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1 INTRODUCTION 

On June 17. 1993 I n t e r p o l l  L a b o r a t o r i e s  Personnel conducted a NSPS 

P a r t i c u l a t e  and V i s i b l e  Emiss ion Compliance Test  on the  Bemid j i  B lack top  

Por tab le  Aspha l t  P l a n t  s t a t i o n e d  n o r t h  o f  Bemid j i ,  Minnesota. Ed 

Trowbridge, Ken Rosenthal  and Bob Aschenbach performed t h e  on-s i  t e  p o r t i o n  

o f  t h e  t e s t .  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 rov ided  by Leonard Sher i ck  o f  Bemid j i  B lack top .  The t e s t  was n o t  

wi tnessed by a member o f  the  Minnesota Po l lu t ion  Con t ro l  Agency. 

The un i t  t e s t e d  i s  a Barber  Greene Model DM-65 p o r t a b l e  a s p h a l t  

p l a n t  which has a r a t e d  c a p a c i t y  o f  320 TPH w i th  5s  mois ture .  The 

p a r t i c u l a t e  emiss ions a re  c o n t r o l l e d  by a Stan S tee l  PA960M Baghouse. The 

un i t  was t e s t e d  process ing  100% v i r g i n  aggregate.  The p l a n t  was f i r e d  

w i t h  No. 6 f u e l  O i l  and opera ted  under  normal c o n d i t i o n s .  

P a r t i c u l a t e  e v a l u a t i o n s  were performed i n  accordance w i th  €PA 

Methods 1 - 5 .  and 9. CFR T i t l e  40. P a r t  60. Appendix A ( r e v i s e d  J u l y  1, 

1992). A p r e l i m i n a r y  de te rm ina t ion  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 be fo re  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  nozz le  d iameter  r e q u i r e d  fo r  i s o k i n e t i c  sample w i thdrawal .  An 

I n t e r p o l l  Labs sampl ing t r a i n  which meets or exceeds s p e c i f i c a t i o n s  i n  the  

above-c i ted re fe rence  was used t o  e x t r a c t  p a r t i c u l a t e  samples by means o f  

a heated 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  o f  t h e  Method 5 sampl ing t r a i n  and analyzed as pe r  Minnesota Rules 

Dar t  7005.0500. 

An i n t e g r a t e d  f l u e  gas sample was e x t r a c t e d  s imu l taneous ly  with each 

p a r t i c u l a t e  sample using a s p e c i a l l y  designed 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  sampling was complete, t h e  bags 

were re tu rned  t o  the  l a b o r a t o r y  fo r  Orsat  ana lys i s .  P r i o r  t o  sampling, 

t he  T e d l a r  bags a re  l e a k  checked a t  15 IN.HG. vacuum w i t h  an i n - l i n e  
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ro tameter .  Bags w i t h  any d e t e c t a b l e  in leakage a re  d iscarded.  

Tes t i ng  was conducted from 6 t e s t  p o r t s  s i t u a t e d  h o r i z o n t a l l y  on the  

s tack.  The t e s t  p o r t s  a re  l o c a t e d  5 d iameters downstream and 0.8 

diameters upstream o f  t h e  neares t  f l o w  d is turbances.  A 24-point  t r a v e r s e  

was used t o  c o l l e c t  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  samples. Each t r a v e r s e  

p o i n t  was sampled 2.5 minutes t o  g i v e  a t o t a l  sampling t ime o f  60 minutes 

pe r  run. V i s i b l e  emiss ions de te rm ina t ions  were performed by Ken 

Rosenthal, an EPA-ce r t i f i ed  observer .  

The Impor tan t  r e s u l t s  of t h e  t e s t  a re  summarized i n  Sec t ion  2. 

D e t a l l e d  r e s u l t s  a r e  p resented  i n  Sect ion  3 .  F i e l d  da ta  and a l l  o t h e r  

suppor t ing  i n f o r m a t i o n  are  presented  i n  the  appendices. 

2 



2 SUMMARY AND DISCUSSION 

The r e s u l t s  o f  t h e  p a r t i c u l a t e  emiss ion t e s t  a re  summarized i n  

Tables 1 - 2. The r e s u l t s  a re  summarized i n  the  t a b l e  below. 

Concent ra t ion  Emission Rate 

Process (GR/DSCF) (LB/HR) 

V i r g i n  (Dry  + Organic  Wet Catch) 0.0159 2.07 

V i rg in  (Dry Catch On ly )  0.0102 1.85 

Opac i ty  averaged 2 percen t .  

No d i f f i c u l t i e s  were encountered i n  the  f i e l d  o r  i n  the  l a b o r a t o r y  

e v a l u a t i o n  o f  t h e  samples. O n  t h e  b a s i s  o f  these f a c t s  and a complete 

rev iew o f  the  d a t a  and r e s u l t s ,  i t  i s  o u r  o p i n i o n  t h a t  t h e  r e s u l t s  

repo r ted  h e r e i n  a re  accura te  and c l o s e l y  r e f l e c t  t h e  a c t u a l  va lues which 

e x i s t e d  a t  t h e  t ime t h e  t e s t  was performed. 

3 
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3 RESULTS 

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

t h i s  s e c t i o n .  Gas compos i t ion  (Orsa t  and mo is tu re )  a re  presented f i r s t  

f o l l owed  by the  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  and o p a c i t y  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  are  g i v e n  i n  the  

appendices. 

The r e s u l t s  have been c a l c u l a t e d  on a personal  computer u s i n g  

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

c u l a t i o n s .  EPA-published equat ions  have been used as the  b a s i s  of t he  

c a l c u l a t i o n  techniques i n  these programs. The p a r t i c u l a t e  emiss ion r a t e  

has been c a l c u l a t e d  u s i n g  the  p roduc t  o f  t h e  concen t ra t i on  t imes f l ow  

met hod. 
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I I n t e r p o l 1  L a b s  R e p o r t  No. 3-9132 
B e m i d j i  B l a c k t o p  Company 

N o r t h  o f  B e m i d j i ,  M i n n e s o t a  

I 

T e s t  N o .  1 
A s p h a l t  P l a n t  S t a c k  

R e s u l t s  o f  O r s a t  Ei M o l  s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 Ei 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 
06-17-93 06-17-93 06-17-93 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  10.00 10.00 

o x y g e n  .................... 8.60 8.60 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  81.40 81.40 

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

c a r b o n  d i o x i d e  . . . . . . . . . . . .  6.11 6.06 

o x y g e n  .................... 5.26 5.21 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  49.77 49.31 

w a t e r  v a p o r .  . . . . . . . . . . . . . .  38.86 39.43 

D r y  m o l e c u l a r  w e i g h t  . . ...... 29.94 29.94 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  25.30 25.23 

S p e c i f i c  g r a v i t y . .  ........... 0.874 0.872 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  38037 37778 

F O  1.230 I .  230 

9.40 

9.40 

81.20 

5.79 

5.79 

49.99 

38.44 

29.88 

25.31 

0.874 

37445 

I 

1.223 I 

a 



3.2 Results o f  Par t iculate  Loading Determinations 
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I n t e r p o l 1  L a b s  R e p o r t  No .  3 -9132  
B e m i d j i  B l a c k t o p  Company 

N o r t h  o f  B e m i d j i ,  M i n n e s o t a  

1 
I 

I 

i 
1 
I 
1 
I 
I 
I 

T e s t  N o .  1 
A s p h a l t  P l a n t  S 

R e s u l t s  o f  P a r t  

ac  k 

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 . .  . . . (HRS) 
S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  (SQ.FT) 
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 . .  ( I N . H G )  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg .  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 l 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  . . (DEG-F)  

