qa 

.. 

*Al te rna te  equat ions  f o r  c a l c u l a t i n g  mois ture  content  from wet bu lb  a n d  
dry  Suld da ta .  ' 
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A 

An 

Bw s 

CP 

Ca 

CS 

EA 

Y 

Gd 

I 

Md 

MS 

MP 

Pbar 

SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

= Concentration of particulate matter in stack gas, 
wet basis, GR/ACF 

= Concentration of particulate matter in stack gas, dry 
basis, corrected to standard conditions, GR/DSCF 

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

= Specific gravity (relative to air), dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis, g/g - mole. 

= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, I N .  Ut. 
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= Absolute p re s su re  of s t a c k  g a s ,  I N . H G .  

= S t a n d a r d  a b s o l u t e  p re s su re .  29.92  I N .  H G .  

= Actual vo lumetr ic  s t a c k  gas flow r a t e ,  ACFM 

= Dry volumetr ic  s t a c k  gas flow r a t e  co r rec t ed  t o  s t anda rd  
c o n d i t i o n s ,  DSCFX 

= Rela t ive  humidi ty ,  4, 

= Dry bulb tempera ture  o f  s t a c k  gas, O F  

Wet bulb temperature  o f  s t ack  gas ,  O F  

Absolute average d r y  gas meter temperature ,  OR 

= Absolute average s t a c k  t enpe ra tu re ,  O F  

= 

= 

= S t a n d a r d  abso lu t e  temperature .  528 O F  (68 O F )  

= T o t a l  sampling t ime,  min. 

= Total volume o f  l i q u i d  c o l l e c t e d  i n  impingers and 
s i l i c a  g e l ,  m l  

= Volume o f  gas sample a s  measured by dry gas  meter. CF 

= Volume o f  g a s  sample measured by t h e  dry g a s  meter 
co r rec t ed  t o  s t anda rd  cond i t ions ,  DSCF 

= Volume o f  water  vapor i n  t h e  gas sample c o r r e c t e d  t o  
s tandard  c o n d i t i o n s ,  SCF 

= Average a c t u a l  s t a c k  g a s  v e l o c i t y ,  FT/SEC 

= Vapor p r e s s u r e  a t  T d b ,  IN. H G .  
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“P twb  = Vapor pressure a t  T,b. IN. HG 

z = Average pressure d i f f e r e n t i a l  across the o r i f i c e  
meter, I N .  UC. 

A? = Velocity pressure of stack g a s ,  I N .  W C .  

Y = Dry t e s t  meter correct ion coef f ic ien t ,  dimensionless 

P = Actual g a s  densi ty ,  L S / A C F  
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CALCULATION EQUATIONS 

METHOD 3 

%EA 

Md 

Bws 

10O(%O2 - 1.5% CO)' 
0.264% N, - %Oe + 0.5% co 

L 

O.44(%CO2) + 

'd 

L 

0.32 (%02) + 0.28 

0.18 Bws 

XCO ) 

" w (  std) 
'W(std) + "rn(std) 
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CALCULATION EQUATIONS 

METHOD 5 

Pbar + n/13.6 
= 17.65 V, y ( 1 

'm(avg) 'm( s t d )  

= 0.0472 VIS 'w( s t d )  

- - 'w ( s t d )  

'w( s t d )  + 'm( s t d )  

Ts(avg) 'rn(std) 
= 0.0944 (p A tl - 

s s n  Bws' 

15.43 M 

'in( s t d )  
- - 

272.3 M Ps 

Ts( avg) ( 'w(std)  ' m ( s t d ) j  
- - 

= 8.5714 x C, Qs,d 

1.3228 x 10-1 M A - - 
O *" 
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SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

= Concentration of particulate matter in stack gas, 
wet basis, GR/ACF 

Concentration of particulate matter in stack gas, dry 
basis, corrected to standard conditions, GR/DSCF 

= 

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless = 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis, g/g - mole. 

= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, IN. W C .  
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Absolute p re s su re  of  s t a c k  g a s ,  1it.HG. 

Standard a b s o l u t e  p re s su re ,  29.92 I N .  HG. 

