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I 
ACFM 
cc (ml) 
DSCFM 
DSML 

DIA. 
FP 
FTJSEC 

DEC-F ( O n  

g 
C P M  
CWACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
IN.HC. 
IN.WC. 
LB 
LB/DSCF 
LBlHR 
LB/1 06BTU 
LBIMMBTU 
LTPD 
M W  
mg/Nm’ 
ug/Nm’ 
microns (um) 
MIN. 
ng 
ohm-cm 
PM 
PPH 
PPM 
PPmC 
ppmd 
ppmw 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
v/v 
w/w 
< 

AB B REV1 AT1 ON S 

actual cubic feet per minute 
cubic centimeter (milliliter) 
dry standard cubic foot of dry gas per minute 
dry standard milliliter 
degrees Fahrenheit 
diameter 
finished product for plant 
feet per second 
gram 
gallons per minute 
grains per actual cubic foot 
grains per dry standard cubic foot 
grams per dry standard cubic meter 
horsepower 
hours 
inches 
inches of mercury 
inches of water 
pound 
pounds per dry standard cubic foot 
pounds per hour 
pounds per million British Thermal Units heat input 
pounds per million British Thermal Units heat input 
long tons per day 
megawatt 
milligrams per dry standard cubic meter 
micrograms per dry standard cubic meter 
micrometer 
minutes 
nanograms 
ohm-centimeter 
particulate matter 
pounds per hour 
parts per million 
parts per million carbon 
parts per million, dry 
parts per million, wet 
parts per trillion 
pounds per square inch 
square feet 
tons per day 
micrograms 
percent by volume 
percent by weight 
s (when following a number) 

.. 

Standard contitions are defined as 68°F (2OOC) and 29.92 IN. of mercury pressure. 
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1 INTRODUCTION 

On June 3. 1993 I n t e r p o l l  Labora to r ies  Personnel conducted a S ta te  

P a r t i c u l a t e  and V i s i b l e  Emission Compliance Test on the  Mesabi Bituminous 

Por tab le  Asphal t  P l a n t  s t a t i o n e d  i n  G i l b e r t ,  Minnesota. Duke Brennan. Ed 

Trowbridge. and Randy Madison performed the on -s i t e  p o r t i o n  o f  t he  t e s t .  

Coord ina t i on  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 Je r ry  Nemanich o f  Mesabi Bituminous. The t e s t  was witnessed by Bob 

Beresford o f  t h e  Minnesota P o l l u t i o n  Con t ro l  Agency. 

The u n i t  t e s t e d  i s  a Barber Greene Model KA-70 p o r t a b l e  aspha 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  250 TPH with 5% moisture.  The 

p a r t i c u l a t e  emissions are c o n t r o l l e d  by  a v e n t u r i  scrubber. 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  burned propane and 

operated 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 t h  EPA 

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  de te rm ina t ion  t o  a l l o w  s e l e c t i o n  o f  t he  

approp r ia te  nozz le  d iameter  r e q u i r e d  f o r  i s o k i n e t i c  sample wi thdrawal .  An 

I n t e r p o l l  Labs sampling 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-ci 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 he  Method 5 sampling t r a i n  and analyzed as p e r  Minnesota Rules 

p a r 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 imul taneously  w i t h  each 

p a r t i c u l a t e  sample u s i n g  a s p e c i a l l y  designed gas sampling 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 con ta ine r .  A f t e r  sampling was complete, t he  bags 

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

the Tedlar  bags a r e  l e a k  checked a t  15 1N.HG. vacuum w i t h  an 4n- l ine 

1 



T e s t i n g  was conducted from 3 t e s t  p o r t s  o r i e n 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  are l o c a t e d  3 . 3  diameters downstream and 3.2 

diameters upstream of  t h e  nearest  f l o w  d is turbances.  A 24-point  t rave rse  

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  emissions de te rm ina t ions  were performed by Randy 

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

The impor tan t  r e s u l t s  o f  t h e  t e s t  a r e  summarized i n  Sect ion 2. 

D e t a i l e d  r e s u l t s  a re  presented i n  Sec t ion  3 .  F i e l d  da ta  and a l l  o t h e r  

suppor t i ng  i n f o r m a t i o n  a r e  presented i n  the  appendices. 
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2 SUMMARY AND DISCUSSION I 

The r e s u l t s  o f  t h e  p a r t i c u l a t e  emission t e s t  are 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 r a t i o n  Emission Rate 

Process (GR/DSCF 1 (LB/HR) 

Virg in  (Dry + Organic Wet Catch) 0.0354 

V i rg in  (Dry Catch O n l y )  0.0299 

9.4 J 
7.9 

Opaci ty  averaged 13 percent .  

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

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

review o f  t h e  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 he  r e s u l t s  

repo r ted  h e r e i n  a r e  accurate and c l o s e l y  r e f l e c t  t he  a c t u a l  values which 

e x i s t e d  a t  t h e  t i m e  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  e v a l u a t i o n s  are presented i n  

t h i s  sec t i on .  Gas composi t ion (Orsat  and mo is tu re )  a re  presented 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  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  a re  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 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 .  €PA-published equat ions have been used as the b a s i s  o f  t h e  

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  emission 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 o w  

method. 
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3.1  Results of  O r s a t  S Moisture Determinations 



I n t e r p o l 1  Labs R e p o r t  No.  3-8982 
Mesabi  B i t u m i n o u s  

G i  1 b e r t ,  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  Orsa t  8 Woisture Ana lyses - - - - -Methods  3 6 4 ( * v / v )  

D a t e  o f  r u n  

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

R u n  1 Run 2 R u n  3 
06-03-93 06-03-93 06-03-93 

c a r b o n  d i o x i d e .  . . . . . . . . . . .  3.00 ( 3.30 

o x y g e n  .................... 16.30 ‘ 15.80 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.70’’ 80.90 

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

c a r b o n  d i o x i d e  . . . . . . . . . . . .  2.52 2.66 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  13.69 12.73 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  67.76 65.20 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  i6.03 19.41 

D r y  m o l e c u l a r  we1 g h t  ........ 29.13 29.16 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  21.35 26.99 

S p e c l f i c  g r a v i t y  . . . . . . . . . . . .  0.945 0.932 

W a t e r  mass  f l o w  ...... ( L B / H R )  17287 19616 

FO 1.533 1.545 

3 .OO 

16.20 

80.80 

I 2.44 

13.18 

65.74 

18.64 

, 

29.13 

27.05 

0.93s 

19778 

1.567 

a 
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3.2 Resul ts  of  P a r t i c u l a t e  Loadinq Determinations 



I n t e r p o l 1  L a b s  R e p o r t  No.  3 -8982 
M e s a b i  B i t u m i n o u s  

G i l b e r t ,  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  P a r t i c u l a t e  L o a d i n g  D e t e r m  

D a t e  o f  r u n  

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

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

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

Vo lume 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 .  

g r a m s )  

. ..... 
1N.HG) 
1 N . W C )  
DEF-F) 

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

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

P a r t i c l e  mass r a t e . .  

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

. ( L B / H R )  

n a t  ons - - - - - - -Me thod  5 

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

9 3 0 / 1 0 3 5  1 1 0 3 / 1 2 2 4  

-1.8OJ 
8 . 5 6 d  
. 8 4 0  J 

0.0 
1 6 0 . 0 /  

9 .0 /  
1 6 9 . 0  

0 . 1 1 0 8  

1 . 0 0 0 2  J 

la.?/ 

2 8 . 5 8 - /  
1 . 6 6  4, 

4 4 . 4 0 J  
4 1 . 1 4  

6 0 . 0 0  J 
.185J  

1 3 5 J  

45550  
32282  

9 8 . 8  

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

1 1 . 3 3 4  

- 1 . 8 0  
8 . 5 6  
. 8 4 0  

0.0 
1 9 0 . 0  

11.0 
2 0 1 . 0  

0 . 0 8 8 1  

1 . 0 0 0 2  
2 8 . 5 8  

1 . 4 8  
8 2 . 1  

4 2 . 1 5  
3 9 . 3 6  

6 0 . 0 0  
. 1 8 5  

1 3 8  

42936 
2 9 0 4 1  

1 0 3 . 6  

0 .02335  
0 . 0 3 4 5 4  

8 . 5 9 0  

Run 3 
0 6 - 0 3 - 9 3  

1 2 5 2 / 1 3 5 4  

- 1 . 8 0  
8 . 5 6  
. 8 4 0  

0.0 
1 9 1 . 0  

9 . 0  
2 0 0 . 0  

0 . 0 8 2 3  

1 . 0 0 0 2  
28 .58  

1 . 6 3  
84 .2  

4 4 . 2 5  
4 1 . 1 7  

6 0 . 0 0  
. 1 8 5  

142  

45383 
30187 

102 .2  

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

8 . 1 3 9  

10 



3.3 Resul ts  of  O p a c i t y  Observat ions 
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P 

I n t e r p o l 1  L a b s  R e p o r t  No .  3 -8982  
M e s a b i  B i t u m i n o u s  