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

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

Run 1 
0 6 -  17  -93  

111.5 / 1 3 2 8  

- 0 . 8 5  
1 3 . 9 9  

.840 

0.0 
4 4 3 . 0  

1 6 . 0  
4 5 9 . 0  

0 . 0 4 1 1  

0 . 9 9 8 4  
2 8 . 5 6  

1 . 2 2  
7 1 . 9  

3 5 . 9 0  
3 4 . 0 6  

6 0 . 0 0  
. 2 5 2  

273 

5 0 8 3 3  
2 1 3 3 9  

1 0 7 . 5  

0.00781 
0 . 0 1 8 6 2  

3 , 4 0 6  

Run 2 
0 6 - 1 7 - 9 3  

1 3 5 5 / 1 5 0 1  

- 0 . 8 5  
1 3 . 9 9  

. 8 4 0  

0.0 
4 1 0 . 0  

1 4 . 0  
4 2 4 . 0  

0 . 0 3 2 8  

0 . 9 9 8 4  
2 8 . 5 6  

1.00 
8 3 . 5  

3 3 . 1 0  
3 0 . 7 1  

6 0 . 0 0  
. 2 5 2  

2 8 2  

5 0 3 9 8  
2 0 6 9 0  

100.0 

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

2 . 9 2 2  

Run 3 
0 6 - 1 7 - 9 3  

1 5 2 0 / 1 6 2 3  

- 0 . 8 5  
1 3 . 9 9  

. a 4 0  

0.0 
3 9 5 . 0  

1 9 . 0  
4 1 4 . 0  

0 .0253  

0 . 9 9 8 4  
2 8 . 5 6  

1 . 0 4  
87 .7  

33 .95  
3 1 . 2 6  

60.00 
. 2 5 2  

285 

51420  
2 1 3 8 0  

9 8 . 5  

0 . 0 0 5 1 9  
0 . 0 1 2 4 9  

2 . 2 8 8  

10 
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I n t e r p o l 1  L a b s  R e p o r t  No. 3 - 9 1 3 2  
B e m i  d j i  8 1  a c k t o p  

B e m i d j i ,  M i n n e s o t a  
I 

T e s t  No. 1 
A s p h a l t  P l a n t  S t a c k  

R e s u l t s  o f  O p a c i t y  O b s e r v a t i o n s  ------------ EPA M e t h o d  9 

! 

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 9 . 1 7  
5 0 . 0 2 2 3  9 0 . 8 3  

10 0 . 0 4 5 8  0.00 
1 5  0 . 0 7 0 6  0.00 
2 0  0 . 0 9 6 9  0.00 
25 0 . 1 2 4 9  0.00 
3 0  0 . 1 5 4 9  0.00 
35  0 . 1 8 7 1  0.00 
4 0  0 . 2 2 1 9  0.00 
4 5  0 . 2 5 9 6  0.00 
5 0  0 . 3 0 1 0  0.00 
5 5  0 . 3 4 6 8  0.00 
6 0  0 . 3 9 7 9  0.00 
6 5  0 . 4 5 5 9  0.00 
7 0  0 . 5 2 2 9  0.00 
7 5  0 . 6 0 2 1  0.00 
8 0  0 . 6 6 9 0  0.00 
8 5  0 . 8 2 3 9  0.00 
9 0  1.0000 0.00 
9 5  1 . 3 0 1 0  0.00 
9 9  2 . 0 0 0 0  0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 4 . 5 4  Avg OD 0 . 0 2 0 3  T ime a v e r a g e  

O b s e r v e r :  K e n n e t h  A .  R o s e n t h a l  
Cert .  D a t e :  0 4 - 0 1 - 9 3  
D a t e  o f  O b s e r v a t i o n :  0 6 - 1 7 - 9 3  
T i m e  o f  O b s e r v a t i o n :  1 1 1 5 - 1 3 2 5  

12 
I 
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I n t e r p o l 1  Labs  R e p o r t  No.  3-9132 
Bemi d j  i 8 1  a c k t o p  

B e m i d j i ,  M i n n e s o t a  

T e s t  N o .  2 
A s p h a l t  P l a n t  S t a c k  

Resul ts  o f  Opac i ty  Observat ions ------------ EPA Method 9 

________________________________________------------------ 
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( % )  

________________________________________--------- - - - - - - - - -  
0 0.0000 81.25 
5 0.0223 18.75 
10 0.0458 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 

_______---_____-_--_____________________-----------_------ 
Avg Opac 0.94 Avg 00 0.0042 Time a v e r a g e  

O b s e r v e r :  K e n n e t h  A .  R o s e n t h a l  
C e r t .  D a t e :  04-01-93 
D a t e  o f  O b s e r v a t i o n :  06-17-93 
T i m e  o f  O b s e r v a t i o n :  1355-1455 

13 



I n t e r p o l 1  L a b s  R e p o r t  No.  3-9132 
Bemi d j i  8 1  a c k t o p  

B e m i d j i ,  M i n n e s o t a  

T e s t  N o .  3 
A s p h a l t  P l a n t  S t a c k  

R e s u l t s  o f  O p a c i t y  O b s e r v a t i o n s  ------------ €PA M e t h o d  9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( % )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 83.00 
5 0.0223 17.00 
10 0.0458 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 0.85 Avg OD 0.0038 T i m e  a v e r a g e  

O b s e r v e r :  K e n n e t h  A .  R o s e n t h a l  
C e r t .  D a t e :  04-01-93 
D a t e  o f  O b s e r v a t i o n :  06-17-93 
T i m e  o f  O b s e r v a t i o n :  1520-1620 

14 



4 RESULTS OF FUEL AND AGGREGATE ANALYSES 
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INTERPOLL LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Bemidji Blacktop 
Laboratory Log No. 9132 

Results o f  Moisture Analysis' 

Loq No. Test/Run Sample Tvpe 'r Moisture 

9132-16 Test 1 Run 1 V i r g i n  Aggregate 

9132-17 Test 1 Run 2 V i r g i n  Aggregate 

9132-18 Test 1 Run 3 V i r g i n  Aggregate 

4.04 

3 .71  

4.39 

Respectfully submitted, 

I 
Jeannie F.  O ' N e i l ,  Manager 
Inorganic Chemistry Group 

JFO/cg 

'Analysis by ASTM Method D3173 
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INTERPOLL LABORATORIES. I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

Bemi d j i  81 acktop 
Sample Log No. 9132-19 

Results o f  Fuel Analysis 

Test: 

Sample Type: 

1 

No. 6 Fuel O i l  

Parameter Method A s  Received 

Gross heating value BTU/GAL ASTM 0240 155694 

Sulfur b ASTM 03177’ 1 .61  

Ash % ASTM 0482 0.05 

Speci f c  g r a v i t y  60/60 OF ASTM 01298 1.0295 

Respectful ly  submitted, 

+A ?;Oy<D 
Jeannie F. O’Nei l ,  Manager ( Inorganic Chemistry Group 

JFO/cg 

’Modified ASTM Method 

17 



APPENDIX A 

P R E L I M I N A R Y  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  
1 .  

I 

I: 

.. 



I 
1 

I 

! 

I 

i 

I n t e r p o l 1  L a b s  R e p o r t  No . 3 -9132  "' 
B e m i d j i  B l a c k t o p  Company 

N o r t h  o f  B e m i d j i .  M i n n e s o t a  

T e s t  No . 1 
A s p h a l t  P l a 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... 

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  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape 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  . . . . . . . . . . . . . . . . .  (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  . . . . . . . . . . .  (1N.WC) 

Avg . 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 )  

Avg . l i n e a r  v e l o c i t y  . . . . .  (FT/SEC)  

Gas d e n s < t y  .............. (LB/ACF)  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  (LB/HR) 

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- 1 

.... M e t h o d  2 

0 6 - 1 7 - 9 3  

0 

2 8 . 5 6  

. 8 4  

6 

24  

R e c t a n g u l a r  

3 8  

53 

1 3 . 9 9  

UP 

- .e5  

245  

3 8 . 8 6  

50 .2  

. 0 4 6 8 9  

2 9 . 9 4  

1 1 8 5 3 6  

4 2 1 2 9  
18383 



I. 

1: 

I .  

. 

APPENDIX B 

LOCATION OF TEST PORTS 
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I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

Damper 

B E M I D J I  BLACKTOP COMPANY 

BOEING LITTLE C A T  

0 0 0 0  

\ \ \  

T 

1 
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APPENDIX C 

F I E L D  DATA SHEETS 



'I4 I INTERPOLL LABORATORIES - EPA METHOD 2 FIELD DATA SHEET 

+3-3 3 

o f  T e s t  S i t e  

c-1 R o r  n o t h i n g  - r e g .  m a n o m e t e r ;  S- e x p a n d e d ;  € - e l e c t r o n i c  S-3921 



INTERFOLL LPHOROTOHIES EPP METHOD 5/17 SPMPLE LOG SHEET 

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

P r e t e s t :  ( 0.62 cfm a t  15 in. Hq. (vac) 
Pos tes t :  - c fm a t  =in. Hg. 

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

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

&et one 
0 o t h e r t s )  

S Y S  -3 

No. of p robe uash bo t t l es :  
Sample recove red  by: &T 

Condensate  Data: 

es iccan I 

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

II 
I 
-1 
'I 

Bag Pump NO. 3 / P  BOX NO. / 6  Bag No.. 1 

Bag H a t e r i a l :  5-layer A l u m i n i z e d  Ted lar  Size:  4 s  

P r e t e s t  leak check: . .p3 cc /min  a t  /S- in. Hg. 