Actual vo lumetr ic  s t a c k  gas flow r a t e ,  ACFM 

Dry volumetr ic  s t a c k  gas flow r a t e  cor rec ted  t o  
c o n d i t i o n s ,  DSCF?l 

Re la t ive  humidi ty ,  4p 

Dry bulb tempera ture  of  s t ack  g a s ,  O F  

W e t  b u l b  tempera ture  o f  s t a c k  g a s ,  O F  

Absolute average d r y  g a s  meter temperature,  03 

Absolute average s t a c k  temperature ,  O F  

Standard a b s o l u t e  tempera ture ,  528 O F  (68 O F )  

Total sam?ling t ime ,  min. 

t n d a  

T o t a l  volume of l i q u i d  c o l l e c t e d  i n  impingers and 
s i l i c a  g e l ,  m l  

Volume o f  gas  sample as measured by dry g a s  meter ,  CF 

Yolume o f  gas  sample measured by t h e  dry gas meter 
co r rec t ed  t o  s tandard  cond i t ions ,  DSCF 

Volume o f  water  vapor i n  t h e  gas sample co r rec t ed  t o  
s t anda rd  c o n d i t i o n s .  S C F  

Average a c t u a l  s t a c k  g a s  ve loc i ty .  FT/SEC 

Vapor p r e s s u r e  a t  Tdb.  I N .  HG. 
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"P twb  = Vapor pressure a t  Twb. I N .  HG 

m = Average pressure d i f f e r e n t i a l  across the o r i f i c e  
meter. I N .  WC. 

AP = Velocity pressure o f  s tack gas. I N .  WC. 

Y = Dry t e s t  meter correct ion c o e f f i c i e n t ,  dimensionless 

P = Actual g a s  dens i ty ,  LS/ACF 
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I n t e r p o l  1 L a b o r a t o r i e s  
PH-10 E q u a t l o n s  

p r e l l m i n a r v  Run CalCUlatlOnS: 

Md = 0.44Bq + 0.32Bq + Oi28 (B,, + 8,) 

M, = M,(l - 

P,  - Pa + 22 

+ 0.18 ( M a  
100 

13.6 

p = 152.418 + 0.2552 t, + 3.2355~10"~ ti 

+ 0,53147 (Bq) - 0.74143 MC 

(t, + 4 6 0 )  0.29'9 

(M, P,  I 9, - 2.837 x10-l p 

1.083 ( tm + 4 6 0 )  M ~ A ~  - % ) p 8 /  
t, + 460 AH = 

'b 

D w e l l  T i m e s :  

O t h e r P o i n  ts w h e r e n = 2 ,  3 ,  .-., 12 

9-5-91/PL 
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P o s t  T e s t  C a l c u l a t i o n s :  

p = 152.418 + 0.2552 Fa + 3.2355~10-~ ?a 
+ 0.53147 B4 - 0.74143MC 

0.7091 0.2091 

D,, = 0.15625( rs + 4 6 0  ] ($-) MB p ,  

where 

- m o l e c u l a r  w e i g h t  of e x h a u s t  g a s  

- p e r c e n t  volume of C02 i n  e x h a u s t  g a s  on a d r y  b a s i s  

- p e r c e n t  b y  volume o f  O2 i n  e x h a u s t  g a s  on a d r y  b a s i s  

- p e r c e n t  b y  volume o f  N2 i n  e x h a u s t  g a s  on a d r y  b a s i s  

- p e r c e n t  by  volume of CO i n  e x h a u s t  gas on a d r y  b a s i s  

- p e r c e n t  by  volume o f  w a t e r  v a p o r  i n  e x h a u s t  gas 

- a c t u a l  m o l e c u l a r  w e i g h t  of  e x h a u s t  g a s  

- a b s o l u t e  p r e s s u r e  of e x h a u s t  g a s ,  I N . H G  

- s t a t i c  p r e s s u r e  o f  e x h a u s t  g a s ,  I N . W C  

- a b s o l u t e  b a r o m e t r i c  p r e s s u r e ,  I N . H G  

- a v e r a g e  e x h a u s t  g a s  t e m p e r a t u r e  from p r e l i m i n a r y  
d e t e r m i n a t i o n  o r  p o i n t  g a s  t e m p e r a t u r e ,  %' 

- c y c l o n e  flow r a t e  a t  a c t u a l  ( o r  s t a c k )  c o n d i t i o n s ,  ACFH 
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Q,( ,rd , -  c y c l o n e  f l o w  r a t e  a t  d r y  s t a n d a r d  c o n d i t i o n s ,  DSCFH 

AH - p r e s s u r e  d r o p  a c r o s s  c a l i b r a t e d  o r i f i c e ,  I N . W C  

AHl  - o r i f i c e  c o e f f i c i e n t  o r  p r e s s u r e  d r o p  a c r o s s  c a l i b r a t e d  
o r i f i c e  @ 0 . 7 5  DSCFH, I N . W C  - t e m p e r a t u r e  o f  d r y  t e s t  m e t e r ,  OF t. 

