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1 INTRODUCTION 

D u r i n g  t h e  P e r i o d  February  5 - 7 .  1992 I n t e r p o l 1  L a b o r a t o r i e s  

p e r s o n n e l  conducted  €PA-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  

Konus, P ress  E u n l o a d e r  ven t ,  and D r y e r  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  Newberry.  M i c h i g a n .  O n - s i t e  

t e s t i n g  was performed by  E .  T rowbr idge .  0. Van Hoever ,  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  b y  L.J.  L i n s  and 

Mark Moloney o f  t h e  Env i ronmenta l  P r o t e c t i o n  Agency. 

c - - 

The Jwo Konus b u r n e r s  a r e  i d e n t i c a l  25 106BTU/HR w o o d - f i r e d  o i l  

h e a t e r s  i n s t a l l e d  i n  1985. They a r e  f i r e d  w i t h  waste  wood and b a r k  and 

a r e  b o t h  equ ipped  w i t h  under feed  s t o k e r s .  They both v e n t  i n t o  a common 

s t a c k .  P a r t i c u l a t e  emiss ions  f rom each o f  t h e  two  o i l  h e a t e r s  a r e  

c o n t r o l l e d  by i d e n t i c a l  C E  P r e h e a t e r  p u l s e  j e t  baghouses. D u r i n g  the 

t e s t .  t h e  No. 2 Konus was o n - l i n e .  

The d r y e r  t e s t e d  i s  an MEC Model 1360 r o t a r y  drum d r y e r .  I t  i s  

equ ipped  w i t h  a McConnell  b u r n e r  f o r  f i r i n g  wood f i n e s  and has a d e s i g n  
c_ 

h e a t  i n p u t  c a p a c i t y  o f  43 10EBTU/Hr. P a r t i c u l a t e  e m i s s i o n s  f r o m  t h e  wafer 

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

bed - manufac tured  by  E.F.B. I nc .  

The p r e s s  v e n t s  t e s t e d  a r e  t h e  e x h a u s 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  fans 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. 

P a r t i c u l a t e  e v a l u a t i o n s  were p e r f o r m e d  i n  accordance w i t h  EPA 

Methods 2-5, CFR T i t l e  40, P a r t  60, Append ix  A ( r e v i s e d  J u l y  1, 1991).  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  gas 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 
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wi thdrawa l .  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 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  probe.  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 t h e  Method 5 sampling 

t r a i n  t o  p rov ide  samples  f o r  m e t h y l e n e  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  condens ib 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 Method 

201A ( I b i d ,  P a r t  51. Appendix M ) .  An I n t e r p o l l  Labs sampling t r a i n  which 

meets o r  exceeds s p e c i f i c a t i o n s  i n  t h e  above-ci ted r e f e r e n c e  was used  t o  

e x t r a c t  PM-10 samples by means of 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  probe.  The cyc lone  used i n  t h i s  work meets o r  exceeds  t h e  

s p e c i f i c a t i o n s  of 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 r u n  t o  de t e rmine  t h e  p r o p e r  dwell t imes  a t  e a c h  t r a v e r s e  

p o i n t .  PM-10 t e s t i n g  on t h e  P r e s s  Vents was compl i ca t ed  by t h e  f a c t  t h a t  

one nozz le  was not  adpqu- t o  c o v e r  t h e  range o f  v e l o c i t y  p r e s s u r e s  and 

sample i s o k i n e t i c a l l y .  The re fo re  two nozz le s  were u s e d ,  one t o  sample t h e  

low v e l o c i t y  p r e s s u r e  p o i n t s ,  and a n o t h e r  t o  sample the  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 .  These two samplings were then c.o.mbi_ned t o  o b t a i n  t h e  

t o t a l  PM-10 c a t c h .  

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

846 3rd Ed.) 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 l y  

u s i n g  a Method 5 sampling t r a i n  with 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 analyzed by h i g h  performance 

l i q u i d  chromatography. 

To ta l  gaseous hydrocarbon c o n c e n t r a t i o n s  were de t e rmined  instrumen- 

t a l l y  u s i n g  a R a t f i s c h  Model RS55 hea ted  flame 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  monitored by e x t r a c t i n g  a s l i p s t r e a m  o f  exhaus t  g a s  by means 

o f  a hea ted  probe 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  gas samples were e x t r a c t e d  from t h e  d r y e r  and 

the rma l  o i l  h e a t e r  e x h a u s t  gas s t reams u s i n g  a s p e c i a l l y  d e s i g n e d  gas 

sampl ing  system. I n t e g r a t e d  f l u e  gas 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  sampl ing  was 

comple te ,  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  O r s a t  

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

1N.HG. 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  any 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 pe r fo rmed  on t h e  t h r e e  sources  

t e s t e d  using a c o n t i n u o u s  e m i s s i o n  m o n i t o r  i n  accordance w i th  EPA Method 

10. 

T e s t i n g  on t h e  t h e r m a l  o i l  h e a t e r  and d r y e r  was conduc ted  f r o m  two 

t e s t  p o r t s  o r i e n t e d  a t  90  degrees  on each 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  the rma l  o i l  h e a t e r  a r e  l o c a t e d  9 . 1  s t a c k  d i a m e t e r s  

downstream o f  t h e  baghouse o u t l e t s  and 1 . 6  s tack  d iamete rs  ups t ream o f  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  d r y e r  a r e  l o c a t e d  7.8 s t a c k  d i a m e t e r s  

ups t ream 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 7.2 d iamete rs  ups t ream o f  t h e  

s t a c k  e x i t .  A 1 2 - p o i n t  t r a v e r s e  was used a t  each 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 ,  Pt.1-10 anc./formaldehyde samples. 

Each t r a v e r s e  p o i n t  was sampled f i v e  m i n u t e s  f o r  t h e  p a r t i c u l a t e  and 

formaldehyde sampl ing  t o  g i v e  a t o t a l  samp l ing  t i m e  o f  s i x t y  m inu tes  p e r  

run. The PM-10 r u n  t i m e s  v a r i e d  f rom 77 t o  8 1  m inu tes  f o r  t h e  the rma l  o i l  

h e a t e r  and f rom 95 t o  100 m i n u t e s  f o r  t h e  d r y e r .  

T e s t i n g  on t h e  p r e s s  and u n l o a d e r  v e n t s  was conducted  as one source  

b y  p e r f o r m i n g  one h a l f  o f  t h e  t e s t  r u n  i n  one v e n t  and one h a l f  t h e  t e s t  

run i n  t h e  second v e n t .  Sampl ing  was pe r fo rmed  from a s e t  o f  e i g h t  t e s t  

p o r t s  ( four  on each 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 a v e r t i c a l  s e c t i o n s  o f  

d u c t .  A 32-po in 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 

fo rmaldehyde samples. Each t r a v e r s e  p o i n t  was sampled two m inu tes  f o r  a 

t o t a l  sampl ing  t i m e  o f  64 m i n u t e s  p e r  run. The PM-10 run t i m e s  v a r i e d  

f r o m  7 0  t o  74 m inu tes .  
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The important  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  in fo rma t ion  a r e  p r e s e n t e d  i n  t h e  append ices .  
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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  o f  t h e  p a r t i c u l a t e  e m i s s i o n  comp l iance  t e s t  

a r e  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 

c a l c u l a t e d  using 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 th  t h e  o r g a n i c  

wet c a t c h  added (b Tab les ) .  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 t h e  

dry  c a t c h  o n l y .  As w i l l  be no ted ,  t h e  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  

Thermal O i l  H e a t e r  averaged 0.049 LB/KLB f l u e  gas a d j u s t e d  t o  50s; excess 

a i r .  The p a r t i c u l a t e  emiss ion  r a t e  f o r  t h e  Press & Un loader  ven ts  

averaged 3 . 4  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  f o r  t h e  D r y e r  averaged 

0 .057 LB/KLB o f  f l u e  gas and 1.35 LB/TFP. 

. .  

The PM-10 r e s u l t s  a re  summarized i n  Tab les  4-6. The PEI-10 emiss ion  

r a t e  averaged 1.7, 4.9. and 12.4 LB/HR f o r  t h e  Thermal O i l  Hea te r ,  t h e  

P ress  & Un loader  ven ts ,  and the Drye 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 emiss ion  

r a t e  averaged 9 . 0  LB/HR (9.2 LB/Ton Dry  F u e l )  f o r  t h e  Thermal O i l  Heater ,  

~ 2 . 7  LB/HR f o r  t h e  Press & Un loader  Vents,  and 4 1  LB/HR (5 .12  LB/TFP) f o r  

t h e  D r y e r .  

A summary o f  t h e  formaldehyde r e s u l t s  a r e  p r e s e n t e d  i n  T a b l e  8 .  The 

formaldehyde e m i s s i o n  r a t e  averaged 0.0030 LB/HR f o r  t h e  Thermal O i l  

H e a t e r .  2 .2  LB/HR (0.27 LB/TFP) f o r  t h e  Press  & Un loader  Vents,  and 1 .6  

LB/HR (0 .20  LB/TFP] for  t h e  Dryer. 

The r e s u l t s  of t h e  T o t a l  Hydrocarbons t e s t s  a r e  summarized i n  Tab le  

9. The t o t a l  hydrocarbon emiss ion  r a t e  averaged 0.22 LB/HR f o r  t h e  Konus. 

3.94 LB/HR fo r  t h e  Press & Un loader  Vents and 1.04 LB/TFP f o r  t h e  Drye r .  

5 



No d i f f i c u l t i e s  were encountered i n  the f i e l d  by I n t e r p o l l  Labs o r  

i n  the labora tory  eva lua t ion  o f  t h e  samples which were conducted by 

I n t e r p o l l  Labs. On the bas is  o f  t h i s  f a c t  and a complete review o f  t h e  

e n t i r e  data and r e s u l t s ,  i t  i s  ou r  op in ion  t h a t  the r e s u l t s  repor ted 

he re in  are accurate and c l o s e l y  r e f l e c t  t he  actual  values which e x i s t e d  a t  

the t ime the t e s t  was performed. 
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T a b l e  7 .  Summary o f  t h e  Februa ry  5 - 7 .  1992 Carbon Monoxide Emiss ion  

Compl iance 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  

Newberry,  M ich igan .  

V o l u m e t r i c  

Tes t /Run F low Rate C o n c e n t r a t i o n  E m i s s i o n  Rate  

( DSC FM ) (PDm.W) ( L8/HR 1 

(Thermal O i l  H e a t e r )  (LB/TDF) 

1/1 11800 185 10 10.3 

1/2 12000 153 9 9.3 

1/3 12000 122 7 7.2 

Avg . 153 ' 9  8 .9 

( P r e s s  & Un loader  Ven ts )  

5/1 66675 <5 <1.5 

512 56740 <5 <1.2 

5/3 63865 <5 <1.4 

Avg . <5 <1.4 

179 

191 

(LB/TFP) 

36 0.77 

39 0 . 8 6  

9/3 36290 230 47 1.1 

Avg . 200 41 0.91 

Note: TDF = Ton Dry  Fuel  (0.97/HR). TFP = Ton F i n i s h e d  Produc t  

(8.01/HR) 

I 
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Table 8. Summary o f  t h e  February 5 - 7, 1992 Formaldehyde Emission 

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  

Newberry. Mi c h i  gan .  

Vol m e t  r i c  
T e s t / R u n  Flow Rate C o n c e n t r a t i o n  Emission Rate 

(DSCFM) (ppm.w) ( L B / H R )  ( L B / T F P l  

(Thermal O i l  H e a t e r )  

311 11880 . 0 4  .002 3 

3/2 11683 .05 .0033 

3/3 12151 .05 ,0033 

A v g  . .05 .0030 

( P r e s s  & Unloader Vents)  

e/  1 62283 3.2 1.9 0.23 

8/2 67562 3.6 2.3 0.28 

8/3 67859 3.9 2.5 0.31 

Avg . 2.1 2 ..2 0.27 

( D r y e r )  
11/1 37386 8.1 1.8 0.22 

11/2 36915 8.7 1.9 0.24  

11/3 36364 5.2 1.2 0.15 

A v g  . 7.3 1.6 0.20 
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Tab le  9.  Summary o f  t h e  R e s u l t s  o f  t h e  Februa ry  5-7. 1992 T o t a l  Hydro- 

ca rbon  D e t e r m i n a t i o n s  on t h e  Konus. Press  & Un loader  Vents .  

and t h e  D r y e r  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  

Loca ted  i n  Newberry.  M i c h i g a n .  

T i  me C o n c e n t r a t i o n  E m i s s i o n  Rate  

Tes t  /Run (HRS) (PPmC.W) (LB/HR) (LB/TFPL 

(Thermal O i l  H e a t e r  2-5-92) 

4/ 1 2035-2135 13.2 0.33 

412 2145-2245 6.45 0.16 

4/3 2255-2355 6 .60  0.16 

Average 8.75 0.22 

(Press  & U n l o a d e r  Ven ts  2-6-92)  

71 1 1434-1534 14.7 3 .16  0 . 3 9  

712 1542-1642 18.6 4.00 0 . 4 9  

7 /3  1649-1749 21 .6  4 . 6 5  0 . 5 7  

Average 18.3 3 .94  0 . 4 8  

(Orye r 2-7-92 ) 

1 2 / 1  2220-2320 96 8 . 2 6  1 . 0 3  

12/2 2330-0040 130 11.2 1 . 4 0  

12 /3  01 15-0215 65 5 .59  0 . 7 0  

Average 97 0.35 1 . 0 4  

18 
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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  e v a l u a t i o n s  a r e  p r e s e n t e d  i n  

t h i s  s e c t i o n .  Gas c o m p o s i t i o n  ( o r s a t  and m o i s t u r e )  a r e  p r e s e n t e d  f i r s t  

f o l l o w e d  by  t h e  computer  p r i n t o u t  o f  t h e  p a r t i c u l a t e ,  PM-10. ca rbon  

monoxide and fo rmaldehyde 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 o c a t i o n s  a r e  g i v e n  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 pe rsona l  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-publ ished e q u a t i o n s  have been used as t h e  b a s i s  o f  t h e  

c a l c u l a t i o n  t e c h n i q u e s  i n  t h e s e  programs. 

The e m i s s i o n  r a t e s  have been c a l c u l a t e d  u s i n g  t h e  p r o d u c t  o f  t h e  

c o n c e n t r a t i o n  t i m e s  f l o w  method. 

19 
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3 . 1  Resu l t s  o f  Orsat and Moisture Determinations 
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I n t e r p o l l  L a b s  R e p o r t  No .  2 - 3 5 0 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

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

R e s u l t s  o f  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 S 4 ( t v / v )  

D a t e  o f  r u n  

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

Run 1 Run 2 Run 3 
t 0 2 - 0 5 - 9 2  0 2 - 0 5 - 9 2  0 2 ~ 0 5 - 9 2  

. . . . . . . . . . . .  c a r b o n  d i o x i d e  5 . 6 0  5 . 8 0  

o x y g e n . . . . .  . . . . . . . . . . . . . . .  1 4 . 9 0  1 4 . 7 0  

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 5 0  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  . . . . . . . . . . . .  5 . 1 2  5 . 2 3  

o x y g e n .  . . . . . . . . . . . . . . . . . . .  1 3 . 6 2  1 3 . 2 6  

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 2 . 6 8  7 1 . 7 1  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  8 . 5 8  9 . 8 0  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 4 9  2 9 . 5 2  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 5 1  2 8 . 3 9  

S p e c i f i c  g r a v i t y . .  . . . . . . . . . .  0 . 9 8 5  0 . 9 8 1  

W a t e r  m a s s  f l o w  . . . . . .  ( L B / H R )  3 1 0 7  3 6 7 2  

6 . 0 0  

1 4 . 4 0  

0 .00  

7 9 . 6 0  

5 . 3 9  

1 2 . 9 4  

0 .00  

7 1 . 5 1  

1 0 . 1 6  

2 9 . 5 4  

2 8 . 3 6  

0 . 9 8 0  

3 8 0 9  

F O  1 . 0 7 1  1 . 0 6 9  1 . 0 8 3  
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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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

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

R e s u l t s  o f  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 ( % 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 - 0 5 - 9 2  0 2 - 0 5 - 9 2  0 2 - 0 5 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  6 . 1 0  5 . 9 0  

o x y g e n  .................... 1 4 . 4 0  1 4 . 6 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 . 0 0  0.00 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 5 0  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 . .  . . . . . . . . . .  5 . 4 4  5 . 2 6  

o x y g e n . . . . .  . . . . . . . . . . . . . . .  1 2 . 8 3  1 3 . 0 3  

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 0 . 8 5  7 0 . 9 4  

w a t e r  v a p o r .  . . . . . . . . . . . . . .  1 0 . 8 8  1 0 . 7 7  

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

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 3 0  2 8 . 2 9  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 7 7  0 . 9 7 7  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  4 1 7 2  4 1 3 5  

FO 

5 . 2 0  

1 5 . 3 0  

0 .00 

7 9 . 5 0  

4 . 7 1  

1 3 . 8 5  

0 .00  

7 1 . 9 8  

9 . 4 6  

2 9 . 4 4  

2 8 . 3 6  

0 . 9 8 0  

3 6 7 2  

1 . 0 6 6  1 . 0 6 8  1 . 0 7 7  
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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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  N o .  3 
K o n u s  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 ( 2 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 B / H R )  

Run 1 Run 2 Run 3 
0 2 - 0 5 - 9 2  0 2 - 0 5 - 9 2  0 2 - 0 5 - 9 2  

6 . 1 0  

1 4 . 4 0  

0 . 0 0  

7 9 . 5 0  

5 . 5 3  

1 3 . 0 5  

0 . 0 0  

7 2 . 0 4  

9 . 3 8  

2 9 . 5 5  

2 8 . 4 7  

0 . 9 8 3  

0 .00 

5 . 9 0  

1 4 . 6 0  

0 . 0 0  

7 9 . 5 0  

5 . 3 1  

1 3 . 1 4  

0 . 0 0  

7 1 . 5 4  

1 0 . 0 1  

2 9 . 5 3  

2 8 . 3 7  

0 . 9 8 0  

0 . 0 0  

5 . 2 0  

1 5 . 4 0  

0 . 0 0  

1 
7 9 . 4 0  1 

4 . 7 4  

1 4 . 0 5  

0 . 0 0  

7 2 . 4 5  

8 . 7 5  

2 9 . 4 5  

2 8 . 4 5  

0 . 9 8 3  

0 . 0 0  

F O  

1 

1 . 0 6 6  1 . 0 6 8  1 . 0 5 8  



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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

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 t a c k  

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 ( ? v / v )  I 

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

0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  

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

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 .03  0 . 0 3  0 . 0 3  

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

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

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

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

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

o x y g e n  . . . . . . . . . . . . . . . . . . . .  2 0 . 7 3  2 0 . 6 4  2 0 . 7 5  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0.00 0 . 0 0  0 .00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 8 . 4 3  7 8 . 0 9  7 8 . 5 2  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  0.81 1 . 2 4  0 . 7 0  

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

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 7 5  2 8 . 7 1  2 8 . 7 6  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 3  0 . 9 9 2  0 . 9 9 4  

W a t e r  mass  f l o w  . . . . . .  ( L B / H R )  3 0 5 9  3 9 9 4  2 5 2 9  

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



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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

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

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 - - - - - H 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 )  

Run 1 Run 2 Run 3 
0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  0 2 - 0 6 - 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 )  

0 . 0 3  0 .03  

2 0 . 9 0  2 0 . 9 0  

0 . 0 0  0 .00  

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 . 0 3  

o x y g e n  .................... 2 0 . 7 3  2 0 . 6 4  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0 .00  0.00 

n i t r o g e n  . . . . . . . . . . . . . . . . . . .  7 8 . 4 3  7 8 . 0 9  

w a t e r  v a p o r . . . .  . . . . . . . . . . .  0 . 8 1  1 . 2 4  

D r y  m o l e c u l a r  w e i g h t . .  . . . . . .  2 8 . 0 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 5  2 8 . 7 1  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 3  0 . 9 9 2  

W a t e r  mass  f l o w  . . . . . .  ( L B / H R )  3 0 5 9  3 9 9 4  

0 . 0 3  

2 0 . 7 5  

0 . 0 0  

7 0 . 5 2  

0 . 7 0  

2 8 . 8 4  

2 8 . 7 6  

0 . 9 9 4  

2 5 2 9  

FO 0 . 0 0 0  0 . 0 0 0  0 . 0 0 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 - 3 5 0 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  N o .  6 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

R e s u l t s  o f  Orsat 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 S 4 ( Z 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 - 0 6 - 9 2  0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  

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

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

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

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

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  . . . . . . . . . . . .  0 . 0 3  0 . 0 3  

o x y g e n  .................... 2 0 . 7 0  2 0 . 6 7  

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 . 3 2  7 8 . 1 9  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  0 . 9 5  1 . 1 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  

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

S p e c i f i c  g r a v i t y ,  . . . . . . . . . . .  0 . 9 9 3  0 . 9 9 2  

W a t e r  m a s s  f l o w  . . . . . .  ( L B / H R )  4 1 3 2  4 9 3 4  

0 . 0 3  

2 0 . 9 0  

I 

0 . 0 0  I 
i 

7 9 . 0 7  I 

0 . 0 3  

2 0 . 7 3  ! 

0 . 0 0  

7 8 . 4 2  

0 . 8 2  

2 8 . 8 4  

2 8 . 7 5  

0 . 9 9 3  

3 5 9 2  

I 

F O  0 . 0 0 0  0 . 0 0 0  0 . 0 0 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 - 3 5 0 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y ,  M i c h i g a n  

T e s t  No .  6 
P r e s s  & U n l o a d e r  V e n t  

R e s u l t s  o f  O r s a t  S Mo 

D a t e  o f  r u n  

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

S t a c k  

s t u r e  A n a l y s e s - - - - - M e t h o d s  3 S 4 

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 m . .  . . . . . . . . . . . . . . . . 
w a t e r  v a o 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  m a s s  f l o w  . ..... ( L B / H R )  

F O  
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Run 1 
0 2 - 0 6 - 9 2  

0 . 0 3  

2 0 . 9 0  

0 . 0 0  

1 9 . 0 1  

0 . 0 3  

2 0 . 1 1  

0.00 

7 8 . 5 8  

0 . 6 2  

2 8 . 8 4  

2 8 . 1 1  

0 . 9 9 4  

5 1 9  

0.000 

Run 2 
0 2 - 0 6 - 9 2  0 2  

0 . 0 3  

2 0 . 9 0  

0 .00  

1 9 . 0 1  

0 .03  

2 0 . 9 0  

0 .00 

7 9 . 0 1  

0 .00  

2 8 . 8 4  

2 8 . 8 4  

0 . 9 9 6  

0 

Run 3 
0 6 - 9 2  

0 . 0 3  

2 0 . 9 0  

0 .00  

7 9 . 0 1  

0 . 0 3  

2 0 . 9 0  

0 .00  

1 9 . 0 1  

0 .00  

2 8 . 8 4  

2 8 . 8 4  

0 . 9 9 6  

0 

0.000 0 . 0 0 0  



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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

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  S t a c k s  

R e s u l t s  o f  O r s a t  8 M o l 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 o 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  m a s s  f l o w  . . . . . .  ( L B / H R )  

FO 
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Run 1 
0 2 - 0 6 - 9 2  

0 . 0 3  

2 0 . 9 0  

0 .00  

7 9 . 0 7  

0 . 0 3  

2 0 . 6 9  

0 . 0 0  

7 8 . 2 7  

1.01 

2 8 .  a 4  

2 8 . 7 3  

0 . 9 9 2  

0 .00 

0 . 0 0 0  

R u n  2 Run 3 
0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  

0 . 0 3  

2 0 . 9 0  

0 . 0 0  

7 9 . 0 7  

0 . 0 3  

2 0 . 7 0  

0 . 0 0  

7 8 . 3 3  

0 . 9 3  

2 8 . 8 4  

2 8 . 7 4  

0 . 9 9 3  

0 .00  

0 . 0 3  

2 0 . 9 0  

0 .00  

7 9 . 0 7  

0 . 0 3  

2 0 . 7 3  

0 .00  

7 8 . 4 5  

0 . 7 9  

2 8 .  a 4  

2 8 . 7 6  

0 . 9 9 3  

0 .00 

0 . 0 0 0  0 . 0 0 0  
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I' 
1 
I 
I 

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

N e w b e r r y ,  M i c h i g a n  

T e s t  No .  9 
D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  S H 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 - 0 7 - 9 2  0 2 - 0 7 - 9 2  0 2 - 0 7 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 7 0  

o x y g e n . . . .  . . . . . . . . . . . . . . . .  1 6 . 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 . 4 0  

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

3 . 8 0  

1 6 . 8 0  

0 .00  

7 9 . 4 0  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 0 1  2 . 9 1  

o x y g e n  . . . . . . . . . . . . . . . . . . . .  1 3 . 7 6  1 2 . 8 5  

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  6 4 . 6 3  6 0 . 7 4  

w a t e r  v a p o r . . . .  . . . . . . . . . . .  1 8 . 6 0  2 3 . 5 1  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 2 7  2 9 . 2 8  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 7 . 1 7  2 6 . 6 3  

S p e c i f i c  g r a v i t y . .  . . . . . . . . . .  0 . 9 3 9  0 . 9 2 0  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  2 3 9 1 2  3 1 0 1 5  

3 . 8 0  

1 6 . 9 0  

0 .00 

7 9 . 3 0  

2 . 9 2  

1 2 . 9 7  

0 .00 

6 0 . 8 7  

2 3 . 2 4  

2 9 . 2 8  

2 6 . 6 6  

0 . 9 2 1  

3 0 8 1 7  

F O  1 . 0 8 1  1 . 0 7 9  1 . 0 5 3  
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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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No. 10 
D r y e r  S t a c k  

R e s u l t s  o f  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 ( ? 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 - 0 4 - 9 2  0 2 - 0 4 - 9 2  0 2 - 0 4 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 6 0  3 . 6 0  

o x y g e n  .................... 1 7 . 0 0  1 7 . 0 0  

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 4 0  7 9 . 4 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  . . . . . . . . . . . .  
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 B / H R )  

2 . 8 1  

1 3 . 2 7  

0 .00  

6 1 . 9 8  

2 1 . 9 4  

2 9 . 2 6  

2 6 . 7 9  

0 . 9 2 5  

2 9 5 3 3  

2 . 7 5  

1 2 . 9 8  

0 .00  

6 0 . 6 2  

2 3 . 6 6  

2 9 . 2 6  

2 6 . 5 9  

0 . 9 1 9  

3 1 7 8 2  

3 . 6 0  

1 7 . 1 0  

0 .00  

7 9 . 3 0  

2 . 7 1  

1 2 . 8 8  

0 .00  

5 9 . 7 3  

2 4 . 6 7  

2 9 . 2 6  

2 6 . 4 8  

0 . 9 1 5  

3 2 6 3 3  

F O  1 . 0 8 3  1 . 0 8 3  1 . 0 5 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 - 3 5 0 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  N o .  1 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  Ei 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 1 Run 2 Run 3 
0 2 - 0 7 - 9 2  0 2 - 0 7 - 9 2  0 2 - 0 7 - 9 2  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 7 0  3 . 6 0  

o x y g e n .  . . . . . . . . . . . . . . . . . . .  1 6 . 9 0  1 7 . 0 0  

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 4 0  7 9 . 4 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 . .  . . . . . . . . . .  2 . 9 0  2 . 8 2  

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

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  . . . . . . . . . . . . . . . . . .  6 2 . 2 3  6 2 . 2 1  

w a t e r  v a p o r .  . . . . . . . . . . . . . .  2 1 . 6 2  2 1 . 6 5  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 2 7  2 9 . 2 6  

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

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 2 7  0 . 9 2 6  

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

3 . 5 0  

1 7 . 1 0  

0 . 0 0  

7 9 . 4 0  

2 . 6 6  

1 2 . 9 9  

0 . 0 0  

6 0 . 3 3  

2 4 . 0 1  

2 9 . 2 4  

2 6 . 5 4  

0 . 9 1 7  

0 . 0 0  

F O  1.081 1 . 0 8 3  1 . 0 8 6  
1 
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3.2 Results of Particulate Determinations 
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1 
1 
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I 
I 
1 
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1 

I n t e r p o l 1 , L a b s  R e p  r t  No 2 - 3 5 0 0  
L o u i s i a n a  P a c i T i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  N o .  1 
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  . . . . . .  (1N.WC)  
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  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  

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 )  
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  . . ( O E G - F )  

V o l u m e t r i c  f 1 ow 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  . . . . .  ( % )  

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/OSCF) 

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

3 2  

Run 1 
0 2 - 0 5 - 9 2  

9 0 0 / 1 0 0 4  

-0 .10  
1 9 . 3 1  

. E 4 0  

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

0 . 0 4 8 0  

0 . 9 9 9 3  
2 9 . 4 4  

2 . 2 8  
6 1 . 1  

4 9 . 6 4  
4 9 . 7 2  

60 .00  
. 5 0 2  

2 7 5  

1 8 2 5 6  
1 1 7 9 8  

9 8 . 7  

0 . 0 0 9 6 2  
0 . 0 1 4 9 0  

1 . 5 0 6  

Run 2 
0 2 - 0 5 - 9 2  

1 0 5 5 / 1 2 0 1  

-0 .10  
1 9 . 3 1  

. 8 4 0  

0 . 0  
1 0 6 . 0  

1 3 . 0  
1 1 9 . 0  

0 . 0 6 1 7  

0 . 9 9 9 3  
2 9 . 4 4  

2 . 5 2  
6 7 . 6  

5 2 . 1 5  
5 1 . 6 2  

60 .00  
. 5 0 2  

2 7 4  

1 0 8 7 8  
1 2 0 4 3  

100.4 

0 . 0 1 1 7 6  
0 . 0 1 8 4 4  

1 . 9 0 4  

Run 3 
0 2 - 0 5 - 9 2  

1 2 3 0 /  1 3 4 0  

- 0 . 1 0  
1 9 . 3 1  

. 8 4 0  

0 . 0  
110.0 

1 3 . 0  
1 2 3  . O  

0 . 0 5 9 5  

0 . 9 9 9 3  
2 9 . 4 4  

2 . 4 9  
7 1 . 5  

5 2 . 1 7  
5 1 . 2 6  

6 0 . 0 0  
. 5 0 2  
2 7 5  

1 8 9 0 2  
1 2 0 0 1  

1 0 0 . 1  

0 . 0 1 1 3 7  
0 .01791  

1 . 8 4 3  
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I n t e r p o l 1  L a b s  R e p o r t  No. 2-3500 
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

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 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 

02-06-92 

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1035/1215 

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

. . . . . .  
I N . H G )  
I N . W C )  
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  . . .  (CF) 
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  . .  
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 .  

DEG-F ) 

. . . . . .  
(ACFM) 
DSCFM) 

. . .  ( % )  

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 

-1.50 
47.53 
,840 

0.0 
0.0 
6.0 
6.0 

0 . 0 0 8 6  

0.9993 
28.78 
1.17 
67.9 

35.89 
34.59 

64.00 
.la9 
73 

141746 
133348 

99.0 

0.00361 
0.00384 

4.384 

Run 2 
02-06-92 

1306/1427 

-1.50 
47.53 
.840 

0.0 
2.0 
6.0 
8 . 0  

0.0095 

0.9993 
28.76 
0.90 
69.9 

31.35 
30.06 

64.00 
.189 
76 

121745 
113472 

101.1 

0.00454 
0.00488 

4.742 

Run 3 
02-06-92 

1517/1643 

-1.50 
47.53 
.840 

0.0 
0.0 
5.0 
5.0 I 

0.0083 

0.9993 
28.78 
1.04 
68.5 

31.70 
33.40 

64.00 
.189 
77 

136553 
127730 

99.7 

0.00359 
0.00383 

4.198 
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T e s t  
D r y e  

R e s u  

D a t e  

T i  me 

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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

No .  9 
S t a c k  

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 - - - - - - -  Method 5 

o f  r u n  
Run 1 

0 2 - 0 7 - 9 2  

run s t a r t / e n d  . . . . .  ( H R S )  1 2 3 5 / 1 3 3 7  

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  . . . . . . . . . .  (GRAEIS) 
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  

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  

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 l a t i o n . .  

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/OSCF) 

P a r t i c l e  mass  r a t e  . . .  ( L E / H R )  

g r a m s  ) 

. . . . . .  
I N . H G )  

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

e r . .  . .  
. . ( C F )  
(OSCF)  

. ( M I N )  

. . ( I N )  
DEG-F)  

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

. . .  ( % )  

- 0 . 1 3  
2 1 . 8 2  

. E 4 0  

0 . 0  
1 4 5 . 0  

1 5 . 0  
1 6 0 . 0  

0 . 0 9 9 6  

0 . 9 9 5 1  
2 8 . 8 4  

1 . 0 2  
7 3 . 5  

3 4 . 7 0  
3 3 . 0 1  

6 0 . 0 0  
. 2 4 6  

2 1 1  

6 0 4 5 6  
3 7 3 0 4  

9 7 . 6  

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

1 4 . 8 8 5  

Run 2 
0 2 - 0 7 - 9 2  

1 4 0 8 / 1 5 2 3  

- 0 . 1 3  
2 1 . 8 2  

, 8 4 0  

0 . 0  
2 1 0 . 0  

1 1 . 0  
2 2 1 . 0  

0 . 1 0 2 9  

0 . 9 9 5 1  
2 8 . 8 4  

1 . 0 7  
7 5 . 9  

3 5 . 8 0  
3 3 . 9 1  

6 0 . 0 0  
. 2 4 6  
2 1 1  

6 2 0 7 2  
3 5 9 8 3  

1 0 3 . 9  

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

1 4 . 4 4 1  

R u n  3 
0 2 - 0 7 - 9 2  

1 5 5 8 / 1 7 1 0  

- 0 . 1 3  
2 1 . 8 2  

. E 4 0  

0 . 0  
2 0 2  . o  

9 . 0  
2 1 1 . 0  

0 . 0 9 0 9  

0 . 9 9 5 1  
2 9 . 1 2  

1 . 0 3  
8 6 . 7  

3 5 . 0 6  
3 2 . 8 7  

60 .00  
. 2 4 6  

2 10 

6 1 6 9 2  
3 6 2 9 4  

9 9 . 8  

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

1 3 . 2 7 6  
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3 . 3  R e s u l t s  o f  PM-10 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 1  , L a b s  R e q o r t  N o .  2 - 3 5 0 0  
L o u i s i a n a  P a c l f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No .  2 
K o n u s  S t a c k  

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

0 2 - 0 5 - 9 2  0 2 - 0 5 - 9 2  0 2 - 0 5 - 9 2  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 1 3 5 5 / 1 5 3 0  1 6 0 7 / 1 7 2 9  1 8 0 7 / 1 9 3 7  

S t a t i c  p r e s s u r e  . . . . . .  ( I N . W C )  -0 .10 -0 .10  -0 .10  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  1 9 . 3 1  1 9 . 3 1  1 9 . 3 1  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . 8 4 0  . 8 4 0  . 8 4 0  

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 )  0 . 0  0 . 0  0 . 0  

d e s i c c a n t  . . . . . . . . . .  (GRAMS) 6 . 0  7 . 0  10 .0  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 7 4 . 0  7 0 . 0  6 0 . 0  

t o t a l  . . . . . . . . . . . . . .  (GRAMS) 8 0 . 0  7 7 . 0  7 0 . 0  

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 )  0 . 0 3 4 5  0 . 0 3 3 8  0 . 0 2 8 4  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  1 . 0 0 8 5  1 . 0 0 8 3  1 . 0 0 8 3  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  2 9 . 4 4  2 9 . 4 4  2 9 . 4 4  
A v g .  o r i f . p r e s . d r o p .  . ( I N . W C )  0 . 5 2  0 . 5 1  0 . 5 1  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 5 . 4  7 6  .'7 7 6 . 4  

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 )  3 1 . 5 6  3 0 . 8 0  3 2 .  3 2  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  3 0 . 9 1  3 0 . 0 9  3 1 . 5 9  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  7 9 . 0 1  7 6 . 6 9  8 1 . 2 5  

A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  2 7 5  2 7 3  2 7 3  

V o l u m e t r i c  f l o w  r a t e . . . .  . . . .  

N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  . 3 4 2  . 3 4 2  . 3 4 2  

a c t u a l  . . . . . . . . . . . . . .  (ACFM) 1 9 3 4 5  1 9 3 2 6  1 9 5 3 0  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 1 2 1 8 8  1 2 2 1 7  1 2 5 3 0  

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  9 1 . 2  9 7 . 3  9 4 . 0  

P M - 1 0  c u t p o i n t  . . . . . . . . . .  (urn) 10.00 9 . 9 9  1 0 . 1 8  

P M - 1 0  c o n c e n t r a t i o n . . . . . .  . . .  
a c t u a l  (GR/ACF)  0 . 0 1 0 8 5  0 . 0 1 0 9 5  0 . 0 0 8 9 0  

0 . 0 1 3 8 7  d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0 . 0 1 7 2 2  0 . 0 1 7 3 3  

P M - 1 0  mass  r a t e  . . . . . .  ( L B / H R )  1 . 7 9 9  1 . 8 1 5  1 . 4 9 0  

. . . . . . . . . . . .  
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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 .  2-3500 
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No.  10 
D r y e r  S t a c k  

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  . . . . .  (HRS)  

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  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 . .  ( 1 N . H G )  
A v g .  0 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 . . ( 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 .  (OSCF)  

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 1 ow 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  . . . . .  ( % )  

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 .  

. . . . . . . .  ( u m )  

i o n . . . . .  . . . .  
. . . .  (GR/ACF)  
. . .  (GR/DSCF)  

. . . . .  (LB/HR.) 

Run 1 
02-04-92 

1235/1422 

-0.23 
21.82 
.840 

0.0 
170.0 

7.0 
177.0 

0.0680 

0.9920 
28.84 
0.34 
75.6 

31.48 
29.69 

95.24 
.182 
211 

63337 
37453 

100.6 

10.31 

0.02089 
0.03534 

11.346 

Run 2 
02-04-92 

1454/1637 

-0.23 
21.82 
,840 

0.0 
198.0 
8.0 

206.0 

0 . 0 8 1 6  

0.9920 
29.12 
0.35 
82.5 

33.34 
31.34 

99.92 
.182 
211 

62598 
36564 

103.7 

10.13 

0.02345 
0.04017 

12.590 

Run 3 
02-04-92 

1710/1911 

-0.23 
21.82 
.840 

0.0 
200.0 

9.0 
209.0 

0.0848 

0.9920 
28.84 
0.35 
82.0 

32.28 
30.08 

98.34 
.182 
211 

62199 
35515 

104.1 

10.12 

0.02483 
0.04349 

13.240 
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Summary  o f  P M - 1 0  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 )  
Low v e l o c i t y  8 . 5 4  4 . 1 9  3 . 8 5  
H i q h  V e l o c i t y  6 8 . 1 6  6 7 . 9 3  6 5 . 6 8  
T o t a l  7 6 . 7 0  7 2 . 1 2  6 9 . 5 3  

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  3 . 7 8  2 . 1 6  1 . 6 9  
H i a h  v e l o c i t v  2 9 . 6 5  2 9 . 1 8  2 8 . 5 3  
T o t a l  3 3 . 4 3  3 1 . 3 4  3 0 . 2 2  

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

Low v e l o c i t y  1 4 6 . 4  1 5 6 . 5  1 5 0 . 9  
H i o h  v e l o c i t y  9 6 . 0  9 4 . 1  9 5 . 5  
T o t a l  ( T i m e  w e i g h t e d )  1 0 1 . 6  9 7 . 7  9 8 . 6  

D r c  (urn)  
Low v e l o c i t y  9 . 7 9  E .  E 3  9 .  E 9  
H i o h  v e l o c i t y  9 . 9 3  10 .00  9 . 8 5  
T o t a l  ( V o l u m e  w e i g h t e d )  9 . 9 1  9 . 9 2  9 . 8 5  

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 .0110 0 . 0 2 2 1  0 . 0 3 3 7  

0 . 0 0 2 8  H i o h  v e l o c i t y  0 .0030  0 . 0 0 4 0  
T o t a l  ( V o l u m e  w e i g h t e d )  0 . 0 0 3 9  0 .  GO52 0 . 0 0 4 5  

Mass R a t e  ( L B / H R )  
Low v e l o c i t y  0 . 9 4 4  2 . 0 6 7  2 . 7 8 3  
H i o h  v e l o c i t y  2 . 6 9 8  3 . 6 1 9  2 . 4 7 5  
T o t a l  3 . 6 4  5 . 6 9  5 . 2 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 - 3 5 0 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y ,  M i c h i g a n  

I I 
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T e s t  No .  6 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

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

0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  0 2 - 0 6 - 9 2  

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1 4 4 0 / 1 5 1 0  1 7 4 0 / 1 8 0 0  2 2 0 0 / 2 2 2 0  

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC)  - 1 . 3 0  - 1 . 3 0  - 1 . 3 0  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  1 6 . 0 0  1 6 . 0 0  1 6 . 0 0  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . 8 4 0  . 8 4 0  . 8 4 0  

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 )  0 . 0  0 . 0  0 . 0  
i m p i  n g e r s . .  . . . . . . . .  (GRAMS) 0 . 0  0 . 0  0 . 0  

t o t a l  . . . . . . . . . . . . . .  (GRAMS) 0 . 5  0 . 0  0 . 0  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 0 . 5  0 . 0  0 . 0  

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 )  0 . 0 0 2 7  0 .0031  0 . 0 0 3 7  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  1 . 0 0 8 3  1 . 0 0 8 3  1 . 0 0 8 3  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  2 8 . 8 0  2 8 . 8 0  2 8 . 8 0  
A v g .  o r i f . p r e s . d r o p . .  ( 1 N . W C )  0 . 6 3  0 . 6 3  0 . 6 3  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 4 . 5  7 4 . 3  7 3 . 6  

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 )  3 . 9 4  2 . 2 5  1 . 7 6  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  3 . 7 8  2 . 1 6  1 . 6 9  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  8 . 5 4  4 . 1 9  3 . 8 5  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  . 2 9 8  . 2 9 8  . 2 9 8  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  7 8  7 9  7 8  

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 I.! ) 1 0 6 8 9  1 1 5 8 9  1 0 2 2 4  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 1000 1 1 0 8 9 1  9 6 2 6  

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  1 4 6 . 4  1 5'5 . 5 1 5 0 . 9  

P M - 1 0  c u t p o i n t  . . . . . . . . . .  (urn)  9 . 7 9  8 . 8 3  9 . 8 9  

a c t u a l  . . . . . . . . . . . .  (GR/ACF)  0 . 0 1 0 3 0  0 . 0 2 0 8 0  0 . 0 3 1 7 5  
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 0 . 0 1 1 0 2  0 . 0 2 2 1 4  0 . 0 3 3 7 4  

PM-10 m a s s  r a t e . .  . . . .  ( L B / H R )  0 . 9 4 4  2 . 0 6 7  2 . 7 8 3  

PM-10 c o n c e n t r a t i o n .  . . . . . . . .  

.~ 
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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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No .  6 
P r e s s  & U n l o a d e r  V e n t  S t a c k  

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  . . . . . .  ( 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  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 . .  ( 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 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 . .  . . .  ( % )  

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  . . . . . . . . . . . .  (GR/ACF)  
d r y  s t a n d a r d  . . . . .  (GR/OSCF) 

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

R u n  1 
0 2 - 0 6 - 9 2  

1 5 5 3 / 1 7 1 3  

- 1 . 3 0  
3 2 . 1 1  

. 8 4 0  

0 . 0  
0.0 
6.0 
6 . 0  

0 . 0 0 5 8  

1 . 0 0 8 3  
2 8 . 8 0  

0 . 6 4  
7 5 . 6  

3 0 . 9 5  
2 9 . 6 5  

6 8 . 1 6  
. 1 6 0  

7 9  

1 1 1 9 8 6  
1 0 4 2 9 7  

9 6 . 0  

9 . 9 3  

0 . 0 0 2 6 1  
0.00302 

2 . 6 9 8  

Run 2 
0 2 - 0 6 - 9 2  

1 8 2 4 / 1 9 5 9  

- 1 . 3 0  
3 2 . 1 1  

. 8 4 0  

0 . 0  
0 .0  
7 . 0  
7 . 0  

0 . 0 0 7 6  

1 . 0 0 8 3  
2 8 . 8 0  

0 . 6 3  
7 4 . 0  

3 0 . 3 7  
2 9 . 1 8  

6 7 . 9 3  
. 1 6 0  

7 8  

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

9 4 . 1  

10 .00  

0 . 0 0 3 7 4  
0 . 0 0 4 0 2  

3 . 6 1 9  

Run 3 
0 2 - 0 6 - 9 2  

2 0 3 3 / 2 1 4 4  

- 1 . 3 0  
3 2 . 1 1  
. e 4 0  

0 . 0  
0.0 
5 . 0  , 

5 . 0  

0 . 0 0 5 1  

1 . 0 0 8 3  
2 8 . 8 0  

0 . 6 4  
7 6 . 6  

2 9 . 8 4  
2 8 . 5 3  

6 5 . 6 8  
. 1 6 0  

7 8  

1 1 2 1 3 3  
1 0 4 7 1 3  

9 5 . 5  

9 . 8 5  

0 . 0 0 2 5 7  
0 . 0 0 2 7 6  

2 . 4 7 5  
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3 . 4  R e s u l t s  of C a r b o n  hlonoxide D e t e r m i n a t i o n s  

I 



I n t e r p o l 1 , L a b s  R e p o r t  N o .  2-3500 
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T e s t  N o .  1 
K o n u s  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  . ..................... M e t h o d  10 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e  

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

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

me . . . .  ( M I N )  

Run 1 Run 2 Run 3 

02-05-92 02-05-92 02-05-92 

d . . . . .  ( H R S )  0900-1004 1055-1201 1230-1340 

6 0 . 0  60.0 6 0 . 0  

8.58 9.80 10.16 . . . . .  ( S V / V )  

02 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  (DSCFM) 

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF)  . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y  @ 7 %  02) . . . . . . . . .  