Time s t a r t :  f / /h  ( H H S )  Time end: /<py (HHS) 

Sampling r a t e :  %J c c / m i n  Operator: 

S/N 0 4  Oa A n a l y z e r  used t o  mon i to r  t r a i n  outlet:  - 
F7- 

J- 
CF-023 

c-2 
.S-O046RR I 

. . __ . .  ~ .... ... 
. 



I 
- I X =  
a l -  

a- 
a=.= -. ~j a 



INTERFOLL LAEORATOHIES EPP 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 f m  a t  15 i n .  Hg. (vac)& 
Postest: - a_ c f m  a t  / _ 7 1 n .  Hg. ( v a c )  

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: R e c o v e r y  s o l v e n t  (5) 

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

5& / 
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: L E T  

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

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

Bag Pump NO. 3/A BOX NO. 

Bag material: % l a y e r  f i l u m i n i z e d  T e d l a r  S ize :  4% 

P r e t e s t  leal: check: & c c / a # i n  at  /c i n .  Hg. 

T i m e  s t a r t :  /<,d’b ( m s )  T i m e  end: /J?t? (HRS) 

Sampling ra te :  //6le, c c / m i n  Opera to r :  

S/N o< O= Analyze r  u s e d  t o  m o n i t o r  t r a i n  ou t1e t :d -  - 
CF-02.3 

c-4 
‘S-0046RR 

. , 



c-5 



INTERF'OLL LAFORATOHI'ES E V A  METHOD 5/17 SAMPLE LOG SHEET 

Weight tg )  
I t e m  

F i n a l  f a r e  Di f ference I * .J 

Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 in. Hg. 
F'ostest : - /3 cfm a t  in. Hg. (vac) 

lmpinger  No. 1 

Xmpinger No. 2 

lmpinger  No. 3 

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

/7uw \ 
5K.3- / &U 

A1 

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

Condenser 

Des iccant  

No. of probe uash bott les: 
Sample recove red  by: w 

/ 

. 
/zA.-b 133 7 / 4  

Condensate Data: 

In tegra ted  Gas Sampling Data: 

Bag Pump No. s/fi Bow No. ,/d Bag No.. .3 
Bag t l a t e r i a l :  5-layer A l u m i n i z e d  Ted la r  Size: 

P r e t e s t  leal.  check: ~9 cc/noin a t  /c in.  Hg. 

T ine  s t a r t :  ICz' (HRS) Time end: /~Z*(HRS, 
~ 

Sampling r a t e :  JM c c / m i n  Operator:  g r  
S/N o i  Ot ana lyze r  used to mon i to r  t r a i n  out let :  

CF-02.5 

C-6 
'S-0046RR 

. .. . . . . . . 

- 

- 1  
.I 
TI 
.I 

- 1  
_.I 
_I .. 

-I 
-I 
I 
I 

.I 
'I 



c-7 
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I n t e r p o l  1 Laborator ies  
(612)786-6020 

Source Layout Sketch Draw North Arrow 

S-0079R 

I 



Interpol1 Laboratories 
(612)786-6020 



In t e rpo l  1 Laborator ies  
(612)786-6020 

V i s i b l e  Emissions Form 

'HAVE RECEIVED A COPY OF THESE OPACIN OBSERVATIONS 
SIGNATURE 
IIlLE DA TE 

ORGANIZA TION- 

CERTIFIED BY 

VERIFIED BY OA TE 

+dTE/Pa iL 1naL 
e/- # oAT%QR-/ - 33 . 

1 

i 

I 

- I  

! 

I 
! 

i 
I 
I 

_I 
_I 
1 
1 

1 
I - 

! 

'I 
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APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL DATA 
I 

.. 
!, 



Interpol 1 ~ a b o r a t o r i e s  
(6 12)  786-6020 

EPA Method 3 Data R e p o r t i n g  Sheet 
Oroat  A n a l y s i s  

-,J - -  @lL; .khG Source LCI p lcLub+ 
f . 7  Test  S i t e  s+.T Gt 

Job 
Team ea 

Date of Test - -  L. 18 -43  I Date%b:%ked - .  - No. of Huns Lompceted 3 
I I 
i e s r  NO. I 
Date of Ana lvs i s  b - \ k . i ?  Techn ic ian  C.M+< s<- 

1 
Bure t  Readings ( m l )  

I -00 Number of I INO- 

1 1 
? I  I 

I Conc. Conc . 
^^ 

I I I I 

I I I n 

1 I I I I I 

I I 
1 . 1  I I I I I 

Ambient a i r  QA Check EPFI Method 3 G u i d e l i n e s  
Fuel  Type F0 Range I c a t  Coal : 

ana lyzer  System Leak Check 
Within EPA M-3 Guide l i nes  

A n t h r a c i t e / L i g n i t e  1.016-1.1ZO 

D i s t i  11 ate 1.260-1.4 1 2 
1.210-1.;7Q He s 1 dud 1 

Natura l  1. 60I3-1.9;6 
Propane 1.424-1.596 

F=Flask (3% CC d l 1  g l a s s )  Butane 1.4Q5-1.55; 

I 0- 1 LSC-04-BR 

B i  t u m i n o u s  i.oez-i.~;m ? ~ r  f U d  type. 

Where b= 20.9-OZ Oil: 

Gas: 

corn 

!+Tedlar Bag (5 - layer )  Wood/Wood B a r k  1.000-1.1,0 



I n t e r p o l l  L a b o r a t o r i e s  
(512) 785-ba20 

€PA Method 5 Data Repor t i ng  Sheet 
Impinger Catch/Minnesota P r o t o c o l  

0. 4 1 9 5  0.0132 u. 00 77 

I 
I Job gtulrd;; 9 IccK+DD Sourca  4%3c\d 4 f L C  

Team Leader €7 Test 3 i t e  ’ S h L  Is 
fo 7 -9 3 

Date of  Ana lys i s  6 - l - F  3 Techn i c i an c.4.2 I \ C > O - .  

! Date Submitted b-IF-37 L a t e  of Test 
Test No. I NO. of Runs Completed 3 

0 

1 

2 

3 

4 

5 

T e s t R u n Q  Dish  No. b o g  
F i e l d  5lank D ish  Tare W t .  Y L . 1 3 I I  9 
Log Number 91 3 L-03 Dish+Sample W t .  q k f 3 1 4  9 

9 Sample W t .  0, d O d 5  Comments 

T e s t R u n I  Dish No. 609 
Log Number - 06 Dish  Tare W t .  L(Sscl3 q 
Comments Dish+Sample Wt.qS.57k3 9 

Sample W t .  OdISCl 9 

Test  R u n L  D ish  No. 6 10 
Log Number -10 Dish  Tare W t .  ’4x.’4370 q 
Comment 5 Dish+Sample W t .  yg,c/5’r? 9 

Sample W t .  0,0137 9 

Test  R u n &  D ish  No. 6 / I  
Log Number -17 D i s h  Tare W t .  5C9.Cdqy CJ 
Commen t s Dish+Sample W t .  5 O 0 . W 7  b 9 

Sample W t .  0. O d  8 L  9 

Test  __ R u n  - 
Log Number D ish  Tare W t .  9 
Comments Dish+Sanple W t .  9 

Sample U t .  9 

Log Number D ish  Tare W t .  9 
Comments- D i  sh+Sample W t .  - 9  

Sample W t .  9 

D ish  No. 

Test- R u n  - Dish No. 