G i l b e r t ,  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  O p a c i t y  O b s e r v a t i o n s  ------------ EPA Method 9 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 0.00 
5 0 . 0 2 2 3  0.00 

10 0 . 0 4 5 8  4 8 . 1 5  
1 5  0 . 0 1 0 6  4 3 . 3 3  
2 0  0 . 0 9 6 9  1 . 9 2  
2 5  0 . 1 2 4 9  0.00 
3 0  0 . 1 5 4 9  0.00 
3 5  0 . 1 8 7 1  0.00 
4 0  0 . 2 2 1 9  0.00 
45  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 
10 0 . 5 2 2 9  0.00 
1 5  0 . 6 0 2 1  0.00 
80 0 .  669.0 0.00 
a5 0 . 8 2 3 9  0.00 
9 0  1.0000 0.00 
9 5  1 . 3 0 1 0  0.00 

* 9 9  2.0000 0.00 ________________________________________----_----_-------- 
Avg Opac12.96  Avg  OD 0 . 0 6 0 6  T i m e  a v e r a g e  

O b s e r v e r :  Randy M a d i s o n  
C e r t .  D a t e :  0 4 - 0 6 - 9 3  
D a t e  o f  O b s e r v a t i o n :  0 6 - 0 3 - 9 3  
T i m e  o f  O b s e r v a t i o n :  0 9 3 0 - 1 0 3 0  

12 



1 I n t e r p o l 1  L a b s  R e p o r t  No. 3-8982  
M e s a b i  B i t u m i n o u i  

G i l b e r t .  M i n n e s o t a  

I 
T e s t  No. 2 
A s p h a l t  P l a n t  S t a c k  

R e s u l t s  of O p a c i t y  O b s e r v a t i o n s  ------------ EPA Method 9 

__________________-_____________________------------------ 
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( t )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 0.00 
5 0 . 0 2 2 3  0.00 

10 0 . 0 4 5 8  43 .33  
1 5  0 . 0 7 0 6  5 0 . 8 3  
2 0  0 . 0 9 6 9  5 . 8 3  
2 5  0 . 1 2 4 9  0.00 
3 0  0 . 1 5 4 9  0.00 
3 5  0 . 1 8 7 1  0.00 
4 0  0 . 2 2 1 9  0.00 
45  0 . 2 5 9 6  0.00 
50 0.3010 0.00 
5 5  0 . 3 4 6 8  0.00 
60 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  Opac13.12 Avg  OD 0 . 0 6 1 4  T i m e  a v e r a g e  

O b s e r v e r :  Randy  M a d i s o n  
C e r t .  D a t e :  0 4 - 0 6 - 9 3  
D a t e  o f  O b s e r v a t i o n :  0 6 - 0 3 - 9 3  
T i m e  o f  O b s e r v a t i o n :  1 1 0 0 - 1 2 1 9  

13 



I n t e r p o l 1  L a b s  R e p o r t  No.  3 -8982 
M e s a b i  B i t u m i n o u s  

G i l b e r t ,  M i n n e s o t a  

T e s t  No. 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  ------------ EPA Method 9 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 0.00 
5 0 . 0 2 2 3  0.00 

10 0 . 0 4 5 8  4 8 . 7 5  
1 5  0 . 0 7 0 6  46 .25  
20 0 . 0 9 6 9  5.00 
2 5  0 . 1 2 4 9  0.00 
3 0  0 . 1 5 4 9  0.00 
3 5  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 
50 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 
80 0 . 6 6 9 0  0.00 
0 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A v g  O p a c 1 2 . 8 1  Avg OD 0 , 0 5 9 8  T i m e  a v e r a g e  

O b s e r v e r :  Randy M a d i s o n  
C e r t .  D a t e :  0 4 - 0 6 - 9 3  
D a t e  o f  O b s e r v a t i o n :  0 6 - 0 3 - 9 3  
T i m e  o f  O b s e r v a t i o n :  1 2 5 0 - 1 3 5 5  

14 



a 
INTERPOLL LABORATORIES. I N C .  

(612)786-6020 

Hesabi Bituminous 
Laboratory Log No. 8982 

Results of Moisture Analysis' 

Loq No. Test /Run Sample T v w  b Moisture 

8982-16 Test 1 Run 1 V i r g i n  Aggregate 

8982-17 Test 1 Run 2 V i r g i n  Aggregate 

8982-18 Test 1 Run 3 V i r g i n  Aggregate 

3.84 

2.86 

1.91 

Respectfully submitted, ~ &Trn-+ nnie F. O ' N e i l .  Manager 

Inorganic Chemistry Group 

JFO/cg 

'Analysis by ASTM Method D3173 
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I n t e r p o l 1  Labs  R e p o r t  No . 3 - 8 9 8 2  
Mesab i  B i t u m i n o u s  

G i l b e r t .  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....... 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 ime 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  . . . . . . .  ( IN.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  .................... 
Duc t  w i d t h  . . . . . . . . . . . . . . . . . . .  ( I N )  

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

Duct  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 )  

Avg . g a s  temp . ............ (OEG-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 i 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) 

0 6 - 0 3 - 9 3  

9 0 5  

2 8 . 5 8  

. 8 4  

3 

2 4  

R e c t a n g u l a r  

3 2  

3 8 . 5  

8 . 5 6  

U P  

- 1 . 8  

1 2 8  

1 6 . 0 3  

89.0 

. 0 6 0 6 3  

2 9 . 1 3  

1 6 6 1 4 1  

4 5 6 6 8  
3 2 7 4 0  

r: 

A- 1 
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APPENDIX C 

F I E L D  DATA SHEETS 
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) INTERPOLL LABORATORIES - EPA METHOD 2 F I E L D  DATA SHEET 

I Job fle?fAdZ ,&,7H&/d0UC 
Source 7- p w  Lz-Gek 

T e s t  Run D a t e  6-3-93 
S t a c k  d i m e n .  3 2.g x?'.<I N . 
D r y  b u l b  O F  Wet b u l b  /r3 OF 

Manometer,  & R e g .  0 Exp.  0 E l e c .  

Barometric p r e s s u r e  2 P . a  i n  Hg 

S t a t i c  p r e s s u r e  L , S o  I n  WC 

Ope r a t  o r s 457i5~1d rwe - ~A&M/# 

c-1 

C r o s s - s e c t i o n  

t-313. 

D r a w i n g  
o f  T e s t  S l t e  - 

T r a v e r s e  

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



INTERF'OLL LABORfiTORIES €PA METHOD 5/17 SFIHPLE LOG SHEET 

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

Pretest: ( 0.02 c f m  a t  15 i n .  Hg. ( v a c )  
Post est : - c f m  a t  k i n .  Hg. ( v a c )  /aq 

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

&-4/UY E a c e t o n e  
0 other(s) 

No. of p r o b e  uash bottles: 1 
S a m p l e  r e c o v e r e d  b y :  8-7- 

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

W e i g h t ( g )  
I t em 

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

I m p i n g e r  No. 1 

/a & /6 D I m p i n g e r  No. 2 I 
Impinge r  No. 3 

Condense r  

' D e s i c c a n t  Y Z d 4  /3<7 4 

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

Hag Pump NO. 2j'E BOX NO. 2 C B a g  NO. 

Bag Hater ia l :  5-layer Cl luminized  T e d l a r  Size:  

Pretest leak check:  c c / a i n  at / < i n .  Hg. 

T i m e  s tart :  r4.31 (HRS) Time end:  / 4 3 f /  (HRS) 

Sampl ing  ra te :  +h@ c c / m i n  Operator:  &T 
S/N 0 4  O= R 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-2 ' S -0046RR 
. . . . . . . . . . . . . . 