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

4.90 4.70 

11800 12000 

0.1028 0.0865 
235.33 198.05 
184.67 153.34 
202.00 170.00 
463.61 377.78 

10.396 0.897 

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  ' < '  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  

14.40 

12000 

0.0692 
158.44 
122.18 
136.00 
288.48 

7.118 
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I n t e r p o l 1  L a b s  R e p o r t  No .  2-3500 
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No .  5 
P r e s s  & U n l o a d e r  V e n t  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  ...................... M e t h o d  10 

D a t e  o f  r u n  

Run 1 Run 2 Run 3 

02-06-92 02-06-92 02-06-92 

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1035-1215 1306-1427 1517-1643 

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

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / Y )  0 . 8 1  1.24 0.70 

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

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 133348 113472 127730 

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 0 0 2 5 ~  0 . 0 0 2 5 <  0 . 0 0 2 5 <  
(MG/DSCM) . . . . . . . . . . . . . . . . .  5 . 8 3 <  5 . 8 3 ~  5.83< 
(PPM-WET) . . . . . . . . . . . . . . . . .  4.96< 4,94< 4 . 9 6 ~  
(PPM-DRY) . . . . . . . . . . . . . . . . .  5.00< 5 . 0 0 <  5 . 0 0 <  
(PPM-DRY @ 7 %  0 2 )  700.00< 700.00< 700.00< . . . . . . . . .  

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  2 . 9 0 8 ~  2.474< 2 . 7 8 5 ~  

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  'c' 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  
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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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  N o .  9 
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 Run 3 

D a t e  o f  r u n  0 2 - 0 7 - 9 2  0 2 - 0 7 - 9 2  0 2 - 0 7 - 9 2  

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1 2 3 5 - 1 3 3 7  1 4 0 8 - 1 5 2 3  1 5 5 8 - 1 7 1 0  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  6 0 . 0  60 .0  6 0 . 0  

M o i s t u r e  c o n t e n t  . . . . . .  ( S V / V )  1 8 . 6 0  2 3 . 5 1  2 3 . 2 4  

0 2  C o n c e n t r a t i o n  . . . . . .  ( % V / V )  1 6 . 9 0  1 6 . 8 0  1 6 . 9 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 3 7 3 0 0  3 5 9 8 0  3 6 2 9 0  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
( G R / D S C F )  . . . . . . . . . . . . . . . . .  0 . 1 1 1 9  0 . 1 2 7 2  0 . 1 5 2 7  
(MG/DSCM) . . . . . . . . . . . . . . . . .  2 5 6 . 3 0  2 9 1 . 2 5  3 4 9 . 5 0  

3 0 0 . 0 0  
(PPE-WET) . . . . . . . . . . . . . . . . .  1 7 9 . 0 8  1 9 1 . 2 2  2 3 0 . 2 8  
(PPM-DRY) 2 2 0 . 0 0  . . . . . . . . . . . . . . . . .  2 5 0 . 0 0  
(PPM-DRY @ 7 %  0 2 ) .  . . . . . . . .  7 5 1 . 2 2  8 3 3 . 3 3  t 1 0 2 4 . 3 9  

C O  e m i s s i o n  r a t e  . . . . . (  L B / H R )  3 5 . 7 8 9  3 9 . 2 3 0  4 7 . 4 8 2  

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  ' < '  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  

44 
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3..5 R e s u l t s  o.f Formaldehrde Determina t ions  



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

N e u b e r r y ,  M i c h i g a n  

T e s t  N o .  3 
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  r u n  s t a r t / e n d . .  . . .  (HRS)  

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC)  
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 p t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

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 .  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 .  ( 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  . . (DE‘S-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  . . . . .  ( 2 )  

CH20 c o n c e n t r a t i o n  . . . . . . . . . .  
( G R / D S C F )  . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

C H Z O  e m i s s i o n  r a t e  . . .  (LB /HR)  

Run 1 
02-05-92 

L415/1521 

-0.10 
19.31 
.840 

0.0 
98.0 
13.0 

111.0 

14 

0.9993 
29.44 
2.43 
73.4 

51.66 
50.57 

60.00 
.502 
276 

18573 
11880 

99.7 

0.0000 
0.05 
0.04 
0.04 

0.0023 1 

Run 2 
02-05-92 

1608/1723 

-0.10 
19.31 
.840 

0.0 
105.0 
13.0 

118.0 

105 

0.9993 
29.44 
2.36 
74.3 

51.21 
50.03 

60.00 
. so2  
273 

18308 
11683 

100.3 

0.0000 
0.07 
0.06 
0.05 

0.00326 

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 e  r e p o r t e d  v a l u e  

ai( 

Run 3 
02-05-92 

1856/2007 

-0.10 
19.31 

. 8 4 0  

0.0 
90.0 
14.0 

104.0 

105 

0.9993 
29.44 
2.47 
72.3 

52. 10 
51.11 

60.00 
.502 
273 

18797 
12151 

98.5 

0.0000 
0.07 
0.06 
0.05 

0.00332 



I n t e r p o l 1  L a b s  R e p o r t  N o  . 2-3500 
L o u i s i a n a  P a c i f i c  . N e w b e r r y  

N e u b e r r y  . M i c h i g a n  

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  S t a c k 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  .............. €PA 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  . . . .  
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  

Run 1 
02-06-92 

. (HRS) 1721/1842 

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

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  . .  (1N.HG)  
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 )  

Volume 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  . . . .  ( H 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  . . . . . . .  
d r y  s t a n d a r d  

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

CHZO c o n c e n t r a  
(GR/DSCF) . . .  
(HG/DSCH) ... 
(PPM-DRY) . . .  
(PPH-WET) ... 

. . . . . . .  (ACFM) 

. . . . . .  (DSCFH) 

a t i o n  . . . . .  ( 5 )  

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

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  

-1.50 
47.53 
. 840 

0.0 
1 . 0 
6.0 
7.0 

3685 

0.9993 
28.78 
1.03 
70.1 

33.60 
32.24 

64.00 
. 189 

75 

133046 
124566 

98.7 

0.0018 
4.05 
3.24 
3.21 

1.88720 

Run 2 
02-06-92 

1945/2100 

-1.50 
47.53 . 840 

0.0 
1.0 
6.0 
7.0 

4485 

0.9993 
28.18 
1.17. 
72.1 

37.41 
35.03 

64.00 
. 189 

79 

148330 
135124 

98.9 

0 . 0 0 2 0  
4.54 
3.63 
3.60 

2.29410 

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 S 3 h e  r e p o r t e d  v a l u e  

Run 3 
02-06-92 

2139/2305 

-1.50 
47.53 
.840 

5.0 
1.0 
0.0 
6.0 

4885 

0.9993 
28.73 
1.17 
73.5 

37.25 
35.47 

64.00 

75 
.189 

144944 
135718 

99.7 

0.0021 
4.88 
3.91 
3.88 

2 . 47872 

. 



T e s t  No.  11 
D r y e r  S t a c k  

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

N e w b e r r y ,  M i c h i g a n  

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  -------- 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  (HRS) 

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC)  
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  . . . . . . . . . .  ( G R A M S )  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l . .  . . . . . . . . . . . .  (GRARS) 

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 J  
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 )  

Vo lume 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 . ? i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n a i t i o n s . ( O 5 2 i )  

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 . .  

. (14IN) 

. . ( I N )  
O E G - F  1 

. . . . . .  
(ACFM) 
DSCFM) 

. . .  ( t )  

C H 2 0  c o n c e n t r a t i o n . . . . .  . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPH-WET) . . . . . . . . . . . . . . . . .  

(GR/OSCF) . . . . . . . . . . . . . . . . .  

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

Run 1 
0 2 - 0 7 - 9 2  

1 7 4 6 / 1 8 4 9  

- 0 . 2 3  
2 1 . 8 2  

. 8 4 0  

0.0 
1 8 3 . 0  

11 .0  
1 9 4 . 0  

1 2 0 0 0  

0 . 9 9 5 1  
28.89 

1 . 0 6  
8 6 . 3  

3 5 . 6 9  
3 3 . 1 6  

60.00 
. 2 4 6  
207 

6 2 5 2 5  
37386  

9 7 . 8  

O.OD56 
1 2 . 8 2  
1 0 . 2 7  
8.05 

1 . 7 9 3 5 3  

.- EPA M e t h o d  0011 

R u n  2 
0 2 - 0 7 - 9 2  

1 9 4 6 / 2 0 4 8  

- 0 . 2 3  
2 1 . 8 2  
.e40 

0 . 0  
1 8 2 . 0  

1 2 . 0  
1 9 4 . 0  

13000 

0 . 9 9 5 1  
2 8 . 8 4  

1 . 0 6  
8 5 . 6  

3 5 . 5 2  
3 3 . 1 0  

60 .00  
. 2 4 6  
2 0 3  

6 1 3 9 0  
3 6 9 1 5  

9 8 . 9  

0.0061 
1 3 . 9 1  
1 1 . 1 4  

8 . 7 3  

1 . 9 2 1 7 7  

C H 2 0  = 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 e  r e p o r t e d  v a l u e  

48 

Run 3 
0 2 - 0 7 - 9 2  

1 0 2 3 / 1 1 3 4  

- 0 . 2 3  
2 1 . 8 2  

. e 4 0  

0 . 0  
2 1 3 . 0  

11.0 
2 2 4 . 0  

8100 

0 . 9 2 5 1  
2 8 .  € 4  
1.0; 
7 5 . 8  

3 5 . 2 8  
3 3 . 4 2  

60.00 
. 2 4 6  

1 9 9  

6 1 9 6 8  
3 6 3 6 4  

1 0 1 . 3  

0 . 0 0 3 7  
8 . 5 8  

5 . 2 2  

1 . 1 6 8 2 3  

6 . e ~  



4 RESULTS OF FUEL ANALYSES 

so 



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 

C l i e n t :  LP/NEWBERRY 

Laboratory Log N u d e r :  5337-92-1225 

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

Short Proximate Analys is  WT Z 

Moisture & Mois ture A s  
Parameter A s h  Free Free Received 

Moisture, To ta l  51.11 

Ash 3.20 1.56 

Sulfur 0.26 0.25 0.12 

Heating Value, BTU/LB. 9290 8993 4397 

Respect fu l l y  submi t t ed .  

Je inn ie  F. O ' N e i l .  
Manager 
Inorgan ic  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 

C l i e n t :  LP/NEWBERRY 

Laboratory Log Number: 5337-93-1226 

Sample I d e n t t f i c a t i o n :  D R Y E R  FUEL (WOOD) DRY FINES 

Short  Proximate Analysis WT 3 

Moisture & Hoi s ture  A s  
Parameter Ash Free Free Received 

Moisture,  Total  3.10 

Ash 0.72 0 . 7 0  

Su l fu r  0.20 0.20 0.20 

Heating Value, BTU/LB. 8717 8654 8386 

Respectful ly  submit ted,  

! Manager 
Inorganic  Chemistry Croup 
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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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No. 1 
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 l 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  . . . . . . .  (HRS)  

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  . . . . . . . . . . .  (1N.WC)  

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  . . . . . .  (LB /LBMOLE)  

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- 1 

0 2 - 0 5 - 9 2  

835 

2 9 . 4 4  

. 8 4  

2 

12 

R o u n d  

5 9 . 5  

19.31 

UP 

- . 0 9 5  

2 7  1 

8 . 5 8  

16.1 

.05260 

2 9 . 4 9  

5 8 8 1 9  

1 8 6 3 8  
12106 



I n t e r p o l 1  L a b s  R e p o r t  No. 2-3500 
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No. 2 
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  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 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  . . . . . . . (  HRS) 

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  . . . . . . . . . . . (  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 . . . . . . . . . . ( %  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 /  

Mass  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  . . . . . . . . . . . .  

BMOLE) 

L B / H R )  

. . . . . .  
( A C F M )  
D S C  F M  ) 

02-05-92 

840 

29.44 

. a4 

2 

12 

R o u n d  

59.5 

19.31 

U P  

- .  095 
270 

10.88 

16.1 

.OS228 

29.55 

58642 

18694 
11855 

A-  2 



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

N e w b e r r y  . M i c h i g a n  

T e s t  No . 6 
P r e s s  & U n l o a d e r  V e n t  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  Determination....... n 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  . . . . . . . . . . . .  0 2 - 0 6 - 9 2  

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  . . . . . . . . . . . . . . . . . . .  ( I N )  

D u c t  l e n g t h  . . . . . . . . . . . . . . . . . .  ( 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  . . . . . . . . . .  ( 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 )  

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 )  

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  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A- 3 

1 2 3 5  

2 8 . 8  

. 8 4  

8 

4 8  

R e c t a n g u l a r  

5 8 . 5  

1 1 7  

4 7 . 5 3  

U P  

- 1 . 3  

7 8  

1 . 0 3  

4 3 . 0  

. 0 7 1 5 2  

2 9 . 3 7  

5 2 6 1 7 4  

1 2 2 6 2 0  
1 1 4 2 6 9  



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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No .  9 
D r y e r  S t a c k  

R e s u l t s  o f  Volumetric  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  . . . . . . . . . .  ( %  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  . . . . . . (  LB/LBMOLE) 

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- 4 

0 2 - 0 7 - 9 2  

924  

2 9 . 1 2  

. 8 4  

2 

20  

Round 

6 3 . 2 5  

2 1 . 8 2  

UP 

- .  1 3  

1 8 1  

1 8 . 6 0  

4 3 . 8  

. 0 5 6 5 5  

2 9 . 2 7  

1 9 4 6 1 2  

5 7 3 5 6  
3 7 4 1 6  



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 0  
L o u i s i a n a  P a c i f i c  - N e w b e r r y  

N e w b e r r y .  M i c h i g a n  

T e s t  No.  10 
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  . . . . . . .  (1N.HG)  

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  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  . . . . . .  (LB /LBMOLE)  

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) 

0 2 - 0 4 - 9 2  

800 

2 8 . 8 4  

.84 

2 

1 2  

R o u n d  

6 3 . 2 5  

2 1 . 8 2  

UP 

- .  2 3  

I 8 1  

2 1 . 9 4  

4 6 . 4  

. 0 5 5 2 0  

2 9 . 2 6  

2 0 1 1 7 1  

6 0 7 4 3  
3 7 6 2 4  

A- 5 
~- 
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K O N U S  S T A C K :  

B- 1 



LP N E W B E R R ?  

PRESS VENT- 

1. 
I 
1 
I/ 

LP 6 / 8 6  

1 F A H  M b r 0 R  

/ 

/ FOUR T E S T  PORTS 

$/ 3 

I 

I 
1. 

NOT TO SCALE 

4 

8 - 2  



LP N E W B E R R Y  

DRYER S T A C K  

'r 
TWO r E s r  PORTS 

a 90° \ 

6- 3 
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INTERPOLL LAPORATDRIES €PA METHOD 5/17 SAMPLE LOG SHEET 

1 R u n  / I 
I 

- Job 

Method F i l t e r  ho lde r :  
sou rce  KdUic5 > rd ~k 

4- 

Desiccant  / Y Z  7 2  Z V O  L zb 

c 

Sample T r a i n  Leak Check: 

P re tes t :  ( 0.02 cfm a t  15 in. Hg. (vac) 
Fos tes t :  - 2 cfm a t  in. Hg. (vac) 

_I 

P a r t i c u l a t e  Catch Data: 

No.s o f  f i l t e r s  used: Recovery s o l v e n t ( s )  

3 rtl/ /acetone 
f o the rcs )  

No. of p robe uash b o t t l e s :  / - 
Sample recove red  by: , 

Condensate Data: 

2JO 77 Impinger No. 2 

Impinger NO. 3 1 Y I 
I Condenser 

I n t e g r a t e d  Gas Sampling Data: 
/ 

Bag pump NO. 73 3 BOX NO, 6 Bag No. 

Bag Haterial: 5- laye r  A lumin ized Ted la r  S i t e :  4% 

P r e t e s t  l eak  check: cc/min a t  /5’ in. Hg. 

Time s t a r t :  8?0< (HFS) T i - p L F  ’ 

Sampling r a t e :  6~’ cc /min  ope 

S I N  of O= ana lyze r  used t o  moni tor  t r a i n  o u t l e t :  // 
CF-023 

S-0046RR c-2 .  
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INTERPOLL L6lROROTORIES €PA METHOD 5/17 SCtHPLE LOG SHEET 

Da te  T e s t  Run - c? I 
source mp-YFA s/AcK NO. of t a v e r s e  p o i n t s  ,./&' 
Method f F i l t e r  h c l d e r :  q/ 4 5 5  F i l t e r  t y p e :  qk.55 AbFr 

/ I 

S a m p l e  T r a i n  Leak  Check! 

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. (vac) 
F o s t e s t :  - 2 c f n  a t  // i n .  ng. (vat) 

P a r t i c u l a t e  Ca tch  Data:  

No.6 of f i l t e r s  used: Recovery s o l v e n t  ( 5 )  

a c e t o n e  x o t h e r  ( 5 )  

Po 3 5' 

No. of p r o b e  M a s h  b o t t l e s :  
Sample r e c o v e r e d  by: //K 

' , 
J 

C o n d e n r a t e  Data: 

D i f f e r e n c e  

/3YO / T.7 / 5  D e s i c c a n t  

// /5- ............................... -. .......................... - ... ~ 

I_ 

Total 

I n t e g r a t e d  Gas Sampling Data: 

z Hag Pump No. 35 BOX NO. Bag No. 

Bag Ha te r i a l !  5 - l a y e r  Ctluminized T e d l a r  S ize :  

Pretest l e a k  check: 2 cc/min at 1,rit-t. Hg. 

T i m e  s t a r t :  (HRS) Time  end: 

Sampling rate:  -& c c / m i n  Opera tor :  

c 24 
..... _..- . . . . . .  ....... 

I 
a 
I 
I 
1 
1 
I 
1 
I 
I; 

I 

' I  
1 
1 

S-0046RR I 

S/N of O1 a n a l y z e r  u s e d  t o  monitor  t r a i n  o u t l e t :  // 
CF-023 

...... -. ...... - . . . . . . . . . . .  . - 2 
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INTERPOLL LABORATORIES €FA METHOD 5/17 SAMPLE LOG SHEET 

J o b  x A /ddh+< ‘/ Date J/$h* T e s t  - / Run - 3 
S o u r c e  ‘K&../L45 57-A &.e- No. of t r a v e r s e  p o i n t s  /J 
n e t h o d  5 F i l t e r  h o l d e r :  y/a>5 F i l t e r  t y p e :  4/4ss A b / # ,  

/ 

~~ ~~ ~ 

k 0 233 // 0 Impinger  No .  2 

Impinger  No. 3 Y 

Sample T r a i n  L e a k  Check: 

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. ( v a c )  
P o s t e s t :  - cfm a t  // i n .  Hg. 

P a r t i c u l a t e  Ca tch  Data: 

N o . 6  of f i l t e r s  used: Recovery  s o l v e n t  ( 5 )  

a c e t o n e  
o t h e r c s )  

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  by: f/& 

/ 

C o n d e n s a t e  Data: 

Weight ( g )  

D i f f e r e n c e  

Impinger  No. 1 

I Condenser  I I -  I 

I I I . .  1 
....... .. ..... ... - .... - ........ .- -. . .- .. . . . .  - __ T o t a l  I 

I n t e g r a t e d  Car  Sampllng Data:  

Fag Pump NO. 5 5  80,: NO. 6 Hag No. /3 
Rag tlaterialr %layer a l u m i n i z e d  T e d l o r  Size:  4 s  

Pretest l e a k  check: b cc/min a t  IJ’in. Hg. 

T i m e  s t a r t :  /3?# (HRS) T i m e  end: /3q8 (HR.5) 

Sampl ing  r a t e :  %d c c / m i n  Operator: ?&+- 
/ /  S/N of 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 :  - 

CF-023 

I 
I 
I 
1 
1 
I 
1 
I 
I 
I 
I, 

I 
C-6. 

.. 

S-0046RR 
. . . . . .  -- 
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INTERPOLL LABORATORIES EPA METHOD 2 F I E L D  DATA SHEET 

J o b  1 a /h&&A$,? I @/LM 
Source IY~NL S-Z-NL~ 

T e s t  R u n  __ D a t e  Z-C-9-Z 
S t a c k  d i m e n .  s f r  I N .  

D r y  b u l b  "F W e t  b u l b -  "F 

M a n o m e t e r :  0 Reg. & ~ : : p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  ag./t/ i n  Hg 

S t a t i c  p r e s s u r e  - , dfY5- i n  WC 

O p e r a t o r s  E 7RIuy>4? -~ ,uH~ss~L 
F' i tut  No.c?rV- d Cp , 9 4 8  

Qk/- I ,7 

fr 

S c h e m a t i c  of 
C r o s s  S e c t i o n  

l p l  Frak: ion  1 D i s t a n c e  D i s t a n c e  , V e l o c i t y  T e m p e r a t u r e  
f r o m  S t a c k  f r o m  E n d  o f  P r e s s u r e  o f  g a s  

I D i a m e t e r  W a l l  ( i n )  I F o r t  ( i n )  ( i n  WC) ('F) 

II I I 

I 
1 
t 
I 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
1 



I 
I 
n 
I 
# 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
1 
I 
1 

INTERFOLL LQBORQTORIES EPA RETHOD 5/17 SARPLE LOG SHEET 

Sample Train Leak Check: 

Pretest: < 0.02 cfm at 15 in. Hg. (vat) & 
Fostest: - c f m  at tin. Hg. (vac) K 

Particulate Catch Data: 

140.5 of filters used: RECOVery SOlVEnt ( 5 )  

No. of probe Wash bottles: 
Sample recovered by: 

\ I "  
Condensate Data: 

197 7 /?6 7 s Desiccant 

........... -. ....... - .. - .. -. ......... ... -. . - ............. - .... -. . - .... -. .................. . . . . . . . .  Total 
---.- .- 

Integrated Gas Sampling Data: 

Bag Fump No. 2.6 bag NO. , ,) 
Bag Material: 5-laver Aluminized Tedlar Size: 4 3  

Pretest lea): check: d cc/min at /r in. Hg. 

2 box No. 

Time start: //zy (HRS) Time end: lZc7 (HRS) 

Sampling rate: /& cc/min Operator: 

S I N  of  0, Analyzer used to monitor train outlet: 

C F - i l 2 3  

S-0046RR c - 9 .  
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I 
I 
n 
I 
I: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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1 

INTERFOLL LORORATORIES EF'A METHOD 5/17 SAMPLE LOG SHEET 

Filter type: +3c4&~ 

Sample Train Leak Check: 

Pretest: < 0.02 cfm at 15 in. Hg. ( v a c )  
Fostest: - Q cfm at in. Hg. (vac) 

Particulate Catch Data: 

N0.s of filters used: Recovery solvent ( 5 )  

G h P q  A acetone 
0 othercs) 

No. of probe uash bottles: 1 
Sample recovered by: &I 

Condensate Data: 

Weight (g) 
Item 

Final Tare Difference 

Impinger No. 1 

Impinger No. 2 

/@ 

Impinger No. 3 

I I -' I Condenser 

/ J / Y  /J46 6 Desiccant 

.I I 
CjG . . . . . . . . - . . . . . . .. .. . . - ._ - .. . . . . . . .. . . . ___ . . . ... . . .. . . . . . . . . . . . . - - . . . . -. . . . . . . . - - . . . . . . . . . . . ... .. - -. . . -. .. - . . . ----. Total If 

Integrated Gas Sampling Data: 

Fag Fump No. 32 .Box No. 2 h  6ag No. -?, 
Bag Material: 5-layer Aluminized Tedlar Size: 4& 

Pretest lea): check: d cclmin at / r i n .  Hg; 

Time start: /SJ? ( HRS ) Time end: /c29 ' (HFiS) 

Sampling rate: 4~ cc/min Operator: E?- 

S / N  O f  O= Analyzer used to monitor train outlet: z- 
C F - 0 2 7  

c-11 S-0046RR 
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n 
I 
1 
I 
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B 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Sample T r a i n  L e a k  Check:  

Pretest: . < 0.02 cfm a t  15 i n .  Hg. (vac )  
Fostest :  - c f m  a t  x i n .  Hg. ( v a c )  

F a r t i c u l a t e  C a t c h  Data: 

No. s of  f i l t e r s  used: R E C G V E r y  5OlVEnt  ( 5 )  

- ,5-6 D c a a c e t o n e  
0 o t h e r c 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: r r  

C o n d e n s a t e  Data: 

W e i g h t  (g) 

l m p i n g e r  No. 1 

I m p i n g e r  No. 

I m p i n g e r  N O .  3 

D e s i c c a n t  

. . . . . . _ _  _ _  _ _  ... . . . . ._ . - ._ .. ._ . . . . .. . . . .. . . .. . . - . . - .. . .. . . - - .. .. - . . . . . . . . - . ---.. -I . . . . . . . . . . -. . __  __  .. . - . .. .. . . .. 
-_-~I --. 
- - __ - . . Total 

I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Bag R a t e r i a l :  % l a y e r  f i l u m i n i s e d  T e d l a r  S i z e :  4 2  

Pretest  lea): c h e c k :  b c c / m i n  a t  i n .  Hg. 

T i m e  star t :  IhDf (HFiS)  T i m e  e n d :  /7&< ( H R S )  

S a m p l i n g  r a t e :  f..' c c / m i n  O p e r a t o r :  2 P z  
s / t J  o i  0, A n z l y z e r  used to m o n i t o r  t r a l n  o u t l e t :  2. 

C-13 

CF-OZ: 

S-0046RR 
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INTEFIFOLL LABORATORIES EPA METHOD 5/17  -- SAMPLE L O G  SHEET _- 

Sample T r a i n  Leal: Check: 

P r e t e s t :  < I:l.02 cfm a t  15 i n .  Hg. ( V i C )  

F a s t e s t :  - 2 cfm a t  Jin. ~ g .  ( vac )  

F a r t i c u l a t e  Ca tch  Data: 

1 4 0 . 5  Gf f l l t E r S  LlSed: FIECOVET',' S G l V E n t  (5) 

&. ace tone  
0 o t h e r ( s )  

No. of probe  wash b o t t l e s :  ,/ 

Sample r e c o v e r e d  by: k-7- 

Condensate Data:  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TO: 2 1 ._.I ___- 

I n t e g r a t e d  Gas Sampl ing Data: 

Bag Fump N G .  fi -Box No. e Bag NG.  7 
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  Ted la r  S ize :  44  - L 

F ' r E t E S t  l e a k  check: 

~ a n ~ p ~ i n g  r a t e :  (/Q& c c / m i n  O p e r a t o r :  5 3 -  
S / N  o f  0, Analyzer  used t o  m o n i t o r  t r i i n  G u t l e t :  - 

CF-t:127 

S -0046RR C15 
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INTERPOLL LABORATORIES EPA METHOD. 2 F I E L D  DATA SHEET 
/ 

J o b  X . 6  /tEco&-P?-z/ 

Sour-cE K O U O S  VA{..k 
T e s t  j R u n  __ D a t e  

S t a c k  d i n e n .  >-',< IN. 

D r y  b u l b  "F Wet bulb- 

Manori l i . ter: 0 R e g .  0 E x p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  3-5'-Y+' i n  Hg 

S t a t i c  p r e s s u r e  i n  wc 

S c h e m s t i c  of tJ 
Cross S e c t i o n  

O p E . r a t o r s C ~ ~ / 4 % . r & . , -  + I? O i k L  

P i t o t  NO. - k?? -L  CI, ,SY 



A .1 

135-3 D e s i c c a n t  

INTERFOLL LfiBORATOHIES €PA METHOD 5/17 SAMPLE LOG SHEET k 

/ 3 4 a  1' 3 
. .  

S o u r c e  K'W'LS 
Method do/ /  F i l t e r  ho lder :  Nvq- 

D a t e  dTk7.- T e s t  3 - Run - 
N o .  of t r a v e r s e  p o i n t s  /t 
F i l t e r  t y p e :  A/" 

Samplm T r a i n  L e a k  Check: 

P r e t e s t :  ( 0.02  c f m  a t  15 i n .  Hg. (vac)& 
P o s t e s t :  - 0 c f m  a t  i n .  Hg. (vats 

P a r t l c u l o t e  C a t c h  Data: 

N0.s of f i l t e r s  used:  Recove ry  s o l v e n t  ( 5 )  

No. of probe uash b o t t l e s :  / 
Sample  r e c o v e r e d  by: n& 

C o n d e n s a t e  Da ta :  

U e i g h t ( g )  

D i f f e r e n c e  

I rnpinger  N o .  1 

I m p i n g e r  No. 2 

I m p i n g e r  No. 3 

C o n d e n s e r  I I I 

........ - - - - - - - - - ........... . . 
/ / I  

__ - ........... -. . - -. ..... - ........ Total  -. 1 
I n t e g r a t e d  Gas S a m p l i n g  Data- 4 Bag Pump No. 3 Box No. 7 Bag No. i 

Bag t l a t e r i r l r  5 - l a y e r  A lumin ized  T e d l a r  Size: 

P r e t e s t  i e a k  c h e c k :  0 cc /min  a t  , 5 i n .  Hg. 

T i m e  s t a r t :  /qzd (HRS) T i m e  end:  /sz/ (HRS) 
Sampl ing  ra te :  c c / m i n  o p e r a t o r :  

S/N of 0, f i n a l y s 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 :  

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

1 
I 
I 
I 

CF-023 
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INTERFOLL L~HORLITOHIES EPA METHOD 5/17 SLIMPLE LOG SHEET 

Date 2 2- T e s t  3 Run + -  Job A I s? /h/&rbeTru 
Source ,+id45 9 7 7  k/ NO. of t a v e r s e  p o i n t s  /a 
n e t h o d  oo// F l l t e r  h o l d e r :  r- F i l t e r  t y p e :  - 
Sampl. T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. (vac) 
Fostest: - D cfm a t  Jl- i n .  Hg. ( v a c )  

P a r t i c u l a t e  C a t c h  Data: 

1 
I 
I 
I 
I 

No.6 of f i l t e r s  u sed :  K r c o v e r y  s o l v e n t  ( 5 )  

acetone 
- o t h e r ( s )  fl-* Q- D Y t f 2 - a  3 

No. of p r o b e  uash b o t t l e s :  
Sample  r e c o v e r e d  by: 

C o n d e n s a t e  Data: 

I I U e i g h t ( g )  Y I 
I 
I 
I 
I 

__ . I /(E- I . . . . . - . . - _ _  _ _  I 
I n t e g r a t m d  G a s  Sampl ing  Data: 

Bag Pump N o .  P: B o x  No. 

Bag fiaterial: 5-layer &lumini:ed T e d l a r  S i z e :  4 s  

Pretest l e a k  check :  b c c / m i n  a t  6- i n .  Hg. 

I 
I 
-I 
I T i m e  s t a r t :  1613 (HRS) T i m e  end:  1723 (HRS) 

Sampl ing  r a t e :  W c c / m i n  O p e r a t o r :  

S I N  of 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 :  

CF-023 

c-20 
S-0046RR I 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

/5Lg /3/'y. [Y Desiccant  

. .  

Date Tes t  Run  3 Job L.  A / ~ ' & , & 3 ~  - 
source  hG'h'u5 5fic,k: No. of t r a v e r s e  p o i n t s  /7 
Method O @ / f  F i  1 t e r  ho lde r :  - F i l t e r  type: - 
Samplm T r a i n  Leak Checks 

- 
Pretes t :  { 0.02 cfm a t  15 in. Hg. (vac)  
F'ostest: - D cfm a t  &- in. ~ g .  (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 s o l v e n t  ( 5 )  

No. of probe uash b o t t l e s :  
Sample recovered by: , 

Condensate Data: 

Weight (9 )  

D i f f e r e n c e  

Impinger No. 1 

Impinger No. 3 

Condenser 

................... - - .... - ... -. .................... ......... - 
............ - ........ - . -. ...... - Tota l  I 

I n t e g r a t m d  Gas Sampling Data: 

Bag Pump No. ?? Box No. ;? Bag No. 3 
Bag t l a t e r i a l ~  5;-layer A lumin ized Ted lar  S i z e :  4 5  

P r e t e s t  l e a k  check: d cc/min a t  /# in. Hg. 

Time s t a r t :  /qBo ( HRS 1 Time end: &?O 7 (HRS) 

Sampling r a t e :  Yo3 cc /min  Operator: mL- 
S/N of O= Analyzer used to monitor t r a i n  o u t l e t :  7 

CF-023 

S -0046 RR . c -22  
.. .. . . . . . .  

I 
I 
I 
I 
I 
I 
I 
I 
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Dry b u l b  "F Wet b u l b -  "F 

M&num4eter: F e q .  0  EX^. 0 ~ l e c .  
U N i C A 0 4 N  6 

V Z N T  
B a r o m e t r i c  p r e s s u r e  Jp7g i n  ~p 
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INTERFOLL LAFORATORIES EPA METHOD 5 /17  SaMPLE LOG SHEET 

S a m p l e  T r a i n  Leak Check! 

P r e t e s t :  ( 0.02 c fm a t  15 i n .  Hg. ( v a c )  
Fostest: - D c f m  a t  & i n .  Hg. (vat) 

P a r t i c u l a t e  C a t c h  Data: 

No. 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  ( 5 )  

_$/acetone 
0 O t h e r c s )  

N o .  of p r o b e  wash b o t  
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 n t e g r a t e d  Gas S a m p l i n g  Data:  

Bag Fump N o .  G7 Box No. f y  Bag No. / 
g i g  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 ze :  

pretest leal: check :  8 c c / m i n  a t  /5- i n .  Hg. 

T i m e  s t a r t :  "vi, (HRS) Time end:  / z ' c  (HRS) 

S a m p l i n g  r a t e :  / i J c c / i i n  O p e r a t o r :  

S / N  of 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 :  9 
C F - i i 2 3  

S-0046RR 0- 2 
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I INTEKFOLL LABORATORIES EFA PlETHOD 5/17 SAMPLE LOG SHEET 

Sampls T r a i n  L e a k  Check:  

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. (vac )  
Fostest : - - D cfm a t  Z_ i n .  Hg. 

P a r t i c u l a t e  C a t c h  Data: 

N0.s of f l l t e r s  u s e d :  R E C O V E r y  SOlVEnt ( 5 )  

S c e t o n e  
o t h e r ( s )  

yo6 5 

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  by: 

C o n d e n s a t e  Data:  

W e i g h t ( g )  

I m p i n g e r  N o .  1 

I m p i n g e r  N o .  3 

C o n d e n s e r  I I I -  I 

f 
~~ 

~ ___ - - .. ... . . -. . -. . - . . . . . .. - - .. ._ - .- - . . . . -. . . . . . . . - ... . -. - .. - . . . .. _.__----.- 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: 

n a g  pump NO. 3 3  no,: No. M Bag No.  L 

Bag H 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  Size: 4 s  

Pre tes t  leal: check: 0 cclrnin a t  Ls-in. HQ. 

T i m e  s t a r t :  (HRS) T i m e  e n d :  /e7 ( H R S )  

S a m p l i n g  rate:  

S / N  o i  O x  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 :  

& c c / m i n  Operator: 7-4 z 
CF-025 

D- 5 
~~ 

S-0046RR 
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INTESFOLL LfiBORATORIES EVA METHOD 5 /17  SAMPLE LOG SHEET 

i &No. o f  t r a v e r s e  poi  3 2  e F i l t e r  t y p e :  y (e55 %,/- 
S a m p l e  T r a i n  Leak  Check:  

P r e t e s t :  { 0.02.cfm a t  i n .  Hg. ( v a c )  a 
Fostest:  - - 6 c f m  a t  3 i n .  Hg. ( v a c ) p  

P a r t i c u l a t e  C a t c h  Data: 

No. 5 of f 1 I t e r 5  u s e d :  K e c o v e r y  s o l v e n t  ( 5 )  

a c e t o n e  
o t h e r ( s )  

4 W  
I No. o f  p r o b e  wash  b a t t l e s :  

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  Data :  

D i f f e r e n c e  

C o n d e n s e r  I- I I 
D e s i c c a n t  

.... - .. - ............. -. .............. - . ________- - .... -.. ... - ..... ._ .......... -.- 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: - f irTzrEArff / /2 *&+ r7QPOt co 
Hag ~'ump No. 3 3  Bo,: No. /V '  No. 3 
Hag H a t e r i a l :  5 - l a y e r  Q l u m i n i z e d  T e d l a r  Size:  4% 

Pretest lea,: c h e c k :  .d cc!min 'a t  f i y  i n .  ng. 

Time s t a r t :  / ( J 1  (HRS) 'Time end :  / L q ' 3  (HRS) 

S a m p l i n g  r a t e :  ----7@ c c / m i n  Operato 

S / N  of 0, C n z 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 
/ 

/ 

C F - 0 2 5  

S-OOS6RR 0- 7 
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I N T E R P O L L  Lf iBORATOKIES EPA METHOD 2 F I E L D  Df iTA SHEET 

S c h e m a t i c  of 
C r o 5 s  S e c t i o n  

I 
P 
I 
II 
I 
II 
I 
I 



! T e s t  L Hun - D a t e  J-L-Yob 
5 T X  K 5-r 7-Z-I-N. 

; Source  & / / L + ~ P / /  Yu~'  

Stack d i m e n .  

D r y  b u l b  'F Wet b u l b  "F 

M a n o m e t e r :  0 R e g .  & E x p .  0 E l e c .  

Barometric p r e s s u r e  zSt80 i n  ~g 

S t a t i c  p r e s s u r e  - /, TS- i n  wc 
O p e r a t  or  s k-zf%/L/bfc -r, MSk4rC I 

I P i t o t  NO. 13t-6 c p  , P% 

~ 

ii i' I 

j-----J+ I1 

t-cg;/,-C i 

1 €-F 4 

S c h e m a t i c  of 
I Cross S e c t i o n  



.I, 
INTERFOLL LAHORATOHIES €PA METHOD 5/17 SAMPLE LOG SHEET 

Sample T r a i n  Leak  Check:  

Pretest: ( 0.02 c i m  a t  15 . i n .  Hg. (vac )  6 
P o s t e s t :  - & cfm a t  d i n -  Hg. (vat) 

P a r t i c u l a t e  C a t c h  Data: 

No.5 of f i l t e r s  u s e d :  RECOVEry SOlVEnt (5) 

5 d /  / & a c e t o n e  
0 o t h e r ( s )  

N o .  of p r o b e  uash  b o t t l e s :  1 - 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 :  

W e i g h t  ( g )  
I tern - 

F i n a l  T a r e  D i f f e r e n c e  
I I I 

I m p i n g e r  N o .  1 

I m p i n g e r  No. 2 

m p i n g e r  N o .  3 

C o n d e n s e r  

D e s i c c a n t  

........ - - - ........ - .. - - - ......... .. , A- 
-- ~ 

... ....... ...... 
I- ---. T o t a l  

1 n t P g r r t . d  Gas S a m p l i n g  Data: 

52 h a g  No. f Rag Pump No. Box No. 

Rag Material: S l a y e r  A l u m i n i z e d  T e d l a r  S i ze :  3 

Pretest leal: c h e c k :  fl c c / m i n  a t  t c  i n .  Hg. 

T i m e  s t a r t :  ( HRS ) Time end :  (HRS) 

S a m p l i n g  r a t e :  YU, c c / m i n  O p e r a t o r :  gr 
S/N of 0, Q n a l y s 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 :  

, 

7 - 
CF-023 

D-12 
S-0046RR 
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S a m p l e  T r a i n  Leal: C h e c k :  

F a r t i c u l a t e  C a t c h  Data:  

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 :  E7- 

C o n d e n s a t e  Data: 

I W e i g h t  ( g )  1 I t e m  
F i n a l  T a r e  D i f f e r e n c e  

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

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 F u m p  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 :  4% 

i n .  Ha. F ' r E t E S t  leal: c h e c k :  cc /min  a t  

T i m e  s t a r t :  (HHS) Time e n d :  (HRS) 

Simp1 i ng. r a t e :  c c / m i n  O p e r a t o r :  

S I N  G f  O z  A n k l y z e r  used t o  m o n l t o r  t r a i n  o u t l e t :  - 

RGX No. A/// Bag No. 

. .  

C F - .  -.7 
1.1'. _. 

D-14 S-0046RR 
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INTERFOLL LAHORATORIES EFPl METHOD 5/17 SAMPLE LOG SHEET 

Sample T r a i n  Leak Check:  

P r e t e s t :  ( 0.02 c f m  a t  1; i n .  Hg. ( v a c )  
F o s t e s t :  * -zp c f m  a t  L i n .  Hg. ( v a c )  

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) 

a c e t o n e  
0 o t h e r ( 6 )  

No. of p r o b e  u 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: 

C o n d e n s a t e  Data: 

I m p i n g e r  No. 2 

C o n d e n s e r  

I n t e g r a t e d  Gas S a m p l i n g  D a t a :  

Bag material: 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 :  

p r e t e s t  leal: c h e c k :  & c c / a i n  a t  Jc i n .  Hg. 

T i m e  s t a r t :  .( HRS ) T i m e  end :  ( H R S  ) 

S a m p l i n g  r a t e :  L J Q ~  c c / m i n  O p e r a t o r :  2-7 
SIN of 0, A n a 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 :  - 7 

CF-023 

S-0046RR - . D-16 
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INTERFOLL LABORATORIES € F A  METHOD 5/17 SAMPLE LOG SHEET -- 

Ll;tE 2 - L - f L T E E t  
/2$4-?-- t4o. of t r a ~ e r s e  p a i n  

F i l t E r  holder-: &-k F i l t e r  t ype :  2s " 

Sample T r a i n  Leak Check: 

I 
P r e t e s t :  ( 6.02 c fm a t  15 i n .  Hg. ( v a c )  
F o s t e s t :  - 2 c f m  a t  d i n .  ~ g .  (vac)  

. .  

P a r t i c u l a t e  Catch Data: 

Nu. s of  f i I t e r s  used:  6 ' E C G V E r ' f  S O l V E r # t  (5) 

& acetone 
0 o t h e r ( s )  

S d d C  
NO. of probe wash b o t t l e s :  / 

S a m p l e  recovered by: &7-- 
- 

Condensate Data: 

Impinger No. 2 

Condenser 

Desiccant  lcrB 4 / S d W  7 

7 . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . .. .. . . . . _. .. .___. .- .. . -. _ _  . . . .. .. .. . . . . . .. . . . . . . . . . .. . . . . . .. . .. . . . . . . . . . . ___.-.. ~ . .  . .. . .  . .~... . .  . _." Tota l  

I n t e g r a t e d  Gas Sampling Data: 

Hag Pump No. Fox No. Hag No. 

Hag m a t e r i a l :  5 - l aye r  A lumin i zed  Tedlar S i r e :  4% 

P r e t e s t  lea): check: cc /min  a t  i n .  Hg. 

Time s t a r t :  (HRS) Time end: (HFS) 

Sampling r a t e :  cc /m in  Operator:  

S I N  Gf 0, nnalyzer  used to mon i to r  t r a i n  o u t l e t :  - 

~ r 

D- 18 

C F -  1:127 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAWPLE LOG SHEET e 

S a m p l ~  T r a i n  L e a k  Check: 

P r e t e s t :  ( 0.02 cfm a t  15 in. Hg. (vac) 3 
Fostest: - 1 cfm a t  r n .  Hg. (vac)  & 

P a r t i c u l a t e  C a t c h  Data: 

~ o . 5  of  f i l t e r s  used: Recovery s o l v e n t  (5 )  

5-d 2-3 & a c e t o n e  
0 o t h e r ( s )  

No. of p r o b e  w a s h  b o t t l e s :  / 
Sample r e c o v e r e d  by: P 

Condensa te  Data:  

I n t e g r a t e d  Gas Sampl ing  Data: 

Bag  Fump No. Box No. 

Bag  M a t e r i a l :  %- laye r  A lumin i zed  T e d l a r  Size:  4% 

F r e t E s t  l e a k  check: cc /min  a t  in. Hg. 

Time s t a r t :  ( HRS ) Time end: ( HRS ) 

Saepl  11-19 r a t e :  cc /m in  Operator :  

S/N of O2 Analyzer  used t o  m o n i t o r  t r a i n  o u t l e t :  - 

/ 

CF-023 

S -0046RR 
- 0-20 
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S a m p l e  T r a i n  Leak Check:  

F a r t i c u l a t e  C a t c h  Data:  

1.10.5 o f  f i l t e r s  used: 

.s-L4zq 

N O .  of p r o b e  Wash b G t t  

C o n d e n s a t e  Data :  

D i f f e r e n c e  

D e s i c c a n t  R n n I I I 
.................................... .................. ................ ^. ...................................... .............................................................................. - - ....... -.1..,.-.1. ..... - .... ............................. 0 ..._ 

T o t a l  -- - ..._l._.l...-._. ..-_...... "~ _ "_." 
I n t e g r a t e d  Gas S a m p l i n g  Data: 

Bag Fump N o .  Bo;: NO. N& Bag No. 

Hag t l a te r 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- 

c c / m i n  a t  i n .  Hg. F r E t E S t  leal: c h e c k :  

T i m e  s t a r t :  (H6S) T i m e  e n d :  ( H R 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 :  

5/14 Gf  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-i:tZ: 

0-22 S-0046RR 
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source 

T e s t  3 R u n  __ D a t e  d / y / G z  

s t a c k  d i m e n .  .5f(5 k 5k.Y IN. 

P? / p s 5  w LLL?*J/rn+ h*h- s+ec, 
. 

Dry  b u l b  "F Wet bulb-  'F 

M a n o m e t e r :  & R e g .  0 E x p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  2g.8 i n  Hg 

S t a t i c  p r e s s u r e  - j .  x- i n  WC 

O p e r a t o r s  9 i 4 n / / ~ e r  J A ~ J  
P i t o t  No.'va3rs* c p  , B Y  

S c h e m a t i c  o f  L C r o s s  S e c t i o n  



INTERFOLL LABORATORIES € F A  METHOD 5/17 SAMPLE LOG S H E E T  

S a m p l e  T r a i n  Leak Check :  

Fretest: ( 0.03 cfm a t  15 i n .  Hg. (vac)  
Fostest:  - c f m  a t  A i n .  Hg. 

(vat) 7 
. .  

P a r t i c u l a t e  C a t c h  D a t a :  

N0.s of f i l t e r s  used: E e c o v e r y  s o l v e n t  ( 5 )  

N o .  o f  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  by: 

C o n d e n s a t e  Data: 

b 
C o n d e n s e r  e 

I 3 197 7 A D e s i c c a n t  

t I I i 
. . .. . . . . _ _  . . . . - .. .. . . ._ .. .. - . . . . .- .- . .. . . . . . . . . . -. . . . . . 
____--I_--- I--. 