Blank So lven t  Ut .  0 . w s g  



I n t e r p o l  1 L a b o r a t o r i e s  
(612) 795-t020 

Epa t lothod 5 Data  R e p o r t i n g  Sheet 
Probo/Cyclone Wash 

source , 4 5 0 ~ ~  4 PI-. c Jo b &.u;A; i. tl IOrktoP 
Team Load& 
Date Submi t t e d  

Date of  Ana lys i s  
Transpor t  Leakage [1 m l  So lven t  

E , r '  T e s t  S i t e  ' si* LK 

Test  No. I No. of Huns Completed 
6 - I& 9 3  Date of Test 6 - 1 7 - 4 3  

5 
6 - k - 3  Technic i an c. H e l , c r o  * 

TW 

- ~~ 

+Solv%nt  F i e s i d u e ~ u g / m l = C  (Sample Wt.*q) (10") l iL 'o1. of s o l  .&m: 

- I 

0.j I I  7 0. d l 7 Y  

- 
T e s t R u n L  

g . 0 1  0 L D- 

F i e l d  5lanl: 
Log Number 9122-0/ 

El sh No. .a. 
DI =h Tare W t .  SI ?L'?'i 9 
Dlsh+Sample W t .  5/.77DI 9 
Sample Ut. 0, a J 1  9 

T e a t I R u n  I 
vol .  o f  S o l v e n t Z m l  
Loq Number - 0 Y  

Dish  No. 
D i s h  Tare W t .  Qf-, m@ 1 1 
D i  sh+Sample W t .  ' fk.z479 9 

. _ r  - ~ 

Comments Sample W t .  0 . o i  fa- 9 

I *  

Dish  No. 6 1 7  
Dish  Tare U t .  ql. S 5 l S  1 
Dish+Sample W t .  Y71*31, 3 
Sample W t .  0 . 3 1 L l  9 

Test  L R u n  2 
Vol.  of So lvent  
Log Number 
Comments 

Tes t  I Dish  Ilo. LZ\ 
Dish  Tare W t .  q + - t 3 q O  9 
Dish+Sample W t .  W4.q'Wb q Log Number --It 

Comments Sample W t .  0.3/06 Y 

V o l .  of So lvent  Run_;l__ql_ml 

R u n  D ish  No. Test  - 
'"'01. of Solvent- m l  D i sh  Tare W t .  9 
Log Number Dish+Sample W t .  9 
Commsn t s Sample W t .  Y 
- ~~ 

R u n  - D i s h  rh .  Tes t  
vo l .  of  Solvent- r n l  Dish  Tare W t .  Y 
Log Number DishcSample W t .  9 
Comment s Sample W t .  9 



I n t e r p o l  1 Labor  a t  o r  i e= 
(612) 70,6-6c)20 

EPCI Method 5 Data  R e p o r t i n g  Sheet 
F i  1 t er  Grav i metr  i cs 

0.0~9 2 0 , d  7r 

Job \J*n? 4)'; A k h P  Source A w ~ / c  ~'~~~ 
Team Leader 
Date Submit ted 6 - 1 s  9 3  Date of Test L 7 7-41 
Test No. No. of Runs Completed I 
Date of A n a l y s i s  

ET Test S i t e  5fL  k 

6 3r?73 Techn i c 1 an 

0 . W 7 Y  

F i  1 t e r  No. 550s 
F i l t e r  Type WGF 

Sample W t .  0 0U.J-L 9 

T e s t l R u n  0 
F i e l d  Blank 

Comments F i l t e r + S a m p l e  W t .  , 9 1 7 1  
Log Number 4 13 L-or F i l t e r  Tare W t .  .til 7 5  9 

Test  &Run / F i l t e r  No. 5 9  F3 

9 

Y 1, * Log Number -us F i l t e r  Type 
Comments F i l t e r  Tare W t .  .G5;r l  9 

F i l t e r + S a m p l e  W t .  .?L [  7 9 
Sample W t .  0, cu9 2. 9 

F i l t e r  No. 5.rf Y T e s t L R u n  Z- 
Log Number 
Comments F i l t e r  Tare W t .  ,4527 9 

F i l t e r + S a m p l e  W t .  . ? d o  b 9 
Sample W t .  3.007 q 9 

F i  1 t e r  No. 5 Y k 5  
F i l t e r  Type Y"GF 

Test  I R u n  3 
Log Number --I 3 
Comments F i l t e r  Tare W t .  .437) 9 

F i  l te r+Sampl  e W t .  ,qqY 5 9 
Sample W t .  d,.Cu7Y 9 

WGF: -up F i l t e r  Type 

F i l t e r  No. Test- R u n  
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l t e r+Samp le  W t .  9 
Sample W t .  9 

Tes t  - Run - F i  1 t e r  No. 
Log Number F i l t e r  Tbpe 
Comments F i l t e r  Tare W t .  9 

F i  l ter+Sampl  e W t  - 9 
Sample W t .  9 

0 , d i l l f  O ' d 3 2  x 

Resul  t s :  
F i e l d  B l k .  R u n  1 R u n  2 

u.02 5 3  

R u n  3 R u n  4 R u n  5 



io Sample Type Analysts 

W A S  per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-2OlA 0 MeCI, 

0 DI Water 0 Other - 

Comments 

Filter 
&;' Glass 
0 SS Thimble 
0 2.5" Glass 

hs per EPA M-5 
0 AS per EPA M-29 
0 AS per EPA M-201A 
0 As per EPA M-17 

D-5 

Integrated Cas Sample k 4 s  per EPA M-3 5 K T e d l a r  Bag 0 As per EPA M-10 

0 AS per EPA M-7A 

0 0 Other 

Oxides of Nitrogen 
(NO,) 0 Other 

&Fuel Sample &ached Form 

Particle Size 0 X-Ray Sedigraph 

3 m g g r e g a t e  5-0163 

0 Cascade Impactor 
0 Other 

0 AS per EPA M-6 
0 AS per EPA M-7A 

Misc Samples 
0 
0 0 Other 

.I 

I 
I 
.I 
- 1  
- 1  
_I 
_I 
-1 
I 
I 
.I 
.I 
I 
I 
II 
:I 
.I 
'I 

Impingers: 

0 1N NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCb 
0 2.4-DNPH 
0 
0 

)&IN Protocol 
0 WI Protocol 
0 As per EPA M-202 
0 AS per EPA M-6,8 
0 Acid Gases 
0 Formaldehyde 
0 As per EPA M-29 
0 AS per EPA M-26 
0 Other 



APPENDIX E 

A S P H A L T  P L A N T  O P E R A T I N G  D A T A  

I 



Asphalt Plant Operating Condit ions . - - Q . ' =  During Stack Testing Rav/YH/93 
i _  

- Test' Datelsl .L' 

7; Conventional Type (citcla onet: c rum M+ 
i I: 

plant Mfr, & ~ ~ d ~ l  f i l C  r 9:)  <' r 

POhJt iO l l  Control Equipment:,-< Venturi ScNbbsr wet scrubbar cyclone muttidone 

:.-j-t74 ,,c .?&?L' ,5 X' 2 
Other (list): 

% scrubber wateI rscvclsd ,.. .. If wet scNbbinQ:- 
- ~. . 

< I ,g I.' _- ,>, ' Icirqla one) 
c- - .  

r- -7,. > I e r f- Normal pressure drop across control equipment: I' '*^ :: inches wetor . Lktrnodal: , . . ; .' ~. .,  
W a s  control eqviprnanr operating normally during testing? ' /1 - 7' . Air flow through control equipment: . .  ' acfm at u 

Data h procedures of last maintanancelcleaNnp of conlrol ewipmsnr  , j  ? ? - ' - , 7 .  

Fuel: 
Itemize all fuels and materials added to  the combustion process during the test period. List fuel type used during 
testing [if di. ,pacify prsda) L# 6 . If other units o f  measure are used, specify and calculate appropriate heat input. 

Is the above fuel substantially the hiehest sulfur containi 
Production specific fuel usage: (circle one) measured or 

No. of Burners: 1 Burnerls) rating: 

Operation: 

I 

I I I I I I I I I 
Plant Oporefor's CsniAcation: I cenitv that the informatian subminad herein is eccurete and correct end that no 
information idquestad  we^ r h h e l d  f r m  the Division Manager. 

By: 
..< , ., - ,-T4. ' 

Position: ..:L.. . 4 ?L, c d. k'. t - c .  

Note: ~ l l  information required must be completed and submitted as part of the performance test. Failure to  submit 
t h e  required information will result in an incomplete p rf rrnance test report. f- f 



Fuel Input BTUlGAL Heat Input 
(Gallhrl (as received). (BTUMRI Test No.- 

Run 1 / 5L/,<,,p (; 

iq ; ,  

i 9 L/ c.i> 

Run 2 

Run 3 

Operation: 

%Moisture (es received in owregate) 

Virgin recycle combined 

Ll, 7 
L l .  7 

Li, 7 

dust co11ector scrubber wator 

pressure drop I flow rate 

" 
3,3c 

I I 
I 

Plant Operarpr's Certification: I certify l he i  the information rubmined herein is ecc~rmte and  correct and that no 
information aquasled weKwithhald from the 1ws8on Manager. 7 . '  