- 
I 

! 
_ I  

I 

i 
- ,  

! 

:I 
I 

I 

I 
I 
I 
I 
I 

- 1  
.I 
- -1  
:I 
I 
1 



c -3  



INTERPOLL LABORATORIES EPA METHOD 3/17 SAMPLE LOG SHEET 

Weight  (q) 
I t e m  

$ Y 
I F i n a l  Tare 

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

C o n d e n s e r  

D e s i c c a n t  / 3 L / d  

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hq. ( v a c )  & 
P o s t e s t :  - cfm a t  -2- i n .  HQ. ( v a c )  p~ 

/32? / /  

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

3- c / / /  a c e t o n e  
0 other(s)  

No. of p r o b e  w a s h  bott les:  / 
S a m p l e  r e c o v e r e d  by: E T  

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

1 I m p i n g e r  NO. 1 I I /=.on\ I I L . ,‘- , I 
I m p i n g e r  No. 2 

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

Bag Pump N , . & ~ B   ox NO. 2~ Bag NO. Z 
Bag Material: % l a y e r  A l u m i n i z e d  T e d l a r  Sire: 4 s  

Pretest lea). check:  8 cc /min  a t  /S i n .  HQ. 

Time s ta r t :  / / B J  (HRS) T i m e  end:  /za? (HRS) 

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

CF-023 

c-4 . S -0046RR 
. . . . . . . . . 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Sample T r a i n  Leak Check: 

Pre tes t :  ( 0.02  cfm a t  15 in. Hg. (vac) 8 
Fastest :  - A c f m  a t  7 in. 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 so l ven t  ( 5 )  

No. of probe uash b o t t l e s :  / 
Sample recovered by: E T  

Condensate Data: 

es iccan 

0 I I 
....... .................................. ..... _-.-_-.-_ .................................... -I--̂-.-._--____ -I---. -. .......................................................................... Tota l  

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

Bag Mate r ia l :  5- layer Aluminized Tedlar Size: 4% 
-1 

Pre tes t  leak  check: d cc/min a t  /c in. Hg. I 

Sampling ra te :  9~ cc/min Operator: j @ r  t -  -1 
-1 

Time s t a r t :  /Zcr CURS) Time end: /?&-r (HRS) 

S / N  of 0, Analyzer used t o  monitor t r a i n  o u t l e t :  /a - 
CF-CiX 

C-6 
S -0046RR - 





Interpol1 Laboratories 
( 612)786-6020 

V i s i b l e  Emissions Form 

C-8 S-0079R 



“I 

1 

i 
I .  
1 
1 

. .  

Interpol1 Laboratories 
(612)786-6020 

I I I I 

c-9 S-0079R 



I n t e r p o l 1  L a b o r a t o r i e s  
(612)786-6020 

Draw North Arrow 

S-0079R 
~~ 

c-10 
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State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 
101 south w.b.9. swnt 

Box 7921 
Yadbon. Wsarh 63707 
TELEPHONE 608-26%2621 

TELEFAX 608-267-3679 

s.mu7y TDD 608-2674897 

April 19, 1993 File Code: 4500 

Mr. Randy Madison 
Interpol1 Labs. 
4500 N.E. Ball Rd. 
Circle Pines, MN 55014 

Dear Mr. Madison: 

Please be advised that you have successfully completed our recent Visible 
Emissions Evaluation course. 

Having participated in the smoke evaluation sessions, you met the following 
certification criteria: 

1. The average deviation for the sets of 25 black and 25 white smoke 
emissions was less than 7 . 5 % .  

2 .  

This certification is valid until October 6, 1993. 

The deviation of each reading was 15% or less. 

Sincerely, 

Andy Seeber, Environmental Specialist 
Compliance Section 
Bureau of Air Management 

Enclosure 

i 

c-11 



APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL DATA 
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Intermoll 1 ahoratories 

EPA Mothod 3 Data Reporting Sheet 
Orsat Analysis 

I I I n 

0 B 0 F Avg.  

1 I I 
2 

i I 
I I 0 B 0 F IAvg!  I 

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

I 1 . 1  
I I-- 2 

,Ambient A i r  QA Check 
Orsat #Analyzer System Leak Check 
FB Within EPA M-3 Guidelines 
for fuel type. 
Where FA= 20.9-02 

CO, 

EPCI Method 3 Quidelines 
Fuel Type F 0  RanQe . .  
Coal : 

- 
Anthracite/Lignite 1.016-1.130 . : 

Bituminous 1.083-1.230 h 
Oil: 

Gas; 

Disti 11 ate 1.260-1.413 
Residual 1.210-1.370 

Natural 
Propane 
Butane 

0-1 Wood/Wood Bark 

1.600-1.856 
1.4Z.7-1.596 
1.405-1.55.7 
1.000-1.130 

LSC-04-BR 
~~ ~ 



0 

1 

2 

3 

4 

5 

I n t e r p o l l  L a b o r a t ~ r l e s  
($12)  796-5920 

EPA Nethod S Data  R e p o r t i n g  Sheet 
Impinger Catch/Ninnesota P r o t o c o l  

Job . h ' l n s s ; b  g : t  u.m: n u  c S o u r c a  q>phk\ 4 f le-& 
Team Leader CT Test  3 i t e  S+G cc 
Date Submit ted b-q-43 Cate of Test (9 -3-43  

Date o f  a n a l y s i s  . _  Technic I an c. Ne\, c5<- 

Test  r10. I No. of Huns Completed 3 

Test- \ R u n 8  D i s h  NO- 909 
F i e l d  Blank D i s h  Tare W t .  c(L. / ' ? I t  9 
Log Number CqbL-  0 3  DishcSample W t . ~ . I ' i L d  9 
Cornmen t 5 Sample W t .  0.000 3 9 

Test R u n -  D i sh  No. '1.10 
Log Number - 06 D i s h  Tare W t .  TO. 5591 9 
Comments DishcSample W t a . 5 7  8 2  9 

Sample W t .  0.0 191 9 

Test  R u n  L D i s h  NO- 50s 
Log Number - 13 D i s h  Tare W t .  V t 7  .(lC23 9 
Comments DishtSample wt.Q.46 bo 9 

Sample W t .  8.0131 9 

T e s t  L R u n x  D i s h  No. 918 
.IO 3 0  9 

Cornmen t s Dish+Sample Wt..tv.Ii 50 9 
Sample W t .  b . O I 2 0  9 

Log Number D i s h  Tare W t .  9 
Comment s DishcSanple W t .  9 

Sample W t .  9 

Cl5h No. Tes t  __ R u n  - 
9 Lug Number 

Comments Dish+Sarnple Ut. 9 
Sample W t .  9 

- f Y  D i s h  Tare W t .  'If' Log Number 

Test- R u n  - D i s h  No. 

D ish  Tare W t .  

Results, 
F i e l d  E l k .  Run I Run 2 

Blank So lven t  W t .  0.0403g 

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



I n t o r p o l l  L a b o r a t o r i e s  
(612) 786-&13”-L1 

EPA Hethod 5 D a t a  Repor t i ng  Sheet 
Probe/Cyclone Wash 

0. 6202 Oao3\ \D-3 S c O Z S 7  

0 

1 

2 

-7 
3 

4 

5 

SC-01 Y R 

source A ~ ~ A - C +  pick+ 
T e s t  Sits S-t‘C4 

J o b b s L .  6-.4bc nd, I 

Tsam Lsader c-t 
Date Submit ted 
Test tlo. I No. of Runs Completed 3 
Data o f  Cna lys l s  b - q - 3  

fn --C(-y 3 Date of Test b-3-53 

Techn 1 ci an C.H< \ , o w  A 

ml Sol..ent Transport  Leakage - 0  

F i e l d  Blank D i s h  Tare U t .  S I  . I ? &  7 0  9 
& 6 . t  -01 DishtSample W t S l s f h  19 9 

V O ~ .  o f  S o l v e n t x m l  Sample W t .  0 .  COOS’ 9 

- 
Test L R u n L  Gish I lo .  I 
Log Number 

+Sol vent  Residue3. ’ )0ug/ml  

r 
D i s h  No.  7 
D i s h  Tare W t .  Y7.47’t 0 0 

Log Number - O J  Dish+Sample Wt.L(7.tqY 8 9 
Comments Sample W t .  8. a z o 8  B 