ApK201'- v e l o c i t y  p r e s s u r e  o f  g a s  s t r e a m  a s  measured w i t h  S - t y p e  

ApN2 - v e l o c i t y  p r e s s u r e  of  g a s  s t r e a m  a s  measured w i t h  S - t y p e  

C:2p1A- p i t o t  t u b e  c o e f f i c i e n t  of S - t y p e  p i t o t  t u b e  a t t a c h e d  t o  

C:2 

A t n  - d w e l l  t i m e  a t  t r a v e r s e  p o i n t  n ,  where n - 2 ,  3, ..., 12, 

p i t o t  a t t a c h e d  t o  c y c l o n e ,  I N . W C  

p i t o t  t u b e  as  p e r  EPA Method 2 ( p r e l i m i n a r y  t r a v e r s e ) ,  I N . W C  

c y c l o n e ,  d i m e n s i o n l e s s  

- p i t o t  t u b e  c o e f f i c i e n t  of S - t y p e  p i t o t  t u b e  u s e d  i n  
p r e l i m i n a r y  t r a v e r s e ,  d i m e n s i o n l e s s  

m i n u t e s  

A t ,  - d w e l l  t i m e  a t  t h e  f i r s t  s a m p l i n g  p o i n t ,  m i n u t e s  
- - a v e r a g e  s t a c k  g a s  t e m p e r a t u r e  d u r i n g  t e s t  r u n ,  9 t 8  

e - t o t a l  r u n  t i m e ,  m i n u t e s  

V,,s:d,-  t o t a l  d r y  volume of g a s  sampled ,  DSCF - f i n a l  volume o f  w a t e r  i n  s a m p l i n g  t r a i n  c o n d e n s e r  s y s t e m ,  ml - i n i t i a l  volume of  w a t e r  i n  s a m p l i n g  t r a i n  c o n d e n s e r  s y s t e m ,  
m @  - a v e r a g e  t e m p e r a t u r e  of d r y  t e s t  m e t e r  d u r i n g  r u n ,  OF 

- d r y  t e s t  m e t e r  c o e f f i c i e n t ,  d i m e n s i o n l e s s  - a v e r a g e  p r e s s u r e  d r o p  a c r o s s  t h e  c a l i b r a t e d  o r i f i c e  i n  t h e  
s a m p l i n g  t r a i n  d u r i n g  t h e  r u n ,  I N . W C  

= volume o f  d r y  gas sampled  as  measured by t h e  d r y  t e s t  meter  

= a c t u a l  o r  a c h i e v e d  5 0 1  c u t p o i n t  f o r  a g i v e n  r u n  of t h e  

a t  m e t e r  c o n d i t i o n s ,  CF 

d e v i c e  o r  c y c l o n e  used  t o  remove o r  s k i m  o f f  t h o s e  p a r t i c l e s  
w i t h  ae rodynamic  e q u i v a l e n t  d i a m e t e r s  g r e a t e r  t h a n  o r  e q u a l  
t o  10 m i c r o n s ,  m i c r o n s  
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GR/DSCF - 5.0885 x 10-4 (CO.PPM.DRY) 

mg/dsan = 1.165' (CO.PPM*DRY) 

m - 8.5714 x (GR/DSCF)(QS,d) 

2.9857 x F., (SR/DSCF) " = E 
20.9 '2.d 

Where 
CoCQ-free,dry,avg = average o f  two determinations of carbon 

monoxide on a dry. %-free fn teg ra t ed  
f lue gas sample reported In ppn by 
volune 

C02.d 

02.d 

= carbon dioxide.  concentration of f lue 
gas 'on a dry percent by volune b a s i s  

= oxygen concentration o f  flue gas on a 
dry percent  by v o l m  b a s t s  

M-13 
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K 

M-PPM-DRY 

CO-PPM-WET ' 

GR/DSCF 

mgldsan 

. 
111 

Qs.d 

E 

Fd 

= mois ture content o f  f l u e  gas on a percent 
by volume bas is  

= carbon monoxide concentrat ion i n  ppn b y  . volume on a d r y  basis 

= carbon monoxide concentrat ion i n  ppm b y  
volume on a wet o r  ac tua l  basis 

= concentrat ion o f  carbon monoxide i n  
f l u e  gas on a gra ins per d ry  standard 
cubic  f o o t  basis (68 OF, 29.92 1N.HG.) 