~ 

By: < ; : , ~ L t . ~ ~ . / , , & ~  ,.;e ,C , phone: (a) 74 G - X 2 k2. 
.- 

Position: - j",.;, , ,Fc 8 2.. ,.e u-/ - 
Note: All information reqhired must be completed and submitted as part of the performania test. Failure to  submit 

the required information will result in an incomplete performance test report. ' r  
E-2 

~~~~ d 



r 

Fuel Input BTWGAL Heat Input %Moisture (as rocoivod in owrepatel 
recycle combined (Galhrl 10. rscdvadl. (BTUMRI Virgin Test No.- 

Run 1 15q52 L f .  7 

i j -z / ' , ;  p 4, 7 
fL  7 Run 2 

Run 3 

i 9 c/i'C'ni? 
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PROCEDURES 
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r, 1 
1 

P a r t i c u l a t e  Loadinqs and Emission Rates 

The p a r t i c u l a t e  emission r a t e s  were determined per EPA Methods 
1-5, CFR t i t l e  40, P a r t  60, Appendix A ( revised Ju l y  1, 1987). I n  t h i s  

procedure, 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 gases i n  the f l u e  i s  
obtained by means o f  a temperature and ve loc i t y  t raverse. On the basis 

of these values, sampling nozzles o f  appropriate diameter are selected 
t o  allow i s o k i n e t i c  sampling, a necessary p rerequ is i te  for obta in ing  a 

representat ive sample. 

The sampling t r a i n  cons is ts  o f  a heated g lass- l ined  sampling 
probe equipped w i t h  a Type 5 p i t o t  and a thermocouple. The probe i s  
attached t o  a sampling module which houses the a l l - g lass  i n  l i n e  f i l t e r  
holder i n  a temperature c o n t r o l l e d  oven. I n  addi t ion,  t h e  sampling 
module also houses t h e  impinger case and a D r i e r i t e  d ry ing  column. The 
sampling module i s  connected by  means o f  an umb i l i ca l  cord t o  the  
cont ro l  module which houses t h e  d r y  t e s t  gasneter, t he  ca l i b ra ted  
or i f ice,  a l eak less  pump, two i n c l i n e d  manometers, and a l l  con t ro ls  
required f o r  opera t ing  t h e  sampling t r a i n .  - 

P a r t i c u l a t e  samples were co l lec ted  as fo l lows:  The sample gas 

was drawn i n  through t h e  sampling probe i s o k i n e t i c a l l y  and passed 
through a 4- inch diameter Gelman Type A/E glass f i b e r  f i l t e r .  - The 

par t icu la tes were removed a t  th is  po in t  and co l lec ted  on the  f i l t e r .  
The gases then passed through an ice-cooled impinger t r a i n  and a 
desiccant-packed d r y i n g  column which quan t i t a t i ve l y  absorb a l l  moisture 
from the  sample gas stream a f t e r  which the sample gas passes through the  
pump and the  dry t e s t  gasmeter which integrates t h e  sample gas f l o w  
throughout t h e  course o f  t he  t e s t .  A ca l ibrated o r i f i c e  attached t o  the  
o u t l e t  o f  t he  gasmeter provides instantaneous f l o w  r a t e  data.. 

A representa t ive  p a r t i c u l a t e  sample was acquired by sampling 
f o r  equal per iods o f  t ime a t  the  centroid of a number o f  equal area 
regions i n  the  duct. The sampling r a t e  i s  adjusted a t  each s i t e  such 

tha t  an i s o k i n e t i c  sampling condi t ion prevai ls.  Nomographs are used t o  
a id  i n  the r a p i d  determinat ion o f  the  sampling ra te .  

F-1 
3a Pl(1-5) 



Af te r  sampling f s  complete, the f i l t e r  i s  removed and placed 

i n  a clean container. The nozzle and i n l e t  side o f  the f i l t e r  holder 
are q u a n t i t a t i v e l y  washed w i t h  acetone and the washings are stored i n  a 
second container. A brush i s  of ten used i n  the  cleaning step t o  help 
dis lodge deposits. The samples are returned t o  the laboratory where 
they  are logged i n  and analyzed. The volume of the acetone r i n s e  
("probe wash") i s  noted and then the  r i n s e  i s  quant i ta t i ve ly  t ransferred 
t o  a tared 120 cc porce la in  evaporating d ish and the  acetone evaporated 
o f f  a t  97-105 OF. This temperature i s  used t o  prevent condensation o f  
atmospheric moisture due t o  the  coo l ing  e f f e c t  induced by the  
evaporation o f  acetone. The acetone-free sample i s  then transferred t o  

an oven and d r i e d  a t  105 OC f o r  30 minutes, cooled I n  a desiccator over 
D r i e r i t e ,  and then weighed t o  the  nearest  -01 mg. The f i l t e r  sample 1s 
q u a n t i t a t i v e l y  t rans fer red  t o  a 6-inch watch glass and dried i n  an oven 
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 desiccator and the  f i l t e r  weighed t o  the nearest .01 mg. A l l  
weighings are performed i n  a balance room where the  re la t i ve  humidity i s  
hydrostat ted t o  l e s s  than 50% r e l a t i v e  humidity. Microscopic 
examination o f  the  samples I s  performed i f  any unusual character ist ics . 
are observed. The weight of  t h e  acetone r i n s e  i s  corrected f o r  the  
acetone blank. The D r i e r i t e  column i s  weighed on-si te and the water 
co l l ec ted  by D r i e r i t e  i s  added t o  t h e  condensate so tha t  the  t o t a l  
amount o f  absorbed water may be ascertained. 

In tegrated f lue  gas samples f o r  O r s a t  analysis were col lected 
simultaneously from the  stack and from the  breeching a t  the i n l e t  t o  the  
w e t  scrubber. The samples were co l l ec ted  i n  1 5 - l i t e r  gas sampling bags 
a t  'a constant f low r a t e  throughout each par t i cu la te  run. The bags were 
then returned t o  the  laboratory  and analyzed by Orsat analysis. 
Standard comnercial ly prepared so lu t i ons  were used i n  the Drsat analyzer 

(sat. KOH for carbon dioxide and reduced methylene blue f o r  oxygen). 

I 

! 

' I  3a P2(6) 
F- 2 
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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  
(612)786-6020 

C o n d e n s i b l e  O r a a n i c  ConoOUndS R n r l ~ c i r  

( S t a t e  of R i n n e s o t a  - RPCR E x h i b i t  C l  

Method IT-8672-MN 

Equipment:  S e p a r a t o r y  f u n n e l  - 500 cc  r i t h  T e f l o n  s t o p c o c k  

Powder f u n n e l  - 75 am ID w i t h  a 17 am stem 

E v a p o r a t i n g  d i s h ( e s 1  - 200 cc or 250 cc beaker  

Reagen t s :  D i e t h y l  e t h e r  - r e a g e n t  g r a d e  

ChlOrOfOrB - r e a g e n t  g r a d e  

f o d i u a  s u l f a t e  - (ACSl g r a n u l a r  a n h y d r o u s  

T o l u e n e  - ( i f  SI h y d r o g e n  p e r o x i d e  i s  u s e d  t o  c o l l e c t  t h e  
s a c p l e s )  

6 1 a s s  w o o l  ( P y r e x  a i c r o f i b e r l  

PREPARATION 

1. P lace  1 kg of g r a n u l a r  a n h y d r o u s  s o d i u a  s u l f a t e  i n  a s h a l l o w  t r a y  

and  h e a t  t o  200 O C  f o r  a t  l e a s t  f o u r  hours. Store  i n  a t i g h t l y  

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

2. Place  a p l u g  of % l e a n  g l a s s  wool i n  t h e  s t e n  of t h e  powder  f u n n e l .  

The p l u g  must  b e  of s u f f i c i e n t  s i z e  so t h a t  i t  i s  h e l d  s n u g g l y  i n  

p l a c e  by  i t s  own p r e s s u r e .  CIdd a one- inch  ' l a y e r  of d r y  sodium 

s u l f a  t o .  

I 

1 

F-3 
.. . 



SAMPLI16 

An a l l - g l a s s  i m p i n g e r  a s s e m b l y  i s  u s e d  i n  t h e  back h a l f  o f  t h e  EPA Method 