4 Test  I ‘Run  
v o l .  of S o l v e n t A m l  

Tes t  I R u n 2  D ish  N o .  17 

Log Number - U g  Dish+Sample Wt.Ltk.’iZI7 J 
VOI. of S o l v e n t x m l  D ish  Tare U t .  YY.3900 9 

Comments Sample W t .  0 . 0 3 \ 7  9 
~ ~ 

Tes t  R u n L  D ish  rlo. I8 
V O ~ .  o f  S o l v e n t x m l  D ish  Tare W t .  %?.$x 6 3  9 
Log tJumber --I a DishcSample WtSQ.oogT 9 
Comments Sample W t .  0.0 2 2 2  9 



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 S D a t a  R e p o r t i n g  Sheet 
Fi 1 t e r  G r  a v i  metr  i cs 

0 

1 

2 

3 

4 

5 

Job .he_ob, k .4%-; noks t h m .  Source 45?l"Lt p L h C  
Team Leader F T  Test S i t e  S$ * GK 

Date Submit ted 6 9 % 3  Date of Tes t  ' G-3-53 
Test No. I No. o f  R u n s  Completed 3 
Date of A n a l y s i s  f . -q-c(3 Techn ic ian  C. H L \ I L S O ~  

F i  1 t e r  No. S.3SU 

F i l t e r  Tare  W t .  9 Log Number % G a L - 6 L  
Comments F i l t e r + S a m p l e  Wt:%70 9 

Sample W t .  0 C C l L I I - L  9 

4 " b F  
T e s t I R u n  0 
F i e l d  Blank F i  1 t e r  Type 

T e s t R u n  I F i  1 t e r  No. s 704 
Comment 5 F i l t e r  Tare  W t .  a'?sV(r  9 
Log Number 05 F i  1 t e r  Type 9 \ ' 6 f  

F i  1 t e r  +Sampl e W t  . LO Lb'Z 9 
Sample W t .  Q.O?lf? g 

~ 

T e s t R u n  2 F i l t e r  No. S.r \ \  
Log Number -0 4 F i l t e r  Type Y"6p 
Comments F i l t e r  Ta re  W t .  - 4 n L  g 

F i l t e r + S a m p l e  Wt. leo32 9 
Sample W t .  0.0q 3 b 9 

s9 12 
Log Number - I  3 Fi 1 t e r  Type Y"b t- - 
T e s t R u n  3 F i l t e r  No. 

Comments F i l t e r  Tare W t .  , ~ I L I  g 

Sample W t .  O.Q!.l?? g 
F i l t e r + S a m p l e  W t .  .4650 9 

Test- R u n  F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t  - 9 

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

Test - Run F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Commen t s Fi 1 t e r  Tare W t .  9 

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

Results: 
F i e l d  E lk .  Run 1 R u n  2 R u n  3 R u n  4 Run 5 



Interpol1 Laboratoiies 
(612) 796-5Q2Q 

Sample 1 

FUEL SAMPLE ANALYSIS REQUEST SHEET 

Sample 2 Sample 3 Sample 4 

/*Sample - a n a l y s i s  p e r  proposal  

r 
Test/Run 
Sample D e s c r i p t i o n  

Shor t  Pro;:. 
Pro:< i m a t e  

- 1 / A s  requested b y  - 
S i g n a t u r e  

/-/ /-z / -3 
, 

- 
% 

~ 

on 
D a t e  

of 
Company 

Type of fuel P44 
S t a t e  of o r i g i n  

Mine ( i f  c o a l )  

Labora torv  Loa NL mber 
I I I I 

D-5 S-0163RRR 



Interpoll Laboratories 

Sample Deposition 

I 
I (61 2) 786-6020 

Job &K?-A& B/sUrr//hCrT Source A k 7 -  //M7- 
Field Engineer /w Test Site S7GL 

ate Submitted .d -7-93 Date of Test 6- s--sf3== - 
'st No. / No. of Runs Completed 

1 I 

No. Sample Type Analysis Comments 

Probe Wash: a s  per EPA M-5 
*Acetone 

0 MeCI, 
0 DI Water 0 Other 

0 As per EPA M-29 
0 As per EPA M-201A 

L 

.q 

7 

~~ 

ms per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-201A 
0 As per EPA M-17 
0 Other 

&IN Protocol 
0 WI Protocol 
0 As per EPA M-202 
0 As per €PA M-6,8 
0 Acid Cases 
0 Formaldehyde 
0 As per EPA M-29 
0 As per EPA M-26 
0 Other 

&As per EPA M-3 
0 As per EPA M-10 

o 
Filler: 
x 4 "  Glass 
0 SS Thimble 
0 2.5" Class 
0 Pallflex 

Impingers: 
S&I Water 
0 396H,O, 
0 1 N N a O H  
0 KOH (Cr VI) 
0 H,SO, (HCh 
0 2,4-DNPH 
0 
0 

Integrated Cas Sample 
m e d l a r  Bag 
0 

Oxides of Nitrogen 

0 Other ! 
I 1 0 As per EPA M-7A - 

(NO3 

0 Fuel Sample 

Particle Size 

0 Aggregate 

Misc Samples 
0 
0 

0 Other 

0 Attached Form 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 As per EPA M-6 
0 As per EPA M-7A 
0 Other 

5-01 63 

Type of Source: 
Fuel Type: 

OBituminous Wood: Owood Waste a: OWaste Oil 0 Natural Gas 
OAnthracite 
OLignite OBark ONo. 6 

ODust UNO. 2 0 RDF 
m o t h e r  / ? &  

5-278 
C.%ITACXIIIWCUVSL%~~~.M 

D-6 
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APPENDIX E 

ASPHALT PLANT OPERATING DATA 



Asphalt Plant Operating Conditions During Stack Testing 
RevNHIS3 

Test Datek) L- 3 - 9 3  
Plant Mfr. 6 Model 8 4  r &-& e- e J 4 f l f  70 4 
< Other fliat): 

70 Type (circle one): Drum Mix cs& 
rollution Control Equipment: %ghatso wet scrubber cyclone multidom 

6 W.1 I C I U b b i r l g : / o o %  sCNbbW W O W  recycled 
Normal pressure drop r r o m  somrd eqJipmam: has m e r  J Sed ies 1.7 - 1 Im rt model: 

ir flow Ihrouph sonvd quipmbnt: - splipnnm operating normally durinp testing? 
Date I procedures of I n 1  dnteruncmlclearing of C O M r d  *dPIWnt 

~ 
~~ 

- uel: 
:emize all fuels and materials added to the combustion process during the t e n  period. List fuel type used during 

testing (if oil. opriate heat input. 

OlstUre lu rec.ind in mwregata) 

+%iijFiiZxia 
Is the above fuel substantially the highest sulfur containing fuel normally burned? 
~ oduction specific fuel usage: (circle one) measured or calculated: cubi foo 

No. of Burners: I &Irner(s) rating: l'9.9 MMBTUMR=l00% setting 
4' Qalhon hot mix 

'. d 

c z  

i d  

$ 2  

Merit Operator's Certification: I certify that tho inlomation wbmin.d hr-n is .ccur.te md conmct and that no 
inf-6on requested we. wahheld f ran  tha Division Manger. t 

&)L 7 A k  
BY: # A r i c n )  I <:tJ*#v = .r' . p h o m : l ~ )  7 ' f i - S o o L  

Por 7-- on. r-' Mgsc6. &;(,,,.,:,+o*S T d C .  ' G;/d*p 4, #dss7f; 
Note: All information required mu3t be completed and submitted as part of the performance test. Failure to submit 

the required information will result in a incomplete performance test report. 
E - 1  I . 