= concentrat ion o f  carbon monoxide I n  

i f l u e  gas on a m i l l i g r a m  per d r  
standard cubic  meter bas is  (60 F. 
29.92 1N.HG.) 

= emission o r  mass r a t e  o f  carbon 
monoxide on a LB/HR basis  

- v o l m e t r i c  f l o w  r a t e  o f  f l u e  gas I n  d r y  
standard cubic  f e e t  per sllnute 

= emission f a c t o r  o f  carbon monoxide I n  
pounds of carbon monoxide emi t ted per  
m i l l i o n  BTU h e a t  i n p u t  (LB/WBTU) 

= F-Factor o f  respec t ive  f u e l  In dry 
standard cub ic  f e e t  o f  exhaust gas a t  
0% oxygen per m i l l i o n  BTU o f  heat i n p u t  
(DSCF/MMaTU) 
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CALCULATION EQUATIONS 

Chromotropic Acid Method for Formaldehyde 

- a  - 'soln 
'aliq 

= mass of formaldehyde in total sample in ug mt 
m = mass o f  formaldehyde in aliquot in ug 

'soln 

'aliq 

where 

a 
= volume of total sample in cc (500 cc normally) 

= volume of aliquot taken for analysis in cc 

.0283 mt 

'std 
PPMeDRY = 

PPMsWET = PPM DRY (l-MC/lOO) 

GRIOSCF = 5.45 x (PPM-DRY) 

mg/dscm = 1.249 (PPM-DRY) 

. 
m = 8.5714 X (GR/DSCF) (Qs,d) 

where PPMeDRY = concentration of formaldehyde in parts per 
million by volume on a dry basis 

PPM'WET = concentration of formaldehyde in parts per 
million by volume on an actual or wet basis 

= moisture content of gas on a percent by volume 
basis 

MC 

GR/DSCF = concentration of formaldehyde in gas on a 
graans per dry standard cubic foot basis 
(68 F, 29.92 IN.HG.) 

m = emission or mass rate of formaldehyde in pounds 
per hour (LB/HR) 
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Method 25A 

To ta l  Caseous Organics Calculatlon Equations 

LB C/HR = 0.5714 x 10" ( W D S C F )  (DSCFM) 

where: 

GR C/SCF = grains o f  t o t a l  saswus organics as carbon por actual 

( w e t )  standard cubic foot  

OR C/DSCF =grains of t o t a l  gaseous organics as u r b o n  per d y  
standard cubic foo t  

LB C/HR = pounds.of t o t a l  gasews organics as carbon m l t t e d  per 

hour 

Note 1: The Ratf lech Mods1 RS55 Heated FID Analyzer. as normally 
operated w l th  a heated f i l t e r .  b a t e d  sample l i n e  and heated 
detector  oven ~ I v e s  ppm,w. 

Note 2: ppn,C = ppm as carbon = ~ m t h a n e  
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Interpol1 Laboratories, Inc. 
(612)  786-6020 

Calculation of (LB/KLB FLUE GAS) 
Louisiana Pacific - Two Harbors, Minnesota 

Dryer Particulate Emission Rate 

Parameter Run 1 Run 2 Run 3 

( Q i , d )  DSCFM 31908 30685 31989 

m (LB/HR) 175813 169074 176259 

m (~O~LBIHR) 175.8 169.1 176.3 

f g  

f(1 

mp 1 W H R )  39.60 46.40 36.73 

E (LB/KLB) 0.23 0.27 0 . 2 1  

mf9  = 174457/31648 = (LB/HR)/(DSCFM) = 5 .51  Q i d  
From Method 2 Determination 

S-412 

M-17 



I n t e r p o l 1  L a b o r a t o r i e s ,  I nc .  
(612)  786-6020 

C a l c u l a t i o n  Of (LB/KLB FLUE GAS 130% EXCESS A I R )  
L o u i s i a n a  P a c i f i c  - Two Harbors ,  Minnesota  