. . . .. . . . . - . 
. . . . . .. . . . . . . - - . - .. . .. . . . . .. -. . .. 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  D a t a :  -/&h,Pfi 9 A/=- 

Hag Fump No. Bo,: NO.  Bag No. 

Hag Materi a 1  : 5-1 a y e r  S i z e :  

F r e t e s t  leal: c h e c k :  i n .  Hg. c c / m i n  a t  . .  

T i m e  s t a r t :  (HRS) T i m e  e n d :  ( H f i S )  

Sampl i ng rate:  c c / m i n  O p e r a t o r :  

S /N o i  0, Ana1y:er u s e d  t o  m o n i t o r  t r a i n  ou t l e t :  - 

CF-iiZT 

D- 25 S-0046RR 
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INTERFOLL LAEORRTORIES EPR VETHOD 5/17 SAtlF'LE LOG SHEET 

J o b  - D i t e  d $ / 9 ~  T e s t  2 Kun 
S o u r c e  VCh+Y - A 9  No. of t a v e r s e  p o i n t s  3 2  
M e t h o d  O D / /  F i l t e r  h b l d e r :  F i l t e r  t y p e :  A/p 

C o n d e n s e r  

D e s i c c a n t  

S a m p l e  T r a i n  Leak Check:  

/26 / z  .q 6 

Pretest :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  6 
F'ostest : - 6 cfm a t  _B i n .  ~ g .  - 

P a r t i c u l a t e  C a t c h  Data:  

No. s of f i 1 ters  u s e d :  F i ecove ry  s o l v e n t  (5 )  

0 a c e t o n e  
o t h e r  (5) a- f/,o g m % u ,  

I c 

No. of p r o b e  wash b o t t l e s :  f 
S a m p l e  r e c o v e r e d  by: 'h*H 0 6' 

C o n d e n s a t e  D a t a :  

a I t e m  I F i n a l  T a r e  D i f f e r e n c e  

213 /. / I m p i n g e r  No. 2 

l m o i n a e r  NO. 3 I v 

.. -. ......... -. ........................ - - - .- -. _- - .. .. ....... -. . - ......... - ............... - - ............ -. - ... -. ............... -- ---.--. T o t a l  

I n t e g r a t e d  Gas S a m p l i n g  D a t a :  -flm6,en/&,e 
Bag Fump No. Box No. Bag 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  Size:  4% 

Pretest  leal: c h e c k :  cc /min a t  - i n .  Hg. 

T i m 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 :  

S / N  of O= A n s 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 :  - 

CF-027 

D-28 S-0046RX 
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1 I INTERFOLL LABORATORIES E V A  METHOD 5/17 SAMPLE LOG SHEET 

S a m p l e  T r a i n  Leak Check:  

Fretest: ( 0.02 cfm a t  15- i n .  Hg. (vac )  
Fost es t  : - A c f m  a t  & i n .  Hg. (vac)  

I> P a r t i c u l a t e  C a t c h  D a t a :  

N 0 . 5  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  ( 5 )  I 

/ No. of  probe wash L - L L ' - - -  

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  Data:  
.c: 

oorries :  I 

e r e n c e  

' I n t e g r a t e d  G a s  S a m p l i n g  D a t a :  -$?,ebrFvrf fl:<- 
Hag Fump N o .  Bo;: NO. B a g .  No. . 

Eag mater ia l :  5 - l a y e r  F t lumin i - ed  T e d l a r  Site: 4 3  

J 

1 
I 

s F r e t , e s t  l e a l :  c h e c k :  c c / m i n  a t  i n .  Hg. 

T i m e  s t a r t :  (HRS) T i m e  e n d :  (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 :  

S / N  of 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  o u t l e t :  - 
CF-025  

. . .  

D - 3 1  5 -0046RR 
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DRYER F I E L D  DATA S H E E T S  





INTERFOLL LABORATORIES € F A  METHOD 5/17 SAMPLE LOG SHEET I 

Sample T r a i n  Leak Check! 

P r e t e s t :  < 0.02 cfm a t  15 i n .  Hg. (vac)  
Fos tes t :  - 0 cfm a t  i n .  Hg. (vac) 

.~ 

P a r t i c u l a t e  Catch Data: 

No. 5 of f i l t e r s  used: Recovery s o l v e n t  ( 5 )  

acetone 
0 o t h e r ( 5 )  

No. o f  p robe  wash b o t t l e  : / 
S a m p l e  r e c o v e r e d  by: /&I 

/ 
Condensate Data: 

........ --- - - -- ......... - .. - ......... .. ........ -- T o t a l  1.. .......... ....... 

I n t e g r a t e d  Gas Sampling Data: 

Bag pump NO. f l / b  BO,: NO. S Bag No. / 
Hag H a t e r i a l :  5-layer Rlumin ized Ted lar  Size: 

)< in. Hg. F ' r ~ t e s t  leal:  check: f l  c c / a i n  a t  

Time s t a r t :  / H a  (HRS) Time end: ( 3 3 7  (HRS) 

Sampling r a t e :  4~ cc /min  Operator: L 
S / N  o( 0, Analyzer  used t o  mon i to r  t r a l n  o u t l e t :  &'- 

CF- 02 3 

E-2  S-0046RR 
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.I 
I N T E i i F O L L  L A B O R A T O R I E S  E F A  METHOD 5/17 SAMPLE LOG SHEET 

S a m p l e  T r a i n  Leak C h e c k :  

P r e t e s t :  < 0.0: cfm a t  15 i n .  Hg. ( v a c )  ,& 
P o s t e s t :  - 0 c f m  a t  i n .  Hg. ( v a c )  a 

F a r t i c u l a t e  C a t c h  Da ta :  

N0.s o f  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 )  

y a c e t o n e  
0 o t h e r ( s )  

N o .  of p r o b e  u a s h  b o t t l e s :  
Sample  r e c o v e r e d  by: 

C o n d e n s a t e  D a t a :  

C o n d e n s e r  

...... - -. -. . .... -. . - .. - ........ - - I .. -. ......... ......... ..... .. ........ -- - - -. - LZ/ -. Total 

I n t e g r a t e d  Gas  Sampling Data: 

/ 
Bag Fump NO. ?$b B o x  No. 8 Hag No.  

Hag m a t e r i a l :  5 - l a y e r  P i luminized  T e d l a r  S i z e :  4 3  

P r e t e s t  l e a k  c h e c k :  a c c / m i n  a t  ’s’ i n .  Hg. 

T i m e  s t a r t :  lqI9’ (HRS) T i m e  end :  /-??.? (HRS) 

S a m p l i n g  rate: L/DU c c / m i n  O p e r a t o r :  7 
5/N of 0, A n s 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 :  

CF-027 

S -0046RR 

1 
I 
c 
Q 
1 
I 
I! 
I 
I 
I 
1 
P 
1 
II 
I 
I 

E-Q 
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I INTERFOLL LRBORRTORIES EPR METHOD 5/17 SFIMPLE LOG SHEET 

Sample Train Leak Check! 

Pretest: i 0.02 cfm at 15 in. Hg. (vac) 
Fostest: - & cfm at & in. Hg. 

Particulate Catch Data: 

No.s of filters used: Recovery solvent ( 5 )  

acetone 
other (5 )  

No. of probe wash bottles- / 
Sample recovered by: 2zMp 

Condensate Data: 

Weight ( g )  

Difference 

Impinger No. 1 

Impinger No. 2 

Impinger No. 3 

Condenser 

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

Integrated G a s  Sampling Data: 

Bag Fump NO. B,cA pox NO. s Bag No. 3 
Bag Material: 5-layer Flluminized Tedlar Size: 4 s  

Fretest leal: check: 0 cc/min at ~5' in. Hg. 

Time start: /bGj (HFiS) Time end: l7/0 (HRS) 

Sampling rate: 60 cc/min Operator: 

S / N  of 0, An2ly:er used to monitor train outlet: - i/ 
= 

CF-027 

5-0046RR 

I 
1 
t 
I 
1 
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I 
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I N T E R F O L L  LAHORGTORIES EPA NETHOD 7 F I E L D  DATA SHEET 

II 

P- 

S c h e m a t i c  of 
C r o s s  S e c t i o n  



INTEKFOLL LABORATORIES EF'A METHOD 5/17 SAMPLE LOG SHEET 

F i n a l  

Sample T r a i n  L e a k  Check! 

T a r e  D i f f e r e n c e  

F r e t e s t :  ( 0. 12 cfm a t  15 - i n .  Hg. ( v a c )  
Fostest:  - cfm a t  d i n .  Hg. ( v a c )  

I m p i n g e r  No. 1 -  

I m p i n g e r  N o .  2 /@ 

P a r t i c u l a t e  C a t c h  Data:  

f 7 0  

t4o.s of f i l t e r s  u s e d :  RECOVETy S O l V E n t ( 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  by: C r  

C o n d e n s a t e  Data: 

I 1 I m p i n g e r  NO. 3 

C o n d e n s e r  

........ - - - ........ - ... - .......... ... ......................... .... ........ . - - - I 1 7 7  _ _  - - __ 
................ -. - .. . . . . . .  -- T o t a l  

I n t e g r a t e d  Gas S a m p l i n g  D,ata: 

Eag.Fumg NO. . $  /k BO,: NO. . 8 nag NO. 7 

Bag material: 5- layer  A l u m i n i z e d  T e d l a r  S i z e :  4 3  

F ' r ~ t ~ s t  leal: c h e c k :  / c c / m i n  a t  / < i n .  Hg. 

T i m e  s t a r t :  / A  3b. (HKS) ' T i m e  end :  / i ~ /  (H&) 

S a m p l i n g  r a t e :  +e cc/min O p e r a t o r :  

S I N  of O z  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 :  8 
CF-02: 

- 

S-0046RR E-9 





I N T E R F O L L  L A B O R A T O R I E S  EPA METHOD 5/17 S A M P L E  L O G  SHEET 

Imp i ng er No. 3 

Impinger No. 2 ' 

I 
I 

/ / M  ) 

1 
I 

Condenser 

Desiccant 
I 

/ Y / i 3  

v " 

I 
I 
I 
I 
I 
II 
I 
1 
I 
I 
1 
I 
I 

Sample Train Leak Check! 

Pretest: ( 0.02 cfm at zd Hg. (vac) 
Fostest: - c f m  at in. Hg. (vac) 

Particulate Catch Data: 

No. 5 of filters used: Recovery s o l v ~ n t ( 5 )  

~6 & acetone 
0 other(5) 

No. of probe wash bottles: / 
Sample recovered by: gF- 

Condensate Data: 

Impinger No. 3 

Integrated Gas Sampllng Data: 

Bag p u m p  NO. R/d  ox NO. 9 Bag NO. 2 
Bag Material: 5-layer Ftluminized Tedlar Size: 4% 

Pr€test leal: check: LJ cc/min at / m n .  Hg. 

Time start: /dJ/ (HRS) . Time end: / I  36 (HFS) 

Sampling rate: /& cc/min Operator: vi--- 
S I N  o f  O= AnalyTer used to monitor train outlet: - 

CF-023 

5 - 004 6 R R  E- 11 
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I 
I 

r 

Weightcg) 
I t e m  

F i n a l  Tare D i f f e r e n c e  

lil 
1 
I 
I, 
I 
1 
1 
1 
1 
I 
1, 
I 
I 

INTERFOLL LfiBORATORIES EFA METHOD 5/17 SAMPLE L O G  SHEET 

Sample T r a i n  Leak Check: 

P-- E.. 
P r e t e s t :  < 0.02 cfm a t  15 i n .  Hg. ( vac )  
Fos tes t :  - id c f m  a t  4 in.  Hg. ( vac )  

. .  
F a r t i c u l a t e  Catch Data: 

N0.s of  f i l t e r s  used: Recovery s o l v e n t  (5 )  

acetone 5 o t h e r ( s )  
5 6  14 

No. of p robe uash b o t t l e s :  / 
Sample r e c o v e r e d  by: &7-  

Condensate Data: 

Condenser 

Des iccant  !29P 

........ - - -. ....... - .. - - ........... __  - -- -- - ... -. .. ... -. ..... - ........ - - .... - ........ ............... -. -. . ......... To ta l  - -- If 
1n t .eg ra ted  Gas Sampling Data: 

Bag Fump No. 3-/6 BO,: NO. Hag No. 7 
. . .  

Bag M a t e r i a l :  5 - l a y e r  Olumin ized '  Ted la r  Size: 4 3  

F r o t e s t  leak check: 4 cc /m in  a t  /g- i'n. Hg l  

Time s t a r t :  1711 (HRS) T i m e  end: 19.18 (HRS)  

Sampling r a t e :  fd cc/min  Operator :  

S / N  Gf 0, Analyzer  used t o  mon i to r  t r a i n  o u t l e t :  _H 

CF-023 

. . .  
S-0046RR E-13 
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I 
I 
I B 
J 
I' 
I 
I 
I 
I 
I, 
I 
I 
I 
1 
I 
I 
1 
I 
I 

INTEFiFOLL LfiRORfiTOHIES EFA METHOD 5/17 SAMPLE LOG SHEET 

Run 1 Job .Le &&&ye,/ Date  J/& T e s t  - 

Method Ct// F i l t e r  h o l d e r :  - F i l t e r  t y p e :  x/P- 

- 
No. of a v e r s e  p o i n t s  &I S o u r c e  13 / Y e / Z  j r  d3c 'k 

Samplo T r a i n  Leak Check: 

1 cfm a t  
P r e t e s t :  ( 0.02 cfm a t  
Fostest: - 

P a r t i c u l a t e  C a t c h  Data:  

No.6 of f i l t e r s  used: KEcovery s o l v e n t  ( 5 )  

a c e t o n e  
o ther (6)  /+7Z&L W 7 h Z  /f& 

No. of p r o b e  u a s h  b o t t l e s :  
Sample r e c o v e r e d  b y :  

C o n d e n s a t e  Da ta :  

I n t e g r o t o d  Gas Sampl ing  Data: 

Bag pump No. 32 How No. z/ ' Bag Nb:/ 
. .  

Bag Kater ia l r  5 - l a y e r  Plluminized T e d l a r  S i ze :  ' . 

Pretest l e a k  check:  C, cc/ain a t  i n .  Hg. 
. .  

Sampl ing  r a t e :  q i a  c c / m i n  Opera to r :  74 . 
S/N of O= Analyze r  u s e d  t o  moni tor  t r a i n  o u t l e t :  - 7 

CF-023 

E-15 
5 -0046RR 
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I 
I 
i 
I 
E 
I 
I 
I 
I 
I, 
1 
I 
I 
1 
I 
I 
I, 
I 
I 

D e s i c c a n t  

INTERPOLL Lf?FORf?TORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

/3&-5- 135-5 /L 

S a m p l e  T r a i n  Leak Check:  

- 
P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. ( vac )  

2 cfm a t  6' i n .  big. (vac)  Fostest: _ .  

P a r t i c u l a t e  C a t c h  Data: 

No.5 of f i l t e r s  u s e d :  Recovery 5 O l V E n t ( S )  

a c e t o n e  
o thec(s )  m Z c ~  , .e'. (7, H+o 

N o .  of p r o b e  w a s h  b o t t l e s :  3 /' 

Sample  recovered by: 7 4  

C o n d e n s a t e  Data: 

~ 

I I 
~~ ~ 

C o n d e n s e r  

~ ......................... - .............. - __ - . - . . . . . . . . . . . . .  -. . . . . . . . .  .--. - 1  I L j q '  --..- Total i 
I n t e g r a t e d  Cas S a m p l i n g  Data: 

L, 
~ a g  Pump NO. . B p  .BO>: NO. .= ' Hag NO. 

Hag Material: 5-layer A l u m i n i z e d  T e d l a r  Size: 4 3  

PrEtESt  leal:  check :  D c c / m i n  a t  /cc i n .  Hg. 

T i m e  s t a r t :  /4.c& ( H R S )  T i m e  end :  zoqr (HRS) 

S a e p l i n g  r a t e :  4m c c / m i n  O p e r a t o r :  7L4+ 
S/N of 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 :  Z_ 

CF-OZI. 

S-0046RR E-17 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Final 

Impinger NO.  I f 

JGb Le/? /dkj\3&zf 'Date ;3/7/rr Tezt // Run 7 -- 
tlethod O D / /  Filter holder: 

- NO. of traverse points 2 0  
Filter type: -.-- 

- Source //eEf&L 5 ? P G K  - 

Tare Difference 

I, 

Sample Train Leak Check! 

Condenser 

Desiccant 

Pretest: { 0.02 cfm at 15 in. Hg. (vac) 
Fostest: - 0 cfm at. - 7 in. Hg. (vat)> 

/$'? 0 ' f 8 S  / I  

Particulate Catch Data: 

140.5 of fllters used: Recovery solvent ( s )  

acetone 
other (5) 

N o .  of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Impinger NO. 3 1 ti I ':' B 

... 
~ - -- ................... -. .............. Total 

Integrated Gas Sampling Data: 

Bag F u m p  N o .  3 9 Box No. z( Bag No. 3 
.Bag Material: 5-layer Clluminized Tedlar Size: 4 3  

in. Hg. Fretest leal: check: cc/min at 

Time start: /$z< (HRS) Time end: / ( 3 q  (HRS) 

j g  

Sampling rate: +&' cc/miA Operator: 3 4  
S/N of O x  Analyzer used to monitor train outlet: 7 - 

CF-023 

S-0046RR . E-19 
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EPA t l 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 c i n  

I 
I 
I 
I 

L 

I I 
1 I I I I 

I I i I I. 

1 - 3 
I I I I , 

I 1 1 I I 

I I I I I H 

m b i e n t  A i r  QA C h e c k  EPA M e t h o d  3 G u i d e l i n e s  
O r s a t  A n a l y z e r  Sys tem L e a k  Check F u e l  T y p e  F0 R a n g e  

for f u e l  t y p e .  
0 F, W i t h i n  €PA M - 3  G u i d e l i n e s  Coal : 

A n t h r a c i t e / L i g n i  te l.El6-1.1ZO 
R i t u i n i n o u s  1 . 0 8 -  1.230 

P 
W h e r e  L= 20.9-0, 

C O X  
O i l :  

Gas: 

D i s t i l l a t e  
Residual 

Natura l  
Proo an il 
f i u t a n e  

Wood/Wood B a r k  
F- 1 LSC-OG-BR 



EPA Mothod 3 Data Reporting Sheet 
Orsat Analysis 

- Team Leader' CT I 
Job 
Date Submitted 
Test NO. Technician ,kc.$ Date of Analysis + - / t  - T i .  

1.- 9- Y-L Date of Test z - r - y >  
PJo. o f  Runs 'om leted3 7. 

mbient Air OA Check EPA Method 3 Guidelines 
rsat A n a l y z e r  S y s t e m  Leak Check Fuel  T y p e  FO Range 

0 F-' Within EPA V-3 Guidelines Coal : 
f o r  fuel t y p e .  Anthraci te/Li gn i te 1.015-1.1SQ 

co1 Distillate 1.26D-1.413 
Residual 1.210-1.Z70 

Natural 1. 50m-1. sz5 
Propane 1.431-1.595 

F=Flask ( 2 5 0  cc all glass) Butane 1.305-1.55.3 
B=Tedlar Bag (5-layer) Wood/Wood Bark 1. aoa-1.1:.0 

F- 2 LSC-04-BR 

Hi tumi n o u s  1.aa;-1.230 
Where FA= Z0.9-0, Oil: 

Gas: 

Buret Readings (ml) Conc. C o n c .  
C& 

1 I 
2 

2 

I 
1 
I, 
I 
1 
I 
I 
1 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 



EPA f l e t h o d  3 Data  R e p o r t i n g  Sheet  
O r  s a t  A n a l  v c i  s . .  

No. o f  Run 
T e c h n i c  i a n  

I 
I 
I 

11 I--- 7 ! I  - 
0 6 0 F .  Avg!- . .  

. .  
1 

I I I 

I 
I 
I 

A n t h r a c i t e I L i g n i t e  1.015-1.130 

D i s t i  1 l a t e  1 - 260-1.4 13 
R e s i d u a l  1.210-1. =?a 
N a t u r a  1 1.50ffi- l.37b 

1.4.Z1-1.5;96 Propane 

H i  tuminous I .  sax-1.230 
for fuel t y p e .  

Oil: 

Gas: 

W h e r e  h= 20.9-0, ...., 
co, 

F = F l , a s k  (250 C C  a l l  g l a s s )  H u t a n e  I .  405-1.55, 
B=Tedl a r  Bag (5-1 ayer  ) Wood / Wood B a r k  l.ffiOC1-1. 1r.a : I ' F-3 L8c-04-B~ 



I n t e r p o l  L a b o r a t o r i e s  
(512') 796-50Z0 

EPA Method 3 Da ta  R e p o r t i n g  Sheet 
O r s a t  A n a l y s i s  

4, tp  I, Source  h . { , '4 ,I 
. ) I ,  ,- I T e s t  S i t e  ' ( - q r k  j o b  L , P .  A,; !I, h 

Team Leader  

T e s t  PJO. 
D a t e  of n a l y s i s  A /  , ' / I , ,  

D a t e  S u b m i t t e d  d, f fc  L D a t e  of Test  > / > / 9  L 
P J O .  o f  Runs C mpZeted-7 
T e c h n i c i a n  f l  .A- 9bu 

Sample No. B u r e t  Read ings  ( m l )  Conc. Conc. 
-00 Number o f  C f L  F, 

I 

I I , 
I I I I I 

1 1  I 

I I I 
I I I I I 

7 

Ambient  A i r  QA Check EPA Method 3 G u i d e l i n e s  
O r s a t  A n a l y z e r  System Leak Check Fuel Type FO Range 

f o r  f u e l  t y p e .  A n t h r a c i  t e / L i g n i  t e  1.015-1. 1:s 
f i i  tuminous I. asz-1.230 

co, D i s t i l l a t e  1.250-1.4 12 
Res idua l  1.2 1 a- 1.570 

0 F, Wi th in  EPA PI-3 G u i d e l i n e s  Coal : 

Where h= 20.9-0, Oil: 

!T 

F = F l a s t  (250 c c  a l l  g l a s s )  
B=Ted 1 a r  Bag (5-1 ayer ) 

F -4  

Gas: 
N a t u r a l  
Propane 
6u tane 

Wood /Woad Bark  

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



€PA Method 3 Data  R e p o r t i n g  S h e q t  
Orsat  A n a l  y c i s  

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

i . 0 B 0 F hvq:- * 

! 
I . .  1 ' I  

2 
. .  o 0 F :I 

I' 

I 
I 

EPA f lathod 3 G u i C s l i n e s  
Fa Ran'ge 1 :/Ambient. A i r  Q A  Check Orsat a n a l y z e r  Sys tem Leak Check Fuel Type 

f o r  f u e l  t y p e .  A n t h r a c i t e / L i g n i  t e  1.016-1'. 1 Z 0  
1. D83- 1.250 5 i turn inaus  

D i s t i l l a t e  1.260-1.4 1 Z 

0 F, With in  EPA N - 3  G u i d e l i n e s  Coal : 

Where Fa= 20.9-0, O i l :  

Gas: 
'. R e s i d u a l  l.ZlO-l.Z7D 

N a t u r a  1 l.~Drl-l.S7S 
Propane 1.424-1. so5 

F=Fl,5,sk ( 2 5 0  C C  2411 g l a s E . )  Butane  1.4135- 1.55.; 
Wood/WGod B a r k  1.30D-1.1,0. I F - 5  LSC-04-BR 

cox 

5 = T e d l  ar  sag ( 5 - 1  d y e r )  



€PA Method 3 Data Reporting Sheet 
Orsat Analysis 

- . 1 v  Source 0 ~ Y e r  
Test Site ' S Z 4  C k  

No. o f  Run ed 2 
Technician 

Db i. P.h+ 
?am L e a d e r '  

.st FJO. 
a t e  of hnalysls l - - / J - G L  

ate Submitted Z - P - ? 2  Date o f  Test >-?-Y7. - 
Buret Readings (ml) I Conc. Conc. 

I l l  2 I l l  I 

I 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 
m m ~~~~~ 

mbient Air Q F l  Check EPA Method 3 Guidelines 
Orsat Analyzer System Leak Check Fuel Type  F0 Range 

for fuel type. I 
I 
I 

0 F, Within EPA M-3 Guidelines Coal : 
Anthracite/Lignite 1.015-1.1Z8 
H i  tuminous 1.383-1.230 

Distillate 1.260-1.4 15 
Residual 1.210-1.;70 

Natural 1. &DO- 1. 825  
Propane 1.534-1.595 

F=Flask ( 2 5 D  cc all g l a s s )  fiutane 1.535-1.55; 
B=Tedl a r  Bag (5-1 ayer  ) Wood/Wood 6ark 1.230-1.1:0 

LSC-04-BR 

P 
Where L= 20.9-0, Oil: 

Gas: 

co, 

C -  6 



I n t e r p o l 1  L a b o r a t o r i e s  
(612) 795-6020 

EPCI 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  

u, 06 27 o/m3 I 0. uu37 

I 
I 

I 

I 

I 

Job k f  Q Q d b C C V v  Source ?,-ea + U h  I U A  de r 
Team Leader  E T  T e s t  S i t e  dehf  
D a t e  S u b m i t t e d  2 - g  + L Date  of T e s t  2- 6 7 ’  I 
T e s t  No. b t t  No. of R u n s  Completed 3 
Date  of A n a l y s i s  L A / O - 9 Z  Techn i c i an C Ket ” 

Test- R u n  0 F i l t e r  No. 
F i e l d  Elanl: F i l t e r  Type 
Log Number F i l t e r  T a r e  W t .  9 
C o m m e n t s  F i l t e r + S a m p l e  W t .  9 

Sample W t .  9 

T e s t A R u n  I - A  Fi 1 t e r  No. 5 6 0  I 
C o m m e n t s  F i l t e r  T a r e  W t .  I 2 6  Vg- 9 

F i l t e r + S a m p l e  W t .  . Z6 52- 9 
Sample W t .  o,&wf 9 

Log Number 5 337- Y f  F i l t e r  Type 2.5” 6W 

T e r t R u n 3  F i l t e r  No. S L O  3 

Comments F i l t e r  T a r e  W t .  .%OY 9 
F i  1 ter+Sampl e W t  .. . 2 6  07 9 

Log Number - 51 F i l t e r  Type 7. S ’ * W  

Sample W t .  ( I I . O O d - 3  9 

T e s t R u n  3-h F i  1 t e r  No. C b Z Y  
Log Number - F i  1 t e r  Type 2 . 5 % f y  
Cornrnen t s F i l t e r  Ta re  W t .  .25J3 9 

F i l t e r c S a m p l e  W t .  ,?-SI& 9 
Sample W t .  o.uf.Ju.3 9 

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  T a r e  W t .  9 

F i l t e r + S a m p l e  W t .  9 
Sample W t .  4 

Test- R u n  F i l t e r  No. 
Log Number 
Comments 

F i  1 t e r  Type 
F i l t e r  T a r e  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  B l k .  Run 1 Run 2 R u n  3 R u n  4 R u n  5 



I 
I 
I1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I - 

I n t e r p o l 1  L a b u r a t o r l e a  
(512) 78$-6i32CI 

EPA 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 

NL Brt-r-9 Source  ?rr , ,  t k \ w d  
T e a m  Leader l J  T e s t  S i t e  u e - 4  

T e s t  r b .  6 4  No. of R u n s  C o m p l e t e d  

- Job 

C a t e  Subn i  t t e d  

C a t e  of C n a l y s i s  a-/o-sz T e c h n i c i a n  C. d</<tsd* 

a - a - v z  Cate of T e s t  2 -6-4Z 
3 

T r a n s p o r t  Leakase &None [1 m l  So lvent  14 u q C . 4  

T e s t  - R u n L  G i s h  No. 
F i e l d  Ellank C l s h  T a r e  W t .  9 
Log :!umber Ci s h + S a m p l  e W t .  9 
'201. o f  Solvent-  m l  S a m p l e  W t .  9 
+ S o l v e n t  H e s i d u e M u g / m l  

T e s t  6 R u n k  4 C i s h  No. 4 0  I 
VOI. o f  S o l v e n t a m 1  D i s h  T a r e  W t .  y?  .53 I v 
Log N u m b e r  53 3 7 - 9 7  D i  s h + S a m p l e  U t .  qY.83 20 9 
Coinmen t= S a m p l e  W t .  ff. d o 0  6 9 

~ 

T e s t  b R u n 1 4  D i s h  No. v w  
L ' O ~  of Solvent-ml  D i s h  T a r e  U t .  Y 7 . 6 9 0 0  7 
Log Plumber -50 C i  s h + S a m p l e  W t .  Y 7 .  b Y C  8 9 
C o m m e n t s  S a m p l e  W t .  0. uoo B 9 

T e s t  6 R u n k c  D i s h  rio. q o s  
vol. of S o l v e n t A m l  D i s h  T a r e  W t .  Vg,.('rl[ 9 

3 Ci = h + S a m p l e  W t . % . Y 9 1 8  9 Log N u m b e r  
C o m m e n t s  S a m p l e  W t .  0.0007 Y 

T e s t  Run- ' D i s h  No. 
vol.  of Solvent-  m l  C i s h  T a r e  W t .  5 
Log Numbar C l s h + S a m p l e  W t .  5 
C o m m e n t s  S a m p l e  W t .  S 

vol.  of Solvent- ml Dish T a r e  W t .  < 
Log N u m b e r  C i s h c S a m p l e  W t .  r 

L 

Test- Run- C i s h  No. 

Cs;nment s S a m p l e  W t .  - 
+ S o l v e n t  Res idue-ug/ml=C ( S a m p l e  Wt . -  g )  ~ l o ~ ~ l / v o l .  of Sol.- In : 

EPA-MS A c e t c n e  R e s i d u e  B lank  Spac. ( ' 7 .3  u y / m l  
Result:: 
F i e l d  B l k .  Run 1 R u n  2 R u n  3 R u n  4 R u n  5 

- 

I Y C - O l Y R  



I n t e r p o l l  L a b o r a t o r l e s  
(512) 786-532Q 

€PA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  

T e s t -  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  D i s h + S a m p l e  W t .  9 
Comment s S a m p l e  W t .  9 

T e s t -  G R u n 1  a 
Log Number  - 94 

D i s h  No. LfII 
c y 3 3 7  D i s h  T a r e  W t .  

Comments  D i s h + S a m p l e  S a m p l e  W t .  W t .  bYgi+ I 

T e s t  L R u n -  D i s h  No. 50 8 Z k  
-52 D i s h  T a r e  W t .  %.50ao 9 

C o m m e n t s  D i s h + S a m p l e  Wt9G.SoY& 9 
Sample W t .  0.00 LL a 

Log Number  

. _  

I 
I 
Ih 
I 
I 

~ 

I m p i n q e r  C a t c h / M i n n e s o t a  P r o t o c o l  

S o u r c a  r, JI t- ,,%lo%J*.- J o b  C f h ) w  Q e r w  

C a t e  o f  T e s t  A - 6  -7-2 
T e s t  No. b No. of H u n s  C o m p l e t e d  '3 

P T  T e s t  S i t e  W b .  4- Team L e a d e r  

I 
1 D a t e  S u b m i t t e d  2-3-92 

D a t e  o f  A n a l y s i s  - -  T e c h n i c i a n  c .  I ' ( < l ~ r s o r  

I 
I "  
I, 
I' 
l 2  
I 3  

I 

1 ' 5  

I 
I 

i4  

T e s t L R u n -  A D i s h  No. 5a I- 
- s5 D i s h  T a r e  W t . 3  Log Number 

C o m m e n t s  D i s h + S a m p l e  W t .  
Sample W t .  

a 
0 

.s954 9 

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h c S a m p l e  W t .  9 
S a m p l e  W t .  9 

Log N u m b e r  D i s h  T a r e  W t .  9 
C o m m e n t s  D i  s h + S a m p l  e W t  - 9 

S a m p l e  W t .  9 

T e s t -  Run - 
Log Number 
C o m m e n t s  

T e s t -  R u n  - D i s h  No. 

B l a n k  S o l v e n t  U t .  0.0004 



I 
I 
I\ 
I 
I 
I 
I 
I 
I 
I 
1' 
I 
I 
I 
I 
I 
I 
I 
I 

0 

1 

2 

3 

4 

5 

I n t e r p o l 1  L a b o r a t o r i e s  
. (512)  796-6020 

EPA Method 5 D a t a  R e p o r t i n g  Sheet  
F i  1 t e r  G r  av i m e t  r i cs 

Job /-? N<JLep'y Source k o - 4  
Team Leader  k-J- T e s t  S i t e  Sf-6 c k 
D a t e  S u b m i t t e d  a- e+> Date  of T e s t  2- 5-q> 
T e s t  No. a No. of R u n s  Completed 3 
Date  of  ~ n a l y s i s  -42 Techn ic  i an c. H-e lqe <a- 

I 

T e s t  L R u n B  FI 1 t e r  No. t;607 
F i e l d  B l a n k  F i l t e r  Type 1. 5'1 Gf=F 
L o g  Number 5337- 17 F i l t e r  T a r e  W t .  , 2 5 8 1  9 

Sample Ut .  ~ . O C , O O  9 
9 F i l t e r + S a m p l e  W t .  . 2 5 6 /  Comments 

T e s t  R u n  1 F i  1 t e r  No. 56 6%' 
L o g  Number 7 t o  F i  1 t e r  Type 2. <'I  ,G FF 
Comments F i l t e r  T a r e  W t .  .?-63Y 9 

F i l t e r + S a m p l e  W t .  .28q3 9 
Sample W t .  U . O Z 5 9  9 

T e s t L R u n L  F i l t e r  No. 5 6  0 6  
L o g  Number - zv F i l t e r  Type 2-C ' 'GF f  
Comments F i  1 t e r  T a r e  W t .  . Z67& 9 

F i l t e r + S a m p l e  W t .  . 2 9 / ' i  9 
Sample W t .  0 , o r y t  9 

Test-Run 3 F i l t e r  No. f6/1 
L o g  Number -3-7 F i l t e r  Type 2 . 5 " G W  
Comments F i l t e r  T a r e  W t .  .d630 9 

F i l t e r + S a m p l e  W t .  .?-tis3 9 
Sample W t .  0. # 2-23 9 

~ 

Test- Run- F i l t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Ta re  W t .  9 

F i  1 ter+Sampl  e W t .  9 
Sample Ut .  F 

Run F i l t e r  No. 
F i  1 t e r  Type 

Test- 
Log Number 
Comments F i  1 t e r  T a r e  W t .  c 

F i l t e r + S a m p l e  W t .  c, 
Sample W t .  F 

? P I U I t S Z  . - - -. . - . 
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 

r 
I I I I I 



I' 
I' 
I l l  

I 
I 
I 
I 
I 
I' 

1 1  
I 
I 
I; 
I 
I' 
l5  

lo 

2 

4 

I n t e r p o l 1  L a b u r r t o r i e s  
(512) 7 8 6 - t D 2 Q  

€PA Method 5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash 

J o b  L ?  N e w b e c w b  S o u r c e  K d w  Lc I 
Team L e a d e r  c-f T e s t  S i t e  C4CLGk 
Date Submi  t t e d  2-8-71 D a t e  of T e s t  2-5-92 
T e s t  No. 3- No. of Huns C o m p l e t e d  -3 
C a t 2  of C n d l ' f s i s  2 - 1 0 7 2  
T r a n s p o r t  L e a k a q e  itone 0 

T e c h n i c i a n  r. AeclueS- 
m l  Sol . , . en t  A-c e+; e 

T e s t  A R u n L  G i s h  blo. 
F i e l d  Y l a n k  '3iz.h T a r e  W t .  ' i b .  Y 7 0 %  9 
Log Number 5-3 37- Ib D i s h + S a m p l ' e  W t .  Y b . ' f 3 l x  9 
vel. o f  Solvent-ml S a m p l e  W t .  (1. dJd.5 9 
+ S o l v e n t  R e s i d u e 3 . 3 3  u q / m 1  

.. . 
T e s t  L R u n -  I D i s h  No. YLU 
vol.  of S o l v e n t x m l  D i s h  T a r e  W t .  9. 5560 '3 
L o g  Number - I r l  D i s h + S a m p l e  Ut .  5% 5 6 W  9 
Coinmen t s S a m p l e  U t .  0, do 69 '3 

D i s h  No. 505 Test  d- Run 
D i s h  T a r e  U t .  ' - f F . 4 5 / /  c l  
D i s h t S a m p l e  W t .  ?%,VSc'f  9 

'201. o f  S o l v e n t -  6 d  m l  
Log  Number - 23 
Comment 5 S a m p l e  W t .  0. do73  9 

vo i .  of so1ventYL)ml D i s h  T a r e  U t .  Yl . c ' f I 7  9 
L o g  Number -27 D i s h + S a m p l e  W t .  V7.B.Y 5 y  n 
C o m m e n t s  S a m p l e  W t .  0.0037 9 

~101 .  o f  S o l v e n t -  ml D i s h  T a r e  W t .  9 
Log Number D i s h + S a m p l e  W t .  ¶ 

C o m m e n t s  S a m p l e  W t .  9 

Llol. of S o l v e n t -  ml D i s h  T a r e  W t .  c 
L o g  Number D i s h t S a m p l e  W t .  5 

D i s h  r.10. 507 T e s t  2- Run 3 

D i s h  No. . .  T e s t  Run - 

T e s t  Run- D i s h  No. 

C o m m e n t s  S a m p l e  W t .  - 
- 

I n  1 + S o l v e n t  Res idue-ug/ml=C ( S a m p l e  W t .  -4) ~ l t 3 ~ ~ l / v o l .  o f  Sol.- 
EPA-MS A c e t o n e  R e s i d u e  Ylanl:  S p e c .  - ('7.3 uy /ml  I 
R e s u l t s :  
F i e l d  B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 



I' 
I 
I) 
I' 
I 
I 
I' 
1 

S o u r c z  

0 

I" 
I 1  I 
I' 
I 
I 3  
I 
I' 
('5 

I 

2 

4 

COQh 5 

7 sw 9 

T e s t  A R u n L  D i s h  No. I 1  
Log Number 5337- 18 D i s h + S a m p l e  W t .  Y7.759'7 9 
Commen t s S a m p l e  W t .  0- d d J 5  4 

T e s t  A R u n L  D i s h  No. 15 
Log Number  - Z I  D i s h  T a r e  W t .  q7.a 390 9 
Comments  D i s h + S a m p l e  W t .  Y q .  2 q  1 3  9 

S a m p l e  W t .  O.OOZ3 9 

Log Number  - 7 s  D i s h  T a r e  W t .  96 - 3  75a 9 
C o m m e n t s  D i s h + S a m p l e  Wt.96.37 r 2  9 

S a m p l e  W t .  U . O U 3 0  9 

T e s t z R u n L  D i s h  No. ar 
Log Number - D i s h  T a r e  W t .  S6.8225' 9 

F i e l d  blank D i s h  T a r e  W t .  47. 

T m s t  R u n 2  D i s h  No. 17 

C o m m e n t s  ~ i s h + S a m p l e  W t S L  b255 9 
S a m p l e  W t .  0.00 30 9 

Log N u m b e r  D i s h  T a r e  W t .  4 
Commen t s D i s h + S a n p l e  W t .  9 

S a m p l e  W t .  4 

Lug Number  D i s h  T a r e  W t .  9 
C o m m e n t s  D i s h + S a m p l e  W t .  9 

Sample W t .  9 

D i s h  No. Tes t  __ R u n  - 

Run- D i s h  No. T e s t  - 

Results: 
F i e l d  B l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

I 



Interpoll Laboratories 
(512) 7Sb-bQZO 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetric5 

0-0 568  d.dSJ7 

I' 
I 
1 
I1 
I 
I' 
I I 
I' 
I 
I 
I 

Q.G'Yqr 

CI 

1 

2 

7 ._. 

4 

5 

Source . b * k x  r 
. b u t t  J Test Site S+<<.k 

Job L P h, il.L h.rru 
Team Leader 
Date Submitted a-$ -4 2 Date of Test - -  
Test No. 9 No. of Huns Completed 3 
Date of  Analysis l - f O - ? L  Technician C . & & e S o *  

~~ 

Test ___ Run Fi 1 ter No. 
Field Blank Filter Type 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test %Run 1 Filter No. q060 
Log Number < 3 3 7 4 4  Filter Type f "  6 F F  
Comments Filter Tare Wt. a q 7 Y  0 9 

Filter+Sample Wt. LO 7 O ?  9 
Sample Wt. u, U S  6 3  9 

Comments. Filter Tare Wt.. .?7 18 9 
Filter+Sample Wt. J.0 -a 35 
Sample Wt. U,dS1/7 9 

T e r t q R u n x  Filter No. Y06!  
Log Number -7 7- Filter Type Y''G 

9 

Filter No. 9059 ' v'. G f F T e s t q R u n  3 
Log Number - 7s Filter Type 
Comnen t P Filter Tare Wt. .46ql 9 

FiltercSample Wt.lgIz? 9 
Sample Wt. 0,OYciB 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- , Filter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 4 

Filter+Sample Wt. 4 
Sample  Wt. 4 

I 
I' 
I 



I 
I' 

I n t e r p o l l  Laborstorles 
(612) 706-6!3"0 

€PA Method 5 D a t a  R e p o r t i n g  Sheet 
P roba /Cvc lone  Wash 

1) 
I 
I 
I 
I) 
1 

I '  I 
I" 
I 2 

I 
I '  
I' 4 
[I 
I "  

I' 3 

Job L? 14cd sexV7 Source b v y  e- 
Team Ladder brl tt T e s t  S i t e  '5tZLC.k 

T e s t  t.10. 4 No. of Runs Completed 3 
D a t e  Subni t t e d  a-8-3 2- Date  of  T e s t  A-7 9 2  

D a t e  of f i n a l y s i s  L - / I - Y Z  T e c h n i c i a n  C, 1 4 1  q esa - 
T r a n s p o r t  Leakaqe 0 None 0 n l  Sols..ent &-A2 

T e s t  __ R u n L  E i s h  1.10. 
F i e l d  Y lank  D i s h  Ta re  W t .  9 
Log ?Jumber D i  shtSample W t .  9 
Vol. of Solvent-  m l  Sample Ut .  9 

T e s t  ? R u n 1  D i s h  No. 31 
VOI. of S o l v e n t  110 m l  D i s h  T a r e  W t .  - 5 .  t i037 1 
Log Number 5 3 3 7 - 6  f' Dish+Sample W t .  75. 5?A?fa 9 
Comments Sample W t .  0 - 0 2 - q s  1 

T e s t  4 R u n x  C i s h  No. g g  
1201. o f  S o 1 v e n t i l c ) m l  D i s h  T a r e  W t .  50. Z L  3 7  Ll 
Log Number -1 I Dish+Sanple W t .  S U . d - q /  R 9 
C o m m e n t  5 Sample W t .  0. d l 8 1  9 

T e s t  c, Run- 3 D i s h  rlo. 2- 0-3 

*.Solvent Res idue  3 . 3 ? u q / m l  

9 vol. of S o l v e n t z m l  D i s h  T a r e  W t .  Y b . t i b Y 7  
Log Number - l q  Dish+Sample W t .  Y6.tiSb7 D 
Comments Sample 'Ut. 0, o l W  9 

vo l .  o f  Solvent-  m l  C i s h  Ta re  E t .  9 
Log N u m b e r  DishcSample W t .  9 
Comments Sample W t .  Y 

Test- R u n  - D i s h  No. 

T e s t  R u n  - D i s h  rb.  
vo l .  o f  Solvent-  ml D i s h  T a r e  W t .  Y 
Log Number D i  sh+Sample W t .  
C s i n m e n t  s Sample W t .  1 

' + s o l  v e n t  R e s i  due-ug/ml=E (Sample W t .  - . 9) ~ i D * ) I / V O l .  of Sol.- an 1 
€PA-MS Acetone Residue B lank  Spec. 
R e s u  I ts : 
F i e l d  B l k .  R u n  1 

- ~'7.3 u y i m l  

R u n  2 R u n  3 R u n  4 Run 5 

I 



I 
I 
I 
8 
a 
I 
I 
I 
I 
E 
I 
I 
I 
1 
I 
I 

0 
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2 
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4 

5 

I n t e r p o l 1  L a b o r a t o r i e s  
(512 )  786-552C3 

€PA Method 5 D a t a  R e p o r t l n g  Sheet 
Impinger  Ca tch /P l i nneso ta  P ro toco l  

N f d B e p  # V  Sourc a byy e.- 
3 0  H T e s t  S i t e  c-hsc/c: 

Job . -  
Team Leader 
D a t e  Subml t t e d  a-gdz Cate  of  Test 1 - 7 - S i 2  
T e s t  NO. Li No. o f  Huns Completed 3 c. &-IcIzsu .l D a t e  of A n a l y s i s  2 - t J - V Z -  T e c h n i c t a n  

T e s t  R u n x  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 
C o m m e n t s  Sample U t .  9 

- D i s h  No. 6 0  

Dish+Sample W t .  Y4.6LIIf 9 C o m m e n t s  . ~. , _ ^  

Log Number 3 3 7  - 7u D i s h  Ta re  W t .  YCi.626 y 9  
Tes t R u n -  

Sample W t .  0. o/ Y I g 

T e s t  R u n k  D i s h  No. / A 0  

T e s t R u n A  D 1 5 h  No- 5 1-s 
Log Number - 7 6  D i s h  Ta re  W t .  <u.o'v7 9 
Comments Dlsh+Sample W t .  50. "376 9 

Sample W t .  0.07-w q 

Log Number D i s h  Ta re  W t .  9 
Comnen  t s Dish+Sample W t .  9 

Sample W t .  9 

Lug Number D i s h  Ta re  W t .  9 
Comments Dish+Sample W t .  9 

Sample W t .  9 

Log Number - 33 D l s h  Ta re  W t .  q g .  zL'-fz 9 
Comments Dlsh+Sample W t .  Ut. 25 63 9 

Sample W t .  U.03Yd g 

T e s t  - R u n  - D i s h  No. 