5 s a m p l i n g  t r a i n  when a n  o r g a n i c  wet  c a t c h  i s  t o  be c o l l e c t e d .  The 

i m p i n g e r  a s s e m b l y  c o n s i s t s  of a m o d i f i e d  i a p i n g e r ,  a S r e e n b u r g  S m i t h  

i a p i n g e r  f o l l o w e d  b y  a n o t h e r  m o d i f i e d  i m p i n g e r .  The  t h i r d  i m p i n g e r  s h o u l d  

h a v e  a t e m p e r a t u r e  m e a s u r i n g  d e v i c e  a t  t h e  o u t l e t  u p s t r e a m  of a f i n a l  

impinqer  o r  d e s i c c a n t  co lumn t o  m o n i t o r  t h e  t e a p e r a t u r e  of  t h e  o u t l e t  gas  

s t r e a m .  P r i o r  t o  t h e  s t a r t  o f  t he  t e s t ,  e a c h  of t h e  f i r s t  two i m p i n g e r s  

s h o u l d  be c h a r g e d  w i t h  100 g of Class I water. The Method 5 t r a i n  s h o u l d  

b e  o p e r a t e d  a s  p r o v i d e d  f o r  i n  € P A  R e t h o d  5. Ice  s h o u l d  be a d d e d  t o  t h e  

i a p i n g e r  b a t h  t o  keep  t h e  t e m p e r a t u r e  of t h e  g a s  a t  t h e  o u t l e t  a t  or less 

t h a n  bB OF. After t h e  p o s t  t e s t  l e a k  c h e c k ,  t h e  impinger  t r a i n  i s  removed 

and i m p i n g e r  c o n t e n t s  p o u r e d  i n t o  a t a r e d  all-glass s a m p l e  b o t t l e  a n d  

c l o s e d  n i t h  a T e f l o n - l i n e d  c a p .  T h e  s a a p l e  b o t t l e  i s  t h e n  n e i g h e d  and  the  

t o t a l  c o n d e n s a t e  c a l c u l a t e d  by  s u b t r a c t i o n  of t h e  b o t t l e  t a r e  w e i g h t  and 

t h e  w e i g h t  o f  i n i t i a l  w a t e r  added  t o  t h e  i m p i n g e r s  (200 g ) .  A l abe l  i s  

a f f i x e d  a n d  t h e  s a m p l e  i s  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  a n a l y s i s .  The 

s a m p l e  s h o u l d  be s t o r e d  a t  4 C i f  t h e  a n a l y s i s  i s  n o t  c o n d u c t e d  w i t h i n  48 

h o u r s .  

0 

2 
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ANALYSIS 

I .  O r g a n i c s  

C a u t i o n !  Mort i n  v e n t e d  h o o d ! ! !  

A. O r g a n i c  B l a n k  D e t e r m i n a t i o n  

1. Pour  125 mL o f  e t h y l  e t h e r  a n d  125 mL o f  c h l o r o f o r m  i n t o  a 

t a r e d  b e a k e r .  
0 

2. E v a p o r a t e  s o l v e n t  i n  hood a t  70 F o r  l ess  u n t i l  n o  s o l v e n t  

r e m a i n s .  

3. D e s i c c a t e  t h e  s a m p l e  i n  d i s h  f o r  two h o u r s .  

4. Yeigh t h e  s a m p l e  t o  n e a r e s t  0 . 1  mg, r e c o r d  and  r e p o r t  on 

Form LSC-036. 

B. O r g a n i c  S a m p l e  D e t e r m i n a t i o n  

1. Test  f o r  p e r o x i d e  i n  sample e the r  u s i n g  KI s t r ip s .  ( I f  KI 

s t r i p  shows  p o s i t i v e ,  c o n t a c t  your  s u p e r v i s o r  b e f o r e  

p r o c e e d i n g . )  

2. T r a n s f e r  t h e  s a m p l e  s o l u t i o n  q u a n t i t a t i v e l y  t o  a 500 aL 

s e p a r a t o r y  f u n n e l .  Use t h e  f i r s t  o f  t h r e e  25 nL c h l o r o f o r m  

a l i q u o t s  t o  r i n s e  t h e  s a m p l e  c o n t a i n e r .  

3. E x t r a c t  w i t h  t h r e e  25 mL p o r t i o n s  o f  c h l o r o f o r m .  ( S h a k e  and  

v e n t  t o  r e l e a s e  p r e s s u r e  a b o u t  4 t o  5 times each.)  Allow 

t h e  p h a s e s  t o  s e p a r a t e .  ( B o t t o n  l a y e r  is  c h l o r o f o r n . )  Draw 

o f f  t h e  b o t t o m  l a y e r ,  t r a n s f e r r i n 9  t h e  s o l v e n t  u i t b  P f u n n e l  

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

(Do n o t  d raw o f f  a n y  of t h e  a q u e o u s  l a y e r . )  

-i 
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4. A f t e r  t h e  t h r e e  c h l o r o f o r m  e x t r a c t i o n s ,  use two 25 mL 

p o r t i o n s  o f  c h l o r o f o r m  t o  r i n s e  t h e  sodium s u l f a t e ,  

c o l l e c t i n q  t h e  r i n s e s  i n  t h e  same t a r e d  beaker  as t h e  

ex t r a c t s .  

5. Next  e x t r a c t  t h e  sample t h r e e  t i m e s  r i t h  25 mL a l i q u o t s  o f  

e t h y l  e t h e r .  (Shake and v e n t  t o  r e l e a s e  p r e s s u r e  about  4 t o  

5 t i m e s  each.) A l l o w  t h e  phases t o  separate.  (Top l a y e r  

i s  e t h y l  e t h e r . )  D r a w  o f f  t h e  bot tom l a y e r  (aqueous) i n t o  

another  s e p a r r t o r y  f u n n e l  t a k i n g  less t han  1 mL o f  t h e  e t h y l  

e t h e r  l a y e r  w i t h .  Decant t h e  e t h y l  e t h e r ,  p a s s i n g  i t  

t h r o u g h  sodium s u l f a t e  and c o l l e c t i n g  t h e  e t h y l  e t h e r  i n  t h e  

same t a r e d  d i s h  as  t h e  c h l o r o f o r m .  

6. Pl f te r  t h e  t h r e e  e t h y l  e t h e r  e x t r a c t i o n s ,  t a k e  t w o  25 E L  

p o r t i o n s  of  e t h y l  e t h e r  and r i n s e  t h e  sodium s u l f a t e  

c o l l e c t i n q  t h e  r i n s e s  i n  t h e  same t a r e d  beaker  as t h e  

e x t r a c t s .  

7. Evaporate t h e  s o l v e n t s  ( c h l o r o f o r m  afid e t h y l  e t h e r )  i n  t h e  

t a r e d  beaker  i n  t h e  hood a t  70 F o r  l e s s  u n t i l  no s o l v e n t  

remains. (Use no h e a t  and have no sources o f  i g n i t i o n  i n  

t h e  hood when d o i n g  t h i s  procedure.) Do n o t  e v a p o r a t e  so 

q u i c k l y  as t o  a l l o w  e v a p o r a t i v e  c o o l i n g  t o  l o w e r  t h e  

tempera ture  o f  t h e  c o n t a i n e r  below t h e  dew p o i n t  o f  water ,  

o therwise!  w a t e r  w i l l  be condensed o u t  i n  t h e  c o n t a i n e r .  

8. D e s i c c a t e  t o  c o n s t a n t  we igh t  (two hours). Record and 

r e p o r t  t h e  f i n a l  w e i g h t  t o  t h e  neares t  0.1 ag on Form 

L S C - 0 3 6 .  

0 
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21. I n o r p a n i c s  

I f  i n o r g a n i c  r e s i d u e  i n f o r m a t i o n  i s  r e q u i r e d ,  t h e  f o l l o w i n g  

procedure shou ld  b e  conducted :  

4. I n o r g a n i c  B l a n t  D e t e r m i n a t i o n  

1. Vent the r e a a i n i n g  aqueous phase f r o m  t h e  o r g a n i c  e x t r a c t i o n  

i n  t h e  hood t o  remove r e s i d u a l  o r g a n i c  s o l v e n t s  ( u s u a l l y  

o v e r n i g h t ) .  

2. Decant t h e  i m p i n g e r  c a t c h  i n t o  a t a r e d  e v a p o r a t i n g  dish. 

3. Evaporate a l l  of t h e  r a t e r  i n  t h e  sample i n  an oven a t  100 

C. f a t e  c a r e  n o t  t o  b o i l  t o  p r e v e n t  bumping and l o s s  o f  0 

sample. 

4. Cool t h e  d r i e d  sample i n  t h e  d e s i c c a t o r  and d e s i c c a t e  u n t i l  

a c o n s t a n t  w e i g h t  is o b t a i n e d .  

5. Repor t  t h e  r e s u l t s  t o  t h e  n e a r e s t  0.1 mg on Fora  LSC-036. 

8 .  I n o r g a n i c  Sample D e t e r m i n a t i o n  

Follow s teps  1-5 i n  S e c t i o n  A above. 



NOTES 

1. For the  organics  d e t c r m i n a t i o n ,  i n  t h e  r a r e  event t h a t  t h e  impingcr 

catch r e su l t ed  fro. a Modified nethod 6 detcrmination ( S O 2 ) ,  whereby 

t h e  so lu t ion  c o n t a i n s  d i l u t e  hydrogen peroxide ( 2  311, do use 

ether  as an e x t r a c t i o n  s o l v e n t .  S u b s t i t u t r  toluene f o r  e t h y l  c t h e r  