Thermal O i l  H e a t e r  P a r t i c u l a t e  Erni s s i o n  Rate 

Parameter Run 1 Run 2 Run 3 

(Qr,d) DSCFM 15432 15120 16779 

m, (LB/HR) 74228 72727 80707 

m, ( ~O!LB/HR) 74.2 72.7 80.7 
1g 

mp (LB/HR) 1 .51  1.78 1.81 

E (LB/KLB) 0.020 0.024 0.022 

BOZ ( t  V / V )  15.50 15.60 15.90 

E (LB/KLB f l u e  gas a d j .  
t o  50% Excess A i r )  0.039 0.047 0.046 

m = 74559/15472 = (LB/HR)/(DSCFM) = 4.81 Qrd 
f g  

From Method 2 D e t e r m i n a t i o n  

S-412 

M- 18 
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SAMPLING TRAIN CALIBRATION DATA 
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EPA M e t h o d  5 G a s  M e t e r i n q  S y s t e m  
O u a l i t y  C o n t r o l  C h e c k  Data  S h e e t  

@ p e r  a t u  Module No. __ 2 
I 

I n s t r u c t i o n s :  @ p e r a t e  t h e  c o n t r o l  madctle a t  s f l o w  r a t e  e q u a l  
t o  .'.'HS f o r  1!:1 m i n u t e s  Gafo re  a t t a c h i n g  t h e  um- 
b i l i c s l .  E e c o r d  t h e  f a l l o w i n g  data: 

C a l c u l a t e  Yc,- a s  f 01 1 ows: 

I:,. 5 
1.73' 

1.'- 

.. , - 
T S n  - 



EPA Method 5 Gas Meterinq System 
Quality Control Check Data Sheet 

Instructions: @ p e r a t e  t h e  c u n t r o l  module a t  a flow r a t e  equal 
t o  .'',HS for 1i:l minutes b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  Sscord  t h e  f o l l o w i n g  data: 

C a l c u l a t e  Y,, a s  follows: 

L J 
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T i  m e  
! T i n )  

EPA M e t h o d  5 G a s  M e t e r i n g  Sys tem 
D u a l i t y  C o n t r o l  C h e c k  Data S h e e t  

Meter Temp.  (-F) 
L'ol u m s  

( C F )  I n 1  et j O u t l s t  

I n s t r u c t i o n s :  @ p e r a t e  t h e  c o n t r i j l  m o d u l e  zt a f l i j w  r a t e  e q u a l  
t o  ....HG f o r  IC:! m i n u t e s  b s f o r e  a t t a c h i n g  t h e  u m -  
b i l i c a l .  F : e c G r d  the  f o l i E w i n g  d a t a :  

C a l c u l a t e  Y e ,  a s  f o l l o w s :  

1 

i n .  b1.C. 

::r . 5 

4 2 / 7 3  I. 



EPCI M e t h o d  5 Gas M e t e r i n q  System 
Q u a l i t y  C o n t r o l  C h e c k  D a t a  S h e e t  

Job  Date  i ~ - / ~ - 9 2  
O p e r a t o r  M o d u l e  No. 2 
I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r u l  m o d u l e  a t  a f l o w  ra te  e q u a l  

t u  .'".HE f o r  i C 1  m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  E e c u r d  t h e  f o l l o w i n g  d a t a :  

C a l c u l a t e  Y,, a s  f o l l o w s :  
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I n t e r p o l 1  Labora tor ies ,  I n c .  

(612)  786-6020 

Hozzle C a l i  b r a t l o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  2-11-92 

Technic ian: E .  Trowbri  dge 

Nozzle Number 4-3 

The nozzle i s  r o t a t e d  i n  60 degree increments and the  diameter a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 i nch .  The observed readings and 

average are shown below. 

P o s i t i o n  Diameter 

( i nches )  

1 .109 

2 .194 

3 . 190 

Average : .191 

N-12 
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I n t e r p o l 1  Labora tor ies ,  I n c .  

(612) 786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  2-11-92 

Technic ian:  E .  Trowbridge 

Nozzle: PM-10 

The nozz le  i s  r o t a t e d  i n  60 degree increments and t h e  d iameter  a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 i n c h .  The observed readings and 

average are  shown below. 

P o s i t i o n  Oiameter 

( i nches ) 

1 .158 

2 .158 

3 .158 

Average: .158 

N-13 



I n t e r p o l 1  Labora to r ies ,  I n c .  