D i s h  No. T e s t  - R u n  - 

Blank  S o l v e n t  U t .  U . f f o W  

Resu I t s : 
F i e l d  B l k .  Run 1 R u n  2 R u n  3 R u n  4 Run  5 
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f ' r c ~ j  .j. U*ldGde*  VC..-t-S Job cp I\lCr-r)b'vy Source 
Team Leader n u  I+ Test Site 
Date Submitted A-6-42 Date of Test 2- C-Vf 

Date of Analysis d - l O - q Z  Technician c. i - W ~ " h  
Test No. 5 NO. o f  Runs Completed 

, 

Test __ R u n C )  Fi 1 ter No. 
Field Blank Filter Type 
Log Number Filter Tare Wt. 9 
Comment s Fi 1 ter+Sample Wt. 9 

Sample Wt. 9 

Test A R u n L  Filter No. Y06Y 
Log Number 5337- 3 Filter Type t./"GCF 
Comment P Filter Tare Wt. .4G07 9 

Filter+Sample Wt. . q d t y  9 
Sample Wt. 0 . 0 ~ 0 7  9 

Test 5 R u n L  Filter No. qo63 
Log Number -%O Filter Type 9' IGFF 
Comments Fi 1 ter Tare Wt. 7 G 2  9 

Filter+Sample Wt. *57/ /0  9 
Sample Wt. UI L J M ~  9 

Comments Filter Tare Wt. ,9637 9 
Filter+Sample Wt. .G/6q Y 9 
Sample Wt. 0. uuu7 9 

Test L R u n L  Fi 1 ter No. YO6 2 
Log Number Y Y  Filter Type L/''Chc 

~~ 

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 Fi 1 ter Type 
Comments Fi 1 ter Tare Wt. 4 

Filter+Sample Wt. 9 
Sample Wt. 9 



I n t e r p o l l  Laboratorlcz 
(612) 706-6320 

€PA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
ProbcdCyclone Wash 

J o b  L f  / \ I r . d b c - * y  
Team L e a d e r  
D a t e  S u b m i t t e d  
T e s t  r.10. 
Data of  C n a l y s i s  
T r a n s p o r t  L e a k a g e  0 N o n e  0 

D J 13 

m l  

Source ?rex \  & L4m/. . .cr -v  L/c...b 
T e s t  S i t e  *G% 

D a t e  of T e s t  a - C - 9 L  

Sol v e n t  flr e&- e 

FJO. of R u n s  C o m p l e t e d  3 
T e c h n i c i a n  r ,  IScIcp Sd* 

Run 0 E i s h  No. T e s t  - 
F i e l d  B l a n k  D i s h  T a r e  U t .  9 

Log Number D i s h c S a m p l e  U t .  9 
1 ~ 0 1 .  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 u u g / m l  
. _, ., 

D i s h  No. d- "" Test  A R u n i  . .  
V o l .  of  S o l v e n t L m l  D i s h  T a r e  W t .  q V ~ ' i 3 7 6  '3 
Log Number  5337- 3s D i s h + S a m p l e  W t .  qY-4439 9 

UZOO 6.3 9 Comment= S a m p l e  W t .  

T e s t 2  Run D i s h  No. 3df3 
vel. of S o 1 v e n t l O L ) m l  D i s h  T a r e  U t .  '4%. 637) 9 
Log Number  - 3 y  D i s h + S a n p l e  L J t .  Qe. 6 Y Y d  9 
C o m m e n t s  S a m p l e  W t .  0,006Y '9 

v o l .  of S o l v e n t z m l  D i s h  T a r e  W t .  Y 7 ,  57q7 G 
~ o g  Number  -93 D i s h + S a m p l e  W t .  ~ 7 . 5 ~ 5 3  E 
Commant s  S a m p l e  W t .  d.d# 56 c: 

vol .  o f  S o l v e n t -  m l  D i s h  Tare W t .  < 
Log N u m b w  D i s h + S a m p l e  W t .  < 
Comment s  Sample W t .  c 

~ ' 0 1 .  o f  S o l v e n t -  m l  D i s h  T a r e  W t .  < 

D i s h  !lo. YO 7- T e s t  5 R u n 2  

D i s h  No. T e s t  - Run - 

D i s h  No. T e s t  Run- 

~ o g  Number 
C s ; n m a n t s  

D i s h c S a m p l e  U t .  c 
S a m p l e  W t .  s- j 

-~ ~ 

a n  l + S o l v e n t  Res idue-ug/ml=C (Sample W t .  __ g ) ( l 0 * ) 3 / V o l .  of  Sol.- 
EPG-MS A c e t c n e  R e s i d u e  B l a n k  S p s c .  - (7.3 u y / m l  
Results: 
Field B l k .  Run 1 Run 2 Run 3 Run 4 R u n  5 
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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  
(512) 786-53213 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
Impinger  C a t c h / H i n n e s o t a  P r o t o c o l  

Job i? Ne- &'rrq Socirca ? r c s r 4  I * n l Q U ( \ . r  bc , . c s  

T e s t  Plo. 5 No. of H u n s  C o m p l e t e d  3 
D a t e  of C \ n a l y s i s  a - / / - 9 7 .  T e c h n i c i a n  C. blrdc,w .A 

Team L e a d e r  1 DuK T e s t  S i t e  ZfGck 
D a t e  S u b m i t t e d  2-3 -.iz C a t e  o f  T e s t  a - 6 - 9 2  

T e s t -  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 D i  sh+Samp l  e W t  . 9 
Commen t s  S a m p l e  U t .  ~,ouo>- 9 

Log Number  3 3  7 - 4 3  D i s h  T a r e  W t .  V2 .amy 9 
C o m m e n t s  D i s h c S a m p l e  W t . Y f ? > e  9 

S a m p l e  W t .  n.  O b a 4  9 

T e s t c R u n z  D i s h  No. a o s  
Log Number  --Y I D i s h  T a r e  W t .  9 3 3097 9 
C o m m e n t s  DI s h + S a m p l  e ut. Y 3.a I dG 9 

S a m p l e  W t .  u. 00 2-4 9 

T e s t z R u n -  D i s h  No. 212 

T e s t  L R u n -  D i s h  No. Jfi [ 

9 Log Number -6 D i s h  T a r e  W t .  10.3s6q 
C o m m e n t s  D i s h + S a m p l e  W t .  50.36 17 9 

S a m p l e  W t .  d,  w = 5  9 

T e s t R u n -  D i s h  No. 
Log N u m b e r  D i s h  T a r e  W t .  9 
Comment  s D i s h + S a m p l e  W t .  9 

S a m p l e  W t .  9 

T e s t  - R u n  __ D 1 5 h  No. 
Log N u m b e r  D i s h  T a r e  W t .  9 
C o m m e n t s  D i s h + S a m p l e  W t .  9 

S a m p l e  W t .  9 

Results: 
F i e l d  B l k .  R u n  1 Run 2 R u n  3 Run 4 R u n  5 

I c c  n? PO 
I O . U 0 / 9  I n. d ~ ,  zlFIl0 0. a u L 3  I 



0 

1 

2 

-7 

4 

5 

I n t e r p o l  1 L a b o r a t o r i e s  
(512) 795-6020 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
F i l t e r  Gravimetrfcs 

b CCL, b errq Source KorJkcs 
DU H T e s t  S i t e  S&Lk 

Job i, ? 
Team Leader 
Da te  Submi t ted  3 - S -92 Date  o f  Tes t  9 -$-St 
T e s t  No. No. of R u n s  Completed 3 
Date  o f  A n a l y s i s  ;I - 10-4 2 T e c h n i c i a n  C .  t 4 d  esoz 

T e s t  - R u n  0 F i  1 t e r  No. 
F i e l d  B lank  F i l t e r  Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i  1 ter+Sampl e W t .  9 

Sample W t .  9 

T e s t  I R u n L  F i l t e r  No. 38.19 
Log Number 5-3 3 7  - O B  F i l t e r  Type Y " 6 f F  
Commen t s F i l t e r  Tare W t .  .897s 9 

F i  1 ter+Sampl e W t . .  9 29 L 9 
Sample W t .  u.uwv 9 

T e s t  I R u n A  F i l t e r  No. Y03S 
Log Number I u9 F i l t e r  Type 'f" 6 f F  
Comments F i l t e r  Tare W t .  . W S d  9 

F i l t e r + S a m p l e  W t .  I.QIS0 9 
Sample W t .  u. 0%5Y 9 

T e s t - R u n x  F i  1 t e r  No. VO 6 5  
Log Number -13 F i l t e r  Type 'f" 6 P F  
Comnen t s F i l t e r  Tare W t .  . 9656 9 

F i l t e r + S a m p l e  W t .  I .0007 9 
Sample W t .  0.d3Y6 9 

Test-  Run- F i  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 

T e s t  - Run - F i l 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 l t e r + S a m p l e  W t .  9 
Sample W t .  9 

?erul t s  .. 
: i e l d  E l k .  Run 1 Run 2 R u n  3 Run 4 Run 5 



I n t e r p o l l  L a b o r a t o r l r s  
(612) 7s!3-a=a 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
Probe/Cyclone Wash 

J U b  L/ d e d J - - y  Source  K d h  %S 

D a t e  S u b m i t t e d  L-F- iL  D a t a  of  T e s t  1- 5-f.4. 

D a t a  of  G n a l y s i s  L * l O - q L  T e c h n i c i a n  c. +elr/n&r\ 
r ranspor t  Leakage [a N o n e  0 n l  S o l v e n t  Ace&- a, " 

T e a m  Laader n d  I+' T e s t  S i t e  

T e s t  No. I No. o f  Huns C o m p l e t e d  3 

T e s t  G i s h  No. Y Y  
F i e l d  B l a n k  D i s h  T a r e  U t .  q l -  6 2 u  9 
Log N u m b a r  53 3 7  01 C i s h + S a m p l e  W t .  Y 7  .bL31 9 
V O ~ .  of S o l v e n t / I O m l  S a m p l e  W t .  0, aous 9 

T e s t  1 R u n 1  D i s h  No. Yd 
V O ~ .  of S o l v e n t E m l  D i s h  T a r e  W t .  q6-2J-2-9 1 
Log Plumber - o v  D i  s h + S a m p l  e W t .  Q.r6.2v 3 c) 9 
C o m m e n t s  S a m p l e  Ut .  d.d LO/ 9 

+So lven t  R e s i d u e  3,33 u g / m l  

T e s t R u n L  D i s h  No. 5.5 
' 2 0 1 .  of S o l v e n t u r n 1  D i s h  T a r e  W t .  y7.77 a- 9 

T e s t  1 R u n  3 D i s h  rlo. 5 4  
V O ~ .  of  Solvent=ml  D i s h  T a r e  W t .  5u.l 5.f Y 

C o m m e n t s  S a m p l e  W t .  0. d zy-3 9 

T e s t  Run- ' D i s h  FIO. 
V o l .  o f  Solvent- m l  D i s h  T a r e  Wt. 9 
Log Numbot- D i s h c S a m p l e  W t .  9 
Comman t s S a m p l e  W t .  Y 

Test- R u n  - D i s h  rio. 
vol .  of  Solvent- m l  D i s h  T a r e  U t .  4 
Log N u m b e r  D i s h + S a m p l e  W t .  cl 
C-.- d. , .men t s S a m p l e  W t .  9 

Log N u m b e r  - UCT D i s h + S a m p l e  W t .  Y70wY& 3 
C o m m e n t s  S a m p l e  W t .  0, 9 

Log N u m b e r  - Iz- D i s h + S a m p l e  U t .  ,<u. I771 

~ 

+ S o l v e n t  F i a s i d ~ i e ~ ~ g / m l = [ : ( S a m p l e  Wt.O&q) ( l Q ~ ) I / V o l .  o f  S o l . / W m :  
EVA-MS A c e t c n e  Residue Blank Spec .  - {?.3 u y i m l  
R e s u l t s :  
F i e l d  E l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

I 1 <c-n1vF, 



I n t e r p o l 1  Labora tDr leS  
(b13) 796-5323 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
Imp inger  C a t c h f M i n n e s o t a  P r o t o c o l  

Test  - 
F i e l d  

P 17 D i s h  No. 

D i s h + S a m p l e  W t . T 3 . 4 V & L (  
Sample W t .  

D i s h  T a r e  W t .  ya.yq3q 9 

d* 002.5 9 

D i s h  T a r e  W t .  4%6177 9 
D i  s h + S a m p l  e Wt.'f'?.6f 4 9  

f l ,  301 3 9 

D i s h  No. s ' [o  
-1Y D l s h  T a r e  U t .  9Q.3705 9 

D i s h + S a m p l e  W t .  q q  3 7 2 1  9 
0. d o t  6 9 

T e s t -  I Run- 
Log N u m b e r  
C o m m e n t s  

- 06 
9 

T e s t l R u n  2 D i s h  NO. YO (0 
Log Number 
C o m m e n t s  9 

S a m p l e  U t .  

T e s t  L R u n L  
Log N u m b e r  
comments 

Sample W t .  

D i s h  No. 
D i s h  T a r e  W t .  

R u n  - T e s t  __ 
Log Number 
C o m m e n t s  

9 
D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  9 

clSh No. 

D i  sh+Sampl e U t .  9 
9 a m p l e  U t .  9 

R u n  __ T e s t  - 
Log N u m b e r  
C o m m e n t s  

9 D i s h  T a r e  W t .  

 lank S o l v e n t  wt.'=g 

R u n  5 R e s u l t s :  
R u n  2 R u n  3 R u n  4 1, F i e l d  B l k .  R u n  1 

. . . . . . . . . . . . . . . .  ..... ...... . . . . . . . . . . . . . . .  .... I ~7, O,?..z,,.o I O . O O ~ L  F 4 7 0 . 0 0 t l  . . . I  I i -.*i. !.SC-03.GP 
. . . .  . . . . .  . . . . . . .  . . ,  . . . .  . . .  . . . .  

: , .  
. .  .. 

;. . 



Method 5 Data  R e p o r t i n g  Sheet 
Impinger  Catch/Mlnnesota P r o t o c o l  

Sourca  ??cis- hkIms^~r<r 

Cate of Tes t  l - b . ? z  
rdo. o f  R u n s  Completed 3 

T e s t  5 i t e  v "\ 4- 

C.J,I,/ 

Job t, 3 AILL' Q,., 
< 

Team Leader cr -J 

D a t e  Subml t t e d  --r-qz 
T e s t  P:o. 6 0  

< # N  " 
a--ir-s3. T e c h n i c i a n  D a t e  of A n a l y s i s  

0 

1 

2 

3 

4 

5 

Test- R u n ( 3  D i s h  NO. 

F i e l d  B lank  D i s h  Tare W t -  9 

Comments Sample W t .  9 
Log Number D i  sh+Sampl e U t .  9 

.. - T e s t G R u n I  6 D i s h  No. yo I f  

5 3 3 7  9 7.62 6 0 9 - S F  D i s h  Ta re  W e .  Log Number 
Comments 9 .. DishcSample W t . 4  7. 61 7 9  

Sample W t .  0. U U f  Y 9 

Test- 6 R u n L  6 D i s h  No. 5 t a  
Log Number -6 r D i s h  Tare U t .  7 9 . 3 5 5 2  9 
Comments DishcSample W t d q  3 5 %  I 9 

Sample W t .  0, UU L G  9 

T e s t  G R u n L  6 D i s h  No. s 1Y 
Log Number --b LI D i s h  Tare  U t .  +?. 71 3 2  9 
Comments Dish+Sample W t $  y . 7  L S I  9 

Sample W t .  d . d 0 / 4  9 

Lag Number D i s h  Ta re  W t .  9 
Comments D ishcSanp le  U t .  9 

Sample W t .  9 

Log NLII;~C~T D i s h  Ta re  W t .  9 
Comments D i  sh+Sampl e 3. 9 

Sample W t .  J 

Test- R u n  __ D i s h  No. 

Test- Run- C i s h  No. 

5 l a n k  S o l v e n t  Llt.gddOS -9 

Results: 
F i e l d  B l k .  R u n  I R u n  2 R u n  3 R u n  4 R u n  5 

LSC-03.GP 
O . O d I 9  0. OOZY F&&o,/Y 

.- - 



2 
i 
1 
I 
1 
9 
1 
i 
I 
1 
I 
1 
1, 

I 
1 
1 
I 
1 
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I n t s r p o l l  L a b c r a t o r l e s  
( 6 1 2 )  785-&323 

EPA M 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 a / C y c l o n e  Wash 

S o u r c e  q y e s s  r LI,\,s.ie.- 
T e s t  S l t e  v LA.. J- 
D a t e  o f  T e s t  9 -  6 - Y z 
p!o. o f  Huns C o m p l e t e d  3 
T e c h n  i c 1 an 
Sol v e n t  <I Y 

c.. U41,e5 - .J  

L i s h  tlo. T e s t -  Run '3 
F i e l d  5 l a n l :  D i s h  T a r e  L J t .  ¶ 

Log ?!umber C l s h t S s m p l e  W t .  9 
' d o l .  of S o l v e n t -  m l  S a m p l e  W t .  ¶ 

+ S o l v e n t  F i e s l d u e ~ u g / m l  

T e s t  6 R u n I e  D i s h  No. 5 g  
v o l .  of S o l v e n t A m l  D i s h  T a r e  W t .  c l . . S ? L 8  '3 
Log  :!umber 5 3 3 7 -  5 6  C i s h t S a m p l e  b l t 5 / . 5 ' ?  7 <I 9 
Coinmen t s S a m p l e  U t .  (1. Odd x '3 

T e s t  6 R u n L  e D i s h  ?.!a. 5 7  
' d o l .  o f  S o l v e n t & m l  D i s h  T a r e  W t .  30*0 [87  '4 
Log N u m b e r  - SCr D i s h t S a n p l e  N t .  C @ . O I  $ 3  9 

T e s t  6 R u n 1  8 D i s h  I!o. s74 
V o l .  o f  S o l v e n t z m l  D i s h  Tare U t .  7 7 - 9 1  Y Z  ¶ 

Log : !umber  - 4 L  D i s h t S a m p l e  W t .  q 7 . 7 ,  Y q  c; 
C o m m a n  t 6 S a m p l e  W t .  u. UOO 7 q 

l.'ol. c,f S a l v e n t -  m l  D i s h  T a r e  W t .  9 
Log Numbar  D i s h t S a m p l e  W t .  9 
Csmi;,en t s S a m p l e  W t .  Y 

' J o l .  o f  S o l v e n t -  m l  Dish T a r e  W t .  Y 
Log :!umber D i  s h + S a m p l  e S t .  CJ 
C s ; m e n t s  S a m p l e  W t .  '3 

Comman t 5 S a m p l e  W t .  /1.0dd6 

T e s t  Run __ D i s h  I!o. 

T e s t  Run - D i s h  ?lo. 

+ S c , l v s n t  Ras idue-ug/ml=C ( S a m p l e  Wt. q )  ( 1 3 - ) I / ' L ' o l .  o f  Sol.- : 
EF&-:!5 A c e t o n e  R e s i d u e  6 l a n l :  S p e c .  ('7.3 i" - 3 ,  m l  - 
ResuI ts: 
F i e l d  E l k .  Run 1 Run 2 Run 3 Run 4 R u n  5 



Interpol 1 Laboratories 
(512) 7SA-AQTO 

€PA Method S Data Reporting Sheet 
Filter Gravimetric5 

0. O L I ~ ~  0. ~ 0 7 6  

1-3 l \ l e d t , e v v y  Source f'rcrx MbJuYJeT Job 

Date Submitted 4-f -qz Date of Test 2 - 6  9.2 
Team Leader E7- ' Test Site VGKf  

Technician c * / q d o n  
Test No. 6 R  
Date of Analysis J- /d  -g2- - No. of Runs Completed 3 

0. d05/ 
I 

Test - Run E) Fil ter No. 
Field i31ank Filter Type 
Log F!umber Filter Tsre Ut. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test _b_Run!g Fi 1 ter No. 5 623 
Log Number 5 7 3 7  - 57 Fi 1 ter Type 2,5"&FF 
Comments Fi 1 ter Tare Wt. 15)F 9 

~ilter+~ample Ut. ,a557 9 
Sample Wt. 0. d o  3 T 0 

Test A R u n  A d  Fi 1 ter No. 5 4  05- 

Comments Fi 1 ter Tare Wt. .A6 If 9 
Fllter+Sample Wt. .26u 9 
Sample Wt. 0, OUY 7 9 

2 ,  5 , 4 r & f f  Log Number - 60 Filter Type 

T e s t L R u n A  -~~ Fi 1 ter No. 56J-3 
Log Ncmber Fi 1 ter Tvpe 2. 5' GFC 
Comments Fil ter Tare Wt . .d 5<6 9 

Filter+Sample Wt. .A567  0 
Sample Wt. A, 603 1 9 

Filter No. Test - Run - 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Fi 1 ter+Sampl e Wt. 9 
Sample Wt. 9 

Test- Run __ Filter No. 
Log Number Filter Tbpe 
Comments Fi 1 t e r  Tare Wt. c 

Filter+Sample Wt. c 
Sample Wt. c 

R e s u l t s :  
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 



1 ~ t ~ ~ p ~ 1 1  L a b o r a t s r . e s  
( 5  12)  796-'22Q 

EPR M e t h o d  5 D a t a  R e p o r t l n g  S h e e t  
I m p l n g e r  C a t c h / M i n n e s o t a  P r O t O C O l  

F e u  $a C F Q  S o c i r c a  cy e r  

1 
Job L? - I 

I 
1 

IC T e s t  3 1 t e  Tsam L e a d e r  
D a t e  S,.bmi t t e d  44-9-52 C a t e  of T e s t  2-1-4'2 
T e s t  P!o. f 0  No. o f  H u n s  C o m p l e t e d L  
D a t e  of  A n a l k s i s  2-11-47-  T e c h n  i c i an r L / t L o s . 3 +  . 

T e s t L R u n A  D i s h  No. 225 
L o g  Number - 5 3  D i s h  T a r e  W t .  vy,3738 9 
C o m m e n t s  D i s h + S a m p l e  U t q Y . 3 6  7;)  9 

S a m p l e  W t .  a . o L s Y  9 

Log N u m b e r  - E 7  D i s h  T a r e  W t .  q G . 5 0 0 2  9 
C o m m e n t s  D i s h + S a m p l e  Wt.clYira61 9 

S a m p l e  W t .  / 7 , o u  5- 9 

L o g  N u m b e r  D i s h  T a r e  Wt. 9 
C o m n e n t s  D ; s h + S a n p l e  U t .  9 

S a m p l e  W t .  0 

T e s t -  Run- c i s h  No. 
LOQ rhnbsr D i s h  T a r e  W t .  ¶ 

Comments D i s h + S a m p l e  L!t. 9 
S a m p l e  W t .  9 

T e s t A R u n A  D i s h  140. g? 

- 
T e s t -  Run- D i s h  NO. 

I 

0. 02 13  O . O Z ? . c I F - 2 5 0 , ~ ~ 6 0  

r- LSC-03 C ?  

Test- R u n  Q D i s h  N O -  

F i e l d  61ank D i s h  T a r e  U t .  9 
Log Number D i s h + S a m o l e  U t .  9 
Commen t s S a m p l e  W t .  9 . 

L T e s t k R u n l  D 1 5 h  1.10. 
Log N u m b e r  5 3 3 7 - 7 4  D i s h  T a r e  W t .  y 6 . 2 L 3 f  9 
C o m m e n t s  D i  s h + S a m p l e  W t .  Y 6 . 2 y  :'/ 9 

S a m p l e  W t .  0, 0 t 2-L 9 



I n t E r p o l l  LabcratorlE3 
(517,) 7Eh-&,J:o 

€PA Method 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 

1 0 , 0 0 3 r  1 ~ . u D ' - f L ) F - ~ 6 O , a I , 5 5  

Test-  R u n  a E ~ S S   IO. 
Field 51anl: 3:sh T - r e  X t .  ¶ 

L o g  :!umber C i s h t S a m p l e  Wt. 9 
'"'01. of SolvEnt-  m l  S a m p l e  W t .  ¶ 

+Sol;.ent R e s i  d u e x u g  / m l  

7,. r )  

L S C - O l Y R  

T e s t  /O R u n L  
V O ~ .  of s o l v e n t  g0 r n l  
Log ?!umter m - 7 7  

C i s h  No. 3 d >  
D i s h  T a r e  W t .  v?.Yo 3 '3 
Dish+Sample W t . Y % % f  0 3  ¶ 

Test- Run- D i s h  Ilo. 
c 'o l .  G f  So lven t -  ml C i s h  T a r e  W t .  ¶ 

Log Numbzr DishcSample  W t .  Ll 
Cammen t 5 Sample W t .  Y 

Test- R u n  - C i s h  r!o. 
'201. of Sol..,ent- m l  D i s h  T a r e  W t .  9 

c-.- ,,.,msnt s Sample W t .  .? 
Log ?!umber Di sh+Sampl e Zt. 



I 
I 
1 
I 
1 
I 
I 
1 
1 
1 
I 
1 
I 
m 
a 
1 
I 
I 
I 

Interpoll Laboratories 
( A l 2 )  755-6020 

€PA Method 5 Data Reporting Sheet 
Fi 1 ter Gravi metr i cs 

p.j ewL e v r y  S o u r  c e bc\7er 
Test Site S * 4  - '  

Job L? 
Team Leader 

Test No. /O No. o f  Runs Completed 3 
Date Submitted 2 -  $-- 92. Date o f  Test a- 7 - 4L 
Date o f  Analysis >-/0-9 Technic i an c. / * 010.7 

J 

. .  

Run F i 1 t er No. Test __ 
Field Blank Filter Type 
Log Number Fi 1 ter Tsre Wt. 9 
Comment s Filter+Sample Wt. 9 

Sample Wt. 9 

T e s t x R u n l  .. Fi 1 ter No. 563" 

Comment s Fi 1 ter Tare Wt. . L S f i  9 
Filter+Sample Wt. , L Y 3 7  9 
Sample Wt. 0,0%'15 9 

Log Number 5337  - 7'r Filter Type Z.5"'* 

Test ( O R u n  Fi 1 ter No. 5 s / r  
Log Number - %Z Fi 1 ter Type 2.5- C-FF 
Comments Fi 1 ter Tare Ut. , L S b l  . . ^ D  9 

Filter+Sample Wt. . 3 l u 3  5 ,, 

Sample Wt. 0. 0 SY7 9 

Test & R u n 2  ~ l l t e r  NO. 5617 
Log Number - '36 Fi 1 ter Type 2 * S"& M 
Comments Filter Tare W t .  . 2 5 Y Z  ? 

FiltercSample Ut. ,3073 i' 
Sample Wt. U , d 5 3 S  9 

~~ 

Test- Run- Fi 1 ter No. 
Log Number Fi 1 ter Tvpe 
Comment 5 Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test- Run __ F i  1 ter No. 
Log Number Fi 1 t er T; pe 
Comments Filter Tare Wt. 9 

Fi lter+Sample Wt. 9 
Sample Wt. 9 

Results: 
Field Elk. Run 1 Run 2 Hun 3 Run 4 Run 5 

1 
,_ 

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 

F-27 



lJ> .- 

I 

e 
O E  

........ 
L L L L  
O U G U  
v v v w  
c c c c  
o m m m  
> > > >  
c c c c  
L L L C L  
Q D D L c &  

0 0  
0 . .h 
tT 0' 

c c c c  

L M M M  
o c a a  
N 3 3 3  

........ 
L L L L  
0 0 0 0  
v - a v v  
c c c c  
o a a m  
>>>> 

c c c c  
aL0-a 

I 
i V Y  - o w  

r o w - 0  
M 0 0  1 - 3  M - -0- u 1- 

&rn o E -  

m -  c c o  

0 - L  
W L O  v c  
0 c - c o  
- a  o o n  
L v s  7. 
3 -  c o w 0 1  
Q o o e m o  
n x  m o n  
L O L L  
0- m v  

r n 0 m  N N ~  
- m w 0  e 

m U ~ L  ~ 

c -  n o  
0 - 0 -  Y 

a m  m 
4 - 4 -  i 

0 0  0 z z  z 



e 
0 0  
z u  c 

L o z  
2 >I" 

o o n o  
> m a +  

........ 
L L L L  
O O G G  
x ? ' n J D  
c c c c  
m a m N  
>>>>  

c c c c  
= L a c -  

Lo 
0 0 0 0  -- - - 

0 0 0  
o o o o  

0- 
c 
W 
0 
I 

- 
a 

c 
O L  
- 0  
cc 
- 0  
-L 
0 

a u  

- 

c 
0 
- c  

m e  a 
-G  
a.-- 

I o o u u  

. o  
L L 0 0 0 ~ 0  

- L L o L c  
+ I N +  0 

.... .. 
- N  m 

0 0  a 

5 0  0 
z z  z 
i. L Y 

Lo 
0 -  - 
- 
c ", 
o . . c  > 
n a - 

0 0 -  0 
-10- c 

c 
L i l  L 
0 0 0  P --* - 
L E C  

m a -  * 
O I L  .Y 

L 0 o v  0 

I L L'n 

U O L O  

0 m c  - c 
u 0 2 0  - 

N - - 0  V 
r o r  0 0 0 
A U O L L L  - 0 0 -  
1 G - * L  1 

w L C B m  
L 0 U C . c -  

P i l  L 

> ,--c 
L O  a -  

4-U a m > 
- 
- c..c Lo- 
7Ju - . 3 w  

0 7  v, - 0 
Lo 0 0  > =  Lo - -0- u > 

i . m  0 c- 
O J  c c o  
L- 0 - c 

C P  0 
c c T  O D  
0 0 0 - o m  

- 

v , - - I  c -  

u u - o o =  
z a 3  - c n  
i . - - L M v ,  

W L O  w e  
0 m - e o  
- 0  0 0 0  
L w 2  1 
> m c o w *  
C O D e a o  
0.c 0 0 . 0  
L O L L  

0 -  m v  
m o m  " 0  
- m w o  c 
m U O L  

c -  - 5 0  
0 - o w  v - m r ,  244 L 
I V  o z  M 0 =. 0x4- 2 L 

c e - M - a  0 
c L A  

i L C L  

0 Lo -A 

- 

U O O O  
b C J  N >  

- b o  
C- c 
- 

I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
1 
I 
I 
I 
I 
1 



I 

I 

9 Q  

J 
: e  
T O  

c - "  
0 0 0 -  
z Q c 

L 0 -  

0 0 0 0  
2 

7 ic; 3 c 

........ I 
L L L L  
G G G G  
O ~ W O  
c c c c  
O O m m  
> > > >  

. . . . . . . . 
L L L L  
0 0 0 0  

3 D ' O W  
c c c c  
u m m o  
>>>> 
e c c c  qjp 0-j.  

CT 

c c c c  
QQQC 

0 .444=- 

m 
0 

I t 
i 
I -r 
- 

I 
I 

I 

0 I /  

F - 3 0  

- 
C 

m c 
- D  
M C  
L O  

m 
a -  - 
C il, 

- 

_-I - 
L C a .  
Q C . 2  c 

n L .3 
v , r C P  w 
04- 
m w L 

L 0  n 
0 0 -  -. 
O L i  .'4. 

L 0 O J  0 
L L O L O  

LO* 0 0 0 

= M c o n - .  
0 - a o c . 2 0  
o c  0 0 - 0  
L O L L  

0 -  m ' 3  
M o m  N N C ,  - m w o  e *> U O L  
c -  2 G  
G - O U  Y 

- i., i 
z 

c o  0 



nom c c 

i / I  
I /  

/ I  ........ 
L L L L  

........ I 
L L L L I  

e : c c c l  

c 
O L  
- 0  
Y C  
a u  
- a  
-L 
0 

I L C  
a u a  

c n o m  
-I- n 

L U  D 
o o -  . 
w r i  .u 
L 0 0 9  0 

# L L V  

Y O L O  

0 0-c - c 
u 0 3 0 .  

N - r  3 
L O C  a c) 0 
A U O L L L  - c) 0 -  
I G - 2 -  2 

i o o c . 0 -  

C L -  e 
c m c u  0 
0 3 0 i 3 C M  
L D L L l O  0 2  

. O  
u o w o o o  
-LLoLL 

+AN+- u 
.... .. 
- N  m 
o w  o 
*r - 

G - G G  

. .  

z z  - 

I 
1 
I 
I 
I 
R 
1 
1 

I 
I 
I 
I 
.I 
I 
I 
I 

F-31 



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

I N T E R P O L L  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 / N e w b e r r y  
L a b o r a t o r y  Log No. 5337 

R e s u l t s  o f  Formaldehyde Analys is  

T e s t :  3 

Source:  Konus S t a c k  

Sample Type: I m p i n g e r  C a t c h  

Formaldehyde’  

Sample Loq No. Sample D e s c r i p t i o n  T o t a l  uq 

5337-31 Run 0, F i e l d  B l a n k  

5337-32 Run 1 

5337-33 Run 2 

5337-34 Run 3 

15 

89 

120 

120 

“PA Method 0011 

I . .  
F-32 



I N T E R P O L L  L A B O R A T O R I E S ,  I N C .  
(612)786-6020 

Loud S i  ana Paci  f i  c /Newber ry  
L a b o r a t o r y  Log No. 5337 

R e s u l t s  of  Formaldehyde A n a l y s i s  

T e s t :  8 

source: Press & U n l o a d i n g  Vents Stack 

Sample Type: I m p i n g e r  Ca tch  

Formaldehyde' 

Sample Loq No. SamDle D e s c r i p t i o n  T o t a l  uq  

5337-65 Run 1 3700 

5337-66 Run 2 4500 

5337-67 Run 3 4900 

'EPA Method 0011 

I 
1 
1 
I 
I 
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1 
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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  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

L o u i  s i  ana Pac i  f i c / N e w b e r r y  
L a b o r a t o r y  Log No. 5337 

R e s u l t s  o f  Formaldehyde A n a l y s i s  

T e s t :  11 

Source: D r y e r  S t a c k  

Sample Type: I m p i n g e r  C a t c h  

Formaldehyde'  

Sample Loq No. Sample D e s c r i p t i o n  T o t a l  uq  

5337-89 Run 1 

5 3 3 7-90 Run 2 

5337-91 Run 3 

12000 

13000 

8100 

'EPA Method 0011 

F-34 



I n t e r p o l 1  L a b o r a t o r l e s  
(512) 795-602Q 

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  L. P/' &&bW S o u r c e  K O d U  5 
T e a m  L e a d e r  '7~4 y" T e s t  S i t e  '+elk 
D a t e  S u b m i t t e d  A/3/7/ D a t e  o f  T e s t  al;fGt 
T e s t  No. / N o .  of R u n s  C o m p l e t e d  3 

N o .  of  
iampl es 

1 

T y p e  of S a m p l ~  

2;zh : 

OD.'.. Water  

F i l t e r :  
@ G.F.  
0S.S. T h i m b l e  
02.5'' G. F. 
047 mm G . F .  

Imp ' m g e r  C a t c h :  d I .  Water 
UZX HZOz 
04M5 Hg O n l y  
04M5 Metals  
0 1 . 0  N NaOH 
O O t h e r  

I n t e g r a t e d  
G a s  s a m p l e  

I 

0 : : i d e s  of 
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  
g S u 1  f c t r  D i o x i d e  
O O x i d e s  of N i t .  
p t h e r  

A n a l y s i s  R e q u i r e d  

& p e r  M-5 
p s  p e r  €PA M-17  
n o t h e r  

$1 ~ r u t o c o l  
OEFA M-6 o r  8 
p e i d  Gases 
OFormal  d e h y d e  
D M e t a l s  
no the r  

p e r  EPA M-S @ p e r  EPA M - 1 0  
O O t h e r  

0115 p e r  €PA M-7A 
nother 

D A t t a c h e d  f u e l  Form 
#S-Q153HHH 

DX-Ftay S e d i g r a p h  
O E a h c o  Method  
p t h e r  

p s  p e r  €PA M-6 
p s  p e r  €PA M-74 
O O t h e r  

Comments  7 

~ 

H 
I 

S o u r c e  Information 

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  0 D r y e r  
O t h e r  

S-278RRRR 

a) I s  s a m p l e  c 
4 )  D o e s  s a m p l e  0 Y e s  I f  y e s ,  e - p l a i n  

0 HDF 0 O t h e r  
7 

F-35 
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' A n a l y s i s  Requ i red  I Type of S a m p l e  

I n t e r p o l  1 L a b o r a t o r i e s  
( 5  12 ) 79.5-6020 

Chain of Custody 
Sample D e p o s i t i o n  Sheet 

C o m m e n t s  

J ob Ap///HW&k/ n s o u r c e  ,Gd u l  
Team Leader  Ff /-e T e s t  S i t e  5-7ALK 
D a t e  S u b m i t t e d  Date of T e s t  2 - 5-9 t 
T e s t  No. A No. of R u n s  Completed 3 

F r o b e  Wash: 
B c e  t one p t h e r  

& Z  p e r  EPA n-5 

gD.1. Water 

F i l t e r :  
&* G.F. eps p e r  EPA M-5 
0S.S. Th imb le  ps p e r  EPA M-17 
02.5''  G. F. Bother 
047 mm G.F. 

I m p i n g e r  Catch: f i % o t o c o l  
&+.,I. Water @ I  P r o t o c o l  o-.- HrrOz 

0 4 M 5  Hg O n l y  p c i d  Gases 
04M5 M e t a l s  gFormal dehyde 
g1.0 N NaOH Oneta15 
g o t h e r  n o t h e r  

~ E F A  M-6 or 8 

I 
fl 

I 
U 

I n t e g r  a t e d  
Gas s a n p l e  EA= p e r  EPA M - 1 0  

&s p e r  EPA M-2 

c o t h e r  

0: : ides o f  p s  p e r  EPA M-74 
NI t r o g e n  (NO,) 

p t t a c h e d  f u e l  Form 
#S-OlSSHHH 

P a r t i c l e  S i z e  OX-5a.y Sed ig raph  
OHahco Method 
p t h e r  

.~ 

A u d i  t Samples 
p u l f u r  D i o x i d e  gAs p e r  EPA M-6 
p x i d e s  o f  N i t .  ., ps, per  EPA M-7A 
p t h e r  g o t h e r  

Date 
T i  me ( H R S )  

l- 
n . .  

S o u r c e  I n f o r  ma tion 

1 )  Type of  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  0 , D r y e r  

2 )  Fuel: g Coal g Wood g Gas 0 O i l  0 HDF [I Other  
3 )  Is sample c o m b u s t i b l e ?  0 No 0 Y e s  
4 )  Does sample need s p e c i a l  h a p d l i n g ?  0 No 0 Yes If y e s ,  e x p l a i n  

g O t h e r  



I n t e r p o l 1  L a b o r a t o r i e s  
( 5 1 2 )  795-6023 

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  A, P / k d 5 , ~ , 3 W  S o u r c e  K0du-Y 
Team L e d d e r  9 u T e s t  S i t e  5nck  
D a t e  S u b m i t t e d  2&hz 
T e s t  NO. 3 No. of R u n s  C o m p f e t e d  3 

D a t e  o f  T e s t  s/K.hL 

O A t t a c h e d  f u e l  F o r m  
#S-C) lCSRHR 

OX-Hay S e d i g r a p h  
OHahco Method  
p t h e r  

T y p e  of Sample 

. 

' r o b e  Wash: 
Dace t o n e  
OD. I .  Water 

'i 1 ter  : 
04" G.F. 
0S.S. T h i m b l e  

047 mm G.F. 
p. 5" G. F. 

m p i n g e r  C a t c h :  
OD. I .  Water 
0Z.X H,O, 
04"" Hg O n l y  
04MS Metals 
01.0 N NaOH 
got h e r  2 ,  v - b hr 9 ts 

. n t e g r a t e d  
ias s a m p l e  

] ; : i d e s  o f  
J 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 r t i c l e  S i z e  

b u d i t  S a m p l e s  
p u l f  ur D i o x i d e  
D O x i d e s  o f  N i t .  
p t h e r  

A n a l y s i s  R e q u i r e d  Comment s  

I 

G A S  p e r  EPA tl-5 
O O t h e r  

R  AS p e r  EPA n-5 
p s  p e r  EPA tl-17 
O O t h e r  

plN Protocol  
p J 1  Prcjtocol 
OEFA H-6 or 8 
p c i d  Gases  
p r m a l d e h y d e  
p e t a l  5 

Dother 

@s 

O O t h e r  

p e r  EPA M-2 
p e r  EPA M - 1 3  

p s  p e r  EPA M-6 
p s  per  EPA PI-76 
f i O t h e r  I U 

Source  I n f o r m a t i o n  

P l a n t  0 I n c i n e r a t o r  0 D r y e r  

2 )  F u e l :  0 CO Wood 0 Gas 0 O i l  0 HDF 0 O t h e r  
J)  I s  s a m p l e  
4 )  D o e s  s a m p l e  -NO 0 y e s  I f  y e s ,  e x p l a i n  

S-37BRRRR 

7 

- F-37 

I 
I 
I 
I 
t 
I 
I 
I 
1 
I 
1 
1 
I 
I 
I 
1 
I 
I 
I 



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

I n t e r p o l 1  L a b o r a t o r i e s  
(612 )  796-6070 

C h a i n  of C u s t o d y  
Sampl e D e p o s i t i o n  S h e e t  

J ob p//c&'hLT/d S o u r c e  F/y<s p ~ ~ o / o k  r / l r  
Team L e a d e r  7& / T . e s t  S i t e  S'hCV 
D a t e  S u b m i  t t & d z / x / q , .  Date o f  T e s t  3 / i . / 4 /  
T e s t  N o .  '93- No. of R u n s  C o m p l e t e d  3 

N o .  o f  
;amp1 es 

5 

3 

3 

3 

T y p e  o f  S a m p l e  A n a l y s i  E R e q u i r e d  Comment  c 

I F r o b e  Wash: % A s  p e r  EPA H-5 
p c e  t o n e  [ I O t h e r  

OD.' .  Water 

F i  1 ter  : 
-@" G.F.  
0 S . S .  T h i m b l e  p s  p e r  EPA ll-17 
02.5" G . F .  n o t h e r  
047 mm G.F. 

q'as p e r  EPA n-5 

U"' " "c"--* 0::: HzO= OEFA H-6 or  8 
04"" Hg O n l y  p c i d  G a s e s  
g4tl5 f l e t a l s  OFormal  d e h y d e  
Dl .O N N a O H  F e t a l  s 
D o t h e r  O O t h e r  

A 

I n t e g r a t e d  0"s p e r  EPA M-S ca on/+  i' 
:as s a m p l e  *s p e r  EFA M-19 

[ I O t h e r  

3 ; : i d e s  of p s  p e r  EPA H-7A Date  
V i  t r o g e n  (NO,) B o t h e r  T i  m e  (HRS) 

d 

c] F u e l  S a m p l e  p t t a c h e d  f u e l  Form 
0 A g g r e g a t e  #5-016SHRR 

' a r t i c l e  S i z e  OX-Hay S e d i g r a p h  
ORahco  Method  
p t h e r  

Q u d i t  S a m p l e s  
@ u l f u r  D i o x i d e  p s  p e r  EPA M-6 
[ I O x i d e s  o f  N i t .  p s  p e r  EPA M-7A 
p t h e r  ,got h e r  ,! 

of S o u r . 3 . ;  B o i l e r  0 A s p h a l t  P l a n t  g I n c i n e r a t o r  0 Dryer  

Sour c P I n  f o r  ma t i o n  

O t h e r  / 

2 )  0 C o a l  0 Wood 0 G a d  0 O i l  0 R D F X O t h e r  l42%% 
3)  Is s a m p l e  c o m b u s t i b l e ? x N o  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 ?  A No 0 . Y e s  I f  y e s ,  e x p l a i n  

/ 

S-278RRRR 
F- 38 

.- 



I n t e r p o l  1 L a b o r a t o r i e s  
( 6 1 1 )  786-6070 

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  

Source  
T e s t  S i t e  5 H C X  

Job  r//A&Ld+er 
Team L e a d e r  &7/dUh~IldG,d 
D a t e  S u b m i t t e d  % ' s - f =  Date of T e s t  .Z-d - f L  
T e s t  No. b No. o f  R u n s  C o m p l e t e d  

No. of T y p e  of S a m p l e  I Simp1  P S  It 
F r o b e  Wash: 

c e t o n e  
I .  Water 

F i  1 ter:  
04" G. F. 
0S.S. T h i m b l e  

7 mm G . F .  

k 
I s . 5 "  G.F. 

I I I n p i n g e r  C a t c h :  
* I .  Water 

n4M5 Hg O n l y  
& (IXX n,o, 

fi4M5 Metals 
01.0 N N a O H  
( I O t h e r  

I n t e g r a t e d  
G a s  s a m p l e  

Oxides o f  
N i t r o g e n  .(NO,) 

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  
p u l f u r  D i o x i d e  
O O x i d e s  of N i t .  
p t h e r  

S o u r c e  Information 

A n a l y s i s  R e q u i r e d  

@s p e r  €PA M-5 
p t h e r  

p e r  EPA n-5 
p5 p e r  EPA M-17 
O O t h e r  

Sr o t oc 01 

IjwI Prcjtocol 
DEFA M-5 or B 
p c i d  Gases 
D F o r m a l d e h y d e  
p e t a l s  
B o t h e r  

D A s  p e r  EPA M-3 
p s  p e r  EPA M-la 
D o t h e r  

p5 p e r  EPA M-7A 
n O t h e r  

p t t a c h e d  f u e l  F o r m  
#S-015JHRR 

OX-Hay S e d i g r a p h  
OBahco Method 
p t h e r  

p5 p e r  EPA M-6 
p s  p e r  EPA M-7A 
O O t h e r  

C o m m e n t s  ==I 

n 

T i m e ( H R S )  I 
I. 

of Source: 0 Boiler 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  c] D r y e r  
O t h e r  

2 )  0 C o a l  0 Wood 0 Gas 0 O i l  c] RDF 0 O t h e r  
3 )  Is s a m p l e  c o m b u s t i b l e ?  0 N o  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  

S-378RRRR 
F- 39 - 

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

I 
1 
I 
I 
I 
I 



I n t e r p o l  1 L a b o r a t o r i e s  
( 5 1 2 )  795-6320 

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  k!~ , /d7&J&?CT S o u r c e  /?(65 ,&,+ + LfdiodAt,q W/ ''P 
rZ( T e s t  S i t e  Team L e a d e ;  V / d  %/k5 

D a t e  S u b m i t t e d  d/8/f, Date o f  T e s t  q/L/q / 
T e s t  No. 6; No. o f  K u n s  C o m p i e t e d  3 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

No. of 
;amp1 e5 

3 

3 

b 

T y p e  o f  Sample 

' r o b e  Wash: 
.OAc  e t o n e  p. I .  Waterh&iL 

F i l t e r :  
c]4" G.F. 
0S.S. T h i m b l e  
02.5" G . F .  
047 mm G.F. 