Asphalt Plant Operating Conditions During Stack Testing RsvlYH193 ' 
Test Datelsl L -  3 - 9 J  

plant Mfr. & Model #4 t 6 . t  G I F e n e  1Y.p 70 &Kd 7 O  Tvpe (circleonal: Drum Mix e nti 
Other ilist): 

Pollution Control Equipment: Baghouse Ventud ScNbb wat scrubber cyclone multiclone : 

(circle one1 If wet scrubbing@&% 9cNbber water Iecvcled 
Listmodel: & r h + *  C b r * d e  e- res  Normal pressure drop across control equipment: / 2 4  inches water ,. , 

Was control equipment operating nonnelly during testing? 
I 5 M I 4  

Air flow through contrd equipment: ecfm O t  d 
Date & proceduras of last malntonancelclea~ng d control eq ipment  

Fuel: 
Itemize all fuels and materials added to  the combustion process during the test period. List fuel type used during 
testing (if ait. rpscifv ordo) Yr a P . e  -. If other units of measura are used, specify and calculate appropriate heat input, 

' 
Fuel Input BTUlGAL Heat Input %Moisture (as received in aggregate) 

est No.- 
IGdlhrl 1.0 received). IBTUMRI Virgin I recyclo I comblnd 

Is the above fuel substantially the highest sulfur containing fuel normally burned? 
Production specific fuel usage: lcircle one) measured or calculated: 

Rq gallton hot mix 
No. of Burners: - Burnerb) rating: /a MMBTUM = 100% setting 

Operation: 

RJ.' 

scrubber water Other flistl 
R o _ l n e  I;;;. J 

Plant Operator's Certification: I certitY that the information mubmittmd herein is accureto and correct a d  that no 
information requested was withheld ( r u n  the Division Manager. . 

By: ?ht/e,+ K. # ~ 4 M - d  

Note: All infor must be completetand 
t h e  required information will result in a incomplete performance test report. 

E- 2 1 
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APPENDIX F 

PROCEDURES 



I 
Par t i cu la te  Loadinqs and Emission Rates 

The p a r t i c u l a t e  emission ra tes  were determined per EPA Methods 
1-5, CFR t i t l e  40, Pa r t  60, Appendix A (revised J u l y  1, 1987). In t h i s  
procedure, a p re l im ina ry  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 v e l o c i t y  traverse. On the  basis 

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

representat ive sample. 

The sampling t r a i n  consis ts  o f  a heated glass- l ined sampling 
probe equipped wi th 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 con t ro l l ed  oven. In addit ion,  the  sampling 
module also houses the  impinger case and a D r i e r i t e  dry ing column. The 
sampling module i s  connected by means o f  an umbi l i ca l  cord t o  the  
cont ro l  module which houses the d r y  t e s t  gasmeter, the ca l ib ra ted  
o r i f i c e ,  a leak less pump, two inc l i ned  manometers, and a l l  con t ro ls  
required f o r  operat ing the 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 the  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 i cu la tes  were removed a t  t h i s  po in t  and co l lec ted  on t he  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 ry ing  column which quan t i t a t i ve l y  absorb a l l  moisture 
from the sample gas stream a f te r  which the sample gas passes through the 
pump and the d r y  t e s t  gasmeter which integrates the  sample gas f l o w  
throughout the  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  the  gasmeter provides instantaneous f l ow  r a t e  data. 

A representat ive p a r t i c u l a t e  sample was acquired by sampling 
f o r  equal periods of t ime a t  the  centro id  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 sok ine 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 rate.  

1 

F- 1 
3a Pl(1-5) 



After sampling i s  complete, t h e  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  he lp 
dis lodge deposits. The samples are returned t o  the  laboratory where 
they  are logged i n  and analyzed. The volune o f  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 porcelain evaporating d ish  and the  acetone evaporated 
o f f  a t  97-105 OF. This temperature i s  used t o  prevent condensation of  
atmospheric moisture due t o  t h e  coo l ing  e f f e c t  induced by t h e  
evaporation o f  acetone. The acetone-free sample I s  then transferred t o  

an oven and dr ied  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 i s  
q u a n t i t a t i v e l y  t ransferred t o  a 6-inch watch glass and dr ied 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 r e l a t i v e  humidity i s  
hydrostat ted t o  less than 50% r e l a t i v e  humidity. Microscopic 
examination of  the  samples i s  performed I f  any unusual character ist ics . 
are observed. The weight o f  t he  acetone r fnse  I s  corrected f o r  t he  
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  the  condensate so that the t o t a l  
amount o f  absorbed water may be ascertained. 

In tegra ted  f l u e  gas samples f o r  Orsat analysis were col lected 
simultaneously from the  stack and from the breeching a t  the i n l e t  t o  t h e  
wet 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 l ow  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 commercially prepared so lu t ions  were used i n  the Orsat analyzer 
(sat. KOH fo r  carbon dioxide and reduced methylene blue f o r  oxygen). 

-1 
,I 
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I n t e r p o l l  L a b o r a t o r i c s  
(612)786-6020 

Condcnr ib l e  Orpan ic  Compounds Analvsis  

( S t a t e  of B i n n e s o t a  - HPCA E x h i b i t  C )  

Nethod 11-8672-RN 

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

Powder f u n n e l  - 75 am ID u i t h  a 17 m m  s t c a  

Evapora t ing  d i s h ( e s )  - 200 cc o r  250 cc  beaker 

Reagents: Die thyl  e t h e r  - r e a g e n t  grade  

Chloroform - r e a g e n t  g rade  

Sodium s u l f a t e  - ( A C S )  granu la r  anhydrous 

Toluene - ( i f  31 hydrogen peroxide i s  used t o  c o l l e c t  t h e  
s a r p l  es 1 

61 ass wool (Pyrex mi c r o f  i ber) 

PREPARATION 

1. Place  1 kg  o f  granular  anhydrous  sodium s u l f a t e  i n  il sha l low t r a y  

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

sea l ed  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  roo1 i n  t h e  stem of t h e  ponder funne l .  

The p l u g  B u s t  be of s u f f i c i e n t  s i r e  so t h a t  i t  i s  he ld  snugg ly  i n  

p l ace  b y  i t s  own pressure. Add a one-inch l a y e r  Df d r y  sodium 

s u l f a t e .  

I 

.. 

1 
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I SARPLING _ I  

fin a l l - g l a s s  impinper  assembly i s  used i n  t h e  b a c t  h a l f  of t h e  €PA nethod 

5 sampling t r a i n  when an o rgan ic  wet c a t c h  i s  t o  be c o l l e c t e d .  The 

impinper a s s e m b l y  c o n s i s t s  of a modified i a p i n g e r ,  a Sreenburg Smith 

impinger fo l lowed  by a n o t h e r  a o d i f i r d  i r p i n g e r .  The t h i r d  impinger should 

have a t e m p e r a t u r e  measuring dev ice  a t  t h e  o u t l e t  u p s t r c a a  of a f i n a l  

i e p i n q e r  or  d e s i c c a n t  column t o  monitor 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  . i  
s t ream. P r i o r  t o  t h e  s t a r t  of t h e  t e s t ,  each  o f  t h e  f i rs t  two i r p i n g e r s  

should be charged w i t h  100 9 of C l a s s  1 water .  The nethod 5 t r a i n  should 

be ope ra t ed  as provided f o r  i n  EPA nethod 5. I c e  should be added t o  t h e  

impinger ba th  t o  keep t h e  t e a p e r a t u r e  o f  t h e  gas a t  t h e  o u t l e t  a t  o r  l e s s  

than h8 O F .  A f t e r  t h e  p o s t  t e s t  l e a k  check ,  t h e  impinger t r a i n  i s  removed 

and impinger c o n t e n t s  poured i n t o  a t a r e d  a l l - g l a s s  sample b o t t l e  and  

c losed  w i t h  a Te f lon - l ined  cap. The sample b o t t l e  i s  then  weighed and t h e  

t o t a l  condensa te  c a l c u l a t e d  b y  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  ne ight  a n d  

t h e  weight of i n i t i a l  water  added t o  t h e  i a p i n g e r s  (200 9 ) .  A l a b e l  i s  

a f f i x e d  and t h e  sample is  r e t u r n e d  t o  the l a b o r a t o r y  f o r  a n a l y s i s .  The 

sample should  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  not  conducted a i t h i n  48 

h o u r s .  

0 

-i 
i 

2 
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ANALYSIS 
I 

I .  Orpanics 

Caution! York i n  ven ted  hood!!! 

A .  Organic Blank De te rmina t ion  

1. Pour  125 mL o f  e t h y l  e ther  and 125 mL of chloroform i n t o  a 

t a r e d  beaker. 

Evaporate s o l v e n t  i n  hood a t  70 OF or  l e s s  u n t i l  no 

remains. 

2. s o l v e n t  

5.  Desicca te  t h e  sample  i n  d i s h  f o r  two h o u r s .  

4 .  Neigh t h e  sample  t o  n e a r e s t  0 .1  mg, record and r e p o r t  on 

F o r o  LSC-036. 