(612)  786-6020 

Nozzle Cali b r a t 1  on 

Data Sheet 

Date o f  C a l i b r a t i o n :  2-11-92 

Technic ian:  D. Van Hoever 

Nozzle Number 7-4 

The nozz le  i s  r o t a t e d  i n  60 degree increments and the  diameter a t  each 

p o i n t  i s  measured t o  the nearest  0.001 i n c h .  The observed readings and 

average are shown below. 

Posi t i  on Diameter 

( i nches )  

1 .241 

2 .247 

3 .248 

Average : .245 

N-14 
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I n t e r p o l 1  Labora tor ies .  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  2-12-92 

Technic ian:  D. Van Hoever 

Nozzle Number 7-5 

The nozz le  i s  r o t a t e d  i n  60 degree increments and the  d iameter  a t  each 

p o i n t  i s  measured t o  t h e  neares t  0.001 inch .  The observed readings and 

average are shown below. 

P o s i t i o n  Diameter 

( i nches )  

1 , 3 1 1  

2 ,310 

3 .311 

Average : .311 

N -  15 



I n t e r p o l 1  Labora tor ies .  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date of  C a l i b r a t i o n :  2-13-92 

Technic ian: E .  Trowbri  dge 

Nozzle : PM-10 

The nozz le  i s  r o t a t e d  i n  60 degree increments and the  d iameter  a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 i nch .  The observed readings and 

average are shown below. 

Por i  t i on Diameter 

( i nches )  

1 .198 

2 .198 

Average : .198 

N- 16 
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I n t e r p o l 1  Labora to r ies ,  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  2-13-92 

Technic ian:  0. Van Hoever 

Nozzle Number 7-4 

The nozz le  i s  r o t a t e d  i n  60 degree increments and t h e  d iameter  a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 inch .  The observed readings and 

average are shown below. 

P o s i t i o n  Diameter 

( inches 1 

1 .250 

2 .250 

Average : .249 

N- 17 



I n t e r p o l l  Laboratories, Inc. 

Temperature Measurement Device  
S ; a l i b r a t i o n  Sheet 

n e t h d  of C a l i b r a t i o n :  
Coapir i ron i9iinrt Am wrcnry i n  ;Iiu theriwetir us is9  I therwrti:t~d and inru l i :cd i l u m i n u i  bloct dcr iqntd 
to p r m i d c  unifori tci;trituri. 118 ttwerituri ii U j u t t d  
cartridge. 
Omtqi nodel EL-300 T ~ p e  I Thtrwxou~li S i w l i t o r  r h i d  nrovidu 22 p r i c i s e  t c i o e r i t u r i  eauivilent i i l l i r o l t  
i i g n i l s .  T ~ I  CL-IOO 11 colt j u s c t i n i  c o i w n r i t t d .  ~ a ~ i b r i t i ~ n  rccuricy i i  t 0 .11  of swn ~ Z I O O ~ I  I drgrti 
[for n t q i t i t i  teiceritrrtr i C d  
therixouDli at thi 1sdici:td t t ip t r i tu r : .  

I d j u s t i n 9  the ro l t i f e  00 tht bloct btitir 

@ 

I dtcjrtes. The CI-100 siwl i tH exact ly  the t i l l i r o l t i g e  of I Type 

Desi red 
Temp (OF) 

M i n a l  

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
16W 
1700 
1800 
1900 
zoo0 
2100 

~ ~~ 

Temperature of 
Standard o r  

Simulated ~ e m p  (OF) 

Reswnse of 
Unit h d e r  Test 

(DF) 

Averages: 

D e v i a t i o n  l-q-i- 

OF = off scale  response by u n i t  under t e s t  ('%I 
% dev = 100 h t  / (460 + t) 

u n i t  i n  tolerance 
u n i t  was nor i n  tolerance: r e c a l i b r a t e d  - See new c a l i b r a t i o n  sheet .  

5-433  N - i a  
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I n t e r p o l l  Laboratories, Inc. 

Temperature Heasurement Device 
p l i b r a t l o o  Sheet 

Hethod o f  Calibration: 
u t o e l i r i s o n  agi inr ;  AS711 w r c u r y  in g l i u  t h t r l o H t e r  n i i g  I t h e r m s t i t u d  i n d  insulated r l u a i n u a  b lock d ts ignrd  

to pror ide i n i f o r a  t e a n r i t u r e .  111 t e r p e r i t u r i  i r  d j i r t e d  by i d j a r t i o g  the  roluge on t h e  blKi L e e t t r  
c i r t r i d g e .  
Oagi Mdel CL-100 I p e  I Thtrmcouole  Siwlator r h i d  p r o r i d U  22 precise  t e a o e r i t a r e  e a u i r i l t n t  Billirolt 
i i # n i l r .  Tbr CL-I00 i r  cold junct ion c m n t n s i t e d .  Ca l ibr i t ioo  I m r i c y  l it 0.11 of  win I Z l 0 0 9 1  
( f o r  n e g i t i r r  t raner i tures  ~ d d  
theraocouDle i t  the indiceted t e i p t r i t u r e .  