Imp i n g e r  C a t c h  : 
'gD.1. Nater 
0Z.X HzOz 
04H5 Hg O n l y  
04M5 Metals 
01.0 N NaOH 
g o t h e r  2.19- bN+'* 

I n t e g r a t e d  
Gas 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  
n S u l  f ur- Diox ide  
O O x i d e s  . o f  N i t .  
.got h e r  

A n a l y s i s  R e q u i r e d  C o m m e n t s  

G A S  p e r  EPA 11-5 
n o t h e r  

00s p e r  EPA M - 5  
0"s p e r  EPA M - 1 7  
[ j o t h e r  

BEN P r o t o c o l  
gW1 Protocol  
QEFA M-6 or 8 
g A c i d  Gases 
F r m a l d e h y d e  
O M e t a l 5  
Bother 

E A 5  p e r  M - 2  
02s p e r  EPA M - 1 9  
E O t h e r  

II 
OX-Ray  S e d i g r a p h  
O B a h c o  M e t h o d  
O O t h e r  I. 
0"s p e r  EPA M - 5  
0"s p e r  EPA M-?A 
B o t h e r  

5'0 ur c e I r, f o r  ma t i o n  

: 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  0 D r y e r  
/ 

O t h e r  
5)  I s  s a m p l e  c o m b u s t i b l e ?  
4 )  D o e s  s a m p l e  Y e s  I f  y e s ,  e x p l a i n  

. S-275RRRH 
F-40 : 



I n t e r p o l  1 L a b o r a t o r i e s  
(512)  78&-6020 

C h a i n  of Custody 
Sample D e p o s i t i o n  Sheet 

J o b  A. e/./- *,-,-/ 
T e a m  L e a d e r q .  h q ' f 7 6 6 v ~ ~  

D a t e  Submi t T e d  a/7/  9 2  
T e s t  No. 9 . ' No. of Runs Co&pl&ted 3 

Source %e< 
T e s t  S i t e  '.%k~e 
Date  of T e s t  A?/&/? L 

' A n a l y s i s  Requ i red  C o m m e n t s  I NO. of 1 Type o f  Sample 
Sampl e5 

Probe  Wash: 

D . I .  Water 

9 s  p e r  EPA M - 5  
.S. Th imb le  L3Fs p e r  EPA M-17 

7 mm G.F. 

w r& p e r  EPA M - 1 3  
I n t e g r a t e d  

- 3 Gas sample 

iO;:id€s o f  i p5 p e r  EPA M-7A Date 
N i t r o g e n  (NO,) DOther T i  me (HHS) 

Fuel Sample DAt tached fue l  Form 
0 Aggregate #S-OlSSRRR 

P a r t i c l e  S i z e  OX-Ray Sed ig raph  
OPahco Method 
p t h e r  

fiud i t Samples 
p u l f u r  D i o x i d e  p 5  p e r  EPA M - 6  
p x i d e s  of N i t .  p5 p e r  EPA M-7A 
p t h e r  OOther 

Source I n f o r m a t i o n  

1)  Type of 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 X D r y e r  

2 )  Fuel: 0 Coal 0 O i l  0 RDF 0 O t h e r  
3 )  I s  sample c o ~ ~ ~ ~ l ! ? ~ o  0 yes 
4) Does sample need s p e c i a l  hand11ng?&No 0 Y e s  

0 O t h e r  

If yes, e x p l a i n  

S-278RRRR 
F - 4 1  

__ 

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

~ 

A n a l y s i s  Required Comment s  

S h ; ; r  E P A  M-5 

I n t e r p o l  1 L a b o r a t o r i e s  
(512) 795-6020 

C h a i n  of C u s t o d y  
Sample D e p o s i t i o n  S h e e t  

". S o u r c e  
T e s t  S i t e  

J o b  Lf/H/&L&&/ 
D a t e  S u b m i t t e d  -?-?- fL  D a t e  of T e s t  I '  7 - f z  
T e s t  No. / a  N o .  of R u n s  C o m p l e t e d  

Team L e a d e r  e- 

No. o f '  
:amp 1 es 

3 

T y p e  of  S a m p l e  

F r o b e  Wash: Mc e t  o n  e 
OD:'- Water 

F i l t e r :  
04" G. F. ir- 5" G . F .  
047 m m  G . F .  

T h i m b l e  

I n p i n g e r  C a t c h :  
&I. Water 

D A M 5  Hg O n l y  
04tl5 Meta l s  
01.0 N N a O H  
O C t h e r  

0"" H,O, 

I n t e g r a t e d  
Gas s a m p l e  

O x i d e s  of 
N i t r o g e n  ( N O , )  

0 Fue 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  Sampl  es 
p u l f u r  D i o x i d e  
O O x i d e s  o f  N i t .  
p t h e r  

s p e r  E P A  M-5 
5 p e r  EPA M-17 

OOfher  

Pr o t  oc ol 
I P r o t o c o l  c h  

nEFA n-6 or  8 
$ = i d  G a s e s  
EFormal  d e h y d e  
p e t a l s  
n o t h e r  

h e r  EPA n-3 
0"s p e r  E P A  M-la 
O C t h e r  

p s  p e r  €PA M - 7 4  
OCTher 

------3 

It 

U Date 
T ime  ( H R S )  

I , O A t t a c h e d  f u e l  Form 
#S-C)lSSFtRR ' ' 

OX-Ray S e d i g r a p h  
p a h c o  Method 
@ I t h e r  

p s  p e r  E P A  M-6 
ws p e r  EPA M-7A 

I n - 
n o t h e r  

o u r c e  I n f o r m a t a o n  

T y p ~  o f  Source: B o i l e r  0 A s p h a l t  Plant 0 I n c i n e r a t o r p r y e r  
0 O t h e r  

2)  F u e l :  0 C o a l  0 Wood 0 Gas 0 O i l  0 RDF O t h e r  
3 )  I s  s a m p l e  c o m b u s t i b l e ?  0' N o  0 Yes 
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 N o  0 Y e s  If yes, e x p l a i n  

S-27BRRRR 
F - 4 2  



I n t e r p o l  1 L a b o r a t o r i e s  
(612) 785-6El2pl 

C h a i n  of C u s t o d y  
S a m p l e  D e p o s ~ t i o n  Sheet 

S o u r c e  3- 
/ I  

J o b  /, P//dZL'&m&d 
T e a m  L e a d e r  cd-/*. / T e s t  S i t e  / 
Date S u b m i t t e d  //Y/q= Date of T e s t  Z/7/4 L 

T e s t  N o .  I' No. o f  R u n s  C o m p f e t e d  3 

T y p e  of S a m p l o  

F r o b e  Wash: 
0°C e t  o n e  
UD.1. Water 

F i  1 ter : 
p" G . F .  
0S.S. T h i m b l e  
F. 5" G. F. 
047 mm G.F. 

I m p i n g e r  C a t c h :  
gD.1. Water 
0Z.X HzO, 
0 4 M 5  Hg O n l y  
0 4 M 5  metals 
01.0 N N a O H  
O O t h e r  zf l -bW* 

I n t e g r a t e d  
G a s  s a m p l e  -3 
O x i d e s  of 
N i t r o g e n  (NO,) 

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  
gSu1 f u r  D i o x i d e  

p t h e r  

S o u r c e  I n f o r m a t i o n  

A n a l y s i s  R e q u i r e d  

Ea' p e r  €PA N-5 
nother 

n A 5  p e r  EPA tl-5 
rps  p e r  EPA tl-17 
O O t h e r  

~~ 

OMN P r o t o c o l  
[jwI P r o t o c o l  
OEFA M-6  or  8 
p c i d  Gases 
F o r  m a l  d e h y d e  
F e t a l  s 
O O t h e r  

0"s p e r  EPA M - 3  
p ' 5  p e r  EPA tl-lo 
Bother 

@s p e r  EPP. M-7A 
Dother 

~ 

O a t t a c h e d  f u e l  Form 
#S-OlSSHHH 

OX-Hay Sedigraph 
p a h c o  Method 
p t h e r  

p s  p e r  EPP M - 6  
p5 p e r  EPA tl-74 
O O t h e r  

C o m m e n t s  "--i 

H 

1 )  T y p o  of S o u r c e :  
0 O t h e r  

2 )  F u e l :  0 coal Wood 0 Gas O i l  0 HDF 0 O t h e r  
3 )  Is s a m p l e  co 

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 x D r y e r  

4 )  D o e s  s a m p l e  0 Y e 5  I f  y e s ,  e x p l a i n  

S-27eRRRR 
F-43  
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APPENDIX G 

T O T A L  HYDROCARBONS S T R I P C H A R T  
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APPENDIX H 

THC A N A L Y Z E R  S P E C I F I C A T I O N S  



TOTAL HYDROCARBON ANALYZER. (FLAME IONIZATIC 
Model RS 55 

I N * r a L M C N r I  

TECHNICAL DATES 

M A I N S  : I I ~ V I ~ O H  
RECORDER OUTPUT : 0 -  s V / 4 : 2 0 m A  

HODEL: X Hanual switching 

HOUSING: - Cnse, - 19'-Rack 
- Solenoid valves . 

10 cl- 
'I 
C1 
C1 

MEASURING RANGES: 0- 
2 = 0 -  100 
3=0- 1.000 
4 = 0- 1O.ooO 

SPECIAL OPTIONS: 
.- F!qme out alarm 
.. 1.Alnrm 

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

Sample line ...................................... 
..................................... 

ANALYZER CONDITIONS: 

Temperature : ..16'J:C 

Zero Point : . .3 #..... 90 
Gain : 7,70 

Pressure Setting : Sample/Spanqos/Zerogas: 200 mbar 
............. 

Fuel: Hydrogen :.- ..... bar 
Combustion Air : ......... o,@ bar 

Span Gases  : ..3Po. ppm Cr 
2.40 P.Q. pprn 4 H- 1 



r. . . .- 

C A L I B R A T I O N  DIAGRAHH 

ana tyfical 
Siqnnl 

1 I I I 1 I I I 1 'PP" 
I L 3 4  5 9 a 3 Q sponges 

. K M G n u n  jmrm 
+KO 

Q 000 
+a0 000 

H- 2 

C y x )  BAU ROAD N.E. 
OXLE FIXES. MN 550141819 

(612) 786-60tO 



H- 3 



APPENDIX I 

MEASUREMENT SYSTEMS PERFORMANCE S P E C I F I C A T I O N S  



I r!T E C PC L L L A  S O  C.4 7 3  S I E S 
(612) 7 E 5 - 6 C 2 O  

r&LSystem B i a s  C h e c k  

J o b  A p/r//d..8,/dJ Si3u r c e  & 4 u 3  
d 2 f ?  -7-5--9 L s1 t;. sricx fi2nF T e s t  4 

O ? c  :a t  s r  Tx'/.dA ACIP 46 
. . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. ' C y l i n d e r [ A n a l y z e r  R e s p  ( p p m ) i D i f f . : S p a n  j t 
: R u n  : T i m e  * * *  V a l u e  I .- .................. ICE-SB: Val o f  

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

. . . . .  ....... . . . . . . . . .  .......... : ............................... .... . . . . . .  . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  t . . .  .... . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

........................... .... ....... ...... : ^ 

: z e r o  s s s  0 

. . . .  . 
! 
i i 

i 5  j 

. . .  . . .  ........... -. ! _ . - ..,. - 

I ...... ......... .-_. .. -_ 1 ..... ..: ... ..: 
i 

: 

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

! 6  

..... ... ....... .......... ~ -- __ ____ - 

......................... I... ..... ......... .- 
0 - ~ e r z  5 ~ s :  

! 7  ~ 

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

. ; a  

! ! 

/ I  

..... .. .. ................. 
! 
I -. .- - 
! 9  1 

I. .. ~..> .. 
! 

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

............... ! I __ i ..- .- 
: ! ! 
I 1 i - _ - L  

t i 

i 

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

- .- _. 
! j i --.:---i i ! 4 0 

j ! 
.............. .. ...... J .___ 

~ 

:-.-- 1 . I  

! 
I ..... __ ... - -. ._ ........ 

e 
! i 
!.. ! i 1 i ! . 

f - i u c t  t e  w i t h i n  5: 3 f  : h e  span for t h e  z e r o  o r  u p s c a l e  c a l .  gas. 

S420-11R 

I- I 



INTERPOLL LABORATORIES 

Calibration Error Check 

*** 

Test J*u n ID at 2 - S= 9 z 
Operator E-f -AdLdA Ai b G P  

Ti me (HRS )- 
7-# L 

Calibration: 

Cy1 inder finalyzer Span Percent 

(ppm) (PPm) (ppm) (ppm) Span 
Value Response Di f f erence Value of 

1 
Zero gas 

Mid level 

High level 

Q D /a a 
3/, / 3 /  * I  / m  , /  

1 / L w D  , /  

0 

J g <  

M i d  level 

High level 

0, Calibration: Ti me (HRS) 

Difference 

Coz Calibration: TimetHRS) 

Difference 

*** 

Must be within 7% of the span for each calibration gas S-420-10 

1 - 2  Page 8 

Cy1 inder Analyzer Span Percent 

(ppm) (PPm) (PPm) (ppm) Span 
Value Response Difference Value of 

1 
P 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
c 
1 
s 
I 
I 
1 
I 

- 

Zero gas 1 0 I 



I P: T E A P 0 L L L A 8 0 A AT 0 R I E S 
d 6 1 2 )  7 8 6 - 6 0 2 0  

y s t e r n  B i a s  C h e c k  

: Z e r o  g a s !  o I ! 
! 

i 
; ! 

......... 2-.- ! 

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

5 !  

! g a s j  0 I 
6 !  j : L 

! ! Z e r o  g a s !  0 j 

I ! U p s c a l e  1 ~ 

__ i -8 ~ ..:. 

I 
...... ......................... .. - 

I i .. 8 .......................... : ...,... ...... ! ............. j ................ : , 4 ............... ~ 

i I 
: U p s c a l e  i ! 1 

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

7 ;  

_.....I .............. 

! 
i i i ! j 

-- _j L-- ! Z e r o  g a s /  0 : ! 

i I 
8 / ,  

i ! ! : U p s c a l e  I ! ! _ ................. c i .. L _-__.___i.-.- __ i i - - - i  
4 1 .' 

I 

i 
I 1 - 

I I 
; ! i i . .  I 

...... ' Z e r o  L g a s !  L .O i ;.-- i i 
! 

- ~ i - ! : 
' U p s c a l e  i _ .... i ................ ! ._ ... - ... ................ 

! 
: ' Z e r o  g a s !  0 

I .... . ,! .. ..!.- ;~..- ..... .......... .: 
- .  

! j i ! 

i 

10 j 
__ ; L.-- ....... .......... : .- ..... -. . 

! '  
: ! Z e r o  s a s i  0 i 

l . :ust  b e  w i t h i n  5 7  o f  t h e  s p a n  f o r  t h e  z e r o  o r  u p s c a l e  c a l .  g a s .  

S 4 2 0 -  1 1 R  

1-3 

._., .,. 
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I P: T E E F C L L L A EO E >. T.1, ? I E S 
( 6 1 2 )  7 C 6 - 6 0 2 0  

f& S v s t e m  B i a s  C h ~ e c k  

I Cy1 i nde r : A n a l  y z e r  Re s p  ( p p m  
: R u n  ~ T i m e  ' f * t  V a l u e  . ;..~ ................... ......... 

S p a n  
Va l  

I PPM \ 

% :  

o f  
j (HRSI  ' ' ( p p m )  j C a l  Err jSys B i a s  . . .  . . ,  s p a n  ~ . . . .  .... . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  .~ . . .  : . ~ . ~  . ~. . .D.. .  ~ . .  ~. 

/& & I  
rdd: 1 I ,!5 I /YJ I " ,  f- ' U g ~ c a l  . .  e :3k&.. . .  ; .:. . .  

L9 . . . . . .  ; D : /&;..a ,,,: 
j u p s c a l e  . .  I . .  j -3b ;)d .:.; 

. .  
. .  

. . . . . . . . . . . . . . .  . . . . . . . .  . . .  .. : Z e r o  g a s :  0 

~ 

I 1 ;&@ ; , . .  

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

. . . . . . . . . . . . . . . . . . . . .  . .  
! q 7 9 z / l Z , e , r ~ , ,  3 3 2  0 

. .  3 .. 
. . . . . .  . . . . . . . .  . . .  . . .  . . . . . . . .  

i f l ;  

. .  . . .  . .  . . .  . . .  . .  : / & U L  

! ; Z e r o  g a s :  0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....... . . . . . .  .......... . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  . . .  
u p s c a l e  : : 3  : t'v; 

, ; .OD . i  

: B J ) ~  iL1psca le  -31. /. . .  ; I 3- ). ; .,... 1 ..: r45.i .::: I 
0 I i e r c ,  g a s  : 

. .  : 4 '  

. . . . . . . . . . . . . . . . . .  . . . .  ....... . .  . . . . .  . . . .  . .  . ,  . . .  

c - 
............................ .. . . . . . . . . . . . .  

i 6  i 

: . . . . . . . . . . . . . . .  . . . . . .  

7 :  

: ............. $. .............. . . . . . . . . . . .  

j 1 2  : 
. . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . .  
' : ? r o  G a s  0 

; V p s c ; l e  i 
' Z e r o  g a s ;  

: V p s c a l e  : 
: z e r o  G i E  0 
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. V ! , s c a l e  . . . . .  , ............ . . .  

... ................................... ............................................................................................................ !... :.. 
:Ze:c g a s :  0 

........ .. , . . . . . . . . . . . . . . . . . . .  ........... __ . . . . . . . .  . . . . . . . .  ... 

................................. .............. ........................................ t ! Zero  g a s !  0 

..... . . . .  . . . . . . . . . . . . . . . . .  . .  
! U p s c a l e  ~ 

' Z e r o  g a s  

; L ' ; , s c e l e  j 

; z e r o  g a s ;  o 
: u F s c a l e  j 

' Z e r o  g r s i  !,,. 
: U p s c a l e  : 

... 

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  , 
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. . . . . . . . . . . . . . . . . .  .......................................................... ................... 

, :  

! 

! ~ 

. .  i I ' 
! 
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. .  / .  
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/ 

1 
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I 

Must  b e  w i t h i n  5 ' .  o f  t h e  s p a n  f o r  t h e  z e r o  o r  u p s c a l e  c a l .  g a s .  
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INTERPOLL LABORATORIES 

Calibration Error Check 

*** 

Test &Run 
Operator 

7-&& 

Cy1 i nder Analyzer Span Percent 
Value Response Difference Value of 
(PPm) (ppm) (ppm) (ppm) Span 

I r ,  - e Calibration: Time(HRS) 

Difference 

I zero gas 1 0 

NO, Calibration: T i m e  (HRS) 

I 

*t* 

Zero gP6 

I Mid level I 1 I B I I 

Cy1 i nder Analyzer Span Percent 
Value Response Difference Value of 
(PPm) (ppm) (PPm) (ppm) Span 

7 

0 

I High level I I I I I I 

0:. Calibration: TimeCHRS) 

Mid level 

High level 

C O z  Calibration: Ti me (HRS) 

5-428- 10 M u s t  be within 2% of the span for each calibration gas 

I 
1 
1 
I 
8 
I 
i 
I' 
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APPENDIX J 

C A L I B R A T I O N  G A S  C E R T I F I C A T I O N  S H E E T S  

I 
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&: 3XYGEN SERVICE COMPXNY 
1111 PIERCE BUTLER ROUTE 
ST PAUL, !?I4 55104 

LISDE NUMBER : 030.043.03 
CUSTOE? -30 " B E R  : 9742SA 
CUSTCHX? XEL NUMBER : 

EAR SIR/LHADAM: I, 1.1s IS YOUR CERTIFICATE OF ANALYSIS FOR: 
YIXTURE REQUESTED CmTIFIEE CERTIFICATION 
COMPONENTS COMlOSITION C3EOSITION ACCURACY 

3,000 PPM 3,000 PPM 2 1% RELATI-a 
BALANCP, 3ALANCS E O  PRCZANE 

?SR 

'-<i *.* 
APPROVED BY - 

I 



....... ...... ....... ...... . . . . . . .  ...... ....... 7 yJDE . .  ....... -. ..- 3 .... ...._ h d  
I Ungon Camide lndusrnal Gases, Inc 

bnoe Dmsion 
4550 Kennedy Awnue 
Easr Chcaga IN 46312 

DATE : FE3RUARY 7 ,  1 9 9 0  

TO: OXYGEN S E T V I C E  COMPANY 
1111 PIERCE a m m  ROUTE 
ST PAUL, MN 55104 

LINDE OEWER NUMBER : 0 3 0 . 0 4 3 . 0 1  

CUSTGNEX Si, NUMBER : 
CUSTOME'I TO NUMBEX : 9742SA . h  

1 
I 
I 

D E k P  SIR/MAD?.M: 

THIS I S  YOUX C E R T I F I C A T E  O F  ANALYSIS FOR: 

C X I N D E R  MIXTLXE REQUESTED C E R T I B I E D  C E R T I F I C A T I O N  
NUFBER COM-DCNENTS COM?OSITION COMPOSTTION ACCURACY 

XA 6 7 2 0  PIIO?>XE 
AIR 

'.. 

300 PPM 295 PPM - + 1% R E L A T I V E  
BALANCE aALANCE 

... ... . -.'L . . .  

1 
I 
c 

RECEIVED I 

I 

COA-6MP 

I' 
APPROVED BY I 

I 
. 1 

. . . . . . . . .  ... 
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APPENDIX K 

PROCESS R A T E  I N F O R M A T I O N  
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7a. THERMAL OIL HEATER OPERATING DATA: 

7al. Design heat input is 29.8mm BTU per unit.’ Operating heat 
input to be based on f factor. Heat output to be determined 
by efficiency calculations. dG77 OL’r/’L’7= /N/70‘7 X &,6 7 

7a2. Type of fuel to be used is 100% green bark and green wood 
fines. 

7a3. ACFM of air through the Thermal Oil Heater will be provided. 

7a4. Tons of dry fuel burned during testing will be determined 
.5EE- 4f l4CHEU &?+$E 
by bark inleed counts and moisture content and auger 
calibration. 
SL=E / ? / 7 2 L M Z O  P4CG 

.5GF ./Pn.?&(=g geG[?- 

7a5. Plant prodcction rate is tons of finished product per h o u r  
as described in 7c10. 

726. ’ Thermal Oil Eeater operating parameters including: 
- Refractory temperature 
- Incoming oil temperature 
- Outgoing oil temperature 
- Fuel feed setting 
- Pond heat set point, building heat setpoint and 

thermal o i l  temperatcre set?oint. 
5-&- ,q /~~c, t .~=Q p?cd7 

5LL-% / ? /7 /CM&3 Ev$E 

7a7. Control equipment parameters to be recorded inclvde: 
- ijaghouse presscre drop 

7b. DRYER OPERATING DATA: 

7bl. Moisture content of wet wafers. 59,  / %  f i % *  
Moisture content of dry wafers.,5,5 s/o 

Wood to be processed will be > - 99% green wood, C - 1% 
dried, dead wopd. 

Wood to be processed will be > - 99% hardwood, L - 1% 
softwood. 

7b2. 

7b3. 

K- 3 .3 



I ... , 

7b4. 

7b5, 

7b6. 

7b7. 

7b8. 

7b9. 

7b10. 

7bll. 

7b12. 

7b13. 

Lw!!/Vr9? /-aW Do/- /??Q/v//z=/?ED 
Dryer operating temperature to be recorded: 

- Burner outlet temperature, operating and setpoint. 
- Inlet temperature, and operating. L~SE /?7TEP/ED 
- Outlet temperature, operating and setpoint.cSL'-E./7/7Re~~~ I 

Design airflow rate is 60,000 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. 

The heat content of the dry fuel will be determined by 
analysis. 

The dryer is 13' diameter and 60' long. Actual and 
design revolutions per minute will be recorded. 

Dryer production rate in pounds of dry furnish per hour 
based on press prodcction 31u.s  screened fines and board 
trim using the following formula.: 

lb. Dryer Production = Tons press production/hr. / 2000 
E X  1 - (0.16 i 0 . 0 8 )  

Where: Board Trim = 16% of finished product weight 
screened fines = 8% of finished product weight 

Design rate is 27,700 l h . _ d r y m h / h r .  (&?J&bdh' f l ? B S )  
Test rate is 23,900 ld-dr,y--fornish/h-P., 
2 C 7 i i R L  /-E+/- P&/% 4, j2 / , 0 7 5  /b //?V 
The level of the dry f in~s-.(-i.n~~ee~-)~ill be recorded 
before and after testing ang bin dimensions will be supplied. 
D/N5 WEpE AT Vz (a/ FkE7) d L F 3 Q € f & 7 i i  ZFZ/MG 
Plant production rate in tons of finished product per hour 
based on press production. See 7 ~ 1 0 .  

Additional dryer operating parameters to be recorded include 
g, e/ ro//Y5 F/N/5HE@ PmLW&- /HK 

- Wet bin feed rate 

EFB operating parameters to be recorded include: 
' - Bed voltage 

- Bed amperage - Ionizer voltage 
- Ionizer amperage 
- EFB pressure drop 

K- 4 
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I 

lc. 

7cl. 

7c2. 

7c3. 

lc4. 

7c5. 

7c6. 

7cl. 

ita. 

7c9. 

1 
PRESS OPERATING D A T A :  

Board thickness. 

Number of sheets produced per hour to be determined 
by press chart. / S O , g  4',4'/8' 5Hgf75 p e  /fm6? 

6/32 11 
I 
I 
I 
I 

\\ 
Pounds of resin used per hour to be recorded. 

Pounds of %ax used per hour to be recorded. 

Type of resin used to be recorded. 

Press temperature to be recorded. 

0 ,vo/ /HE LL3 W / H R  

L@ P2= 

.hffl/ &A/D L/QU/Q FffF.+%L-/C 

4w' P- 
Press vent hooding to be verified. L 

There are t w o  exhaust fans. 

D e s i q n  airflow is 1 5 , 0 0 0  acfm each. Actual acfm will 
be determined during sampling. 

1 ~ 1 0 .  Tons of finished product produced during test will be 
determined by board weights and press charts. 
/0,7 4 TL:!JS F M f f  /DO@ - /.?-=A ,?'AD 1 2 9 -  2 3-3dJ 

a. Copies of field data forms are included in attachment. 

9. The names and titles of personnel are not available 
at this time. Testing will be Serformed by Interpoll 
Laboratories, Inc. 

10. Procedures for maintaining sample inteqrity and chain 
of custody are provided in the attachments. Interpoll 

11. 

12. 

=q 
'I - 

I 
1 
I 
I 
I 

Laboratories QALQC manual will be followed. Due to the 
size of this document, it has not been included here 
but can be provided on request. 

Calibration sheets will be provided prior to testing. 

Filter lists w i l l  be provided prior to testing 

K- S 
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Pi7ESS/DRYER DOWNTIME REPORT 
NEWBERRY PLANT 

DOWNTIME 
FROM TO TOTAL 

1 
I 
I 
I 

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

/& I 

I '  

K- 16 



t 

i7 
- 



~ i -I 
I 
I 
I 
I 
I 
I 
I 
II 

~ 

I 
I 
I 
1 

" I 
I 
I 

F A 
7J 



[ 
I- 



K- 20 

- I" 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
' I  
J G  I 



, 



K-22 



I 
I' . 

I 
I 
1 
I 
I 
I 
I' 
I 
I 
I 
1 
I 
I 
I 
I 
I 

?XESS/DRYEQ DOWNTIME REPORT 
NEWBERRY PLANT 
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F'RESSIDRYD DOWNTIME REPORT 
NEWBERRY PLANT 

- 

CREW; S H I F T ;  ,f/;b,&fr 
SUPERVISOR; I-. - S J / / h - F  

DOWNTIME 
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PRESS/DRYER DOWNTIME REPORT 
NEWBERRY PLANT 

OPERATOR; -5-m~ K DATE ;d - 7 -92 
SUPERVISOR ; Jmo < CREW; Ft S H I F T ; - ~ W  

DOWNTIME 
FROM TO TOTAL REASON 
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APPENDIX L 

PROCEDURES 



Particulate Loadings and Emission Rates 

The particulate emission 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 colunn. The 
sampling module is connected by means of an umbilical cord to the 
control module which houses the dry test gasineter, the calibrated 
orifice, a leakless pump, two inclined manometers, and all controls 
required for.uperating the. sampling train. 

Particulate samples were collected as follows: 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 sampling 
for equal periods of time at the centroid of a number of equal area 
regions in the duct. The sampling rate is adjusted at each site such 
that an isokinetic sampling condition prevails. Nomographs are used to 
aid in the rapid determination of the sampling rate. 

L - 1  
3a Pl(1-5) 
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P a r t i c u l a t e  Load inas  and Emission R a t e s  

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 p e r  E P A  Methods 
1-5,  CFR t i t l e  4 0 ,  P a r t  60,  Appendix A (revised July 1 ,  1987) .  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  the g a s e s  i n  the f l u e  i s  
o b t a i n e d  by means o f  a t e m p e r a t u r e  and 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  
o f  t h e s e  v a l u e s ,  s ampl ing  n o z z l e s  o f  a p p r o p r i a t e  d i a m e t e r  a r e  selected 
t o  a l l o i r  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  for 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 .  

T h e  sampl ing  t r a i n  c o n s i s t s  o f  a h e a t e d  g l a s s  o r  s t a i n l e s s  
s t ee l - l i ned  sampl ing  probe equipped  w i t h  a Type 5 p i t o t  and a 
the rmocoup le .  The p robe  i s  a t t a c h e d  t o  a s ampl ing  module w h i c h  h o u s e s  
t h e  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  o v e n .  
I n  a d d i t i o n ,  the  sampl ing  module a l s o  houses  t h e  impinge r  c a s e  and a 
D r i e r i t e  d r y i n g  column. The  s a m p l i n g  module is  connected by means o f  an 
u m b i l i c a l  c o r d  t o  the c o n t r o l  module w h i c h  houses t h e  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 ,  a n d  

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  t h e  s a m p l i n g  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 :  T h e  sample g a s  
was drawn i n  t h rough  the sampl ing  probe  i s o k i n e t i c a l l y  and p a s s e d  
t h r o u g h  a 4 - i n c h  d i a m e t e r  Gelman Type A / E  g l a s s  f i b e r  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 c o l l e c t e d  on t h e  f i l t e r .  
The g a s e s  t h e n  passed  t h r o u g h  a n  i c e - c o o l e d  impinge r  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  a b s o r b  a l l  m o i s t u r e  
f rom t h e  s a m p l e  gas  s t r e a m  a f t e r  which t h e  sample  g a s  p a s s e s  th rough  t h e  
pump and t h e  d r y  t e s t  gasme te r  which i n t e g r a t e s  t h e  sample  $as f low 
t h r o u g h o u t  the 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 h e  gasme te r  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 a c q u i r e d  by s a m p l i n g  
f o r  equa l  p e r i o d s  o f  time 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  e a c h  s i t e  such 
t h a t  an i s o k i n e t i c  s a m p l i n g  c -ond i t ion  p r e v a i l s .  Nomographs a r e  used  t o  

a i d  i n  t h e  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 .  

L-2 
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When sampllng i s  complete t h e  f i l t e r  i s  removed wlth tweezers and 

placed I n  a clean container.  The nozzle,  p l t o t  tube and I n l e t  s i d e  Of the 

f l l t e r  ho lde r  are q u a n t i t a t i v e l y  washed with acetone and the washlngs a r e  

s to red  I n  a second container.  A brush i s  o f t e n  used I n  the  Cleaning s t e p  

t o  h e l p  d ls lodge deposi ts.  The samples are returned t o  the l a b o r a t o r y  

where they are  logged I n  and analyzed. The volume o f  the acetone r inse 

('probe wash') i s  noted and t h e  r i n s e  Is t r a n s f e r r e d  t o  a t a r e d  120 c c  

p o r c e l a i n  evaporating dish.  The acetone Is then evaporated o f f  a t  97 - 
105 OF. A t  t h i s  elevated temperature condensation o f  atmospheric M i S t U r e  

Is prevented. The acetone-free sample Is then d r i e d  a t  105 'C f o r  30 

mlnutes. cooled I n  a des i cca to r  over D r l e r l t e ,  and welghed t o t h e  neares t  

0.01 rng. The f l l t e r  s m p l e  i s  t r a n s f e r r e d  t o  a 6 Inch  watch g lass  and 

d r l e d  a t  105 OC f o r  two hours. The f i l t e r  and watch glass are then cooled 

i n  a des l cca to r  and t h e  f i l t e r  weighed t o  the  nearest 0.01 mg. A l l  

weighings are  performed In  a balance roan where the r e l a t i v e  humid i t y  Is 
malntained a t  less than  5M. Microscopic  examination o f  t h e  SmPleS i s  

performed I f  any unusual c h a r a c t e r i s t i c s  are observed. The weight of the 

acetone r i n s e  blank I s  subtracted fran t h e  samples. The D r i e r l t e  column 
1s welghed on-slte and t h e  water absorbed by the  D r i e r l t e  i s  added t o  t h e  

condensate to glve t h e  t o t a l  amount o f  absorbed water. 
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Interpol1 Laboratories 
(612)786-6020 

Version 1.3 
1/90 

t ondens ib l e  Organic Cmnpaunds h a l y s i s  
(S ta t e  of Wisconsin - EPA Method 5 )  

Method 11-867241 

Equi pment : Separatory funnel - 500 cc with Teflon stopcock 

Powder funnel - 75 mn ID with a glass wood plug 

Evaporating d i sh (es )  - 200 cc or 250 cc beaker 

Reagents : Me thy1 ene chlor ide 

S o d i u m  s u l f a t e  - ( A S )  granular anhydrous (pur i f ied  by 
heating for  four hours  i n  a shallow tray)  

SMPLIM6: 
An a l l -g lass  impinger  assembly is used i n  the back half  of 

the  EPA Method 5 sampling t r a i n  when an organic wet catch i s  t o  be 
col lected.  The impinger assembly consis ts  o f  a modified impinger. a 
6reenburg Smith impinger followed by another modified impinger. The 
t h i r d  impinger should have a temperature measuring device a t  t he .ou t l e t  
upstream of a f ina l  impinger o r  desiccant column t o  monitor the 
temperature of the ou t l e t  gas stream. Prior t o  the start  o f  the tes t .  
each of the  f i r s t  t w o  impingers should be charged with 100 g of Class I 
water. The Method 5 t r a in  should be operated as provided for i n  EPA 
Method 5 .  Ice s h o u l d  be added t o  t h e  impinger b a t h  t o  keep the 
temperature of the gas a t  t he  o u t l e t  a t  or less  t h a n  68 OF.  After the  
post t e s t  leak check, t h e  impinger t ra in  i s  removed a d  impinger 
contents poured i n t o  a tared a l l -g lass  sample bottle and  closed with a 
Teflon-lined cap.  The sample bo t t l e  i s  t h e n  weighed and the t o t a l  
condensate calculated by subtraction of the bot t le  t a r e  weight and the 
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Version 1.2 
11/87 

weight of  i n i t i a l  water added t o  the  impingers (200 9).  A label  Is 
a f f i x e d  and the sample i s  returned t o  t h e  laboratory f o r  ana lys l s .  The 
sample should  be s tored a t  4 O C  i f  the  analysis i s  not conducted w i t h i n  
48 hours. 

I 
a 
I 
E ANALYSIS: 

1. 

2. 

3.  

4. 

5. 

6. 

Sample bo t t l e s  a re  removed from storage and t h e  contents 
quant i ta t ive ly  t ransfer red  t o  a clean 500 cc separatory funnel 
equipped with a Teflon stopcock. 

Rinse the sample conta iner  w i t h  d i s t i l l e d  water and add t o  
separatory funnel. 

Then r inse  the  sample container  w i t h  acetone and pour through 
sodium s u l f a t e  i n t o  a t a r e  beaker marked A. 

The sample i s  then extracted consecutively w i t h  t h ree  50 cc 
al iquots  of methylene ch lor ide .  The extract ion f s  performed 
according t o  normal laboratory pract ice  observing the 
customary s a f e t y  precaution of releasing excess pressure a f t e r  
each shaking. 

After each o f  the three ex t rac t ions  are  completed, the organfc 
solvent should be dr ied by passing i t  t h r o u g h  a funnel 
containing anhydrous sodium s u l f a t e  and  co l lec t ing  i t  and  two 
50 cc r inses  in 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 OF or l e s s .  Do n o t  
evaporate so quickly a s  t o  allow evaporative cooling to  lower 
the temperature o f  the  container  below the dew point otherwise 
water will  be condensed i n  the container. 

L- 5 
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7. Desiccate f o r  two hours i n  a sealed desiccator and f i n a l  
weigh. Report a l l  results i n  grams. A l l  weighings should be 
made t o  nearest 0.1 ag (four  places). 

6 
1. 
R 
8, 
c 

8. The remaining l i q u i d  i n  the separatory funnel is then 
transferred t o  a tared beaker marked B and  is evaporated t o  
dryness a t  220 O F  The analyst may take an al iquot  of 
the sample, t ransferr ing i t  t o  a tared beaker and evaporate t o  

of the  sample and a l iquot  will have to  be taken t o  correct fo r  
the t o t a l  sample weight. 

10 OF. 

dryness a t  220 O F  $ 10 OF. I f  an aliquot i s  used. the wefght 

I! 9. After the drying s t ep ,  the sample is cooled i n  a desiccator 
a n d  weighted t o  a cons t an t  weight t o  the nearest 0.1 rig. 

Calculation ( i f  a l iquot  i s  taken): 

grams = &rams recovered from a l iquot )  x ( t o t a l  volume (ml) o r  grams of samplell 
(a l iquot  volume ( a l )  or  grams used) 

I f  volume is used, i t  nust be used for both the aliquot and 
sample. The same goes f o r  u s i n g  weight. 

10. A field b l a n k  s h o u l d  be analyzed i n  an identical  manner. I f  a 
f ie ld  b l a n k  i s  n o t  submitted, take a n  aliquot of Class I water 
equal in volume t o  the samples and analyze tn a s imilar  
manner. 

i 

I. 
I' 

11. The resu l t s  for  container A are  to be marked i n  the organic 
section of Interpoll  Form ILSC-036. 

12. The resul ts  for  container B are  t o  be marked i n  the inorganic 
section of Interpoll  Form ILSC-036. 
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? ,-.- - 4500 BALL ROAD N.E. 
CiRCLE ?INES. MN 550141818 ' --ccc..- i 0 - 2  07 

(612) 786-3023 7 - 2 L - q l  
M E i H O O  201A - OETERMINATION OF PM,, EMISSIONS 

(Constant Sampling Rate Procedure) 

( 5 5  FR 14246)  

1. Apolicabilitv and Principle 
1.1 Applicability. This method applies to the in-stack measurement o f  

particulate matter (PM) emissions equal to or less than an aerodynamic 

diameter of nominally 10 pm (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 or Method 201. Therefore, for establishing source 

contributions to ambient levels of PM,,, such as for emission inventory 

purposes, €PA suggests that source PH,, 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 limits. The particulate mass is determined gravimetrically after 

removal of uncombined water. 

2. Aooaratus 

E: Methods cited in this method are part of 40 CFR Part 60, 

Appendix A. 

2 .1  Sampling Train. A schematic of the Method Z O I A  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 



are  recommended. A large number of nozzles with small nozzle increments 

increase the l ikel ihood t h a t  a s ing le  nozzle can be used f o r  the e n t i r e  

t raverse .  

then the nozzles must meet the c r i t e r i a  i n  Sect ion 5.2. 

I f  t he  nozzles do n o t  meet t he  design spec i f i ca t ions  in Figure 2 ,  

2.1.2 PM,, Sizer .  S t a in l e s s  s t e e l  (316 o r  equiva len t ) ,  capable of 

determining the PM,, f r ac t ion .  The s i z i n g  device sha l l  be e i t h e r  a cyclone 

t h a t  meets t he  spec i f ica t ions  i n  Section 5.2 o r  a cascade impactor t h a t  h a s  

been ca l ib ra t ed  using the procedure in Sec t ion  5.4. 

2.1.3 F i l t e r  Holder. 63-m, s t a i n l e s s  s t e e l .  An Andersen f i l t e r ,  p a r t  

number SE274, has been found t o  be acceptable  f o r  t he  in-s tack  f i l t e r .  

m: Mention of t rade names o r  s p e c i f i c  products does n o t  cons t i t u t e  

endorsement by the  Environmental Protect ion Agency. 

2.1.4 P i t o t  Tube. Same as in  Method 5, Section 2.1.3. The p i t o t  l i nes  

s h a l l  be made of heat r e s i s t a n t  t u b i n g  and at tached t o  the probe with 

s t a i n l e s s  s t e e l  f i t t i n g s .  

2.1.5 Probe Liner. Optional, same as  i n  Method 5, Section 2 . 1 . 2 .  

2.1.6 Differen t ia l  Pressure Gauge, Condenser, Metering System, 

Barometer, and Gas Density Determination Equipment. Same as in  Method 5, 

Sections 2.1.4, and 2.1.7 t h r o u g h  2.1.10, respec t ive ly .  

2.2 Sampl e Recovery. 

2.2.1 Nozzle, Sizing Device, Probe, and F i l t e r  Holder Brushes. Nylon 

b r i s t l e  brushes with s t a i n l e s s  s t e e l  wire s h a f t s  and handles, properly sized 

and shaped for  cleaning t h e  nozzle, s i z i n g  device,  probe o r  probe l i n e r ,  and 

f i l t e r  holders. 

2.2.2 Wash Bot t les ,  Glass Sample Storage Containers, Pe t r i  Dishes, 

Graduated Cylinder and Balance, P l a s t i c  Storage Containers,  Funnel and Rubber 

2 
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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. Reaqents 

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 

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, I 
c 
q 
1 
I 
1 
I 

except use the directions on nozzle size selection and sampling time in this 

method. 

sampling p o r t  diameter o f  6 inches. 

traverse points at any location shall be 12.  

l c s :  *.i<:,< ? (  
. "ti Use of any nozzle greater that 0.16  in. in diameter require a 

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 is 

3 percent or less of the cross-sectional area o f  the duct If the 

cross-sectional area of 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 

configuration with the CSR sampling assembly such that flow disturbances are 

i< D, A t7.51mL 

i\ 

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 pm in the sizing 

device, the flow rate through the sizing device must be maintained at a 

constant, discrete value during the run. If the sizing device is a cyclone 

that meets the design specifications in Figure 3 ,  use the equations in 

Figure 4 to calculate three orifice h*ds (AH): one at the average stack 

temperature, and the other two at temperatures i28.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. 

ircs.slcc A l p  

Use the AH calculated at the average stack temperature as 
c n L c ~  

A 
If the 

4.1.2.2.3 To select a nozzle, use the equations in Figure 5 to 

calculate Apmin 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 . I  readings to Method . .  201A-pitot . .  

readings by multiplying the Method 2 pitot readings :by the square .of a ratio 

of the Method 201A pitot coefficient to the Method 2 pitot coefficient, 

:Select the nozzle for which Apmin and Ap- bracket all of the corrected < 
' Method 2 pitot readings. If more than one nozzle meets this requirement, i. 

4 
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s e l e c t  the nozzle giving the g r e a t e s t  symmetry. 

p i t o t  reading fo r  one o r  more points  i s  near a l imi t  f o r  a chosen nozzle,  i t  

may be outs ide the l i m i t s  a t  the  time of t he  run. 

Note t h a t  i f  t he  expected 

4.1.2.2.5 Vary the  dwell time, o r  sampling time, a t  each t r ave r se  point 

proportionately with the  poin t  ve loc i ty .  

ca lcu la te  the 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 nearest  15 seconds. 

Use the  equations i n  Figure 6 t o  

4.1.3 Preparation of Col lect ion Train.  Same as  in  Method 5 ,  

Section 4.1 .3 ,  except omit d i r ec t ions  about a glass  cyclone. 

4.1.4 Leak-Check Procedure. The s iz ing  device i s  removed before the 

pos t - tes t  leak-check t o  prevent any disturbance of  the  co l lec ted  sample pr ior  

t o  analysis .  

4.1.4.1 Pretest Leak-Check. A pretest leak-check o f  t he  e n t i r e  

sampling t r a i n ,  including t h e  s i z ing  device,  i s  required. Use the  leak-check 

procedure in Method 5, Sect ion 4 .1 .4 .1  t o  conduct a p re t e s t  leak-check. 

4.1.4.2 Leak-Checks During Sample Run .  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 .  

prevent the  vacuum created by the  cooling o f  the  probe from d i s tu rb ing  the  

col lected sample and use t h e  procedure i n  Method 5, Section 4.1.'4.3 t o  conduct 

a pos t - t e s t  leak-check. 

Remove the  cyclone before the  leak-check t o  

4.1.5 Method 201A Train Operation. Same as i n  Method 5 ,  Sect ion 4.1 .5 ,  

except use the  procedures i n  th i s  sec t ion  f o r  i sokine t ic  sampling and f l o w  

r a t e  adjustment. Maintain the  flow 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  t he  r u n  provided the  s tack  temperature i s  within 28'C (50'F) of the 

temperature used t o  ca l cu la t e  AH. I f  s tack  temperatures vary by more than 

28'C ( S O ' F ) ,  use the appropriate  AH value calculated in Section 4 . 1 . 2 . 2 . 1 .  

Calculate the dwell time a t  each t r a v e r s e  point as  in Figure 6. 

4 . 2  Sample Recovery. I f  a cascade impactor i s  used, use t h e  

manufacturer's recommended procedures for  sample recovery. 

used, use the same sample recovery as t h a t  i n  Method 5 ,  Section 4 . 2 ,  except an  

increased number o f  sample recovery conta iners  i s  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 1 i n  Method 5 ,  Section 4 . 2 .  