B. Organic S a n p l e  D e t e r m i n a t i o n  

1. Tes t  fo r  p e r o x i d e  i n  sample  e t h e r  u s i n g  KI str ips.  ( I f  KI 

s t r ip  shows p o s i t i v e ,  c o n t a c t  y o u r  supe rv i so r  b e f o r e  

proceeding.)  

2. Transfer  t h e  sample 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 

sepa ra to ry  f u n n e l .  Use t h e  f i r s t  of t h r e e  25 mL chloroform 

a l i q u o t 5  t o  r i n s e  t h e  sample con ta ine r .  

3. Ex t r ac t  w i t h  three 25 mL p o r t i o n s  of chloroform. (Shake and 

vent  t o  r e l e a s e  p r e s s u r e  about  4 t o  5 t imes each.) Allow 

t h e  phase2 t o  s e p a r a t e .  (Bottom l a y e r  i s  chloroform.) Draw 

off  t h e  bottom l a y e r ,  t r a n s f e r r i n g  t h e  so lven t  w i t h  a f u n n e l  

conta in ing  a p l u g  of sodium s u l f a t e  i n t o  a t a r e d  beaker .  

(Do n o t  draw o f f  any o f  t h e  aqueous layer . )  

-4  
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e x t r a c t s .  :I 
:I 

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

p o r t i o n s  of ch lo ro fo rm 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 g  t h e  r i n s e s  i n  the  same t a r e d  beaker  as t h e  

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

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

5 t imes  each . )  Allow t h e  phases  t o  s e p a r a t e .  (Top l a y e r  ! 
i s  e t h y l  e t h e r . )  Draw off t h e  bottom l a y e r  (aqueous) i n t o  

ano the r  s e p a r a t o r y  funne l  t a k i n g  l e s s  than  1 mL of 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 ,  pass ing  i t  

through 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  a s  t h e  chloroform.  

6 .  A f t e r  t h e  t h r e e  e t h y l  e the r  e x t r a c t i o n s ,  t a k e  t w o  25 mL 

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 g  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. Evapora te  t h e  s o l v e n t s  (chloroform and 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  7 0  OF o r  less u n t i l  no s o l v e n t  

remains.  (Use no h e a t  and have no  sou rces  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 not  evapora t e  so 

qu ick ly  a s  t o  a l low e v a p o r a t i v e  cool ing  t o  lower t h e  

t empera tu re  of t h e  c o n t a i n e r  b e l o w  t h e  dew p o i n t  of water ,  

o therwise , ’  water  will be condensed out  i n  t h e  con ta ine r .  

8. Des icca te  t o  c o n s t a n t  weight ( t w o  hours ) .  Record and 

r e p o r t  t h e  f i n a l  weight t o  t h e  n e a r e s t  0.1 mg on Form 

LSt-036. 

‘i 

II 
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11. I n o r g 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  is r e q u i r e d ,  t h e  f o l l o w i n g  

p r o c e d u r e  s h o u l d  b e  c o n d u c t e d :  

A .  I n o r g a n i c  B l a n k  De te rmina t ion  

1. Vent t h e  r e m a i n i n g  a q u e o u s  p h a s e  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  r e m o v e  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  d i s h .  

3. E v a p o r a t e  a l l  o f  t h e  water i n  t h e  sample i n  an oven  a t  100 

O C .  f a k e  ca re  n o t  t o  b o i l  t o  p r e v e n t  bumping and  loss of  

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

R e p o r t  t h e  r e su l t s  t o  t h e  nearest  0.1 mg on Form LSC-036. 5. 

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

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

' i  
i 
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NOTES 

1. For the  o r g a n i c s  d e t e r m i n a t i o n ,  i n  t h e  r a r r  @Vent t h a t  t h e  i m p i n p r r  

ca tch  r r s u l t e d  f rom a M o d i f i e d  Method 6 d e t e r m i n a t i o n  ( S O 2 ) ,  whereby 

the  s o l u t i o n  c o n t a i n s  d i l u t e  hydrogen p e r o x i d e  (1 32), do n o t  use .. 
i 

e the r  a s  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  t o luene  f o r  r t h y l  r t h e r  

i n  Sec t i on  I. ( E t h e r  i n  t h e  presence o f  pe rox ide  fo rms  e x p l o s i v e  

hydroperoxide.)  

2. I n  t h e  o r g a n i c s  d e t e r a i n a t i o n ,  more t h a n  t h r e e  e x t r a c t i o n s  may be 

r e q u i r e d  t o  e x t r a c t  a l l  o f  t h e  o rpan ics .  A d d i t i o n a l  e x t r a c t i o n s  

should be per formed i f  t h e  aqueous phase is s t i l l  cloudy. 

3. Specia l  s t a t e  r e q u i r e a e n t s :  

Rich iaan - T o t a l  sample evapora ted  i n  t a r e d  evapora t i ng  d i s h  on 

s t e a m  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  r e q u i r e d .  

Wisconsin - Use t lethod 11-8672-HI. 

Rest o f  s t a t e s  - Organ ics  o n l y .  

REFERENCES 

Proposed Standards o f  P e r f o r a a n c e  f o r  New S t a t i o n a r y  Sources, Federa l  

R e g i s t e r  a(lS91 P a r t  I f ,  Rugust 1, 1979. 
.. 

Minnesota P o l l u t i o n  C o n t r o l  Agency, E x h i b i t  C. 
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I ANALYSIS 

I .  Organics  

Caution! Wort i n  ven ted  hood!! ! 

A. Organic Blank D e t e r m i n a t i o n  

1. Pour 125 BL of  e t h y l  e t h e r  and 125 BL of chloroform i n t o  a 

t a r ed  beaker.  
0 

2. Evaporate s o l v e n t  i n  hood a t  70 F o r  less u n t i l  no s o l v e n t  

r e r a i n s .  

3 .  Desiccate  t h e  sample  i n  d i s h  f o r  two hours. 

4.  Weigh t h e  sample  t o  n e a r e s t  0.1 mg, record and r e p o r t  on 

Fora LSC-036. 

E. Organic Saaple  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 ther  u s i n g  KI s t r i p s .  ( I f  K I  

st r ip  shows p o s i t i v e ,  c o n t a c t  your supervisor 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  sample 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 mL 

sepa ra to ry  f u n n e l .  Use t h e  f i r s t  of t h r e e  25 mL ch lo ro fo rm 

a l i q u o t s  t o  r i n s e  t h e  sample  con ta ine r .  

3. Ext rac t  w i t h  t h r e e  25 mL p o r t i o n s  o f  ChlOrOforB. (Shake and 

vent t o  r e l e a s e  pressure about  4 t o  5 t imes each.)  Allow 

t h e  phase$ t o  s e p a r a t e .  (Bottom layer is ch lo ro fo r r . )  Draw 

off t he  bo t toB  l a y e r ,  t r a n s f e r r i n g  t h e  so lven t  w i th  a f u n n e l  

conta in ing  a p l u g  of s o d i u e  s u l f a t e  i n t o  P t a r e d  beaker .  

(Do not d r a u  o f f  any o f  t h e  aqueous l ayer . )  

' 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  s o d i u n  s u l f a t e ,  

c o l l e c t i n g  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 .  

5.  Nex t  e x t r a c t  t h e  sample t h r e e  t i m e s  w i t h  25 mL a l i q u o t s  of 

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

5 t imes  each.) A l l o n  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  bottom l a y e r  (aqueous) i n t o  

another  s e p a r a t o r y  f u n n e l  t a k i n g  l e s s  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 the r ,  pass ing  i t  

th rough  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  the  

same t a r e d  d i s h  as t h e  ch loroform.  

6. A f t e r  t h e  t h r e e  e t h y l  e:her e x t r a c t i o n s ,  t a k e  two 25 mL 

p o r t i o n s  o f  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 g  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  and e t h y l  e t h e r )  i n  t h e  

t a r e d  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  evaporate so 

beaker  i n  t h e  hood a t  70 OF or  l e s s  u n t i l  no 

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 ower  t h e  

tempera tu re  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 the rn i se !  wa te r  w i l l  be condensed out  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  weight ( two hours).  Record and 

r e p o r t  t h e  f i n a l  weight t o  t h e  neares t  0.1 mg on Form 

LSC-036. 