i n  Section 1. ( E t h e r  i n  t h e  presence of  peroxidr forms exp los ive  

hydroperoxide.) 

. I  
I 
i 

I 
.I 
. I  

2. In t h e  organics  de t e rmina t ion ,  more t h a n  th ree  c x t r a c t i o n s  may be 

required t o  e x t r a c t  a11 of t h e  organics .  Bdditional e x t r a c t i o n s  

s h o u l d  be performed i f  t h e  aqueous phase i s  s t i l l  c l o u d y .  

3. S p e c i a l  s t a t e  requirements:  

Nichiqan - Total sample  evaporated i n  t a red  evaporating d i s h  on 

steam bath. 

- I o w a  - Organics and i n o r g a n i c s  s e p a r a t e l y ,  a s  required.  

U i s c o n s i n  - Use Rethod II-8672-YI. 

R e s t  o f  s t a t e s  - Organics  only.  

REFERENCES 

Proposed Standards of Per foraance  f o r  New Stat ionary Sources,  Federal  

Regis ter  a ( 1 5 9 )  P a r t  I!, A u g u s t  1, 1979. 
-. 

Rinnesota Pol lu t ion  Control  Aqency, E x h i b i t  C. 
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HETHOO 2 

VS 

Qa 

RH* 

B;S 

CNCULATION EWATIONS 

= 60 vs A 

* A l t e r n a t e  equations f o r  C a l c u l a t i n g  m o i s t u r e  Content from wet bu lb  and 
d r y  buld data .  



SWBOLS 

A = Cross sec t iona l  a r ea  of stack.  SQ. FT. 

An = Cross sec t iona l  a r ea  o f  nozzle, Sq. m. 

8ws = ‘rlater vapor i n  gas stream, proportion by volume 

= P i t o t  t u b e  c o e f f i c i e n t ,  dimensionless C? 

= Concentration of p a r t i c u l a t e  matter i n  stack gas, 
wet b a s i s ,  GR/ACF 

Ca 

= Concentration of p a r t i c u l a t e  matter i n  stack gas, dry 
basis ,  cor rec ted  t o  s tandard conditions, GR/DSCF 

CS 

EA = Excess a i r ,  percent by volume 

Y = Dry t e s t  meter c o r r e c t i o n  f a c t o r ,  dimensionless 

Gd = Specif ic  g r a v i t y  ( r e l a t i v e  t o  a i r ) ,  dimensionless 

I = I sokine t ic  v a r i a t i o n ,  percent  by volume 

md = Molecular w e i g h t  of s t a c k  gas, dry basis ,  g/g - mole. 

. 
= Mass flow of wet f lue gas,  LB/HR 

= Par t i cu la t e  mass f low,  LB/HR mQ 

Ms 

MP = Total amount of p a r t i c u l a t e  matter collected,  g 

Pbar = Atmospheric pressure,  IN. HG. (uncompensated) 

= Stack s t a t i c  gas p re s su re ,  IN. WC. 

= Molecular w e i g h t  of s t a c k  gas,  wet basis ,  g/g, mole. 

pg 
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P s t d  

Aa 

Qs ,d 

RH 

Td b 

TVI 5 

T s t d  

0 

V l  c 

vm 

vm ( s t d  ) 

Vw(std) 

- 
VS 

VPtdb 

= Absolute p r e s s u r e  o f  s t a c k  g a s .  IA .HG.  

= S t a n t a r 6  a t r s o l u t e  pressure. 29.92 IN. H G .  

= Actual v o l u m e t r i c  s t a c k  g a s  flow r a t e ,  ACF:4 

= Dry v o l u m e t r i c  s t a c k  cjas f low r a t e  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 ,  DSCFM 

= R e l a t i v e  h u m i d i t y ,  % 

= Dry bulb t e m p e r a t u r e  o f  s t a c k  gas. OF 

Wet b u l b  t e m p e r a t u r e  o f  s t a c k  gas .  O F  = 

= Absolute a v e r a g e  d r y  gas m e t e r  t empera tu re ,  02  

= Abso lu te  a v e r a g e  s t a c k  t e m p e r a t u r e ,  OF 

= Standard a b s o l u t e  temperature. 528 O F  (68 O F )  

= Total  sampl ing  time, m i n .  

= Total  volume o f  l i q u i d  c o l l e c t e d  i n  impingers and 
s i l i c a  g e l ,  m l  

= Volume o f  gas sample  a s  measured by d r y  gas meter ,  CF 

Volume o f  g a s  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 

= Volume o f  wate r  v a p o r  i n  t h e  gas  sample co r rec t ed  t o  
s t anda rd  c o n d i t i o n s ,  SCF 

= 

= Average a c t u a l  s t a c k  g a s  v e l o c i t y .  FT/SEt  

= Vapor pressure a t  Tdb. IN. HG. 

. .  . . .  
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= vapor pressure a t  T,b. I N .  HG “Ptwb 

m I ~vorage 9ressure d i f f erent ia l  across the or i f ice  
meter, IN. YC.  

A? = Yelocity pressure o f  stack gas.  I N .  NC. 

Y = Dry t e s t  meter correct ion coeff ic ient .  dimensionless 

P = Actual gas dens i ty .  LS/ACF 

6-4 . .  
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CALCULATION EQUATIONS 

METHOO 3 

= O.44(%CO2) + 0.32 ( X 0 2 )  + 0.28 (XN2 + %CO) 
Md 

- - "w( std) 
vw(std) + "m(std) 

. . . . . .  . . . .  ... ... . . . . .  . .  . . . . . .  . . . .  . . . . . .  . . .  . . . . . .  . .  . . .  
. .  
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W C U U T I O N  EQUATIONS 

= 0.0472 VIS 
'w( s t d )  

- - 'w ( s t d )  
%IS ' w ( s t d )  + "rn(std) 

Ts(avg)  'm(std)  
= 0.0944 (p A U ( 1  - I s "s n bws) 

15.43 M -P - 
cS 'm( s t d )  

272.3 M Ps - - 
ca Ts(avg)  ( ' w ( s t d )  'm(s td ) )  

( * p h  = 8.5714 x c, Q~,,, 

1.3228 x 10" M, A 



1 

.". ,I, , 

A 

An 

! CS 

EA 

Y 

=d 

I 

Md 
. 

mp 

MS 

MP 

Pbar 

pg 

SYMBOLS 

= Cross s e c t i o n a l  a r e a  of s t a c k ,  SQ. FT. 

= Cross s e c t i o n a l  a r e a  o f  nozzle, SQ. FT. 

= 

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

Water vapor i n  gas s t ream,  proportion by volume 

= Concentration of par t iculate  matter  i n  s tack gas, 
wet basis ,  CR/ACF 

Concentration o f  p a r t i c u l a t e  matter i n  s tack gas,  d ry  
b a s i s ,  co r rec t%d  t o  s tandard  conditions,  GR/DSCF 

= 

= Excess a i r ,  percent  by volume 

= Dry t e s t  meter c o r r e c t i o n  f a c t o r ,  dimensionless 

Spec i f ic  g r a v i t y  ( r e l a t i v e  to a i r ) ,  dimensionless = 

= I s o k i n e t i c  v a r i a t i o n ,  percent  by volume 

= Molecular w e i g h t  of s t a c k  gas, d ry  basis, g/g -.mole. 

= Mass flow of  wet f lue  gas,  LB/HR 
c. 

= P a r t i c u l a t e  mass f low,  LB/HR 

= Molecular w e i g h t  o f  s t a c k  gas, wet basis, g/g, mole. 

= Tota l  amount of p a r t i c u l a t e  matter co l lec ted ,  g 

Atmospheric pressure, IN. HG. (uncompensated) 

= Stack s t a t i c  gas pressure ,  I N .  WC. 

G- 7 



= Absolute p re s su re  o f  s t a c k  gas ,  1:I.HG. 

= S t a n i a r l  a b s o l u t e  J r e s s u r e .  29.92 I N .  H G .  

= Actual vo lumetr ic  s t a c k  gas  f l o w  r a t e ,  ACFM 

= Dry volumetr ic  s t a c k  gas flow r a t e  corrected t o  
condi t ions ,  T)SCF?I 

= Relat ive humidity,  Z 

= Dry b u l b  tempera ture  o f  s t a c k  gas. OF - 

= We: b u l b  temperature  o f  s t a c k  g a s ,  07 

= Absolute average  d r y  gas meter temperature, 02 

= Absolute average  s t a c k  temperature,  O F  

= Standsrd a b s o l u t e  tempera ture .  528 OF (68 0 : )  

= Total s ang l ing  time, min. 

tandard 

I 

= 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  gel ,  m l  

= Volume o f  gas  sample a s  measured by dry gzs meter, CF 

= Volume o f  gas sample measured by the dry gas meter 
corrected t o  s t a n d a r d  condi t ions ,  OSCF 

= Volume of  water  vapor i n  t h e  gas sample corrected t o  
standard c o n d i t i o n s ,  SCF 

= Average ac tua l  s t a c k  gas  ve loc i ty .  FT/SEC 

= Vapor pressure  a t  Tdb.  I N .  HG. 

. . 'G-8 : ,  . .. 
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= Vapor pressure a t  Twb. IN. HG I "PtuS 

= Average pressure d i f f e r e n t i a l  across the or i f ice  
meter. I N .  SC. 

- 
hH 

AP = Velocity pressure o f  s t a c k  gas. IN.  K. 

Y = Dry t e s t  meter correct ion coef f ic ient ,  dimensionless 