4 .2 .3  Container Number 2 (Cyclone o r  Large PM Catch). This s t e p  is 

optional.  

than the e r r o r  f o r  the PM,, ca tch.  

a t o t a l  PM catch i s  n o t  as accurate  a s  Method 5 ar Method 201. Disassemble 

t h e  cyclone and remove t h e  nozzle t o  recover the  large PM catch.  

Quan t i t a t ive ly  recover the PM from t h e  i n t e r i o r  surfaces of the nozzle and 

The an isokine t ic  e r r o r  for t h e  cyclone PM i s  t heo re t i ca l ly  l a rge r  

Therefore,  adding a l l  t he  f r ac t ions  t o  get  

cyclone, excluding the " turn  around" cup and the  i n t e r i o r  surfaces  of t he  e x i t  

tube. 

Method 5 ,  Section 4 .2 .  

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,,). Quant i ta t ively recover t h e  PM from 

a l l  of t h e  surfaces  from t h e  cyclone exi t  t o  the  f r o n t  half  o f . t h e  in-s tack  

f i l t e r  holder,  including the "turn around" cup  inside the cyclone and the 

i n t e r i o r  surfaces  of the e x i t  tube.  The recovery shal l  be the same a s  t h a t  

for Container Number 2 in  Method 5 ,  Section 4 .2 .  

4 . 2 . 6  Container Number 4 ( S i l i c a  Gel). The recovery sha l l  be t h e  same 

as t h a t  f o r  Container Number 3 i n  Method 5 ,  Section 4 .2 .  

6 
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4.2.7 Imoinser Water. Same as in Method 5, Section 4 .2 ,  under 

"Impinger Water." 

4.3 Analysis. Same as in Method 5, Section 4.3, except handle 

Method 201A 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 in Method 5 ,  Section 4.3,  to record the volume of water 
collected. 

Use Figure 7 to record the weights of PM collected. 

4.4 Quality Control Procedures. Same as i n  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'5ty of the results. 

5. Calibration 

Maintain an accurate laboratory log of all calibrations. 

5 . 1  Probe Nozzle, Pitot Tube, Metering System, Probe Heater 

tal ibration, Temperature Gauges, Leak-check of 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 N,omencl ature. 

B, - Moisture fraction o f  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 IO'' micropoise/'K2 

(3.24 x 10'' 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 'R/in. Hg). 

M, - Wet molecular weight of the stack g a s ,  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, m Hg (in. Hg). 

P, - Absolute stack pressure, nun Hg (in. Hg). 

Q, - Total cyclone flow rate at wet cyclone conditions, m3/min 

fi 

Y P < .  

(ftS/min). - Total cyclone flow.rate at "2 andard conditions, dscrn/min QNstd)  
r f E S  ! 

(dscflmin). DSCFM 

T. - Average absolute temperature o f  dry meter, 'K (*R). 
T, - Average absolute stack gas temperature, 'K ( O R ) .  

17 
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Vr.trtd) - Volume of gas measured by the dry gas meter, corrected to 
standard conditions, dscm (dscf). 

Vutsrd) = Volume of water vapor in gas sample (standard conditions), 

scm (scf). 

8 - Total sampling time, min. 
p, = Viscosity of stack gas, micropoise. 

6.2 Analysis of Cascade Impactor Data. Use the manufacturer’s 

recommended procedures to analyze data from cascade impactors. 

6.3 Analysis of Cyclone Data. Use the following procedures to analyze 

data from a single stage cyclone. 

6.3.1 PM,, Weight. Determine the PM catch i n  the PM,, range from the 

sum of the weights obtained from Container Numbers 1 and 3 less the acetone 

blank. 

6.3.2 Total PM Weight (optional). Determine the PM catch for greater 

than PM,, from the weight obtained from Container _. Number 2 less the acetone 

blank, and add it to the PM,, weight. 

6.3.3 PM,, Fraction. Determine the PM,, fraction o f  the total 

particulate weight by dividing the PM,, particulate weight by the total 

particulate weight. 

6.3.4 Aerodynamic Cut Size. Calculate the stack gas viscosity as 

foll ows: 

18 
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6.3.4.1 The PM,, f l ow r a t e ,  a t  a c t u a l  cyclone c d n d i t i o n s .  i s  c a l c u l a t e d  

as  fo l lows:  

6.3.4.2 CaAculate t he  molecular  weight  on a wet b a s i s  o f  the  s t a c k  gas - 
as fo l lows:  

M, = M, (lam) + 18.0 (B,) , 

6.3.4.3 C a l c u l a t e  the  actual D,, of  the cyc lone  f o r  t he  g iven  

cond i t ions  as fo l lows :  

where E, = 0.027754 f o r  m e t r i c  u n i t s  (0.15625 f o r  Engl i sh  u n i t s ) .  

6.3.5 Acceptable  Results. '.The r e s u l t s  a r e  a c c e p t a b l e  i f  two cond i t ions  

are  met. 

sampling p o i n t s  are o u t s i d e  Apmin and Ap,,. o r  t h a t  80 p e r c e n t  < I 5 120  

percent and no more t h a n  one sampling p o i n t  i s  o u t s i d e  Apmfn and Ap,,. 

I s  less t h a n  9.0 pm,  re ject  the results and r e p e a t  the  t e s t .  

The f i r n  i s  t h a t  9.0 jun 5 D,, 5 11.0 pn. The second i s  t h a t  no 

I f  D,, 

19 

L-17 



7. 81 bl i oqraDhy 

1. Same as Bibliography in Method 5. 

2. McCain, J.D., J.W. Ragland, and A.D. Williamson. Recommended 

Methodology for the Determination o f  Particle Size Distributions in Ducted 

Sources, Final Report. Prepared for the California Air Resources Board by 

Southern Research Institute. May 1986. 

3. Farthing, W.E., S.S. Dawes, A.D. Williamson, J.D. McCain, R.S. 

Martin, and J.W. Ragland. 

Emissions. Southern Research Institute for the Environmental Protection 

Agency. April 1989. NTIS PB 89 190375, EPA/600/3-88-056. 

Development o f  Sampling Methods for Source PM,, 

4.  Aoolication Guide for Source PM,, Measurement with Constant SamDlinq 

- Rate, EPA/600/3-88-057. 

20 

L-18 

I 
I 
I 
I 



I 
I 
I 
I 
1 
1 
1 
M 
I 
1 
I 
1 
I 
1 
1 
I 
i 
1 
I 

w e (  

L-19 

.- 
u, 



Nozzle 
Diameter 
(inches) 

0.136 
0.150 
0.164 
0 . 1 8 0  
0.197 
0 - 2 1 5  
0.233 
0.264 
0.300 
0 .342 
0.390 

Cone . 
Angle,  8 
( d q r e e s )  

4 
4'  
5 
6 
6 
6 
6 
5 
4 -  
4 
3 

C u t s i d e  
t a p e r ,  0 
(deg re e s) 

15 
1 5  
1 5  
15 

1 5  
1 5  
1 5  
1 5  
1 5  
15 

., 15 

S t r a i g h t  i n l e t  
l e n g t h ,  e 

. ( i n c h e s )  

(0.05 
c0.05 
co.05 
c o . 0 5  
< 0 . 0 5  
co .05  
c o . 0 5  
c0.05 
co.05 
(0.05 
(0.05 

% t a l  Length 
L 

( i n c h e s )  ~ 

2.65320 .O 5 
2 . 5 5 3 t 0 . 0 5  
1.47020.05 
1.57220.05 
1.49120.05 
1 . 4 5  2 0 . 0 5  
1.45 $0.05 
1 . 4 5  20.05 
1.48 20.05 
1.45 20.05 
1 .45  20.05 

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

Figure 2. Nozzle design specifications. 
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H 

Cyclone Interior Dimensions 

FD 

h' Z S ~ = u ~ h u ~ D e ' D o  E 
224  4.71 1.67 226 4.46 1.02 1.24 0.25 

0.88 1.86 0.62 0.89 1.76 0.40 0.49 0.10 

. 

I B  
I 

-picup 

Figure 3. Cyclone design specifications. 
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Gas analysis :  

Barometric pressure,  P in .  H g  - 
Stack s t a t i c  pressure, t:' i n .  H 0 = 
Average stack temperature, t,, ?F - -~ 

Meter temperature, ti, 'F - 
Orif ice  AHa, in .  H,O - 

YXO, - 
m- - 

Fraction moisture content ,  B, = 
?a2 + xc6 = 

Molecular weight of  s tack  g a s ,  dry basis :  
M, = 0.44 (KO2) + . 3 2 ( M 2 )  + 0 .ZB(XN,+%CO) =- 1 b/l b mol e 

Molecular weight of  s t ack  gas ,  wet basis :  

Mu= M,(1-8,,)+ 18(B,) = - l b / lb  mole 

Absolute s t a c k  pressure: 
D 

?,= Pbr+ '0 = -in. H g  
13.6 

Viscosity of s t ack  ass: 

1 
I 
I 
I 
I. 
I 
I 
1 
I 
I 

1, = 152.418 + 0.2552 t, + 3.2355 x IO5 t: + 0.53147 ( W 2 )  - 74.143 B,,=- micropoi s e i  

Cyclone flow r a t e :  

Figure 4. Example worksheet 1 (Page 1 of 2), cyclone flow r a t e  and AH. 
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I 

t,, 'F 
I. AH, i n .  H,O 

Or i f i ce  pressure head (AH) needed f o r  I 

- 

I 
1 
I 
II 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 
1 

/ 
2 (tm+ 460) H, (1.083) AH2 

i n .  H,O 

Calculate  AH for three temperatures:  

. ,  

Figure 4. Example worksheet 1 (Page 2 of 2) ,  cyclone flow r a t e  and AH.  
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Stack  v i s c o s i t y ,  p, ,  micropo 
Abso lu te  s t a c k  pressure,  P,, i n .  

Average s t a c k  temperature,  t,, 
Meter  temperature,  t , 

Method 201A p i t o t  c o e f f i S i e n f ,  
Cyclone f l o w  r a t e ,  f t / m i n ,  

Method 2 p i t o t  c o e f f i c i e n t ,  
Mo lecu la r  we igh t  o f  s t a c k  gas, wet b a s i s ,  

Nozz le  d iameter ,  On, 

Nozzle v e l  o c i  t y  

f t / s e c  - 3.056 Q, - - 
-2 'n - - 
"n 

Maximum and minimum v e l o c i t i e s :  

C a l c u l a t e  Qin. 

r 

- - 0.2603 pS kin = 0.2457 * 0.3072 - 
1.5 

- I V n  

I f  kin i s  l e s s  than  0 .5 ,  
kin, use Equat ion  1 t o  c a l c u l a t e  vmin. 

i f  an imag inary  number occurs when c a l c u l a t i n g  
Otherwise, use Equat ion 2. 

Eq. 1 ",in - v, (0.5) = f t / s e c  

Eq. 2 vmin = V, kin = . f t / s e c  

Cal c.1 a t e  Phx. 

F i g u r e  5. Example worksheet 2 (page 1 o f  2 ) ,  nozz le  s e l e c t i o n .  
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I 
1 
b 
I 
I 
1 
I- 
I 
1 
I 
1 

1 
1 
a 
I 
I 
1 
I 

a 

i s  g r e a t e r  than 1 .5 ,  u s e  Equat' ion 3 t o  c a l c u l a t e  vmx. Otherwise ,  
use If % q u a t i o n  4 .  

Eq. 3 V, = V, (1.5) = f t / s e c  

Eq. 4 V, = V, = f t / s e c  

Maximum and minimum v e l o c i t y  head v a l u e s :  

- - i n .  H,O p, Mu (V,in)Z 
Apmi, = 1.3686 x lo4 

2 -  (t,+ 460) C, 

- - - in .  H,O p, Mu (v,)z 
Apmx = 1.3686 x lo4  

(t,+ 460) C: 

4-//-4/ PL 
F i g u r e  5 .  Example worksheet  2 (page 2 o f  2 ) ,  n o z z l e  s e l e c t i o n .  
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Total run time, minutes = 

Number of t raverse  poin ts  = 

1 
I 

Total  r u n  time 
Number of points 

where: 

t, - dwell time a t  f i r s t  t r a v e r s e  poin t ,  minutes. 

.Ap’, = the  veloci ty  head a t  the  f i r s t  t r ave r se  point (from a previous 

t r ave r se ) ,  in .  H,O. 

A P ’ W  = the  square o f  the  average square r o o t  of the Ap‘s  (from a 

previous ve loc i 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 veloci ty  Ap and 

c a l c u l a t e  the dwell time by using the following equation: 

t, = - t1 &, where n = 2 , 3 . , . .  . . t o t a l  number of sampling points  
Jbp, 

where: 

t, - dwell time a t  t r ave r se  p o i n t  n, minutes. 

Ap, = measured ve loc i ty  head a t  po in t  n, i n .  H,O. 

Apl = measured ve loc i ty  head a t  po in t  I, in. H,O. 

. 

Figure 6 .  Example worksheet 3 (page 1 of 2 ) ,  dwell time. 
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1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
1 
I 
1 
I 
I 

P o r t  No P o r t  No P o r t  No . P o r t  No 

Figure 6. Example worksheet 3 (page 2 o f  2) ,  dwell t ime .  
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Plant 
Date 
Run no. 
Filter no. 
Amount of liquid lost during transport 
Acetone blank volume, ml 

Acetone blank conc., mg/mg (Equation 54, Method 5) 
Acetone wash blank, mg (Equation 5-5, Method 5) 

Acetone wash volume, rnl (4) (5) 

Container 
number 

Weight of PM lo (rng) 

Weight gain Fnal weight Tare weight 

I 1 

Total ...,... . . ... . . .. . . . .. . .... . . . . 

Less acetone blank ..... 

Weight of PMlO .._._..... 

Figure 7. Method 201A analysis shee t .  
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' 8  
I 
I 
I 
I 
I 
I 
I 
B 
1 
I 
I 
3 
I 
I 
I 
I 

Parameter 
1. Collection efficiency 

2. Cyclone cut size (DSo)  

TABLE 1. PERFORMANCE SPECIFICATIONS FOR SOURCE PM,, CYCLONES 
AND NOZZLE COMBINATIONS 

Units Specification 
Percent Such that collection efficiency 

falls within envelope specified 
by Section.5.2.6 and Figure 8. 

10 f 1 p~ aerodynamic diameter Pm 

TABLE 2.  PARTICLE SIZES AND NOMINAL GAS VELOCITIES FOR EFFICIENCY 

Particle size (p)*  

5 f 0.5 

7 f 0.5 

10 f 0.5 

. 14 t 1.0 

20 f 1.0 
(a) 

Tarq 
7 f 1.0 

Mass median aer 
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gas velocities 
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t 
0 z 
Y u 
lL 
U 
W 
I- 
2 
W u 
E: 
W 
P 

17 < v < 27 m/a 

I 1 1 1  I 
5 

1 2 . 4  6 8 10 20 u3 

AERODYNAMIC DIAMETER bm) ..a*-.. 

Figure 8. Efficiency envelope for t h e  PM,, cyclone. 
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Figure 9. Eff ic iency envelope f o r  f i r s t  ca l ib ra t ion  s tage.  
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D E T E R M I N A T I O N  O F  CARBON M O N O X I D E  EMISSIONS 
FROM STATIONARY SOURCES 

Carbon monoxide concen t r a t ions  were determined i n  accordance 
w i t h  C F R  T i t l e  40, Pa r t  60 ,  Appendix A ( r e v i s e d  J u l y  1, 15901, E P A  

Method 10 u s i n g  t h e  i n t e g r a t e d  sampling technique.  A n  i n t e g r a t e d  gas 
sample i s  ex t r ac t ed  from a t h r e e - p o i n t  sampling . t raverse  and analyzed 
f o r  carbon monoxide content  u s i n g  a ACS Model 3300 nondispersive 
i n f r a r e d  ana lyzer  (NDIR). T h i s  ana lyze r  has a measuring range o f  0-500 
and 0-1000 ppm. The measuring method i s  s i n g l e  beam. L i n e a r i t y  i s  
b e t t e r  than 2 2% f u l l  s c a l e  and t h e  noise  i s  l e s s  than 0.5 f s .  The 
m i n i m u m  d e t e c t a b l e  concent ra t ion  i s  5 ppm. Zero d r i f t  i s  r a t e d  a t  2 1% 
f s  per 2 4  hours and t h e  span d r i f t  i s  l e s s  t h a n  1% i n  a 24-hour per iod.  
Response time i s  l e s s  t h a n  15 seconds t o  90% of  f i n a l  reading. 
P rec i s ion  i s  ra ted  a t  b e t t e r . t h a n  5 0.5% f s  on low range and 5 1% f s  on 
high range. The flow r a t e  t h r o u g h  t h e  ana lyze r  i s  1 . 0  2 0.5 LPM.. 

In tegra ted  f l u e  gas  samples a r e  c o l l e c t e d  over a 21-minute 
period u s i n g  a t h r e e  o r  more po in t  t r a v e r s e .  The f l u e  gas samples a re  
c o l l e c t e d  a t  a flow r a t e  o f  400-1000 cc per minute .  The f l u e  gas i s  
d r i ed  using a des i ccan t  column f i l l e d  w i t h  s i l i c a  ge lo r  D r i e r i t e .  
In t eg ra t ed  g a s  samples a r e  c o l l e c t e d  i n  4 4 - l i t e r  Tedlar  bags. The bags 
a r e  leak-checked immediately before  i n i t i a t i o n  of  sampling. The 
i n t e g r a t e d  bags a r e  housed in  aluminum housings t o  e l i m i n a t e  any con tac t  
with s h a r p  o b j e c t s  w h i c h  m i g h t  cause puncture  and leakage .  

1 
8 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

After sampling i s  complete ,  t h e  bags  a r e  t r a n s p o r t e d  t o  t h e  
l a b o r a t o r y  f o r  a n a l y s i s .  The bags a r e  analyzed using a flow system 
whereby any res idua l  moisture  and carbon d ioxide  a r e  q u a n t i t a t i v e l y  
removed p r i o r  t o  in t roduc t ion  i n t o  t h e  N O I R .  Th i s  i s  accomplished u s i n g  
two c a r t r i d g e s  i n  s e r i e s  immersed i n  an i c e  bath.  The f i r s t  c a r t r i d g e  
con ta ins  s i l i c a  gel o r  O r i e r i t e  and the second c a r t r i d g e  Asca r i t e  as 
prescr ibed  i n  E P A  Method 10. The ana lyze r  i s  then zeroed and c a l i b r a t e d  
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using NBS t r a c e a b l e  s t a n d a r d  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 g a s  i s  used t o  zero 
the  ana lyzer .  Severa l  c o n c e n t r a t i o n s  o f  carbon monoxide i n  a i r  
s tandards  a r e  used t o  c a l i b r a t e  t h e  ana lyzer  a n d  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  o f  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  Orsat  ana lyzer  equipped w i t h  a 
100 cc  bu re t  u s i n g  s t a n d a r d  commercially a v a i l a b l e  abso rp t ion  r eagen t s  
i n  accordance w i t h  E P A  Method 3 .  The moisture  con ten t  o f  t h e  f l u e  gas 
i s  determined independent ly  i n  accordance w i t h  E P A  Method 4 ( l a r g e  
impinger ve r s ion )  t o  a l low mathematical  conversion o f  t h e  d r y ,  C02-free 
concen t r a t ions  t o  a c t u a l  f l u e  gas  c o n d i t i o n s .  

The repor ted  carbon monoxi de concen t r a t ions ,  u n l e s s  o the rwise  
noted, have been ma themat i ca l ly  c o r r e c t e d  f o r  both carbon d iox ide  and 
moisture  conten t  i n  accordance wi th  t h e  equat ions given i n  EPA Method 
I U .  
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E P A  
.ETrlOD 0011 

1.0 SCOPE AS3 L'JLICXTION 

1.1 This method is applicable to the detezination of.Des:nction and Removal 
Efficiency (DUE) of fornaldehyde, CAS Registry nunber 50-00-0. and possibly other 
aldehydes and ketones from stationary sources as specified in theLiegulations. 
The methodology has been applied specifically to formaldehyde; however, many 
laboratories have extended the applicazion to other 'aldehydes and kerones. 
Corapounds deriva:ized virh 2.h-d in i t rophenylhydraz ine  can be de:ected as low as 
6.'& x 10-B lbs/cu f: (1.8 ppbv) in'stack gas over a 1 h sa=qling period, s a p l i n g  
a?proxina:ely 115 cu ft. 

2.0 SU?i%XY OF KETiiOD 

2.1 Gaseous and particulate pollutants are vithdraL3 isokinetically f r o m  an 
erissior. source and are collecred in aqueous acidic 2.4-dinicrophenylhydrazine. 
Fonaldehyde present in :ke e-,issions reacts vith the 2 ,&-dinitrophenylhydrazine 
to f o m  che fomaldehyde dinicrophenylhydrazone derivaiive. The dinicrophenyl- 
hydrazone derivazive .is extracted, solvent-exchanged, concentrated, and :hen 
analyzed by high perfoxaxe liquid chro-acography. 

3.0 I h i I E - Z G S C E S  

3.1 'A decorposition ?roduct of 2 , L - d i n i c r o ~ h e n y l h y d r a - i n e .  2,L-dinitroa~Eline. 
can be an analycical in:erferenc if concentratioru,are high. 2,&-'dini:roa..iline 
can coe1u:e vi::? the 2,&-dinitzo7henylhydra:one of fomallehyde c d e r  high 
perfozance liq-id chrona:ogra?hy conlirions vhich ray be used for the analysis. 
r.zj:? c0ncen:ra:ior.s of highly oxygenate2 corpo.~xis, especially acefone, that have 
:he s z e  recention cine or nearly che s m e  reten:ion :ime as :he dinitro?henyl- 
hydrazone of fonaldehyde and that also absorb at 360 rz w i l l  interfere with the 
analysis. 

Formaldehyde, acetone, and 2 ,h-dinitroaniline conf&ina:ion of the aqueous acidic 
2, 4 -dini:rophenylhydrazine (DNPH) reagen: :s frequently encountered. The reagen: 
r-s: be pre?ared within five days of use in the field and m u s t  be stored in an 
uzzcontazinaced en-.-iror=en: both before and after s+lTling in order to minlnize ' 
blank problem. Some level of acetone contadnation i s  uzavoidable, because 
acetone is ubiquirous in laborarory and field operations. Hovever. the acetone 
con:aination must be cinicized. 

. ., . 

4 . 0  APTAUNS Am YATSJAU 

4.1 A schezaric of the sapling train is shovn in Figure 1. This sampling train 
confiyrarion 1s adapred f r o m  EPA Hethod 5 procedures. The sampling train 
Consists of the folloi-ing conponents: Probe Xozzle ,  Pitot Tube, Differential 
Pressure Gauge, Ke:ering System, Barometer, and Gas Density Derermination . 
Equipment. 

h . l . 1  Probe Nozzle: Quartz ,or glass with sharp, ta?ered (30' angle) leading 
edge. The taper shall be on'the ourside to preserve a constant inner dianeter. 
ihe nozzle shall be..bu:sonhook or elbow design. A range of nozzle sizes sui:able 

INTERPOLL LABORATORIES 
4500 BALL ROAD N.E. 

C I R C L  PINES. t.!N 5501ClElO 
(5: 2) !?&ea20 L-35 



f o r  i s o k i n e t i c  s a q l i n g  should  be a v a i l a b l e  i n  increments  of 0 . 1 6  C z  ( 1 / 1 6  i n ) ,  
e . g . ,  0 . 3 2  t o  1 . 2 7  cz (1/8 t o  1/2 i n ) .  or l a r g e r  i f  h i g h e r  vo1-e s q l f n g  t r a i n s  
a r e  used .  Each nozz le  s h a l l  be c a l i b r a t e d  a c c o r d i n g  t o  the procedures out l ined  
i n  S e c t i o n  8.1. 

4.1.2 pr obe t i n  e=: B o r o s i l i c a t e  g l h s s  o r  q u a r t z  a h a l l  be used for the  probe 
l i n e r .  The t e s t e r  should n o t  a l l o v  t h e  temperacure i n  t h e  probe t o  exceed 120 
2 14.C ( 2 4 8  i 25'F). ._ 

L. 

G.l.3 pi tot Tube: The Pitot tube s h a l l  be Type S. as desc r ibed  in. 'Section 2.1 
of EPA Method 2 ,  or m y  e t h e r  a p p r o p r i a t e  ' device. .The p i t o t  tube s h a l l  be 
*a t t ached  t o  t h e  probe t o  allow c o n s t a n t  m o n i t o r i n g  o f . t h e  s t a c k  gas v e l o c i t y .  
The i q a c t  ( h i g h  p r e s s u r e )  opening p l a n e  o f  the p i t o t  &be s h a l l  be even with o r  
above t h e  n o z z l e  e n t r y  p l a n e  ( s e e  EPA Method 2 .  Figure 2-6b) during sazpl ing .  
The Type S p i t o t  tube assembly s h a l l  have a known 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 of EPA Hethod 2.  

G.1.4 D i f f e r e n t i a l  Pressure  Gauee: The d i f f e r e n t i a l  p r e s s u r e  gauge s h a l l  be an 
i n c l i n e d  manometer or equ iva len t  device  a s  d e s c r i b e d  i n  S e c t i o n  2.2 of EPA Kethod 
2. One manometer s h a l l  be used f o r  v e l o c i t y - h e a d  r ead ings  and the o the r  f o r  
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  readings .  

4 . 1 . 5  J n n i n e e r s :  The s m p l i n g  ttain r e q u i r e s  a minimum of f o u r  Lmpingers, 
connected as shown i n  F i y r e  1. vith.'grourrd g l a s s  ( o r  equ iva len t )  v a c w n - r i g h 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  impingers .  use  the  Greenburg-Smith 
des ign ,  mod i f i ed  by r e p l a c i n g  the  t i p  v i t h  a 1.3-cm i n s i d e  d i a n e t e r  (1/2 i n )  
g l a s s  t ube  e x t e n d i n g  to 1 . 3  c m  (1/2 i n )  from t h e  bottom of the  f l a s k .  For the  
second i n p i n g e r .  u s e  a Greenburg-Smith impinger w i t h  t h e  c t a n i a r d  t i p .  Place a 
themomerer  ca?ab le  o f  measuring t e n p e r a t u r e  to vi th in  1 ' C  (2'F) a t  t h e  o u t l e t  
of t h e  f o u r t h  i n ? i n g e r  f o r  monitoring pu rposes .  

4 . 1 . 6  E e t e r i n e  Svstem:  The necessary  conponents are a v a c u u  gauge, l e a k - f r e e  
p c ? .  che rnone re r s  capa5le o f  measuring t empera tu re  v i t h i n  3 .C  (5.4.F). dry-gas 
E e t e r  ca?able  of measuring v o l w e  t o  v i t h i n  1 X .  and r e l a t e d  equipnext as shob-n 
i n  F iga re  1. A: a minim-. t h e  p u p  shou ld  be  capab le  o f  4 cfm f r e e  flow, and 
the  dry  gas  me te r  should have a r e c o r d i n g  c a p a c i q  of 0-999.9  cu f t  v i t h  a 
r e s o l u t i o n  of 0.005 cu f t .  Ocher meter ing  Systems may be  used which are capable 
of n a i n t a i n i n g  s a q l i n g  r a t e s  vi thin I O X  o f  i s o k i n e t i c  c o l l e c t i o n  and of 
deter;nining saeple volumes t o  vi thin 2 2 .  The me te r ing  System may be used i n  
con junc t ion  v i t h  a p i t o t  t ube  t o  enable  c h e c k  of i s o k i n e t i c  sampling rates. 

&.I.? B a r o n e t e r :  The b a r o n e t e r  may be mercury, a n e r o i d .  or o t h e r  barometer 
ca?able of measur ing  atmospheric p r e s s u r e  t o  w i t h i n  2 . 5  nan Hg ( 0 . 1  in  Hg). In  
many c a s e s ,  t h e  ba romet r i c  r ead ing  may be  o b t a i n e d  from a nearby Nat iona l  Veather 
Sexvice S t a t i o n .  i n  vh ich  case the s t a t i o n  v a l u e  (vhich  is t h e  absolu te  
ba romet r i c  p r e s s u r e )  is r eques t ed  and a n  a d j u s m e n t  f o r  e l e v a t i o n  d i f f e r e n c e s  
b e w e e n  t h e  wea the r  s t a t i o n  and sampling p o i n t  is a p p l i e d  a t  a r a r e  of minus 2 . 5  
m Hg ( 0 . 1  i n  He) per 30 m (100 f t )  e l e v a t i o n  i n c r e a s e  ( v i c e  v e r s a  f o r  e l e v a t i o n  
dec rease ) .  

4 .1 .8  G a s  D e n s i t v  De:enina t ion  Eauipment: Temperature senso r  and pressure  
gauge ( a s  d e s c r i b e d  i n  S e c t i o n s  2.3 and 2.G o f  EPA Method 2). and gas ana lyzer ,  
i f  necessa ry  (as d e s c r i b e d  i n  E?A Method 3). The tempera ture  censor i d e a l l y  
should be p e m a n e n t l y  a t t a c h e d  t o  the p i t o t  t u b e  o r  sampling probe i n  a f ixed  
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configurat ion such thac the  t i p  of  the sensor  extends beyond t h e  l ead ing  edge of 
the  probe s h e a t h  m d  does n o t  touch any metal .  Alternative1y:the sensor m y  be 
at tached j u s t  p r i o r  t o  rue i n  the  f i e l d .  Note. however. t h a t  if t h e  temperature 
censor i s  actached i n  t h e  f i e l d ,  rhe sensor  nust be placed i n  an in t e r f e rence -  
f r ee  arrangement v i t h  r e s p e c t  t o  the  Type S p i t o t  tube,openings (nee EPA Hethod 
2 .  Figure 2 - 7 ) .  As a second a l t e r n a t i v e .  if a d i f f e rence  of no more than 1 2  i n  
the average v e l o c i t y  measurezent is t o  be incroduced, the ternperahrre gauge need 
not  be a t tached  t o  t h e  probe or p i t o t  tube.  '- . 
4.2 S a q l e  Recovery 

4 . 2 . 1  Pr obe Linez: Probe nozz le  and brushes ;  reflo* b r i s t l e  brushes with 
s t a i n l e s s  s t e e l  v i r e  handles a r e  r equ i r ed .  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 .  Tef lons,  o r  i n e r t  m a t e r i a l  a t  l e a s t  as long as t h e  probe. 
The bruzhes s h a l l  be properly s i z e d  and shaped t o  brush ou t  t he  probe l i n e r .  the 
probe nozzle ,  and the impingerc. 

4 .2 .2  Vash Bot r les :  Three vash b o t t l e s  are requi red .  T e f l o f l  o r  glass vash 
b o t t l e s  a r e  recommended: po lye thylene 'vash  b o t t l e s  should n o t  be used because 
organic contaminants may b e  e x t r a c t e d  by exposure t o  organic  so lven t s  u+ed for 
sasple recovery. 

. -  
L . 2 . 3  Graduated Cvlinder and/or  Balance: A graduated cy l inde r  or balance is 
required t o  measure condezsed v a t e r  t o  the  n e a r e s t  1 mL or 1 g. Graduated 
cyl inders  s h a l l  have d i v i s i o n s  n o t  >2 mL. Laboratory balances capable of 
veighing t o  2 0 . 5  g a r e  r equ i r ed .  

L . 2 . 4  rxber  Glass S tor ree  Con:ainers: O n e - l i t e r  vide-mouth m b e r  f l i n t  g l a s s  
b o t t l e s  v i t h  Teflon@-lined ca?s  a r e  r equ i r ed  to s t o r e  h p i n g e r  v a t e r  s a q l e s .  
Tne b o t t l e s  must be sea led  w i t h  Tef lon4 t ape .  

A . 2 . 5  pubber Policeman and FL-neL: 
to a i d  i n  t he  t r a n s f e r  of n a t e r i a l s  i n t o  and ouf o f  containers  i n  thd f i e l d .  

5 .0  RZAGL\iS 

A rubber policeman and funnel a r e  required 

Reagent grade chemicals o r  b e t t e r  grades s h a l l  be used i n  a l l  t e s t s .  Unless 
otherGise ind ica t ed .  a l l  r eagen t s  shal l  conform to the  s p e c i f i c a t i o n s  of t he  
Corni t tee  on Analy t ica l  Reagents of  t h e  American Chemical Sociery.  vhere such 
spec i f i ca t ions  a r e  a v a i l a b l e .  

5.1 m: 
other  appl icar ions  i n  the s u p l i n g  t ra in .  

HPLC-grade v a t e r  is used i n  p repa ra t ion  of Dti?H reagent .and i n  a l l  

5 . 2  S i l i c a  Gel: S i l i c a  g e l  s h a l l  be i n d i c a t i n g  type,  6-16 mesh. If the  s i l i c a  
ge l  has been used previous ly ,  d ry  a t  1 7 5 ' C  (350'F) f o r  2 h before  using.  Hev 
s i l i c a  ge l  may be used as r ece ived .  A l t e r n a t i v e l y ,  other types of  des iccants  
(equivalent  cIr b e t t e r )  may b e  used. 

5 . 3  Crushed I c e :  Quan t i t i e s  ranging f rom 10-50 l b  may be necessary during a 
s m p l i n g  run ,  depending upon ambient temperature .  Samples vhich have been taken 
must be s tosed  and shipped co ld :  s u f f i c i e n t  i c e  f o r  this purpose must be 
allovcd. 
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5 . G  6 -  The 2.G-dinitrophenylhydrazine reagent 
m u t  be prepred in the laboratory within five d.yr of rampling use in the field. 
Preparation of D W  can A l s o  be done in the field, Vith consideration of 
appropriate procedures required for safe handling of solvent in the field. Vhcn 
A container of prqared DKPH reagent is opened i n  t h e  field, the contents of the  
opened container should be used within 48 hours. f l l  ~Aboratory glasrvare m t  
be washed with detergent And vater and rinsed vith vater; methanol, and methylene 
chloride prior to u s e .  

L '  

m: The glassvare must not be rinsed with acetone of unacceptable levels of 
acetone contamination will be introduced. If field preparation of DNPH is 
performed, caurion m t  be exercised in avoiding acetme contamination. 

Reagent bottles for storage of cleaned D h X  derivatiring solution m u s t  be rinsed 
vich acetonitrile and dried before use.  Baked g b s r r a r e  i s  not essenrial for 
preparation of DH?% reagenc. 

IrqTi: DhTH c r y s t a l s  o r  DNPH solution should be handled vith plastic gloves at 
a l l  times, w i t h  prompt and extensive use of running Vater in case of skin 
exposure. 

5.4.1 preoaratfon of  Aaueo-s Acidic DN?H: 
are required for preparation of thekeagenr. 

5.4.1.1 Boctles/Caos: d e r  1- or 4 L bottles with Teflon@-lined caps are 
required for storing cleaned DNPH solution. Additional 4-Lboccles are required 
to collect waste organic solvents. 

5.11.1.2 b r e e  Glass ContaineT: at least one large glass container (8  to 16 L) 
is required for mixing the aqueous acidic DNPH solution. 

5 . L . 1 . 3  Scir PlatelLrrge Srlr Bars/Stir Bar Rctrievez: a nagnetic stir plate 
and large s t i r  bar are required for t h e  mixing of :he aqueous acidic DN?% 
soluzion. A siir bar reiriever i s  needed for rezoving the stir bar from the 
large container holding the D E 3  solution. 

5.4.1.L Buchner Filcer/Filter Flasknilter Paoex: A large filter f la sk  (2-4 L) 
with a buchner filter. appropriate rubber stopper, filter paper, and connecting 
tubing are required for filtering the aqueous acidic DhTH SOlUtiOn prior to 
cleaning. 

5 . G . 1 . 5  Se3a?atoTv Funnels: at leas: one large separarory funnel ( 2  L) is 
required for cleaning the DXPH prior eo use.  

5.4.1.6 Beakers: beakers (150 EL, 250 mL. and 400 mL) are useful for 
holding/measuring organic liquids vhen cleaning the aqueous acidic DNPH solution 
and for weighing DFPH crystals. 

5.4.1.7 funnels: 
acidic DN?X into :he separatoxy funnel. 

The following mazerials and reagents 

at least one large funnel is needed for pouring t h e  aqueous 

5 . 4 . 1 . 3  Graduated Cvlinders: at l east  one large graduated cylinder (1 to 2 L) 
is required for measuring HPLC-grade water and acid  when preparing the DN?H 
solurion. 
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5.G.1.9 109-Lnadinr B alanc~: a one-place top loading balance is needed for 
weighing out the DhTH crystals used to prepare Khe aqueous acidic DPiPH SolUtiOn. 

5.4.1.10 Suatulaz: spatulas are needed for weighing out DhTH when preparing the 
aqueous DNPH solution. 

5.4.1.11 HPLC-Grade V a t e x :  water (HPLC-grade) is required KO mix t h e  aqueous 
D h T H  solution. b. 

5 .4 .1 .12  yvdrochlorfc Acid: reagent grade hydrochloric.acid (approxhtely 1W) 
is required for acidifying the aqueous DNPH solution.' 

5 .G.l. 13 2.b-Dinitrouhenvlhvdrazlne: a supply of moist solid 2 . b -  
dinirrophenylhyd~azinc (DNPH) i s  required for preparation of aqueous acidic DNPH 
solution. The quantity of vater cay vary from 10 to 30:. Reagent grade or 
equivalent is required. 

5.4.1.14 Hethvlene Chloride: methylene chloride (suitable for residue 'and 
pesticide analysis. CC/!4S. WLC. GC, Spectrophotometry or equivalent) is required 
for cleaning t h e  aqueous acidic DNPH solution. rinsing glassvare, and recovery 
of sample trains. 

5.6.1.15 Cvclohexa3e: cyclohexane. (H?LC grade) is required for cleaning the 
aqueous acidic Dti?H solxtion. 

m: D o  not use  rpectroanalyzed grades of cyclohexane if this sa3pling 
nezhodology is extended KO aldehydes and ke:ones vith f o u r  or more carbon atoms. 

5.4.1.16 Hechanol: me-Slanol (H?LC grade or equivalent) is required for rinsing 
glassware. 

5.4.1.17 ficetonicrile: acezonitrile (H?LC grade or equivalent) is required for 
rinsing glassware. 

5.4.1.18 Formaldehvde: Analytical grade or equivalent fomaldehyde is reqcired 
for pre7ara:ion of standards. If other aldehydes or ketones are used. ana1y:ical 
grade o r  equivalen: is required. 

5.G.2 pre7aration of.Aaueous Acidic DhTH Derivatizine Reanent: Each batch of 
DhTH reagent should be prepared and purified vi th in  five days of smpling, 
according to the procedure described belov. 

5.4.2.1 Add'a 
large stir  bar and fill the container half full of WLC-grade vater. 
ezpv  bottle from HPLC-grade vater. S t a r t  the stirring bar and adjust the stir 
rate to be as fast as possible. Using a graduated cylinder, measure 1.4 Irt of 
concentrated hydrochloric acid. Slovly pour the acid info the stirring vater. 
Fumes may be generated and t h e  vater cay becone warrp. Veigh the  D h T H  crystals 
on a one-place balance (see Table 1 f o r  approximate ssounrs)  and add to the 
stirring acid SOlutiOn. Fill the 8 L container to the 8 L mark vith HPLC w a t e r  
and stir ovemight. If all.of the DNPH C ~ S K A ~ S  have dissolved overnight. add 
additional DNPH and stir for NO more hours. Continue the prpcess of adding DNPH 
vith additional stirring until a saturated solution has been formed. Filter . the 
DNPH solution using vacu- filtration. Gravity filtration cay be used, but a 

. -  

Place an 8 - L  container under a fune hood on a magnetic stirrer. 
Save the ' 

I;- 
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.. 
much longer t i n e  is re.quired. 
room :eziperature. 

S:ore :he f i l t e r e d  rolucion i n  an amber b o t t l e  a t  

TABLE 1. A??ROXI.UTE AYOL37 OF CXYSTALLISi D W H  USED 
TO PREPARE A SATLX4T.D SOLLTTlON 

h o u n :  of H o i s x e  i n  DhTH Weight Required per 8 L of. . .  Sdlurion 

10 weigh: percent  
1s ve igh t  percent  
30 weight percent  

Within f i v e  days of proposed use.  p l a c e  about 1.6 L of :he DNPH reagen: i n  a 2 
L separatory funnel .  Add approximately 200 mL of merhylene ch lor ide  and s:opper 
:he funnel .  Wrap :he s toppe r  of  t h e  funnel  with paper t ove l s  t o  absorb any 
leakage. Inverc  and Yen: the funnel .  Then shake vigororrsly for 3 minutes. 
I n i t i a l l y ,  t h e  funnel  should be venced f r equen t ly  (every 10 - 15 r e c ) .  Afrer  the 
l a y e r s  have separa ted ,  d i s c a r d  the 1owe.r (organic) layer .  

Ext rac t  t he  DHPH a second time vith methylene chlor ide and f i n a l l y  v i t h  
cyclohexane. When the cyclohexane l a y e r  has separated from the DKPH r eagen t ,  the 
cyclohexane l a y e r  vi11 be :he top l a y e r  i n  the  separatory funnel.  Drain the 
lover  l a y e r  ( t h e  cleaned ex r rac red  DXPH reagent so lu t ion)  i n ro  an E b e r  b o t t l e  
t h a t  has been r i n s e d  v i t h  a c e c o n i t r i l e  and alloved t o  dry. 

5.4.3 pu a l i t v  C o n t r o ? :  . Take rJo a l i q u o r s  of t h e  ex:rac:ed Dh7" reagen:. T h e  
s i z e  of the a l i q u o t s  is dependent upon r h e  exact  r a q l i n g  proceCure used, bu t  100 
EL is reasozably represenrar ive .  To e3sure :hat the background i n  the  reagent 
i s  acceptable  f o r  f i e l d  u s e ,  analyze one a l iquo t  of  the reagent according :o :he 
procedure of EPA Draft  Hethod 8315. Save the other  a l iquo t  of aqueous ac id i c  
DS?H f o r  use a s  a method b lank  vhen :he ana lys i s  is performed. 

5.4.4 Shipment to the  F i e l d :  T igh t ly  ca;, the  b o t t l e  containing extracted DhTH 
reagent =sing E T e f l o f l - l i n e d  ca?. M z e r  :he 
borc le  is l a b e l e d ,  the b o t r l e  may be p laced  i n  a friction-top can (pa in t  can or 
equivalent)  containing a 1 - 2  inch l a y e r  of  granulated charcoal  and s t o r e d  a t  
ambienr temperature unt i l  u se .  

If :he DS?H reagent  has passed :he Q u a l i t y  Control c r i t e r i a ,  t he  reagent  may be 
packaged t o  meernecessary sh ipping  r equ i r ezen t s  and r en t  to the  sa=pl ing a rea .  
If :he Quality Con:rol c r i t e r i a  are no: met. t h e  reagen: s o l u t i o n  may be r e -  
ex t r ac t ed  or t he  so lu r ion  may be re -prepared  and the e x t r a c t i o n  sequence 
repeated.  

If the  DK?H reagent  is no t  used i n  the f i e l d  wi th in  f i v e  days of e x t r a c i l o n .  an 
a l i q u o t  may be raken and analyzed as  descr ibed  Draf: Method 8315. If the  reagen: 
meefs :he Qual icy  Control requi reaencs .  che reagent may be used. If the  reagent 
does no: mee: Qualicy Concrol requiremen:s. the reagent must be discarded and nev 
reagent DUS: be prepared and :es:ed. 

S e a l  t he  bot:le vi-A Teflon8 rape.  
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5 . k . 5  Galculat ion o f  AcceDt ab le  Levels of  Iprpudf ies  i n  DVPH R i aeenf :  The 
acceptable impurity l eve l  (AIL. )rg/mL) is ca lcu la t ed  from the expected.-lyte 
l e v e l  i n  the sampled gas (W, ppbv). t h e  volume of  a i r  t h a t  w i l l  be sampled a t  
standard condi t ions (SVOL. L), t h e  formula weight of t h e  i n a l y t e  (N, g/mOl). 6nd 
the  volrrme of DN?H reagent t h a t  vi11 be used i n  the  Fhrpingers (RVOL. a): 

AIL - 
h e r e  0.1 is t he  acceptable  contaminant l e v e l ,  22 .k  is a f a c t o r  r e l a c i n g  ppbv to  
gfL. 180 is 6 f a c t o r  r e l a t l n g  t h e  unde r iva t i r ed  m r l ~ e  to t h e  der ivaclzed 

0.1 x [EAZ. x SVOL I N/22.4 I (FJ + 180)/N]j(RVOL X 1ooo). 
. .. -. 

analy te ,  and 1000 is a un i t  conversion f a c t o r .  .. 
5 . 4 . 6  DisDosal o f  Excess DETIJH Reaeenf: Excess DHPH reagent may be re turned  to  
the  laboratory and recycled o r  t r e a t e d  as aqueous vas t e  f o r  d i sposa l  purposes. 
2,4-Dinitr.ophenylhydrazine is a flammable s o l i d  vhen dry so v a t e r  should n o t  b e .  
evaporated f r o m  t h e  s o l u t i o n  of the reagen t .  

5 . 5  ' f i e l d  h i k e  Standard PreDaratioq: To prepare a formaldehyde f i e l d  spiking '  
standard at k.01 ng/mL, u s e  a SOOpL s y r i n g e  t o  t r a n s f e r  0.5 d. of 372 by veight  
of formaldehyde ( L O 1  mg/nL) to a 50 mL volumetr ic  f l a s k  containing approximately 
40 mL of  methanol. Dilute t o  50 mL vlrh methanol. 

6.0 SA."!-LE COLLECTION. .P?2SERVAiIONI A??i HANDLIHG 

6.1 Eecwse of t he  co=plexity o f ~ t h i s  method, f i e l d  personnel should be t r a ined .  
i n  and ex7erienced v i t h  t h e  tesf procedcres  i n  order  to o b t a i n . r e l i a b l e  r e s u l r s .  

6 . 2  La S o r a t o n  Preparat ion:  

6 .2 .1  
procedure described i n  APTD-0576, u n l e s s  o the rd i se  s?ec i f ied .  