1 degree 
2 k g r c c s .  The LL-390 c i w l i t e t  exact ly  the a i l l i r o l t a g e  of a Iypc I 

Desi red 
Temp (OF) 

M i n a l  

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

Temperature of  
Standard or 

Sfrnulated T W  ( O F )  

~~ 

Response-& 
hit Under Test 

Of = o f f  scale response by un i t  under tes t  (%I 
x d e V  = 100 A t  / (460 + t) 

16 u n i t  i n  tolerance 
0 U n i t  uas not i n  tolerance: reca l ib ra ted  - See new ca l ib ra t ion  sheet. 

N-19 
5-433 

. ... 



1. 
2. 
3. 

4. 

5. 

6. 
7.  

8. 

9. 

10. 

11. 

12. 

13. 

I n t e r p o l 1  Labora tor ies  
.( 612)786-6020 

S-Type P i t o t  Tube Inspect ion Sheet 

P i t o b e  No. 4/22 

P i t o t  tube dimensions: 

External t u b i n g  diameter  (Ot) . T/d IN. 

Base t o  Side A opening p lane  (PA) L/L / IN. 
Base t o  Side B opening plane (P,) 1 Ljd d IN. 

A1 i gnment : 

a1 < l o o  D 
(100 

O 2  

Distance from P i t o t  t o  Probe Components: 

P i t o t  t o  0.500 IN. nozzle , 7 4 2  IN. 

P i t o t  t o  probe shea th  3. dc3 I N .  

P i t o t  t o  thermocouple ( p a r a l l e l  t o  probe) 3. d d  IN. 

P i t o t  t o  thermocouple (pe rpend icu la r  t o  probe) , 7 d /  IN. 

Date of Inspect ion : Inspected by: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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In te rpol1  Laborator ies  
(612)786-6020 

S-Type P i t o t  Tube Inspect ion Sheet 

Pitobe No. k-22. 

P i t o t  tube dimensions: 

1. External t u b i n g  diameter ( D t )  , T / d  IN. 

2. 
3. 

Base t o  Side A opening plane (PA) , Y d y ,  IN. 
Base t o  Side B opening plane ( P B )  ’ y&-z, IN. 

A 1  i gnrnent : 

4 .  a l  <IO0 D 

6. B1 < 5 O  / 

7 .  B 2  < 5O A 

5. a 2  <IO0 / 

8. 2 <.125” . B Z -  

9. u c.0625” , d 9 -  

Distance from P i t o t  t o  Probe  Components: 

10. P i t o t  t o  0.500 IN. nozzle I 7&> IN. 

11. P i t o t  t o  probe sheath r *Bd  IN. 

12. P i t o t  t o  thermocouple ( p a r a l l e l  t o  ,probe) .?-. IN. 

13. P i t o t  t o  thermocouple (perpendicular  t o  probe) I 7L-N. 

Date o f  Inspection: 

. .2-/-Y/ 

Inspected by: 

& 
_- 

N-21 



(612)786-6020 

S-Type P i t o t  Tube Inspection sbeet 

..Pitobe Ib. 25-9,' 

Pitot t u b e  dlmenrlons: .. 

1. External tubfng d lamter  (Dt) : ,3/3 IW. 
2. Base to Slde A openfng plane (PA) . , L/2dd- I11. 
3. Base to Slde B openfng plane (Pa) , w2 IN. 

A1 1 gnnent : 

4. al<lOO 8 
5. a2<100 L? 

a. z c.125- / -3 
9.  W <.0625' 8 4' - 

- - - 

- 

Distance f r o m  P i t o t  to Probe Components: 

, 75-3- IN. 10. Pitot to  0.500 IN. nozzle 

11. Pitot to probe sheath 3 dB IN. 

12. Pi tot  to thermocouple (paral le l  to probe) 7 r'd In. 
13. Pitot t o  thermocouple (perpendlcular to probe) I 7Ld IN. 