-: 
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I I .  Inorganics  

I f  i no rgan ic  r e s i d u e  i n f o r m a t i o n  i s  r equ i r ed ,  t h e  f o l l o n i n g  

procedure s h o u l d  be conducted :  

A. Inorganic  Blank De te rmina t ion  

1. Vent  the  remain ing  aqueous phase from t h e  o rgan ic  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 rgan ic  s o l v e n t s  l u s u a l l y  

ove rn igh t ) .  

2. Decant t h e  i n p i n p e r  c a t c h  i n t o  a t a r e d  evapora t ing  d i s h .  

3. Evaporate a11 of t h e  water  in t h e  sample i n  an o v e n  a t  100 

O C .  Take c a r e  n o t  t o  b o i l  t o  prevent  b u r p i n g  and  loss of 

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 cons tan t  r e i g h t  i s  o b t a i n e d .  

Report 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. 5. 

8. I n o r g a n i c  Sarp!e Determina t  

F o l l o u  s t e p s  1-5 i n  S e c t i o n  

on 

h above. 
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NOTES 

1. For t h e  o r g a n i c s  d e t e r m i n a t i o n ,  i n  t h e  r a r e  event t h a t  the  inp inge r  

ca t ch  r e s u l t e d  from a Plodified Hethod 6 d e t c r a i n a t i o n  (SO2) ,  whereby 

t h o  s o l u t i o n  c o n t a i n s  d i l u t e  hydrogen peroxide (1 321, do n o t  use 

o the r  a s  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 e  t o luene  f o r  e t h y l  e t h e r  

i n  Sec t ion  I. ( E t h e r  i n  t he  p resence  of peroxide forms e x p l o s i v e  

hydroperoxide.)  

2. In t h e  o r g a n i c s  d e t e r n i n a t i o n ,  nore t h a n  t h r e e  e x t r a c t i o n s  r a y  be 

requi red  t o  e x t r a c t  a l l  of t h e  o r g a n i c s .  A d d i t i o n a l  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  cloudy. 

5 .  Specia l  s t a t e  r equ i r emen t s :  

Hichiqan - Total  s a n p l e  evapora t ed  i n  t a r e d  evapora t ing  d i s h  on 

steam ba th .  

- Iowa - Organics  and i n o r g a n i c s  s e p a r a t e l y ,  a s  r equ i r ed .  

Yisciansin - Use Hethod 11-8672-Yl. 

R e s t  of  s t a t e s  - Organics  on ly .  

REFERENCES 

Proposed Standards  of P e r f o r a a n c e  f o r  New S t a t i o n a r y  Sources ,  Federa l  

Reg i s t e r  g ( 1 5 9 )  P a r t  11. A u g u s t  1, 1979. 

Plinnerota P o l l u t i o n  Cont ro l  Agency, E x h i b i t  C. 
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CALCULATION EQUATIONS 

METHOD 2 

= 95 .48  
VS c P  

= 60 vs A Qa 

*Alternate  equations f o r  CalCUlatfng mois ture  Content from wet bulb and 
dry buld data.  

I 

- 
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SmBOLS 

C r o s s  sectional area of stack, SQ. FT. 

C r o s s  sectional area o f  nozzle, SQ. FT. 

Water vapor in gas stream, proportion by volume 

Pitot tube coefficient. dimensionless 

Concentration of particulate matter in stack gas, 
wet basis, G R / A C F  . -  

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 o f  wet flue gas, LE/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. 

. .  , . , . . .  . .  . 
. .  . . .  . .  

. .  . . .  . . . .  , . . .  ,G-2. .. 
. .  . 
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vln 

Absolute p r e s s u r e  o f  s t a c k  gas .  IIY.HG. 

StanCarC a b s o l g t e  pressure,  29.92 IN. HG. 

Actual vo lumetr ic  s t a c k  gas  flow r a t e .  ACFn 

Dry volumetric s t a c k  gas f low r a t e  corrected t o  standard 
condi t ions ,  OSCFX 

Relat ive humidity. : 

Dry bulb temperature  o f  s t a c k  gas ,  O F  

Uet 3 u l b  temperature  o f  s t a c k  gas ,  O F  

Absolute average d r y  gas  meter  temperature, 02 

Absolute average s t a c k  tempera ture ,  O F  

Standard abso lu te  t empera tu re ,  528 O F  (68 O F )  

Total sampling t ime ,  min. 

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

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

vm (s t d )  

Vw(std)  

- 
VS 

"Ptdb 

= Volume of  gas sample measured by t h e  dry gas meter 
corrected t o  s t anda rd  cond i t ions .  DSCF 

= Volume of water vapor  i n  t h e  gas sample corrected t o  
standard cond i t ions ,  SCF 

= Average ac tua l  s t a c k  gas  v e l o c i t y ,  FT/SEC 

Vapor pressure a t  Tdb. IN. H G .  



VPtwb = Vapor pressure a t  T,b. I N .  HG 

= Average pressure d i f f e r e n t i a l  across the or i f ice  
meter. 114. X. 

- 
A3 

A? = 'lelocity pressure o f  stack gas. I N .  WC. 

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

P = Actual gas dens i ty ,  LS/ACF 

. .  . . . .  
. ,  
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METHOD 3 

%EA 

MS 

Bws 

CALCULATION EQUATIONS 

10O(%O2 - 1.5% t o )  - - 
0.2642 N2 - %02 + 0.5% co 

0.44( %C02) 

( I  - Bws) 

0.32 

+ 0.18 

"w( std) 
vw(std) + "m(std1 

0.28 (%N2 + %Co) 

.. . ... . .  . .  . .  . .  ... :.. . , . . .  . .  . .  :. . . . ,  . 6-5, . .  . . .  
. .  
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CALCULATION EQUATIONS 

METHOD 5 

= 0.0472 VIS 
'w(std) 

I 

c, 

'a 

- - 'w( std)  

'w(std) + 'm(std) 

V Ts(avg) m ( s t d )  - 
= 0.0944 (p % f s j  

5 "s *n t1  

15.43 M - - 
'm( std) 

272.3 M P, 

Ts(avg) ("w(std) ' m ( s t d ) l  
- - 

= 8.5714 x io - 3 C  Q s,d @ p ) l  

1.3228 x 10" M A - 
O A, 

(hp)z - 

1 . .  . .  .. . 6-6 . 



A 

An 

CP 

Ca 

CS 

EA 

Y i 
Gd I 
I 

I 

Md 
. 
. 
mp 

MP 

Pbar 

SYMBOLS 

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

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

water 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 

Concentrat ion o f  p a r t i c u l a t e  matter i n  s t ack  gas ,  
wet basis,  GWACF 

Concentration of p a r t i c u l a t e  matter i n  stack gas ,  d ry  
bas i s ,  c o r r e c t e d  t o  s t anda rd  condi t ions ,  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 i c  g r a v i t y  ( r e l a t i v e  t o  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  o f  s t a c k  gas ,  d ry  bas i s ,  g/g -mole. 

Mass flow of wet flue gas,  LB/HR 

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

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

Total  amount of p a r t i c u l a t e  matter co l l ec t ed ,  g 

Atmospheric p re s su re ,  IN. HG. (uncompensated) 

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

G- 7 
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. Vm 

vm (s t d  ) 

Vw(std) 

Abso lu te  pressure o f  s t a c k  gas .  Iii.HG. 

Sta..rdarl a b s o l u t e  .xessure, 29.92 IX. H G .  

Actual v o l u m e t r i c  s t a c k  gas flow r a t e ,  ACFN 

Dry volumetr ic  s t a c k  g a s  f low r a t s  corrected t o  s t anda rd  
cond i t ions ,  CISCF?! 

Relat ive humid i ty ,  : 

Dry bulb t e m p e r a t u r e  of s t a c k  gas, O F  

We: b u l b  t e m p e r a t u r e  o f  s t a c k  Sas. O F  

Absolute ave rage  d r y  gas meter temperature, 03 

Absolute ave rage  s t a c k  temperature ,  OF 

Standird a b s o l u t e  t e m p e r a t u r e ,  528 O F  (68 OF) 

- 

Total sampling time, m i n .  