6.2.2 Yeigh seve re l  200- t o  3 0 0 - g  p o r t i o r s  of s i l i c a  ge l  i n  a i r t i g h t  conta iners  
t o  the nea res t  0 .5  g .  Record on .each  c o n t a € n e r . t h e  t o t a l  ve ight  of t h e  s i l i c a  
gel  plus  conta iners .  As an a l t e r n a t i v e  t o  preveighing t h e  s i l i c a  gel. it Zay 
ins tead  be veighed d i r e c t l y  i n  the  impinger or s a q l i n g  holder  just p r i o r  t o  

. .  

. . _ _  

All . the corn?onents s h a l l  be maintained and ca l ib ra t ed  according' t o  t he  

t r a i n  assembly. , .. 

6.3 eliminarv Field Determinations: 

6.3.1 S e l e c t  the sa sp l ing  s i t e  and t h e  n i n h  nmber  of. s b p l i n g  poin ts  
according t o  EPA Hethod 1 o r  o t h e r  r e l e v a n t  c r i r c r l a .  Determine t h e  s t ack  
pressure ,  temperature. and range of v e l o c i q  heads using EPA Hethod.2. A leak-  
check of  the p i t o t  l i n e s  according t o  EPA Hethod '2, Sect ion  3.1. m u s c  .be 
perforrred. Determine. t h e  s t a c k  gas moishrre c.ontent using EPA Approximation 
Hethod 4 o r  i t s  a l t e r n a t i v e s  t o  e s t a b l i s h  e s t ima tes  of i s o k i n e t i c  sazipling-rate 
s e t t i n g s .  Determine the s t a c k  gas dry molecular ve ight .  as descr ibed i n  EPA 
Hefhod 2 ,  Sect ion  3.6. If i n t e g r a t e d  EPA Hethod 3 saznpling is used  f o r  molecular 
weigh= determinat.ion, t he  i n t e g r a t e d  bag s m p l e  s h a l l  be taken simultaneotisly 
v i t h .  and f o r  t h e  sage t o t a l  l eng th  o f  time a s ,  the 'sainplc run. 

6.3.2 Se lec t  a nozzle s i z e  based on t h e  range of v e l o c i t y  heads so t h a t  it is 
n o t  necessary t o  change the nozz le  size i n  o rde r  t o  maintain i s o k i n e t i c  sampling 
r a t e s  belov 28 L/n€n (1.0 c f n ) .  During the  run, do no t  change the nozzle.  
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Ensure tha t  the p r o p e r  d i f f e r e n t i a l  p ressure  gauge is chosen f o r  t h e  range of 
v e l o c i t y  heads encountered ( s e e  Sect ion  2 . 2  of EPA Nethod 2 ) .  

6 . 3 . 3  Select  A s u i t a b l e  probe l i n e r  and probe length so t h a t  111 t r ave r se  points 
can be s q l e d .  For l a r g e  s t a c k .  to reduce  the length o f  the probe. consider 
s a z = l i n g  f r o n  opposi te  s i d e s  o f  t he  s t a c k .  - 
6 . 3 . L  A minimum of 4 5  fc' o f  s q l e  volume is required for t h e  d i te rmina t ion  of 
t h e  Destruction and Removal Ef f ic iency  ( D E )  of formaldehyde from inc inera t ion  
systems (L5ft' i s  equ iva len t  t o  one hour of sampling aC 0.75 b c f ) .  Additional 
s q l e  volume s h a l l  be c o l l e c t e d  a s  ecess i t a t ed  by the capac i ty  of the DNPH 
reagent and a n a l y t i c a l  d e t e c r i o n  limit cons t r a in t s .  To de ' temine the  mfnim*m 
s-le volume requi red ,  r e f e r  t o  sa.mple calcu1a:ions i n  Sec t ion  10. 

6 . 3 . 5  Determine the  t o t a l  l ength  of sampling t i m e  needed t o  ob ta in  the 
iden t i f i ed  minimum volume by comparing t h e  an t ic ipa ted  average sampling r a t e  v i& 
the volume requirement. A l loca te  the  same time t o  a l l  t r ave r se  p o i n t s  defined 
by EPA Hethod 1. To avoid timekeeping e r r o r s ,  che length o f  time sampled a t  each 
t raverse  point  should be a n  i n t e g e r  or an in teger  plus  0 .5  min. 

6 .3 .6  I n  some circumstances ( e . g . .  batch  cycles)  i: may be necessary t o  s a q l e  
f o r  shor te r  times a t  t h e  t raverse ' .po in ts  and to obta in  smal le r  gas-volume 
sanples ,  I n  these cases ,  c a r e f u l  docunentation must be maintained i n  order  KO 

a l l o v  accurate c a l c u l a t i o n  o f  concent ra t ions .  

6.6 preuaratfon o f  Col lec t ion  Train: 

6.L.1 h r i n g  p repa ra t ion  and assembly of t he  sazzl ing t r a i n ,  keep all openings 
where conta=ination can occur  covered v i t h  Teflon@ f i l m  or alminum f o i l  u n t i l  

. j u s t  pr io r  t o  a s s e u j l y  or uztil sanpl ing  i s  about KO begin. 

6 . L . 2  P l a c e  100 mI. o f  c leaned DKPH s o l u t i o n  i n  each o f  the f i r s t  NO i-ingers. 
a d  lea.ie the t h i r d  i i p i n g e r  ezpty.  If addi t iona l  capacicy is r equ i r ed  f o r  high 
expected concentrazions of f o n a l d e h y d e  i n  the s tack  gas,  200 m L  of DXPH per 
inpinger nay be used o r  a d d i t i o n a l  im7ingers may be used f o r  sampling. Transfer 
approximately 200 t o  300 g o f  pre-weighed s i l i c a  g e l  from its con ta ine r  t o  the 
fourrh impinger. Care should  be taken to ensure t h a t  the s i l i ca  g e l  is not 
entrained and c a r r i e d  out from the impinger during sanpling. P lace  the s i l i c a  
ge l  container  i n  a c l e a n  place f o r  l a t e r  use i n  t h e  sample recovery. 
Al temacive ly ,  the weight of t he  s i l i c a  ge l  plus Fnpinger may be determined t o  
the neares t  0.5 g and recorded.  

6 . k . 3  Uith a g l a s s  or quar t z  l i n e r ,  i n s z a l l  t he  selected nozzle us ing  a Viton-A 
O-ring when s t ack  t e a p e r a t u r e s  a r e  C260.C (SOO'F) and a voven g l a s s - f i b e r  gasker 
when temperatures are h ighe r .  See k2l-D-0576 (Rom, 1 9 7 2 )  f o r  d e t a i l s .  Other 
connecting systems u t i l i z i n g  e i t h e r  316 sce in l e s s  s t e e l  o r  Te f lo f l  f e r r u l e s  may 
be used. Hark the  probe v i t h  h e a t - r e s i s t a n t  tape or by some o t h e r  method t o  
denote the  proper d i s t ance  i n t o  t h e  s t a c k  or duct f o r  each sampling poinc. . 

6 . k . G  Assemble the t r a i n  as s h o w  i n  Figure 1. During assembly. do n o t  use any 
s i l i cone  grease on ground-glass  jo?ntS  upstreaa o f  the impingers. U s e  Teflon@ 
tape.  i f  required.  A v e r y  ligh: coa t ing  of  s i l i cone  grease may be used on 
ground-glass j o i n t s  d o n s t r e a m  o f  t he  fmpingers. bu t  the s i l i c o n e  grease should 
be l imi ted  t o  the ou te r  p o r t i o n  (see AP'iD-0576) of the ground-glass j o i n t s  to 
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m i n i m i z e  s i l i c o n e  grease contamination. If necessary,  Teflon@ tape may be used 
t o  r e a l  l eaks .  Connect d l  c e q e r a t u r e  s e n s o r s  t o  a n  appropria:e 
poten:ioneter/display =it. Check a11 temperature sersors A C  aabient 
temperature. 

6 .6 .5  Place cmshed ice  a l l  asound t h e  Fnpingerr.  _ _  
6.b.6 t u r n  on and s e t  t h e  probe h e a t i n g  sys t en  A t  t h e  des i r ed  operating 
t e q e r a t u r e .  Allov t i m e  f o r  t h e  temperature to s t a b i l i z e .  ' .' . 

6.5 ak-Check ProceCures: 

6 . 5 . 1 -  ? r e - t e s t  Leak Check: 

6 . 5 . 1 . 1  A f t e r  t h e  s q l i n g  t r a i n  has been assenbled.  turn on and s e t  t h e  probe 
hea t ing  system at the d e s i r e d  ope ra t ing  temperature. Allow time for the 
temperature t o  s r a b i l i z e .  If a Viton-A O-ring o r  o the r  l e a k - f r e e  connection is 
used i n  a s s snb l ing  the  probe nozzle t o  the probe l i n e r ,  leak-check t h e  t r a i n  a t  
t he  sampling s i t e  by plugging the nozz le  and p u l l i n g  a 381-nnn Hg. (15 i n  Hg) 
vacuup. 

G: 
&;ring the t e s t .  

6 .5 .1 .2  If an asbestos  s t r i n g  is used ,  do n o t  connect t h e  probe to t h e  t r a i n  
during the  l e a k  check. I n s t e a d .  leak-check  the  t r a i n  by f i r s t  a t t ach ing  a 
c a r b o n - f i l l e d  l eak  check i q i n g e r  t o  t h e  i n l e t  and then plugging t h e  inle: and 
pclling a 381-n= Eg (15 i n  Xg) vatu-ua. (A l o v e r  vacu .3  nay be used i f  ch i s  lover 
vacucc is nor  exceeded during t h e  t e s t . )  Then connect t he  probe t o  the  t r a i n  and 
leak-check a t  a5out .25  ~ 1 3  Hg (1 i n  Hg) vacuum. Al t e rna t ive ly .  leak-check the 
probe with the  r e s t  of t he  sa3pl ing  t r a i n  i n  one s t e p  a t  381 n Hg (15 i n  Hg) 
vacu.2.  Leakage r a t e s  i n  excess  of 6 I  of  t he  average s a q l i n g  r a t e  o r  >0.00057 
 in (0.02 c f r ) .  vhichever is l e s s .  a r e  acceptable .  

6.5:1.3 The fo l lov ing  l e a k  check i n s t r u c t i o n s  f o r  the sampling t r a i n  described 
i n  QiD-0576 and dsTD-0581 may be h e l p f u l .  S t a r =  t h e  p q  v i t h  the f i n e - a d j u s t  
valve f u l l y  open and coa r se -ad jus t  va lve  c o q l e t e l y  closed. P a r t i a l l y  open the 
coarse-ad jus t  va lve  and slovly c lose  t h e  fine-adjus:  va lve  u n t i l  the  desired 
vacuuz is reached. Do r e v e r s e  d i r e c t i o n  of  t h e  f i n e - a d j u s t  v a l v e ,  as l i q u i d  
w i l l  back up i n t o  t h e  t r a i n .  If the  d e s i r e d  v a c y u  is exceeded, e i t h e r  perform 
the leak  check a t  t h i s - h i g h e r  vacuum or end t h e  leak check, as shokn belov. and 
s t a r t  over. 

6.5.1.4 Ynen t h e  l e a k  check is conpleted.  f i r s t  slovly renove t h e  plug from the  
i n l e t  to the  probe. m e n  the vacuum drops  t o  1 2 7  mm ( 5  i n ) ,  Hg o r  less. 
imnediarely c l o s e  t h e  c o a r s e - a d j u t  v a l v e ,  Svi tch  of f  t h e  pulp ing  system and 
reopen the  f i n e - a d j u t  valve. ' Do n o t  reope'n t h e  f i n e - a d j u t  va lve  =til t h e  
coa r se -ad jus t  va lve  has been c losed  t o  p reven t  t h e  liquid in.the impingers from 
being forced backward i n t o  t h e  sanpl ing  l i n e  and s i l i c a  gel f ron  be ing  entrained '  
backvard i n t o  the  t h i r d  l z p i n g e r .  

' I  

A l o v e r  vacuun cay be used ,  provided t h a t  t he  lover  v a c u w  is no t  exceeded 

. ~. 

6 . 5 . 2  ak Checks Durfne S a z ~ l i n e  Runs: 

6 . 5 . 2 . 1  I f ,  during the s a p l i n g  -7. a conponent change ( i . e . ,  inp inger )  becones 



necessary,  A leak check s h a l l  be conducted impediately after the in t e r rup t ion  of 
s q l i n g  and before  the  change is made. The leak  check s h a l l  be done according 
t o  t h e  procedure described i n  Sec t ion  6 . 5 . 1 ,  except that it .hall b.e done at A 
VACU- g r e a t e r  t i a n  o r  equal to the  maximum value  recorded up t o  t h a t  po in t  i n  
the  t e s t .  If the  leakxge r a t e  is found to b e  no greater than 0.00057 ml/min 
(0 .02  cfm) or 4: of  the average s v l i n g  r a t e  (vhichever is less). the  r e s u l t s  
a r e  acceptable .  If a higher  leakage r a t e  is 0btained;the t e s t e r  a t  void t h e  

- _  
L. . sazpl ing  run. 

m: 
of t h e  p o l l u t a n t  concentrat ion data  genera ted  m d  muzt'be avoided. 

6.5.2.2 Inmediately a f t e r  A c o q o n e n t  change and before s a p l i n g  is re- 
i n i c i aced .  a leak  check similar t o  a p r e - t e s t  l eak  check must a l s o  be conducted. 

6.5.3 P o s t - t e s t  Leak Check: 

6.5.3.1 The 
l eak  check s h a l l  be done w i t h  t he  same procedures as the p r e - t e s t  l eak  check, 
except thaz the  p o s t - t e s t  l e a k  check s h a l l  be conducted a t  A vacuum grea t e r  than 

. o r  equal t o  t h e  m a x i m u m  va lue  reached d,uring the s q l i n g  xwn. If the  leakage 
r a t e  is fomd  t o  be no g r e a t e r  than 0.00057 m3/min (0.02 cfm) or 4X of the 
average s n p l i n g  r a t e  (vhichever is- l e s s ) ,  t he  r e s u l t s  a r e  acceptable.  I f ,  
hoi-ever, a h igher  leakage r a t e  i s  ob ta ined ,  t h e  t e s t e r  s h a l l  record the leakage 
r a t e  and void the  s a p l i n g  run. 

6.6 S a s l i n ;  Train b e r a c i o s :  

6.6.1 h r i n g  the  s a q l i n g  m, maintain an i sok ine t i c  sanpling r a t e  t o  within 
10: o f  t m e  i sok izez ic ,  be lov  28 L / s l n  (1.0 cfm). Hainrain a tenperature  around 

h y  co r rec t ion  of t h e  s m p l e  volrone by ca l cu la t ion  reduces &e i n t e g r i t y  

A l e a k  check is manCstory a t  t h e  conclusion of each sampling run. 

, the  probe o f  120' 1 4 ' C  (248' 25'F). 

6 . 6 . 2  For  each -7, record the  &:a on a ba t a  shee t  such as  the one sh0.m i n  
Figure 2 .  Record the dry- 
gas meter readings at t h e  beginning and end o f  each sanpl ing time incrrlrenr. when 
changes i n  flow r a t e s  a r e  nade. be fo re  And a f t e r  each leak  check, and vhen 
saap l ing  is h a l t e d .  Take o t h e r  readings  requi red  by Figure 2 a t  l e a s t  once a t  
each s m p l e  ' p o i n t  during each time increment and addi t iona l  readings vhen 
s i g n i f i c a n t  adjustments (202 v a r i a t i o n  i n  v e l o c i t y  head readings) n e c e s s i t a t e  
add i t iona l  adjustments i n  f l o v  r a t e .  Level and zero  the  manometer. Because the  
manometer l e v e l  m d  zero may d r i f t  due f o  v i b r a t i o n s  and tcziperature changes, 
make pe r iod ic  checks during t h e  t r a v e r s e .  

6.6.3 Clean the s t ack  access  p o r t s  p r i o r  t o  t h e  t e s t  run to el iminate  t h e  chance 
of saizpling depos lcedmater ia l .  Tobeg in  r q l i n g .  remove the nozzle c a p , v e r i f y  
t h a t  t he  f i l t e r  and probe h e a t i n g  s y s t e m s  a r e  a t  the  spec i f i ed  tezpera ture .  and 
v e r i f y  t h a t  the p i t o t  tube and probe are proper ly  posi t ioned.  Pos i t ion  the 
nozzle  a t  t h e  first t r ave r se  p o i n t ,  vi& t h e  t i p  poin t ing  d i r e c t l y  i n t o  the gas 
Strea31. I m e d i a t e l y  s t a r t  t h e  pump and a d j u s t  t h e  f l o v  t o  i sok ine t i c  conditions. .  
Homographs, which a i d  i n  t h e  r ap id  adjustment  of the i sok lne t l c  s a q l i n g  r a t e  
v i thou t  excessive corputa t ions ,  a r e  a v a i l a b l e .  These nomographs a re  designed for 
use When the  Type S p i t o t  tube  c o e f f i c i e n t  is 0.84 t 0.02 and the s t ack  gas 
equivalent  dens i ty  (dry molecular v e i g h t )  is equal  t o  29 t 4 .  hPTD-0576 d e t a i l s  
the procedure f o r  using the  nomographs. I f  t h e  s tack  gas molecular veighc and 

Be sure t o  record the  i n i t i a l  dry-gas  meter reading. 

I' 
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the  p i t o t  'rube c o e f f i c i e n t  are o u t s i d e  the  above ranges.. do n o t  lLSe Lhe 
nOmogra?hs unless  appropr ia te  s t e p s  are taken t o  compensate f o r  the dev ia t iohs .  

6 .6 .4  Yhen the  s tack  is under s i g n i f i c a n t  nega t ive  pressure (eqUfVAlenK to the  
he igh t  of t he  in?inger s t e x ) .  t ake  c a r e  t o  c lose  the  coarse-adjrrsr  Valve before  
I n s e r t i n g  the  probe i n t o  t h e  s t a c k  i n  order  t o  prevent 1 lqu id . f rom backing up 
through the  t r a i n .  I f  necessa ry ,  t h e  pump may be t-ed on With.the coarse-  
a d j u s t  va lve  c losed .  

6.6.5 
s t a c k  access  p o r t  to prevent  u n r e p r e s e n t a t i v e  d i lu t ion '  of the gas scream. 

6.6.6 Traverse the  s t ack  c r o s s  s e c t i o n ,  AS required by EPA Xethod 1. being 
c a r e f u l  no t  to buzz? the probe nozzle  i n t o  the  s t ack  v a l l s  vhen sampling near  the 
wal l s  or vhen rezoving or i n s e r t i n g  t h e  probe through the  access  p o r t ,  i n  order 
to minimize the  chance of e x t r a c t i n g  depos i ted  u a t e r i a l .  

6.6.7 During. the t e s t  r u n ,  make p e r i o d i c  adjrrsrments ' to keep the temperature 
arorrnd the  probe a t  the proper  l eve ls .  Add more i c e  And. if necessary, cal'c. to 
maintain a temperarcre of d 0 . C  (68-F) at the s i l i c a  g e l  outlet. A l s o ,  
p e r i o d i c a l l y  check the l e v e l  and ze ro  o,f t he  rranometer. 

6.6.8 A s i n g l e  t r a i n  s h a l l  be  used ' f6 r  t h e  e n t i r e  s a q l i n g  -I. except  i n  cases  
where simultaneous sa=?ling i s  r equ i r ed  i n  NO or more separa te  duc ts  or a t  two  
o r  more d i f f e r e n t  l oca t ions  v i th in  t h e  same duc t ,  or i n  cases vhere equipment 
f a i l u r e  n e c e s s i t a t e s  a change o f  crains. A7 add i t iona l  t r a in  or a d d i t i o n a l  
t r a i n s  nay a l s o  be used f o r  s a q l i n g  vhen the  capacfcy of a single t r a i n  is 
exceede2. 

. ,  

:. . .  
i. 

Vhen the  probe is i n  p o s i t i o n .  b lock  o f f  t he  openings a r o u n d ' e e  probe and 

.. 

6.6 .9  L3en hto o:'mo:e t r a i n s  are used ,  s epa ra t e  analyses o f  com?onent's from 
each t r a i n  s h a l l  be performed. If nulKiple  t r a i n s  have been used because the 
ca?acicy of  a s i n g l e  t r a i n  would be exceeded. f i r s i  i rp ingers  f r o m  each t r a i n  =ay 
be cozbined, and secor.2 i r q i n g e r s  from each t r a i n  nay be co-,5ined.- 

6.6.10 At t 5e  end o f  the s a q l i n g  m, rum off  the  c o a r s e - a d j u r '  v a l v e ,  remove 
the  probe azd nozzle from the s t a c k ,  n r n  o f f  t he  p&p, record the  final dry gas 
meter reading.  and con2uct a p o s t - t e s t  l e a k  check. Also, l eak  check t h e  p i t o t  
l i n e s  as descr ibed I n  E?A Hethod 2. The l i n e s  must pass this l eak  check i n  order  
to v a l i d z t e  the  ve loc i ty-head  data. 

6 . 6 . 1 1  
run w a s  v a l i d  o r  another te .s t  should be  made. 

7 .0  ' SAY?E FEC0ilL.Y 

Calcula te  percent .  i s o k i n e t i c i t y  ( see  Hethod 2) to d e t e m i n e  vhe ther  the 

7.1.1 Proper cleanup proceaure beg ins  as ' coon  as the  probe is removed from t h c  
s t a c k  at. t he  end ,of '  the  s a p l i n g  'per iod.  When t h e  
probe can ,be  handle'd s a f e l y ,  v i p e  o f f  all ex te rna l  p a r t i c u l a t e  P a t t e r  n e a r  t he  
t i p  of the  probe nozzle and p l ace  a cap b v e r  t he  t i p  to prevent l o s i n g  or gaining 
p a r t i c u l a t e  mat te r .  Po no t  cap the  probe t i p  t i g h t l y  while the  s a q l i n g  t r a i n  
is cool ing because a Vacuum vi11 be c r e a t e d .  drawing l i q u i d  from the  im?ingers 
back through the  sa=?l ing t r a i n .  

Allow th.e.'probe to cool .  
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7 . 1 . 2  Before moving the s a p l i n g  t r a i n  t o  the  cleanu? s i t e .  remove t h e  probe 
from the  sampling t r a i n  u-,d cap the  open o u t l e r .  being ca re fu l  no t  to l o s e  m y  
condensate t h a t  might  be present .  Remove the  umbilical  c o r d  from the  AS: 
i q i n g e r  and cap Lhe  inpinger .  .If a f l e x i b l e  l i n e  is u s e d ,  l e t  m y  condenr'ed 
v a t e r  or l i q u i d  d ra in  l n t o  the i q i n g e r s .  Cap o f f  any 'open impinger i n l e t s  m d  
o u t l e t s .  Ground g lass  s toppe r s ,  T e f l o s  C A P S ,  or ca?s o f  o-her i n e r t  marer ia ls  
a a y  be used .to s e a l  a11 openings. 

. .. . 
7.1.3 T r a n s f e r  the  probe and i q i n g e r  assembly to an area t h a t  15 . c l ean  and 
pro tec ted  from vind  so that  the  chances of contaminnting or los ing  the sample I r e  
minimized. 

7 . 1 . L  Inspec: the  t r a i n  before  and du r ing  disassembly, and note any abnormal 
cond i t io r s .  

7.1 .5  Save a po r t ion  o f  all vashing r o l u t i o r s  (methylene chlor ide.  v a t e r )  used 
f o r  cleanup as a blank. Transfer  200 mL 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 s e p a r a t e ,  p re- labe led  sample container .  

7 . 2  S k = l e  Containers: 

7 . 2 . 1  Container 1: Probe and ImDineer Catches. Using a graduated cy l inder ,  
measure to t he  neares t  mL, and record  t h e  v o l u e  of  the so lu t ion  i n  the  f i r s t  
th ree  in? ingers .  Alternatively, the s o l u t i o n  may be veighed t o  the  nea res t  
0 . 5  g. Transfer  the 
i q i n g e r  s o l u r i o n  from the  graduated c y l i n d e r  i n t o  the  axber f l i n t  g l a s s  b o t t l e .  
Taking care t h a t  dus t  on t h e  outs ide  o f  t h e  probe or other  ex te r io r  surfaces  does 
no t  ger  i n t o  t h e  s a q l e .  c lean  a l l  s u r f a c e s  to vfiich t h e  s a q l e  is exposed 
( including the  probe no.zzle, probe f i t t i n g ,  probe l i n e r ,  firs: i q i n g e r ,  and 
i q i n g e r  connector) vizh methylene c h l o r i d e .  U s e  less  than 500 mL f o r  t h e - e n t i r e  

. wash ( 2 5 0  vould be b e t t e r ,  i f  p o s s i b l e ) .  Add the  vashings t o  the sazzle 
Container.  

Include any condensate i n  the probe i n  this determination. 

7 . 2 . 1 . 1  Carefu l ly  reiove the  p:obe n o r z l e . a n d  r i n s e  the ins ide  sur face  v i t h  
methylene ch lo r ide  from a vash b o t t l e .  Brush v i t h  a T e f l o r 6 ' b r i s t l e  brush,  and 
r i n s e  un t i l  t h e  r inse  shovs no v i s i b l e  p a r t i c l e s  or yel lov  color, a f t e r  vhich 
make a f i n a l  rinse of the i n s i d e  s u r f a c e .  B w h  and r inse  the in s ide  p a r t s  of 
t he  Svageloke f i t r i n g  v i t h  methylene chloride i n  a similar  vay. 

7.2.1.2 Rinse the  probe l i n e r  v i th  methylene ch lor ide .  Vhile s q u i r t i n g  the 
methylene ch lo r ide  i n t o  the upper end o f  the probe, tilt and r o t a t e  the  probe S O  

t h a t  ' a l l  i n s i d e  sur faces  vi11 be v e t t e d  vith methylene chlor ide.  Let t h e  
mechylene ch lo r ide  dra in  from the l o v e r  end i n t o  the sarple conrainer .  The 
t e s t e r  may use a funnel ( g l a s s  o r  po lye thylene)  to a i d  i n  t r ans fe r r ing  t h e  l i q u i d  
washes to t he  container .  Hold t h e  probe 
i n  an i n c l i n e d  p o s i t i o n .  and squirt mechylene c h l o r i d e  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  a c t i o n  through t h e  probe. Hold the 
sample con ta ine r  underneath t h e  l o v e r  end  of  the probe, and catch any methylene 
c h l o r i d e ,  v a t e r .  and p a r t i c u l a t e  matter. t h a t  is brushed from rhe probe. ' R u n  the  
brush through the probe t h r e e .  times o r  more.. Vith stainless sree l  o r  o ther  metal 
probes.  m n  the  %,rush through i n  the above prescr ibed manne'r a t  l e a s t  s i x  times 
s i n c e  the re  may be small c r ev ices  i n  vh ich  p a r t i c u l a t e  matter can be entrapped. 
Rinse the  brush with methylene c h l o r i d e  or vater ,  and quan t i t a t ive ly  c o l l e c t  
these  vashings i n  the  sa=ple conta iner .  Afrer  the  bmshings.  make a f i n a l  rinse 

Follov the  r i n s e  v i th  A Teflon@ b a h .  
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of  the probe a; descr ibed above. 

m: "do people should c l e a n  the probe i n  order t o  mlniznize r u p l e  losses .  
&Ween s u p l i n g  runs. brushes  unst  be ke?t c lean and f r e e  from contml 'nat ion.  

7 . 2 . 1 . 3  Rinse the i ~ s i d e  su r face  of  each of the f i r s :  t h r e e  i q i n g e r s  (and 
connecting tubing)  t h ree  ae?ara te  t h e s .  Use a s e l l  p o r t i o n  of methylene 
chlor ide f o r  each r i ~ e ,  and brush each surface t o  h i c h  sample is exposed v i t h  
a Tef lo f l  b r i s t l e  brush t o  e r s u r e  recovery of f i n e  p a r t i c u l a t e  mat te r .  Water 
vi11 be required for the recovery of  t h e  impingers i n  qddicion KO t h e  spec i f i ed  
quant i ty  of  methylene c h l o r i d e .  There vi11 be AC . l e a s t  NO phases i n  the 
impingers. This two-phase mixture does no t  POL- v e l l ,  and a s i g n i f i c a n t  mount  
of t he  i q i n g e r  cacch v i 1 1  b e  l e f t  on the  v a l l s .  The use of water  as a r i n s e  
makes the recovery q u a n t i t a t i v e .  Kake a f i n a l  r in se  of each s u r f a c e  and of the 
b x h ,  using both methylene c h l o r i d e  and water.  

7 . 2 . 1 . 4  After  a l l  methylene c h l o r i d e  and v a t e r  vashings 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 con ta ine r .  ti&\ten the l i d  IO chat  so lvent .  
Water, and DNPH reagent vi11 n O K  l e a k  o u t  vhen the container  is shipped t o ' t h e  
laboratory.  nark t h e  h e i g h t  of the fluid l e v e l  t o  dcrernine vherher  leakage 
occurs during t ranspor t .  S e a l  t h e  con ta ine r  with T e f l o f l  t a p e .  Label the 
container  c l e a r l y  to i l e n t i f y  its contei l ts .  . -  

7 . 2 . 1 . 5  If the  f i r s t  NO im7ingers a r e  t o  be analyzed s e p a r a t e l y  KO check f o r  
breakthrough. s e p r a t e  t h e  con ten t s  and r i n s e s  of t he  NO inp ingers  in to '  
ind iv idca l  ccz t a ine r s .  Care  PUS^ be taken  KO avoid physical car ryover  f ron  the 
f i r s t  icpinger KO the  second. Tne forzaldehyde hydrazone is a s o l i d  which f l o a t s  
and f ro ths  on t o p  of the i r p i n g e r  s o l u t i o n .  Ariy physical carryover  of co l l ec t ed  
noistcre inco the second i q i n g e :  will i n v a l i & t e  a breakihrough assessment.  

7.2.2 Container 2 :  Sa->le Sla7k.  Prepare  a bla?A by using an a=5er flint g las s  
ccn:ainer and adl lng  a v o l c e  of  DS?X reagent  and rethylcne ch lo r ide  equal  t o  the 
t o t a l  v o l E e  i n  Con=ai?.e: 1. Process t h e  b l m k  i n  ihe s m e  pa1s.er a s  Coniainer 
1. 

7 . 2 . 3  Container 3 :  S i l i c a  Gel,. Note t h e  co lo r  o f  the i n d i c a t i n g . s i l i c a  ge l  t o  
de te rc ine  whether it has been com?letely spenz and make a n o t a t i o n  of i t s  
coz5 iz ion .  ?he im?inger con ta in ing  t h e  s i l i c a  ge l  nay be used as a s a q l e  
KianSpOrt container  v i t h  bo th  en& s e a l e d  v i r h  Kightly fi:ting caps or plugs.  
Ground-glass s toppers  or Teflon@ caps may be used. The s i l i c a  g e l  frrpinger 
should then be l abe led ,  covered v i t h  a luninvp foil, and packaged on i c e  f o r  
t r anspor t  t o  :he la5oracery.  If t h e  s i l i c a  g e l  it removed from t h e . i r p i n g e r ,  +e 
r e s f e r  nay u s e , a  fuzne l  KO pocr  the  s i l i c a  g e l  a?d a rubber pol icexan KO reFove 
rhe s i l i c a  ge l  f r o 3  the i s p i n g e r .  I t  is not necessary KO remove t h e  small  amount 
o f  dus t  p a r c i c l e s  t h a t  may r & e r e  K O  'che i q i n g e r  Val1 and a r e , d i f f i c u l t  t o  
remove. Since the gain i n  v e i g h t  is t o  be 'used  for.moisture c a l c u l a t i o n s ,  'do n o t  
use wafez or ocher liquids KO t r a n s f e r  t h e  s i l i c a  ge l .  If a balance is ava i l ab le  
i n  the  f i e l d .  the spent  s i l i c a  g e l  (or s f l i c k  ge l  plus icp inger )  max b e  weighed 
t o  the  nea res t  0.5 g. 

7 . 2 . L  Saznple containers  should  be p laced  i n  a cooler .  cooled by although n o t  i n  
contac t  w i F h  i c e .  S a p l e  conra ine r s  n u s t  be p laCed.ver r ica l ly  and. s i n c e  rhey 
a r e  g l a s s ,  p ro tec ted  f ron  breakage c u r i n g  shipaent .  .Smples  should be cooled 
during shipnenr so they w i l l  be  r ece ived  cold a: the labora tory .  

. .  
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8.0 W I E L A T I O K  

8.1 P r o b  e No&: Probe nozz le s  s h a l l  be c a l i b r a t e d  before t h e i r  i n i t i a l  use 
i n  &e f i e l d .  Using A micrometer; measure the in s ide  d i l u e t e r  of the nozzle t o  
the  neares t  0 .025 rn (0 .001 i n ) .  Kake measurenents - i t  th ree  B e p a r a t e  places 
across the  d i ane re r  and 0b:ain the  average o f  t h e  r n e a s ~ r e ~ c n f r .  The difference 
bemeen the high And l o v  n w b e r s  s h a l l  no: exceed 0.1.- (0.0OL in).  Llen t h e  
nozzles become nicked o r  corroded,  they s h a l l  be replaced and cal . ibrated before 

. ,  use. Each nozzle  must be pemanencly  and uniquely i d e n t i f i e d .  -. . .  
8 . 2  P i t o t  tube :  The Q-pe S pitOK htbe  asse'mbly r h a l i  be c a l i b r a t e d  according 
t o  the  procedure ou t l ined  i n  Sec t ion  6 of  EPA Method 2'. or assigned a nominal '  
coe f f i c i en t  o f  0.84 i f  i t  is n o t  v i s i b l y  nicked or corroded and i f  it meets 
design and i n t e r c o q o n e n t  spac ing  s p e c i f i c a t i o n s .  

8 . 3  Keterine svs ten :  

8.3.1 Before its i n i t i a l  use i n  the f i e l d ,  t he  metering system s h a l l  be 
ca l ib ra t ed  according to the  procedure ou t l ined  i n  APTD-0576. Ins tead  of 
phys ica l ly  a d j u s t i n g . t h e  dry-gas  meter d i a l  readings to correspond to the  v e t -  
t e s t  meter readings.  c a l i b r a t i o n  f a c t o s s  may be used t o  co r rec t  t h e  gas meter 
d i a l  readings ua thenac ica l ly  to t h e  proper  va lues .  Before c a l i b r a t i n g  the 
znetering system. it is suggested that a l eak  check be conducted. For metering 
sys tezs  having d i a l h r a g  p c ? s ,  the  n o m a 1  l eak  check procedure v i11  no t  de t ec t  
leakages wi th in  the  p 'uq.  For these c a s e s ,  the  fo l lov ing  leak  check procedure 
w i l l  apply: A t  
the  end of t he  run. take the l i f f e r e n c e  of the  measured vet- tes :  and dry-gas 
meter voluaes and d iv ide  t h e  Ci l fe rence  by 10 to g e t  the l eak  r a t e .  The leak  
r a t e  should no t  exceed 0.00057 5'//min (0.02 cfm). 

make a ten-minu:e c a l i b r a t i o n  ruil 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  c a l i b r a t i o n  o f  the  metering system by 
perforning th ree  c a l i b r a t i o n  rcns a t  a s i n g l e  i n r e m e d i a t e  o r i f i c e  sezcing (based 
on the previous f i e l d  t e s t ) .  Se: t he  vacu- a: t he  maxirua value reached lu r ing  
the t e s t  s e r i e s .  To aCjust  t h e  vacucp, i n s e r t  A valve beydeen the v e t - t e s t  m e t e r  
and the i n l e t  of :he meter ing system. Calculate the  average value of the  
c a l i b r a t i o n  f a c t o r .  If :he c a l i b r a t i o n  h a s  changed by more than 5 2 ,  r e c a l i b r a t e  
the meter over  t he  f u l l  range o f  o r i f i c e  s e t t i n g s ,  a s  ou t l ined  i n  AF'TD-0576. 

8 . 3 . 3  Leak check of  meterinz svstem: The p o r t i o n  o f  t he  sanpl ing  t r a i n  from the  
P m ?  to the  o r i f i c e  meter (see Figure 1) s h o u l d b e  leak-checked prior to i n i t i a l  
use and a f t e r  each shipen:. Leakage a f t e r  the p u q  vi11 result i n  l e s s  volume 
being recorded than is a c t u a l l y  rrmpled. Use the  following procedure: Close the  
main valve on the  meter box. I n s e r t  a one-hole rubber s topper  v i t h  rubber cubing 
at tached i n t o  the  o r i f i c e  exhaus t  p ipe .  Disconnect and vent  the  l o v  r i d e  of the  
o r i f i c e  eanonefer .  Close o f f  t h e  lov r i d e  o r i f i c e  tap.  P res su r i ze  r h e  system 
t o  13 - 18 c m  (5 - 7 i n )  Yarer  calm by blowing into the  rubber cubing. Pinch 
off the tubing an6 observe t h e  manometer f o r  1 min. A loss o f  pressure on the  
manometer i n d i c a t e s  a l eak  i n  t h e  meter box. kalcs must be cor rec ted .  

m: If the  dry-gas-meter  c o e f f i c i e n t  va lues  obtained before  and a f t e r  a t e s t  
s e r i e s  d i f f e ?  by >52, e i t h e r  t he  t e s t  ser ies  must be voided or ca lcu la t ions  f o r  
t e s t  s e r i e s  DUSK be performed us ing  vhichever  meter c o e f f i c i e n i  value ( i . e . ,  
before  o r  a f t e r )  g ives  the  love: va lue  of  t o t a l  s a p l e  volume. 
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8 . G  -be heate;: The probe h e a t i n g  syscez mu: be c a l i b r a r e d  before  its 
i n i t i a l  use  i n  the f i e l d  according to the procedure o u t l i n e d  in hPTD-0576. 
Probes constructed according t o  AFID-0581 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  h711)-0576 a r e  used.  

8.5 I e m e r a t u r e  e a u e e s :  Each thermocouple m: be permanently and u d q u e l y  
marked o n  :he cas:ing. All mercury- in-g lass  reference thermometers m u s t  conform 
to AS? E-1 63C 0: 632 r ? e c i f i c a t i o n s .  Thermocouples should be c a l i b r a t e d  i n  the 
1abora:oz-y v l r h  and without t h e  u s e  of extension leads.  If ex:e+ion leads are  
used i n  rhe f i e l d ,  the thermocouple readings  a t  Jmbient air cempera'tures. W i t h  
and vithou: t he  extension l e a d .  m u ~ t  be noted and recorded. Correc t ion  is 
necessary i f  t he  use of an e x r e m i o n  l e a d  produces a change >1.5X. 

8.5.1 I m f n e e r  and  drv-eas  meter themocouules  : For the thermocouples used t o  
measure che temperature of  t he  gas l eav ing  the Fcpinger t r a i n ,  three-poin: 
ca1ibra:lon a: i c e  water. room air, and b o i l i n g  water temperatures is necessary.  
Accept :he thermocou?les o n l y  i f  t h e  readings  a t  a l l  th ree  temperatures  agree t o  
t2.C (3.6.F) wi th  those of the abso lu te  va lue  of the re ference  thermometer. 

8.5.2 Probe and s t ack  thermacowle:  For the thermocouplss used t o  i n d i c a t e  the 
probe and scack temperarures.  a t h ree -po in t  c a l i b r a t i o n  a t  ice v a t e r .  bo i l i ng  
wa:er. and ho: o i l  bach t e u p e r a t u r e s  urus: be performed. Use o f  A p o i n t  a: room 
a i r  t eqe ra - r e  is recomended. The.-therpome:er and thermocouple m u s t  agree KO 

wichin 1.52 a t  each of :he c a l i b r a c i o n  p o i n t s .  A c a l i b r a t i o n  curve (equarion) 
nay be ccns:ruc:ed (calcu1a:ed) and t h e  &:a ex:ra?ola:sd t o  cover  t h e  en:ire 
:empera:ure range suggested by the  manufaccurer. 

8 . 6  B a r o n e t e r :  Adjus: t he  barome:er i n i t i a l l y  and before each t e s t  s e r i e s  t o  
agree t o  r i c h i n  : 2 . 5  m Ug (0.1 i n  Hg) of  the nerccry Earonerer o r  t h e  cor rec ted  
baroae:ric pressure  value re?or ted  by a nearby h'arional Veather Serv ice  S:a-' - i o n  
(sac a l t i r u d e  above sea l e v e l ) .  

8.7 Tri i le-Sea,  ba la ice :  Cal ibraze  t h e  t r i p l e - b e =  balance be fo re  each f e s :  
s e r i e s .  using Class S scanchard ve ighcs .  The veighrs  m u :  be v i t h i n  :0.52 o f  :he 
s:endar*s. o r  :he balance n u s t  be ad jus t ed  to nee: these 1 b i f S .  

9 . 0  W u U . i i O K S  

Carry out ca lcu la t ions ,  re:aining a t  l e a s t  one exfra  decimal figure beyond t h a t  
of the acquired d a t a .  

9 . 1  Calcularion of T o t a l  Formaldehvde: 

To deternine the  t o t a l  formaldehyde i n  mg, use the fo l lov ing  equat ion:  

I 
I 
'I 
I 

Round o f f  f i g u r e r  a f t e r  f inal  ca l cu la t ion .  
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Total mg fonasldehydc - C, x V x DF x 

[(@ole aldehyde]/(g/mole DHPH derivative]) x 

h e r e :  

C, c measured concentration 

V - organic extract volume. 

DF - dilution factor 

IO-’ mg/pg . .  
- 

- _  
of DhTH-formaldehyde derivative. p’c+,  

m?“ 

9 . 2  Formaldehvde concentration in s tack Pay: 

Determine t h e  formaldehyde concentration in t h e  stack gas using the folloving 
eqution: 

C, - K [total formaldehyde, mg] /.V.(,,, 
. *  

vhere : 

K 

- 
- 3 5 . 3 1  ft’//n’ if Vs(,e, is eqressed in English =its 

- 1.00 m’/m’ if Vm(,rC) is expresse6 in metric n i t s  

Vm(std) - volume of gas s a p l e  as measured by dry gas meter. corrected to 
standard conditions, dscm (dscf) 

9 . 3  Average Dry Gas Heter Teqerature and Average Orifice Pressure Drop are 
obtained from the data sheet. 

9 . 4  Drv Gas Volume: Calculate Vmcse, rmd adjust for leakage, if necessary, 
using the equation in Section 6 . 3  of EPA Hethod 5 .  

9 . 5  
vapor and moisture content from equations 5 - 2  And 5 - 3  of EPA Hethod 5. 

10.0 DETEWINATION OF VOLUKE TO BE SAYPLED 

To deternine the mininun ra==le v01-e to be collected, u e  the folloving 
sequence of equations. 

10.1 Fron prior analysis of the vaste feed, t h e  concentration of formaldehyde 
(FJRq) introduced inKO the combustion system can be calculated. The degree of 
destruction and removal efficiency that is required is used to determine t h e  
maxim- m o u n t  of FOR! a l l o v e d  to be present in the effluent. This m o u n t  may 
be expressed as: 

Volume of Water Vayor and Hoisture Contenc: Calculate the volume of vater 
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H.sX FOR! MASS - 
[ (VF) (FORK, conc) (100 - I D R E )  ] / 100 

where : 

YF - mass f l o v  r a t e  of w a s t e  feed  p e r  h. g/h ( l b / h ) -  
- .  

FOR!! - concentrat ion of FOR! (WK I) in t roduced  in ro  t h e  combustion process  

D E  - percen t  Destrucrion and RemovAl Ef f i c i ency  r e q i i r e d  

M a x  FOR!! - m a s s  flov r a t e  (g/h [ l b / h ] )  o f  EDR! emitted from t h e  combbusrion 

. .  , .  

source 

10 .2  The average discharge concen t r a t ion  o f  t h e  FOR! i n  the  e f f l u e n t  gas  is 
determined by comparing the Xax FORX vith ehe volumetric f l o v  rare being 
exhausred from the  souxce. Volumetric flov r a t e  Qta are Available I S  I r e s u l t  
o f  pre l lminary  EPA Hechod 1 - 4 determina t ions :  

K a  FOR!!i conc - [Eax FOX!, Hass 1.7 DV._rL(.td) 

' .. vhere: . _  

DV.::(.+d) - v o l m e t r i c  flov r a t e  of  exhaus t  gas. dscm (dscf)  

FOR!!, conc - ant ic ipa ted  concent ra r ion  of t h e  FOR!! i n  the exhaust gas s t r e a n ,  
g/dscm (lb/&scf) 

10.3 
l e a s t  t e a  be included. 

I n  raking this c a l c u l a t i o n ,  i t  is recornended t h a t  a safe- margin of a t  

[ m h  x 101 /[FOX% ,,,I - Y e c  

vhere : 

ID& - dezectable  azounf  o f  FORM i n  c n r i r e  r a q l i n g  train 

Vae - minimum dry s tanckrd volume to be c o l l e c t e d  at dry-gas meter 

lo.* The fol lowing a n a l y t i c a l  d e t e c t i o n  l i m i t s  and DNPH Reagenr. Capacity (based 
on a Coral volwae of 200 nrL i n  tvo h p i n g e r r )  mast also be considered i n  
d e t e m i n i n g  a volvme KO be s m p l e d .  



! 
Table  2. Inscrwnent Derection Limits and Reagent Capacity for Formaldehyde 

AnAly s is1 

formaldehyde 
acetaldehyde 
acrolein 
rcetone/propionaldehyde 
bucyraldehyde 
methyl ethyl ketone 
valeraldehyde 
isovaleraldehyde 
hexaldehyde 
benzaldehyde 
o-/m-/p-tolualdehyde 
dimethylbenzaldehyde 

1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.3 
1.4 
1.3 
1.2 

66 
?O 

i75 
?5 
79 
79 
84 
84 
88 
84 
89 
93 

Oxygenated compounds in addition to formaldehyde are included for comparison 
extension of the methodology to other compounds is possible. vith formaldehyde; 

Detection limits are determined in-solvent. These values therefore represect 
the opcimuz capability of the methodology. 