L n e e t s  a l l  EPA design criteria t h u s  cp  = 0.84 

Does not meet EPA design cr i ter ia  - thus  calibrate i n  wind tunnel 
C) = 

Date' of Inspection: Inspected by: 

CFR Title 40 Part 60 Appendix A Method 2 
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lm 

1. 
2. 
3. 

4. 
5. 

6. 
7. 

a. 
9. 

10. 

11. 

12. 

13. 

(612)786-6020 

S-Trpe~Pftot Tube Inspectton S k t  

P l M  t u k  dimensions: .. 

External tubing d l a m t e r  (D,) : , 2 / 7  1% 
Base to Side A opening plane (PA) 
Base to Stde 6 opening plane (P,) , IR. 

. , us-7 111. 

Alignment: 

a1 400 i 
a2 400 - L 

B1 < ' 5 O  / 

Z <.125' L+# - - W <.0625" , L: : - 
- 

Dfstance f r o m  P f t o t  to P r o b e  Components: 

Pitot to 0.500 IN. nozzle  , 7di: IN. 

P i t o t  to probe sheath 7, c: / 5  IN. 

P i t o t  to thermocouple ( p a r a l l e l  to probe) '7.M I#. 

Pitot  t o  thermocouple (perpendicular to probe) , 7 k  %In. 

Meets a l l  EPA d e s i g n  cr i t er ia  thus Cp = 0.84  

Does not meet EPA design c r l t e r l a  - thus callbrate In wlnd tunnel  

' 

e7 
C) = 

Date' o f  Inspectlon: Inspected by: 

cFR T l t l s  40 Part  60 Appendix A Method 2 

N-23 
. . . . . . . . . -. . . . . S-348R( 1 )  



. 

1. 
2. 
3. 

4. 
5. 

6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

(612)786-6@0 I 

Pitot tube dimensions: .. 
External tub ing  diameter (Dt) : , 5 / 3  IN. - 

Base to Side A opening plr& (PA) . m. 
Base to Side B opening plane (P,) , ./&s-- IN. 

- 
Dlstancc from P i t o t  to P r o b e  Components: 

P i t o t  t o  0.500 I N .  nozzle , 7 5 K  IR. 

P i t o t  to probe sheath 3. dc9 I#. 
2 4-d IN. . > I  P l t o t  to thermocouple (parallel to probe) 

P i t o t  to thermocouple (perpendicular to prok) , 743 IN. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- - 

Meets a l l  €PA design c r i t e r i a  t h u s  cp = 0.84 

Does not meet €PA deslgn criteria - thus  ca l lbra te  In wind tunnel 

I C) = 

Data' o f  Inspectton: Inspected by: 

3 -/V-/f/ ' 
I 
I 
I CFR Ti t l r  40 Part 60 Appendlx A k t h o d  2 
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'h 

Actual Mercury 
Barometer Read 

INTERPOLL LABORATORIES 
' (612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Temp. Factor Barometer Read Barometer Read (Pba-Pbm) 

Date S - S - S !  
Technician 2 -/K>osrhJLA.A t 
Mercury Column Barometer No. D O Y A  - I 
Aneroid Barometer No. YA,< S - ~ C & K J ~  

'I 
I 

Has this barometer shown any consistent problems with calibration? Yes/No. If 
yes, explain. A h  

Has problem been alleviated? Yes/No. How? x /a 

I 
I 
I 
I 

h.1 l9 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barmeter to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 

N-25 

/ 
i' 

/rr/ 
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Temperature 
Actual Mercury Ambient Correction Adjsted Mercury Initial Aneriod 
Barometer Read Temp. Factor Barometer Read Barometer Read 

d9.27 7L, a i /  2-7, / L  29s 17 

. .. . . . . .- 

I 
I 

Difference 
(Pba-Pbm) 
- .o/ 

INTERPOLL LABORATORIES, 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

(0' I;\ 

I 
I 

I 
I 

/ Mercury Column Barometer No. / 
Aneroid Barometer No. k / F , - e . f c  5Pt-15 1 i75 S ; L  / Z / L  

Has this barometer shown any consistent problems with calibration? Yes/No. If 

I 
Has problem been al,leviat&? Yes/No. How? 

*Note 

Aneroid, barometers will be calibrated periodically againsc a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
>ercury barometer readings. 

I 
I 5-312 
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