P = Actual gas dens i ty .  LSfACF 

J 
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. .  . .  . . .  . .  

.. . . - .  G-9. .. , .,;' . , 

. ... . .  
. .  



T 
i 

APPENDIX H 

I '  

I 
t .  

i 

I .  

. -  

SAMPLING TRAIN CALIBRATION D A T A  

. .  . .  

. . .  

.. 
- ,  . 



INTERPOLL LABORATORIES 

T I  me V o l u m e  
( m i n )  ( C F )  

E P A  M e t h o d  5 G a s  M e t e r l n a  S v s t e m  
g u a l i t v  C o n t r o l  C h e c k  D a t a  S h e e t  

M e t e r  Temp. ( O F )  

I n l e t  O u t l e t  

J o b  4 A' A L r z & ? 4  D a t e  4 - / A - 9 3  
M o d u l e  No. O p e r a t o r  

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  " H @  f o r  10 m l n u t e s  b e f o r e  a t t a c h l n g  t h e  um-  
b i l i c a l .  R e c o r d  t h e  f o l l o w i n g  d a t a :  

C a l c u l a t e  Y c n  a s  f o l l o w s :  

1.786 [ f t m  ;b460)] 0.5 
Y c n  = 

7 v= 

If Y c n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0 .97 t o  1 . 0 3 ,  * t h e  v o l u m e  
m e t e r i n g  s y s t e m  s h o u l d  b e  l n v e s t l g a t e d  b e f o r e  b e g l n n l n g :  

CFR T I t l e  4 0 .  P a r t  60. A p p e n d i x  A .  M e t h o d  5. S e c t f o n  4.4.1 

5 - 4 3 2  
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I n t e r p o l  1 Laborator ies.  Inc .  

(612)  786-6020 

Nozzle Calibration 

Data Sheet 

Date o f  Cal ibrat ion:  6-17-93 

Technician: Ed Trowbridge 

Nozzle Number 9-4 

The nozzle i s  rotated 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 Diameter 

(inches 1 

1 .252 

2 .252 

Average : .252 

H-5 



0 
100 
200 
100 
100 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

Avoragas: /# I f  I , '99 

OF = o f f  scala res~onsa by unit under tatt 
I &V = 100 A t  / (460 + t) 

mit in  t o l e r u m  
Ulit was not In t o l c r m ;  realibratd - Sea m calibration sheet. 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

5-t 

Pitot Tube No. 71- 4 
Pitot tube dimensions: 

1. External tubing diameter (DJ I r/d IN. 

2. Base to Side A opening plane (PA) 3 v/ko IN. 

3. Base to Side B opening plane (PJ ' IN. 

Alienmen!: 

4. a, < 100 C' 
5. 0, < 100 /7 

8. Z <.125" 8 
9. W <.0625" I &'/ 

Distance from Pitot to Probe Comoonentz 

10. Pitot to 0.500 IN. nozzle * IN. 

11. Pitot to probe sheath 3. 0 IN. 

12. Pitot to thermocouple (parallel to probe) 3. IN. 

13. Pitot to thermocouple (perpendicular to probe) 7 5 r l N .  

-Meets all EPA design criteria thus C, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

CP - 
Date of Inspection: Inspected by: 

CFR Title 40 Part 60 Appenidix A Method 2 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Actual Mercury Ambient r- Barometer Read I Temp. 

K-7- 

Temperature 
Correction Adjsted Mercury Initial Aneriod Difference 

Factor Barometer Read Barometer Read ( Pba-Ph) 

5-- /2- 9 3 
3 Date 

Technician E, id#&/ A/b4 Q 
Mercury Column Barometer NO. 41 
Aneroid Barometer No. s-d -&/&&a QQ S 

I I I I 1 I I * I  . .  

Has this barometer shown any consistent problems with calibration? Yes/No. 
yes, explain. 

If 

Has problem been alleviated? Yes/No. How? 

i 

*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 
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APPENDIX I 

MPCA TEST PLAN AND PROTOCOL 



TEST PLAN POX ASPEALT PLANTS 

I. GBNERAL INFORWATION 

Permittee: Bemidji Blacktop 
Permittee's contact person and telephone number: Scott Gesell, (218)751-5114 
Permsttee's mailinn address: 5151 Iliahvav 2 Vest 

Bemidji; Mi-mesota 56601 

DAQ File No.: 677C 

NPCA permitting engineer: Toni Stevens 

Applicable Kqu~ationS for each source tested (be specific): 
Hinn. Rules pt. 7005.2020, subp. A 
40 CFR 60. subp. I 

Reason for testing; Required by NSPS 

Is this test for initial compliance denonstratio 

Drawings shoving loation of sampling ports included: To be submitted to 
Tom Kosevich 

Loestion of the plant at the time of the test: 

Date vhen test plan was discussed and agreed upon with the Permittee? or ' 
Pre-test meeting needed: To be determined 

11. NOTIPICATION REQUIREMENTS: 

The Permittee must contact the Agency ac least two weeks before the scheduled 
test to have a pre-test meeting and obtain all necessary appmvals. 

It is very important to allov et least tvo v& befoFe tho test to reviev the 
testins requirements in order to avoid last minute cancellations due to 
inadequate testing conditions. 

Among the potential problems that may need to be solved before the test are: 

1. Unsuitable location o f  sampling ports. The stack may need to be extended 
andlor straightening vanes Be installed. 

2. Permittee must schedule the test at a time vhen the plant can be operated 
at 100% of rated capacity, and at maximum recycle rate I f  applicable. 

3. Permittee must be ready to burn specified fuel. 

L.  Permittee may have t o  install pressure drop taps and gsuges, as well as 
water flow rate measuring devices. 

5. Permittee may have to inbtall sampling taps on the fuel fceding line to the 
burner. 
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one composite sample per test run. 

ASTH or other recognized methodologies. 
pereormed, one per test run for particulates. 

2. Perform one analysis of moisture content in each composite sample as per 
A total o f  three analysis shall be 

E. Operating Conditions during the Test 

1. OperatSon must be at lMlX of design capacity at the existing aggregate 
moisture content - no deliberate reduction of feed rate or fan speed during 
testlng, except for nominal damper adjustment for proper combustion. The 
test report must include copies of the manufacturer's specifications that 
define the design capacity of the plant as a function of the moisture 
content of the aggregate. 

2. nust burn 300% of the highest emitting fuel to be listed in and alloved by 
the permlt: No. 6 fuel oil 

3. If the permit is to authorize recycling, then testing must be conducted 
while recycling and at the maximum ratio of.recycle to virgin aggceeate to 
be allowed by the permit: To be determined 

6 .  I f  normal operation of the plant vi11 be vith recycling of collected ashes 
from the baghouse into the dryer, the test must be conducted under the 
same conditions. 

F. Operating Data t o  Be Recorded during the Test 

Operating data must be recorded during the test in its entirety, i.e., 
particulates and visible emission observations. Operating data must be recorded 
every fifteen minutes. Please use the attached data sheet o r  equivalent. 

Note: No test report will be accepted vithvut a complete data sheet included. 

1. During testing the folloving measurements must be made: 

a) Pressure drop across the baghouse. 

b) Virgin and recycle aggregate Input ( ton per hour) as well as asphalt input 

. 

(ton per hour). Provide the manufacturer's rating of the asphalt plant at 
different moisture contents in the aggregate. 

c) Moisture content of the aggregate, and if applicable, the recycling 
mterlal. 

2. Please provide the following data; 

a) Average fuel consumption rate (calculated or measured) 

b) Cleaning cycles of the baghouse 

c )  Operating data sheet enclosed 
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G. Testing schedules and testing firm: June 15, 1993 
Kathy Eickstedt, (612)786-6020 

E. Permitting cngineec to witness the test: No 

I -'3 