11.0 QUALITY C O E X O L  

11.1 Sa-?ling: See E?& Xanual 600/0-77-02?b for Method 5 quality conrrol. 

11.2 Analvsis: The quality assurance program required for this method includes 
the analysis of field and method blanks.'procedure validations, and analysis of 
field spikes. The assessment of con5us:ion data and positive identification and 
quaniitacion of formaldehyde are dependent on the integrity of the siuples 
received and the precision and accuracy of the analytical methodology. Wlity 
Assurance procedures for this method are designed to monitor the performance of 
the analyrical merhodology and to provide the required information to take 
corrective action if problerrs are observed in laboratory operaciors o r  in field 
sampling activities. 

11.2.1 field Blanks: Field blanks must be submitted vith the samples collected 
at each sanpling site. The field blanks include the sa.uple.bottles containing 
Aliquot+ of sample recovery solvents, methylene chloride and vater, and unused 
DXPH reagent. At a minimum, one complete sampling train vi11 be assembled in the 
field staging area, taken to the smpling area, and leak-checked at the beginning 
and end of the testing ( o r  for the same .total number of times as the actual 
s q l i n g  train). The probe of *e blank train must be heated during the sample 
test. The train vi11 be recovered as if i r  were an actual test sample. NO 
gaseous sample vi11 be passed through the B1a1-k sampling train. 

11.2.2 pethod 'Blanks:  A method blank must be prepared for each set of 
analytical Operations. to evaluate contanination and Artifacts that can be 
derived from glassware. reagents. and s m p l e  handling in the laboratory. 

. .  
:,: j ,  
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11.2.3 Field: A f i e l d  sp ike  is performed by in t roducing  200 wL of  t h e  
Fie ld  Spike Standard i n t o  m Fmpinger conraining 200 m L  of DNPH so lu t ion .  
Standard impinger recovery procedures are followed m d  t h e  f i e l d  sp ike  sample i s  
r e n u n e d  to the labora tory  f o r  w l y s i s .  The f i e l d  spike is used as a check on 
f i e l d  handl ing and recovery procedures. An a l i q u o t  of.&.= f i e l d  sp ike  s t anda rd  
i s  r e t a i n e d  i n  t h e  l abora tory  f o r  deriVatiZAtiOn mnd comparative analysis .  

12.0 KETHOD PERFORMANCE 

12.1 nethod Bcrformance evalusrion: The fo l lov ing  expected method'perfo-ce 
parameters f o r  prec is ion .  ~ C C U T A C ~ .  m d  d e t e c t i o n  1 L m i k E  u e  provided i n  Table 
3. 

.. 
e-. 

L. 

.. 

Table 3. ' Expected Kethod Performance f o r  Formaldehyde 

Parameter R e c i s i o n  ' A c c u r a c ~  Detect ion Limit '  

Katrix:  Dual t152 RPD *202 1.5 x lo-' lb/ f t '  
t r a i n s  ., (1.8 ppbv) 

.- 
a 

' 
Relative pe rcen t  d i f f e rence  limit f o r  dual  trains. 
LFnit f o r  f i e l d  s)ike recover ies .  
The lover  r e p o r t i n g  limir having less than  1 X  p r o b a b i l i t y  of f a l s e  pos i t ive  

detect ion.  

! 

I:. 

.: 
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P t .  60, App.  A, Meth. 25A 

'1, Appl icabi l i ty  and Principle 
1.1 AppUcabUlty. This method applies to 

me measurement of total gzseous organic 
woncentration of vapors consisting primarily 
of alkanes. alkenes. and/or arenes (aromatic 
hydrocarbons). The concentration is ex- 
pressed in terms of propane (or other appro- 
piate organic calibration gas) or in terms of 
WboL 
1.2 Principle. A gas sample is extracted 

from the source through a heated sample 
line. if necwary. and glass fiber filter to  a 
flame ionization analyzer (FIA). Results are 
reported ss volume concentration equiva- 
lents of the calibration gas or as carbon 
Nuivalents. 
2. Ddnitioru 
2.1 Measurement System. The total 

equipment required for the determination 
of the gas concentratlon The system con- 
sists of the following major subsystems: 
2.1.1 Sample Lnterface. That portion of 

the system that is used for one or more of 
the f o l l o d r z  sample ac~uis i t lon,  sample 
transportation. sample conditioning. or pro- 
tection of the analyzer from the  effects of 
the stack effluent. 
2.1.2 Organic Analyzer. That portion of 

the system that senses o d c  concentra- 
tion and generates aa output pmvortional 
lo the gas concentration 
2.2 Span Value. The upper limit of a kas 

concentration measurement range that is 

specified for  affected source categories in 
the applicable part  of the regulations. T h e  
span value is esbblished in the applicable 
regulation and Is usullly 1.5 to 2.5 times the 
applicable emission limit. If no span d u e  is 
provided. use a spm value equlvalent to 1.5 
to 2.5 times the expected concentration. Far 
convenience. the span value should corre- 
spond to 100 percent of the recorder scale. 
2.3 Calibration Gas. A Imown concentra- 

tion of a gas in an appropriate f l u e n t  gas. 
2.4 Zero Drift. The difference In the 

measurement system response to a zero 
level calibration gas before and ufter a 
stated period of operation during which no 
unscheduled maintenance. repair. or adjust- 
ment took place. 
2.5 Calibration Drift. The difference in 

the measurement system response to a mid- 
level calibration gas before and aiter a 
stated period of operation during which no 
unscheduled maintenance, repair or adlust 
ment took place. 
2.6 Response Time. The time Interval 

from a step change In pollutant concentrs- 
tion at the Met  to the emlvion mesure- 
ment system to the time at  which 95 per- 
cent of the corresponding final value fs 
reached as displayed on the recorder. 
2.7 Calibration Error. The differmce b+ 

tween the gas concentration Indicated by 
the measurement system and the known 
concentration of the calibration gas. 
3. Apparatus 
A schematic. of an acceptable meirsure- 

ment system Is shorn  ln Figure EA-1. The 
essential components of the measurement 
system are described beloa: 

. 

HEATED 
U Y P L E  , 
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3.1 Organlc Concentration A n a l n z r .  A 
flame lonlzatlon analyzer t F U )  capable of 
meethg  or exceedlng the specIflcatlons in 
this method. 
3.2 Sample Probe: StaLnless steel. o r  

equivalent. three-hole rake type. Sample 
holes shall be 4 mm In diameter or smaller 
and located at  16.7. 50. and 83.3 percent of 
the qulva len t  stack diameter. Alternatlve- 
ly. a slngle openlng probe may be used so 
that a gas sample Is collected from the  cen- 
t r a l ly  located 10 percent area of the  stack 
cross-section. 
3.3 Sample m e .  Stainless steel or 

Teflon' t u b h g  to transport the  sample kas 
to the anallier. The  sample Une should be 
heated. If necesary. to prevent c o n d e w -  
tlon ln the  h e .  
3.4 Calibration Valve Assembly. A t l r e e -  

way valve =emblF to direct the  zero and 
&bration gases the a n a l n e n  is recom- 
mended Otner methods, sdch as QulCk-COn- 
nect hes.  to  route callbration gas to the 
snaly~ers are  applicable. 
3.5 Particulate Filter. An ln-stack or m 

out-of-stack glars flber filter Is recommend- 
ed If exhaust gas paniculate loading Is slg- 
nlficant. An outof-stack fflter should be 
heated to prevent any condensation. 
3.0 Recorder. A strigchart recorder, 

&og computer. or dlgftal recorder for  re- 
cnrdLng measurement data The mlnlmum 
data remrdhg requirement is one measur+ 
ment value per mlnute. Note: Thls method 
la often a9plled Ln U h l y  explaslve areas. 
Cautlon zmd care should bf! exercised Ln 
choice of equlpment and h t a l l a t ion .  
4. C d i b m t i o n  cnd Other met 

Gases used for cslibrations.'fuel. and com- 
bustion atr (If required) are contained in 
mmpr- gas cylhders. Preparation of 
calibration gases shall be done according to 
the procedxe In Protocol Xo. 1. llsted in 
Reference 9.2. Additionally. the manufac- 
turer of the  cyllnder should provide a rec- 
ommended shelf Uie'for each calibration gas 
cylinder over v;hIch the concentration does 
not chaoge more than = 2  percent from the 
certified value. For calibratlon gas values 
not generally available (Le.. o r g d c s  be- 
tween l and 10 percent by volume), alterna- 
tive methods for prepa-ing calibration gas 
mlxtUres. scch as dilution systems. may be 
used a i t h  prior approval of the AdmFnistra- 
tor. 

Calibration gases usually consi=.t of pro- 
pane In air or nitrogen and &-e determined 
in terms of the span value. Organic com- 
POUnds other than propane c8n be used fol- 
lowing the  above guidelines and making t h e  
appropriate corrections for response factor. 

* Mention of trade names or specific prod- 
u c u  does not consiitute endon-ment by the 
~ v i r o n m e n t a l  Protection Agency. 
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4.1 Fuel. A 40 percent H J 6 0  Percent He 

is recommended to avoid an oxygen SYner. 
gism effect that reportedly occurs when 
oxygen concentratlon var ies  slpnlilcantly 
from a mean value. 
4.2 Zero Gas. Hlgh purlty alr with l w  

than  0.1 parts per mlllion by  volume (Ppmv) 
of o w c  material (propane or  carbon 
equivalent) or less than 0.1 percent of the 
span value. whichever is greater. 

Law-level calibration Gas. An organic 
calibratlon gas a i t h  a concentration equiva- 
lent to 25 to 35 percent of the  appllcable 
span value. 
4.4 Mid-level Calibratlon Gas. A n  organic 

d i b r a t l o n  gas with a concentration equiva- 
lent to 45 to 55 percent of the appllcable 
span value. 
4.5 Hlgh-level Calibration Gas. h organ- 

ic allbration gas with a concentration 
epulvalent to 80 to 90 percent of t he  appll- 
cable span value. 
5. M e w u m n e n t  Sy~Lnn Perlonncnce Speci- 
fico!ioru 

5.1 Zero Drift. Lers than -3 percent of 
the  span value. 
5.2 Calibration Drift. Less than =3 per- 

cent of span value. 
5.3 Callbratlon Error. Less than -5 per- 

cent of the  calibration gas value. 
6. R-eLert Revamtiom 

6.1 Selectlon of Sampling Site. T h e  locs- 
tlon of the sampling site Is generally m i -  
fled by the-appllcable regulatlon or purpose 
of the test: Le.. exhaust s t a c k .  W e t  Une. e t c  
T h e  sample port shall be located at least 1.5 
meters or 2 equlvalent d i a e t e n  upstream 
of the gas &ha-ge to the atmosphere. 
6.2 LocBtlon of Sample Probe. Install the 

sample probe so that the  probe is c e n t d Y  
located In the s t a c k  pipe. or duct and is 
sealed tightly at the stack port connection 
6.3 Measurement System Preparation 

Prior to the emisslon test,.asemble the 
measurement system following the  manu- 
facturer's mitten LNtrucUons In preparLng 
the  sample interface and the o r g d c  arm 
lyzer. Make the system operable. 

F I A  equipment can be calibrated for 
almost any m!ge of total organics concen- 
trstiors. For high concentrations of organ- 
ics (>1.0 percent by volume as propane) 
modifications to  most commonly available 
ana lmen  are necessary. One accepted 
method of equipment modification is to de- 
c r e v e  the size of the sample to the  analyzer 
through the use of a smaller diameter 
sample capillary. Dlrect and continuOU 
measurement of organic concentration Is a 
necessary consideratlon when de tendnhB 
a n y  modilication design. 
6.4 Calibration Error Test. ImmediatelY 

prior t o  the test series. (aithin 2 hours Of 
t he  s t a x  of the test) introduce zero gas and 

or 40 percent HJ60 percent N, gas d x t u r e  \ 

4.3 



high-level calibration at  the calibration 
valve assembly. Adjust the analyzer output  
to the appropriate levels. if necessary. Cal- 
culate the predicted response for t he  low- 
level and  mld-level gases based on a linear 
response line between the zero and high-  
level responses. Then introduce low-level 
md mld-level d i b r a t i o n  gases successively 

the measurement system. Record the an- 
&zer responses for low.level and mid-level 
d b r a t l o n  gases and determine the differ- 
ences between the measurement system re- 
sponses and the predicted responses. These 
differences must be less than 5 percent of 
the respective calibration gas value. If Dot. 
the measurement system is not acceptable 
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 Mt check (Section 1.3).  
If adjustments are necesary before the  
completlon of the test series. perform the 
drift checks prior to the required adjust- 
ments and repeat the calibration following 
the adjustments. If multiple electronic 
ranges are  to be used. each a d d i t i o d  range 
must be checked wlth 8 mid-level calibration 
gss to verify the multiplication factor. 

6.5 Response Time Test. Introduce zero 
gas hto the measurement system a t  the 
c.libration valve asrembly. When the  
system output has stabilized. sv;itch quickly 
to the high-level calibration gas. Record the  
time from the concentration change to the  
measurement system response equivalent to 
95 percent of the step change. Repeat the  
test three times and average the results. 
I. Emission Measurement Test Procedure 
7.1 Organlc Measurement. Begin sam- 

pling at the  star t  of the test period. record- 
mg time and a n y  required process Informa- 
tion as appropriate. Ln particular. note on 
the recording chart periods of proccw inter- 
ruption or cyclic operation. 

7.2 Drlft Determination. Immediately 
following the  completlon of the test period 
and hourly during the test period. rehtro- 
duce the zero and mid-level calibration 
gases. one at a time. to the meascrement 
system a t  the calibration valve assembly. 
(Make no adjustments to  the measurement 
system until after both the zero and calibra. 
tiOn drift checks are made.) Record the ana- 
l n e r  response. If the driit values exceed the 
specified Hmlts. invaIidate the test results 
Preceding the check and repeat the test fol- 
l0-g corrections to the meuurement 
SPstem. Alternatively. recalibrate the test 
measurement system 8s in Section 6.4 and 
=Port the results using both sets of calibra- 
t b n  data (Le.. data determined prior to the 
test period and data determined following 
the test perlod). 
8. Orpanic Concmtmtion Calmlatiom 

Determine the average organic concentra- 
tion in terms of ppmv as propane or other 

calibration ga5. The average shall be deter- 
mined by the  integration of the output re- 
cording over the period specified in the ap. 
plicable regulation. 

If results u e  required in t e r n  of ppmv as 
carbon. adjust measured concentrations 
using Equation 25A-1. 

C,=K C,, Eq. 25A-1 

Where: 
C.=Organic concentration as carbon, ppmv. 
C,,=Organic concentration as measured. 

K=Carbon equivalent correction factor, 
wmv.  

K = 2  for ethane. 
K = 3  for propane. 
K = 4  for butane. 
K=Appropriate response factor for other 

organic calibration gases. 
9. Bibliogravhy 
9.1 Measurement of Volatile Organic 

Compounds--Guideline Series. US. Envi- 
ronmental Protection Agency. Research M- 
angle Park NC. Publication No. EPA-t50/2- 
18-041. June 1918. p. 46-54. 
9.2 Traceability Protocol for Establkhlng 

True Concentrations of Gases Used for Call- 
bration and Audits of Conthuous Source 
Emission Monitors (Protocol No. 1). US. 
EnvFronmental ProLeetion Agency. Fmlmn- 
mental Monitoring and Support Laboratory. 
Researth M a n g l e  Park. NC. June 1918. 
9.3 Guoline Vapor Bnksion LBbOratory 

Evaluation--Part 2. US. EnvLronmental 
Protection Agency. Office of Air Quality 
Planning and Standards. Research M a n g l e  
Park. NC. EMB Report No. E-GAS-6. 
August 1975. 
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CALCULATION EQUATIONS 

METHOD 2 

= 55.48 C p  ( 
VS 

= 60 vs A Qa 

4.995 qs,d Gd - - 
9 - 3ws 

m 

R!+* = 100 (vptwb 0.0003541 Ps  (Tdb - T w b ) ) / ~ P t d d  

* A l t e r n a t e  e q u a t i o n s  for c a l c u l a t i n g  m o i s t u r e  c o n t e n t  f r o m  wet b u l b  and 
d r y  b u l d  d a t a .  
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A 

A n  

Bws 

CP 

Ca 

CS 

EA 

Y 

Gd 

I 

Md 

mP 

MS 

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, IN. WC. 
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P S  = Absolute p r e s s u r e  o f  s t a c k  g a s ,  I N . H G .  

Ps td  = Standard a b s o l u t e  p r e s s u r e ,  29.92 I N .  HG. 

*a = Actual vo lumetr ic  s t a c k  gas flow r a t e ,  ACF:4 

..qs , d = 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 ,  DSCFY 

R H  = Rela t ive  humidi ty ,  Z 

Td b = Dry bulb tempera ture  o f  s t a c k  g a s ,  OF 

= Wet b u l b  t empera ture  o f  s t a c k  gas ,  O F  T W  5 

T m ( a v g )  = Absolute average  d r y  g a s  meter temperature , .  02 

Ts(avg)  = Absolute average  s t a c k  t empera tu re ,  O F  

T s t d  = S t a n d z r d  a b s o l u t e  t empera tu re ,  528 O F  (68 O F )  

0 = Total sampling t ime ,  m i n .  

v1 c = 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  

Vm = Volume o f  gas sample a s  measured by d ry  gas me te r ,  C F  

V,(,td) = Volume o f  gas  sample measured by t h e  dry gas meter 
c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  DSCF 

V,(,td) = Volume o f  wa te r  vapor i n  t h e  gas sample c o r r e c t e d  t o  
s t anda rd  c o n d i t i o n s ,  SCF 

- 
VS = Average a c t u a l  s t a c k  gas  v e l o c i t y ,  FT/SEC 

VPtdb = Vapor p r e s s u r e  a t  Tdb .  IN. H G .  
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, 

VPtwb = Vapor pressure at Twb, IN. HG 

m = Average pressure differential across the orifice 
meter, IN. 51C. 

AP = Velocity pressure o f  stack gas, IN. WC. 

Y = Dry test meter correction coefficient, dimensionless 

P = Actual gas density, LS/ACF 
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CALCULATION EQUATIONS 

METHOD 3 

10O(%O2 - ).5% CO) 
.264% N2 - %02 + 0.5% CO %EA = 

= O.44(%CO2) + 0.32 (%02) + 0.28 (%N2 + %CO) Md 

= Md (I - 8 ) + 0.18 Bws 
MS ws 

- - "w(std) 
Bws 'w(std) + "m(std) 
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CALCULATION EQUATIONS 

METHOD 5 

Pbar + m/13.6 
= 17.65 V, y ( 1 

'm(std) 'm(avg)  

= 0.0472 VIS 'w(std)  

- - 'w( s t d )  
Bws 'w( s t d )  + 'm( s t d )  

V 
) I  T s ( a v g )  m ( s t d )  

I = 0.0944 (p A I - 
s s n  Bws 

15.43 M 

c S  "rn(std) 
- - 

272.3 M P s  - - 
'a T s ( a v g )  ( " w ( s t d f  ' m ( s t d ) )  

= 8.5714 x Cs Qs,d 

1.3228 x lo-' Mp A - 
O A" 

(fip)2 - 
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SYMBOLS 

= Cross sectional area o f  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 o f  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 o f  stack gas, dry basis, g/g - mole. 

= Mass flow o f  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. WC. 
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= Absolute p r e s s u r e  o f  s t a c k  gas ,  I i 4 . H G .  P S  

Pstd = S t a n d a r d  a b s o l u t e  p r e s s u r e ,  29 .92  IN.  HG.  

*a = Actual vo lumet r i c  s t a c k  gas  flow r a t e ,  ACFM 

Qs ,d  = Dry volumetr ic  s t a c k  gas  flow r a t e  co r rec t ed  t o  s t a n d a r d  
c o n d i t i o n s ,  DSCF3 

R H  = Rela t ive  humidi ty ,  % 

Td b = Dry b u l b  t empera tu re  of  s t a c k  gas ,  O F  

Tw t, = We: b u l b  t empera tu re  o f  s t a c k  S a s ,  O F  

T m ( a v g )  = Absolute average d r y  gas m e t e r  t eape ra tu re .  O? 

T S ( a v g )  = Absolute average  s t a c k  t empera tu re ,  O F  

Tstd = S t a n d a r d  a b s o l u t e  t e m p e r a t u r e ,  528 O F  (68 OF) 

a = Total sam9ling t ime ,  m i n .  

v1 c = Total 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  

Vm = Volume o f  gas sample a s  measured by dry gas meter ,  C F  

Vm(std) = Volume o f  gas sample measured by t h e  d ry  gas meter  
co r rec t ed  t o  s t anda rd  c o n d i t i o n s ,  DSCF 

VW(,td) = 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 

- 
VS = Average a c t u a l  s t a c k  gas  v e l o c i t y .  FT/SEC 

V P t d b  = Vapor  p r e s s u r e  a t  Tdb, IN .  HG. 
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Vapor pressure a t  Twb, IN. 

Average pressure d i f f e r e n t  
meter, IN. U t .  

HG 

a 1  across  the  o r i f i c e  

Velocity pressure o f  s t ack  gas ,  IN. WC. 

Dry t e s t  meter cor rec t ion  c o e f f i c i e n t ,  dimensionless 

P = Actual gas dens i ty ,  LS/ACF 

M- 9 



I n t e r p o l  1 L a b o r a t o r i e s  
PM-10 E q u a t i o n s  

p r e l i m i n a r y  Run C a l c u l a t i o n s :  

Md = 0.44B- + 0.32Bq + 0.28 (B4 + B,) 

+p. 
pb 13.6 

p = 152.418 + 0.2552 t, + 3 .2355X10-5 ti 
+ 0.53147 (Bq) - 0.74143MC 

0 . 2 9 4 9  1 (t, + 460) 
(M8 P,) 

Q, - 2 .837x lO- 'p  

1.083 (t, + 460)  MdA% [ ',(l - 
AH = 

'b t, + 460 

O w e l l  T i m e s :  

F i r s t p o i n t  A t ,  = [ & ] 
(64 a w  

otherPoin ts  where n = 2 ,  3 ,  . . . 12 

9 - 5 - 9 1 / P L  
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where 

P o s t  T e s t  C a l c u l a t i o n s :  

AF 
V,,,,, 17 .64 y V' (t, + 460) 

p = 152.418 + 0.2552 Fn + 3.2355~10-~ pa 
+ 0.53147Bq - 0.74143MC 

ME = M d ( l  - ") + 0.18MC 
100 

0.7091 0.2091 

D50 = 0.15625( r8 + 460 ) (2) M, P E  

t, 

Q, 
I 

= drv 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  C 0 2  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 o f  O 2  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 o f  N2 i n  e x h a u s t  g a s  on a d r y  bas i s  

- p e r c e n t  by volume o f  CO 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 o f  water v a p o r  i n  e x h a u s t  g a s  

= a c t u a l  m o l e c u l a r  w e i g h t  o f  e x h a u s t  gas 

- a b s o l u t e  p r e s s u r e  o f  e x h a u s t  g a s ,  IN.HG 

= s t a t i c  p r e s s u r e  of 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 ,  IN.HG 

- 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  f rom 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 ,  OF 

- c y c l o n e  f l o w  r a t e  a t  a c t u a l  (or s t a c k )  c o n d i t i o n s ,  ACFH 

M - 1 1  



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  

AHI - o r i f i c e  c o e f f i c i e n t  or 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  C 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  meter ,  OF t, 

ApK201A= 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  

ApKz a v e l o c i t y  p r e s s u r e  o f  g a s  s t ream a s  measured  w i t h  S - t y p e  

Cpl(201*- 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  a s  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  o f  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 l  - 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 ,  OF t 3 

e - t o t a l  r u n  t i m e ,  m i n u t e s  

V l ( s t d l =  t o t a l  d r y  volume of  g a s  sampled ,  DSCF - f i n a l  voiume of  water 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 h  

-- 
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I 
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- i n i t i a l  volume of  water  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 ,  

- 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  

m t  

1 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  , 

a t  me te r  c o n d i t i o n s ,  CF 
9 volume of  d r y  g a s  sampled  a s  measured  b y  t h e  d r y  t e s t  m e t e r  

=, a c t u a l  o r  a c h i e v e d  50% c u t p o i n t  f o r  a g i v e n  r u n  o f  t h e  
d e v i c e  o r  c y c l o n e  u s e d  t o  remove o r  skim o f f  t h o s e  p a r t i c l e s  
w i t h  a e r o d y n a m i c  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  or 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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CALCULATION EQUATIONS 

CO.PPM*UET = CO.PPM,DRY (1 - MC/lOO) 
. .  

GRIDSCF = 5.0885 x 10-4 (CO-PPM-DRY) 

mg/dscm = 1.165 (CO-PPM-DRY) 

= 8.5714 x 10-3 (GR/DSCF)(QS,d) 
. 
rn 

2.9857 x FA (GR/DSCF) 
E 

Y 
E 20.9- 02,d 

Where 
COt02-free.dry.avg = average of two determinations of carbon 

monoxide on a dry, C&-free integrated 
flue gas sample reported In ppn by 
vol m e  

= carbon dioxide, concentration of flue 
gas:on a.dry percent by. volune basis C02,d 

= oxygen concentration of flue gas on a 
dry percent by v o l m  basfs 02.d 

M-13 
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Hc 

CO-PPM-DRY 

= moisture c o n t e n t  of f l u e  gas  on a percent 
by v o l w  b a s i s  

= ca rbon  monoxide c o n c e n t r a t i o n  i n  ppm by 
' volume on a dry b a s i s  

CO-PPM-WET ' = ca rbon  monoxide c o n c e n t r a t i o n  i n  ppm by 
volume on a wet or a c t u a l  b a s i s  

GR/DSCF = c o n c e n t r a t i o n  o f  ca rbon  monoxide i n  
f lue gas  on a g r a i n s  p e r  dry s t a n d a r d  
c u b i c  f o o t  b a s i s  (68 OF. 29.92 1N.HG.) 

mg/dsm = c o n c e n t r a t i o n  o f  carbon monoxide i n  
flue g a s  on a m i l l i g r a m s  per dry 
s t a n d a r d  c u b i c  meter b a s i s  (60 OF,  
29.92 1N.HG.) 

. 
m 

Qs.d 

E 

Fd 

= e m i s s i o n  o r  mass r a t e  of carbon 
monoxide on a LB/HR b a s i s  

= v o l u m e t r i c  f l o w  r a t e  o f  f l u e  gas  i n  dry 
s t a n d a r d  c u b i c  f e e t  per minute 

= emission f a c t o r  of carbon monoxide i n  
pounds of  ca rbon  monoxide e m i t t e d  p e r  
m i l l i o n  BTU h e a t  input  (LB/WBTU) 

= F-Factor  of r e s p e c t i v e  fuel i n  dry 
s t a n d a r d  c u b i c  f ee t  of exhaus t  g a s  a t  
0% oxygen p e r  m i l l i o n  BTU of  h e a t  i n p u t  
(DSCF/MMBTU) 
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CALCULATION EQUATIONS 

Chromotropic Acid Method for Formaldehyde 

ma 'soln m =  
t 'aliq 

where = mass of formaldehyde in total sample in ug 

= mass of formaldehyde in aliquot in ug 

= volume of total sample in cc ( 5 0 0  cc normally) 
a m 

vsoln 
V . = volume of aliquot taken for analysis in cc aliq 

.0283 mt 

'std 
PPM-DRY = 

P?M.WET = PPM DRY (l-MC/lOO) 

GRIDSCF = 5.45 x (PPM-DRY) 

mg/dscm = 1.249 (PPM-DRY) 

m = 8.5714 X (GR/DSCF) (Qs,d) 

where PPM-DRY = 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 

basis 

grains per diy standard cubic foot basis 
(68 F, 29.92 IN.HG.) 

per hour (LB/HR) 

MC = moisture content of gas on a percent by volume 

= concentration of formaldehyde in gas on a GR/DSCF 

m = emission or mass rate of formaldehyde in pounds 

M-15 
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Method 25A 

Tota l  Gaseous Organics Calculat ion Equations 

GR C/SCF = 2.180 x lo-' (ppn,w) 

CR C/DSCF = 2.180 X lo-' (ppa,w)/(l - MC/lOO) 

LB C/HR = 8.5714 x lo-' (GRJOSCF) (DSCFM) 

where : 

GR C/SCF = grains o f  t o t a l  gaseous organics ns carbon per actual 

( w e t )  standard cubic foo t  

OR C/tSCF =grains o f  t o t a l  gaseous organlcs as carbon per dry 

standard cubic f o o t  

LB C/HR = pounds o f  t o t a l  gaseous organics ns carbon emitted per 

hour 

Note 1: The Ratf isch Model RS55 Heated FID Analyzer as normally 
operated w i th  a heated f l l t e r ,  heated sample l i n e  and heated 
detector  oven gives ppn,w. 

Note 2: ppn,C = ppn as carbon = ppn methane 
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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 ,  I n c .  
(612 )  786-6020 

Calculation o f  (LB/KLB FLUE GAS) 
L o u i s i a n a  P a c i f i c  - Newberry M ich igan  

D r y e r  P a r t i c u l a t e  Emiss ion Rate 

Parame t e  r Run 1 Run 2 Run 3 

( Q , , d )  DSCFM 37304 35983 36294 

m f g  (LWHR) 193981 187112 188729 

mtg ( ~ O ~ L W H R )  194.0 187.1 188.7 

(LB/HR) 12.76 9.74 10.00 

E (LB/KLB) 0.066 0.052 0.053 

rn = 194612/37416 = (LB/HR)/(DSCFM) = 5.20 Q,, 
f !  

From Method 2 D e t e r m i n a t i o n  

S-412 
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Y 
I n t e r p o l 1  Labora tor ies ,  I n c .  

(612 )  786-6020 

C a l c u l a t i o n  o f  (LB/KLB FLUE GAS @50% EXCESS A I R )  
Louis iana P a c i f i c  - Newberry Michigan 

Thermal O i l  Heater P a r t i c u l a t e  Emission Rate 

Parameter Run 1 Run 2 Run 3 

(Q,,d) DSCFM 11798 12043 12001 

mfg (LB/HR) 57338 58529 58325 

mfg ( IO~LB/HR) 57.3 58.5 58.3 

mp (LB/HR) 1 .44  1.87 1.81 

E (LB/KLB) 0.025 0.032 0.031 

Bo* ( *  V / V )  14.90 14.70 14.40 

E (LB/KLB f l u e  gas  ad j .  
t o  505 Excess A i r )  0.044 0.054 0.050 

mfg = 58819/12106 = (LB/HR)/(DSCFM) = 4.86 Qsd 
From Method 2 Determinat ion  
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S A M P L I N G  T R A I N  C A L I B R A T I O N  D A T A  
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T i  m e  
I m i n )  

EFA Method  5 G a s  M e t e r i n g  Sys tem 
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  

J o b  & v r / r d & # q  D a t e  3- T -Pz 

O p e r a t o r  9- M G d U l e  No. '3 
r - -  

Meter Temp. ! O F >  

I n l e t  o u t  1 et 
Vu1 u m s  

( C F )  

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 ~ l  m o d u l e  a t  a f l o w  r a t e  e q u a l  
t o  .'''He f o r  1 0  m i n u t e s  before a t t a c h i n g  t h e  Llm- 

b i l i c a l .  Record t h e  f a l l a w i n g  d a t a :  

C a l c u l a t e  Y,, as follows: 

Y,, = L d  /f7 

I +  Y,, i 5  n G t  within t h e  t-ancje o f  O.?? t o  1.#:)3, " t h e  volurnr 
, r , e t s r i n g  syatem si-,:uli: be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g .  

CFR T i t l e  43, Fa-t 60, Cppendi:.: A .  Method  5 ,  S e c t i o n  4 . 4 .  1 

5-432R 
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EFR M e t h o d  5 Gas 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  Da ta  S h e e t  

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 o l  m o d u l e  a t  a f l o w  r a t e  equal 
t o  .''',HS f o r  1 0  i h i n u t c 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 .  F :scord  t h e  f o l l o w i n g  d a t a :  

Meter Temp.  ("F) 
T i  m e  Val L i m e  

!min)  (CF) I n l e t  Ou t  1 e t  

C a l c u l a t e  Y,, as follows: 

I-C Y,, i s  n o t  w i t h i n  t h e  r a n g e  U+ 0.97 t u  1.03, " t h e  v o l u m e  
n e t s r i n g  s.;/st=m s h . ? ~ 1 1 J  be i n v s s t i g a t e d  b e f o r c  b e g i n n i n g .  

CFR T i t l e  L?,::), Fart  A!:), Cppendi; . :  9, y - + b - d  g r C  qL, = J, '-- z . ~ t i c . n  1.4.1 

5-432R 
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I n t e r p o l 1  L z b o r a t o r i a : .  l n c .  
i a l z )  7s.5-,5<:1&tl 

EPA Method S G a s  M e t e r i n g  S y s t e m  
D u a l i t y  C o n t r o l  'Check  Data S h e e t  

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 o l  m o d u l e  a t  a f l o w  r a t e  e q u i l  
t o  .'.'.HE f o r  1i:l 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  u m -  
b i l i c a l .  F:SCGrd the f o l l o w i n g  d a t a :  

Meter Temp. ( O F )  
T i  me 
!min) (CF) Out  1 e t  

C a l c u l a t e  Y,, a s  fallows: 

i:~ . 5 
Y," = [ !t, F~ + 450) ] . 

7 ", 

/ 

I f  Y,, is rNot w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03. " t h e  v o l u m e  
, m e t e r i n g  s y s t s r ~  5 h o u l d  t j i  i n v e s t i g a t c d  b e f o r e  b e g i n n i n g . "  

CFR T i t l s  X I ,  P e r t  60, Cppendi!.: 9, M a t h o d  5, S e c t i f i n  4 . 4 .  1 
5-432R 
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EFF\ M e t h o d  5 Gas M e t e r i n g  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  

T i  m e  
( m i n )  

I 
I 

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 o l  m o d u l e  a t  a f l o w  r a t e  e q u a l  
t o  ."+IS f o r  10 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  u m -  
b i l i c a l .  f i e c o r d  the f o l l o w i n g  d a t a :  

, d d ~ ?  '...HS~ F 6  i n .  W. C.  B a r  p r e s s  IS,W i n .  ~ g .  - - / 

Meter Temp. (OF) 

( C F )  I n l e t  C u t  1 et 
'Vol uine 

C a l c u l a t e  Y,, a s  f o l l o w s :  

I 7 1:) . 5 

I 
I 
1 
I 
I 
I 
I 
I 
t 
I 
I 

I f  Y,, is n a i  w i t h i n  t h c  r a n g e  uC Cr.77 t u  1 . i : ) Z 3  " t h e  volume 
m e t e r i n g  sys tE .m s h o u l d  b e  i n v e s t i g s t e d  b e f o r e  b e g i n n i n g . "  

CFR T i t l e  45, P a r t  A(:). Cppendi : . ;  A .  N e t h a d  5 ,  S e c t i o n  4 . 4 .  1 I S- 43 2 R, 

Page 11 N-4 
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EPA M e t h o d  5 Gas M e t e r i n s  Sys tem 
6 i a l  i . t y  C o n t r o l  C h e c k '  Data S h e e t  

Date 2- V-Y< 
O p e r a t o r  Module No. 

I n s t r u c t i o n s :  n p e r s t e  t h e  c o n t r o l  r r l o d u l ~  st a f l o w  r a t e  e q u a l  
t u  ..'.He f o r  I C 1  m i n u t e s  b a f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  Record the f o l l o w i n g  d a t a :  

C a l c u l a t e  Y,, as follows: 

7 - CI . 5 

L 1 

1.: Y,, is no.: w i t h i n  t h e  range  o f  C1.97 t o  1.1:12~ "the volume 
, n e t z r i r , q  syst=.m shoi.ild be i n ' . ' - -  v e - t i q a t r d  b e f a r e  b e - g i n n i n - g .  '' 

CFR T i t l e  K), F'ar t  50: S p p e n d i ; :  A .  M r t h a d  5 ,  S r c t i o n  4 . 4 . 1  

5-432R 
N- 5 Page 11 



EFA Method 5 G a s  M e t e r i n g  System 
D u a l i t y  C o n t r o l  Check  D a t a  S h e e t  

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 o l  module a t  a flow ra te  e q u a l  
t o  ".Hil f o r  l i : ~  m i n u t e s  before  a t t a c h i n g  
b i l i c a l .  ' F:ecurd the f o l l o w i n g  d a t a :  

t h e  

i n .  

urn- 

W .  C 

Meter Temp. ("F) 
T i  m e  Vol L i m e  
!minl (CFl I n l e t  O u t l e t  

C a l c u l a t e  YE, .  a s  f o l l o w s :  

L A 

I+ Y,,  i s  n o t  w i t h i n  t h e  r a n g e  of i:i.9? t u  1.1:)2,  "the volume 
m e t a r . i n g  SyStSirt s h o u l d  b e  i n v E s t i g a t e d  be fo re  b e g i n n i n g .  " 

CFR T i t l e  CJ, P a r t  6o. kppendi:: 2, Method 5, S e c t i c j n  4.4. 1 

5-432R 
N- 6 Paqe 11 
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I n t e r p o l 1  Laborator ies,  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date of  Cal ibrat ion:  2-4-92 

Technician: D. Van Hoever 

Nozzle Number 5-4 

The nozzle i s  r o t a t e d  i n  60 degree increments and the diameter a t  each 

point  i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posi t i  on O i  ame t e  r 
( i nches ) 

.246 

.246 

3 .246 

Average: .246 

N- 16 
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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 :  2-5-92 

Techni c i  an: D. Van Hoever 

Nozzle Number 5-8 

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  t h e  nearest  0.001 inch .  The observed readings and 

average are  shown below. 

P o s i t i o n  D i  ame t e  r 
( i nches )  

1 .501 

2 .504 

3 .502 

Average: .502 

N-17 



I n t e r p o l 1  Laboratories, 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 :  2-6-92 

Technician: D. Van Hoever 

Nozzle Number 5-3 

The nozzle i s  r o t a t e d  i n  60 degree increments and the diameter a t  each 

point  i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posi t ion Diameter 

( inches)  

1 .189 

2 .189 

3 .189 

Average : .189 

N- l a  
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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 :  2-7-92 

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 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 read ings  and 

average are shown below. 

P o s i t i o n  Diameter 

( inches ) 

1 .182 

2 .182 

3 .181 

Average : .182 

N-19 
A 



I n t e r p o l l  Laboratories. Inc. 

Temwrature neasuranent Devlca 
p l i b r a t l o n  Sheet 

Wethod o f  Callbration: 
a Coap i r i ron  i g i i n s t  AfTl r r c u r y  i n  gliu t h i r i o w t l r  s r i q  I t h i r w a l t i t t i d  i n d  i n s u l e t r d  t l u i i n u i  block dcr iqned 

to prmidc s n i f o r i  t e i n r e t u r e .  The t c n p e r i t u r i  i s  d j a t e d  
ca r t r i dge .  
0 i t 9 1  model CL-IOO i!Di I ThirmoupIt s i w l i t o r  r h i d  p r o v i d a  zz p r t c i s e  t e t u e r i t w e  t w i r i l i n t  i i l l i r o l t  
r i ~ n i l r .  The CL-100 i s  co ld  j unc t i on  c o i D t n r i t e d .  C l l l l r e t l o a  Iccurecy i e  ?. 0.11 of lDln l Z l O O ~ l  : 1 degree 
[for a e g i t i r i  temDeritgres add t 2 deqrc t r .  T h l  CL-IO0 s i n u l i t a  i x e c t l y  t h e  l i l l i r n l t r g e  of e TJDC I 
t h i r i o c o u p l i  i t  t h t  indicr:ed t e i p e r i t u r l .  

id jus t ins  t h e  r o l t i ! c  o a , t h c  blxt L i i t e r  

@, 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

Temperature o f  
standard o r  

Simulated ~emp (OF) 

Response o f  
Un l t  Under Test 

( O F )  

OF E off scale response by u n l t  under tes t  (%I 
t dev = 100 A t  / (460 + t) 

u n l t  I n  tolerance 
Un i t  was not  i n  tolerance: reca l lb ra ted  - See new c a l i b r a t i o n  sheet. 

5-433 
N-20 
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I 
I 
I 
I 
I 
I, 
I 
I 
I 
I 
I 
I 
I 
I1 
I 
I 
I 
I 
I 

Desi red Temperature of 

I)cmlnal Slmulated Temp (OF) 

0 0 

Standard or Temp (OF) 

100 /UO 
200 mD 
300 

500 5-00 
600 
700 
800 
900 

1000 
1100 
1200 
1300 /3d, 
1400 fyao 

400 A A 

3!g 

.* 35 
1500 f500 
1600 
1700 
1800 
1900 
2000 
2100 

c 

c 

Interpol1 Laboratorles, IN. 

g.allbratlon Sheet 
p 

Response of 
UIlt Under Tast 

(PF) * + 
-3%- 

-+F- 

too 

4$5 
-8 * 
* 
& 
/322 

/428' 

- 
c 

Averages: 

Method o f  Callbratlon: 
17 C o a p a r i r o n a ~ a i n c t  ASTl l  r r c u r y  in 9lirr t h t r M r t e r  n i n 9  I t h e m t I t t e d  and InSUl I t td  aluminum block deSi9nld 

to proride enifon t e m w a t u r a .  l b e  t r q e r a t u r e  i a  rdjnted bl t d j n t i a 9  t h r  voltr9e w the block b e t t e r  
cartr idge.  
m e g a  #del CL-300 TrDt Therwcouple s i n r l i t o r  hid p r o r i k  n precise t e w i t i r a  w i n l e n t  m i l l i v o l t  
a i ~ n l l c .  The CL-300 is cold junction coapenrated. Calibrat ion Kcuracy i s :  #.IS of wan I Z l O O ~ l  1 degree 
( f o r  r 9 1 t i v e  temDiratures add f t degrees. The EL-300 s i ru l l tes  exactly the l i l i i r o l t l g e  of a Type I 
thermocouole at the i n d i c r t t d  temperature. 

Devl 

A t  

& Unit In tolerance 
ff U n l t  was not I n  tolerance: reca l lb ra ted  - See n e w  cal ibrat ion sheet. 

N- 2 1 
5-433 

1 
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(612)786-6020 

S - T m  ' P l t o t  TUk  InSwtlm S&ct 

. P l t o b e  Ilo. "7 3 -5- 

I 
I 

P i t o t  tube dlmensloru: .. 

I 
I 

1. Extern1 tub lng  dlameter (Dt) : ,213 IN. 
2. Base to Slde A openlag p lane  (PA) . , us--7 m. 
3. Base to Slde B opening plane (P,) , L / m  111. 

A1 1 gnment : 

4. al<lOO 

6. B1 <'50 / 

7. B2 < 5O :.1 

.. : I 
I 

- 4' - - I 
I 

IN. I 
I 
I 

. 'I 

- 
8. Z <.125' .. ' 4  

9. W c.0625' L: : - --z 

- 
Distance from Pitot to P r o b e  Components: 

10. P l t o t  to 0.500 IN. nozzle , 7/8. 

11. Pltot  to probe sheath 'T,& IN. 

12. Pltot  to thermocouple ( p a r a l l e l  to probe) '7. &I IN. 

13. P l t o t  t o  thermocouple (perpendicular to probe) , 7 k  2Ja. 
. .. 

a 
&l 

Meets a l l  EPA design cr l t er la  t h u s  Cp = 0.84 

Does not meet EPA design c r l t e r l a  - t h u s  callbrate In wlnd tunnel 

. 

C) = 

Date' o f  Inspection: Inspected by: 

I CFR T l t l s  40 Part 60 Appendlx A Method 2 

I 
S-348R(1) . . . . . . .. . . -. . . . _ _  N-22 

~~ 
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(612)786-6020 

PI tu t  tube dlmensions: .. 
1. Exteraal tubing diameter (Dt) . - ,  3/3 IN. 
2. 
3. 

Base to Side A opcnfng plrnc (PA) 
Base to Slde B openlng p l a n e  (PB) 

. %Y/ fll. 
, d&< IN. 

A1 I pnment : 

4. al & 

8. Z c.125' . 0 3  - 
9. Y c.0625' c 03 - 

Dfstance f r o m  P l t o t t o  Probe  Components: 

10. P l t o t  to 0.500 IN. nozzle . 75r In. 

11. P l t o t  to probe shea th  3 dB In. 
12. P I t o t  to thermocouple ( p a r a l l e l  to probe) 3.Qd In. 

13. P i t o t  to thermocouple (perpendlcul r r  to probe) , 749 IN. 

Meets a l l  EPA design c r i t e r i a  t h u s  5 = 0.84 

Does not wet EPA design criterla - thus ca l lb ra to  In  wlnd tunnel L7 
C) = 

Date' o f  Inspection: Inspected by: 

CFR T l t l o  40. Part 60 Appendix A Mathod 2 

. . . . . . . . . . . . . . .  - S-348R( 1) N-23 
. . _._ . . . . . . . . .  ......... __ ....... 

> 
, .  



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

, I . -  &' . -  /. /:.: 2 
Date 

Mercury Column Barometer No. 

F- : /,. Technician . 4 //A2 :."/&..dX2p 

Aneroid Barometer No. '. ,' ,-/.,.. -,,?<,<. ,'gL.&dL. /A ;";* ' ,d //c i' i 8 ''Y y 

1 

Actual Mercury 
Barometer Read 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Temp. Factor Barometer Read Barometer Read (Pba-Pbm) 

Has this barometer show any consistent problems with calibration? 
yes, explain. 

Yes(No/ If 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against 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 
mercury barometer readings. 5-312 

N-24 
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. .  

Actual Mercury 
Barometer Read 

29.27 

INTERPOLL LABORATORIES 
. I1 (612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date 7/F/G / 

Technician --A&? e /Afl A P i 4 + -  

Aneroid Barometer No. &C/+,mc-fc S e r f 2  / e S L  / Z / L  

Mercury Colum6Barometer No. 1 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Temp. Factor Barometer Read Barometer Read (Pba-Pbm) 

- 
7b' . i/ Zf. / L  2.9, / 7 .o/ 

Has this barometer shown any consistent problems with calibration? Yes/No. If I 
yes, explain. 72- 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against 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 
mercury barometer readings. 5-312 

N - 2 5  
ill .. . . .  . .  . - .  