:I 
li 
[ I  
:I 
: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  g e l .  m l  

= Volume of  gas  sample  as measured by dry g ~ s  meter, CF 

= Volume o f  gas  sample measured by the  dry gas meter 
corrected t o  s t a n d a r d  c o n d i t i o n s ,  DSCF 

= Volume o f  wa te r  v a p o r  i n  the gas sample corrected t o  
standard condi t ions ,  SCF 

= Average a c t u a l  s t a c k  gas  v e l o c i t y ,  FT/SEC 

= Vapor pressure a t  Tdb. IN. H;. 

E- 8 



"Ptu:, = Vapor pressure a t  T,b. I N .  H G  

- 
OH = Average pressure d i f f e r e n t i a l  across the or i f i ce  

meter, I N .  MC. 

AP = Velocity pressure o f  stack gas. I N .  WC. 

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

P = Actual gas density,  LS/ACF 

t , .  

G-.9. .. : .. . .  . .  . .  . -  . . .  '. . . .  . . .  
. ,  

. ,  
. . .  

. . .  
. .  

. .  . .  
. .  
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APPENDIX H 

SAMPLING T R A I N  CALIBRATION DATA 

.. . 
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INTERPOLL LABORATORIES 

- 
M e t e r  Temp. (OF) 

T i  me Vo lume 
( m i n )  ( C F )  I n l e t  O u t l e t  

2 

~~ 

€PA M e t h o d  5 Gas M e t e r l n o  S y 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  

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 i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  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  Yen a s  f o l l o w s :  

1.786 pm ;.4601] 0.5 
, Y c n  = 

7 "a 

If Y o 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  1.03. ' 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  I n v e s t i g a t e d  b e f o r e  beg lnn ing :  

CFR T i t l e  40 .  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 i o n  4.4.1 

5-432 
.. 
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In te rpo l1  Laborator ies,  Inc .  

(612) 786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date o f  Cal lbrat ion:  6-3-93 

Technician: Ed Trowbrldge 

Nozzle Number 1-3 

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. 

Pos 1 t I on Diameter 

[inches) 

1 .185 

2 .186 

3 .185 

Average: .185 

c . .  

H- 5 
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Interpoll Laboratoriu. I=. 

Temteratum Me a s u r a n t  D c v i q  
g l i b r a t i o n  Shwt 

0 
100 
200 
300 
4w 
500 
600 
700 
800 
wo 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1100 
1800 
loo0 
2000 
2100 

Averagw: 

Devil 

A t  (9) 

mit in to la rum , 
UIit w a s  not I n  toleruw;.; rocalibrated - Sem MY calibration sheet. 

! .- -1 
5-433 -I 

. -  I 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S T w e  Pitot Tube Inwection Sheet 

Pitot Tube No. 2 9- J 
Pitot tube dimensions: 

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

2. Base to Side A opening plane (PA) ' fdd IN. 

3. Base to Side B opening plane (PJ 0 /do IN. 

Alianment: 

4. a, < 100 L9 
5. a, < 1 0 0 ' 7  

6. 6, < 5' 4 
7. B, < 5' 1 

, d /  8. Z <.125" 
9. W <.0625" I B /  

Distance from Pitot to Probe Comaonents: 

10. Pitot to 0.500 IN. nozzle 7sa IN. 

1 1. Pitot to probe sheath 3' d8 IN. 

12. Pitot to thermocouple (parallel to probe) 

13. Pitot to thermocouple (perpendicular to probe) 

3 d  &' IN. 

0 7.4~9 IN. 

h e e t s  all EPA design criteria thus C, - 0.64 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

CP - 

Date of Inspection: 

47-93 
CFR Title 40 Part 60 Appenidix A Method 2 

H- 7 

Inspected by: 

?. . .  </- e 



INTERPOLL LABORATORIES 
( 612 ) 786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Actual Mercury 
Barometer Read 

1 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 

Factor Barometer Read Barometer Read (Pba-Ph) . 7' 

Temp. 

.. 
Date 6- /A-  9 3 I ~ 

Technician le: 7&&/ A/b4 tP t 
Mercury Column Barometer No. &f 
Aneroid Barometer No. SA/ -a/ao;z QQ 9 I 

I I I I 1 1 I 

Has this barometer shown any consistent problems with calibration? Yes/No. If Y I 

yes, explain. 
# 

I 

Has problem been alleviated? Yes/No. How? .I 

I 
I 
1 

*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 

H- 8 ' I  



P 
APPENDIX I 

UPCA TEST PLAN AND PROTOCOL 



~ ~- 
“I  .” . 

Ulaneaota Pol lu t ion  Control Agency 

Stack Testing of Asphalt Plancs 
n % V i S l O n  O f  M r  q U 6 l i t T  

- _  

The p e d t t e e  must contact t he  Agency a t  least two weeks before the scheduled 
t e sc  t o  have A pre-rest meeting and o b t d o  a l l  necessary approvals. 

Inadequate tasc lng  conditima - . .  

.. .?’. 
It is vary imporcane t o  al low a t  l e a s t  two weeka before the t e s t . t o  review the 
t e s t i n g  requi remnts  in order co avoid last minute e a n c e l l a t i o n ~  due t o  

b a g  the .poten t ia1  problems that mny need t o  be rolvad W o r e  the t e a t  are: 

1. Unsuitable locat ion of sampling ports. 
and/or s t ra ightening vanes be instal lad.  

The stack may need eo be extended 

2. Peradttee must schedule t h e  test a t  s time whoa the plant can bo operated a t  
100% Of rated Capacity, and at  Wudm X e C f C h  r a t e  if applicable. 

3. Perndttee mu6t be ready t o  burn specif led fuel. 

4. Permittee may have t o  i n s t a l l  preesure drop taps aad gauges, as well  M water 
flow r a t e  measurius devices. 

burner. 
5. Permlctee may have t o  i n a t a l l  empliag taps on the fuel feeding line t o  the 

The following is a aumnmry of the teseing requiremanta f o r  the hot mix asphal t  
owued by Mesabe Bituminous (source subject  t o  S t a t e  regulatfoas) 

I. Teat Methods 

A, BPA Method 1 f o r  tho locatlon of nampling ports and points. Location of 
the  sampllng ports muet be approvad before tho teet .  
drawings showing che ineide s tack  diameter at tho location of tho porte,  
and distances between the sampling ports and any flow dlsturbanco 
upstream and downstream t h a  por t s  (Pane, duet removal equipment, elbowr, 
t ransi t ions.  dampers, s t cdgh ten ing  vanee, exit of t h e  stack, etc.). 

The p e d t t e e  submitted eoae drawings shwirrg aampling locations,  but i t  
is not c l e a r  the path of the flow. 

Check for  cyclonic flow m e c  be done whenever there i s  a cyclonic type 
of device d i rec t ly  upetrcas of the aampllng location. 
c@onic flow by etraightening vanes -1: also bo verified by checking 
the c y c l o n i o  flow before the test. 

Pleaoe submit 

Permittee w i l l  clarf2y tbir before 
the t0EL.  

Correction of 

I f  cha locat ioa does not meet tba dnfrmrrp rmqufremsnts i n  Method 1, t h s  
c e a t i q  firm must conduct tho flow pattern avsluation and tenting 
according t o  the al tenurt ive procedures i a  par t  2.5 of EPA Mothod 1 
(Trae-difxensional direct1on.l probe). 



- .  
E. SPA Method 2 for velocity end volumetric flow rate. Three. 

daterdnatioUS: One mfiS9UmQOnt concurrently with each teat run f o r  
particulates. 

an integrated sample taken concurrently with each test ,  wa fo r  
particulates. 

D. EPA mthod b for the detenaiuatioa of wisture i n  the Clue gases.. Three 
determinetions: one meaouremeut concurrently vith .e&h teet for 

C. BPA Kethod 3 for gaa analyeis. Thrao daterminationai one measurement oa 

.<h  

particulates. 

B. EPA Itethod 5 ~8 amended in Exhibit C for the concentration of 
partlorlate matter including organic condensiblee. 
for each run must be E t  least 60 mfnutee, and the sampling rate muot be 
4t least 0.9 DsCM/Er (0.53 DSCF/min). 
Beport results as dry catch oaly, aad aa dry plus vet catch. 

datermination of opadty. One hour of obeervationn, concurrently with 
the test for particulates. 

The sampling time 

Three mu8 met be conducted. 

P. EPk Method 9 an amended by niane8oca Rules pert 7005.1860 for visual 

11. Fuel sampling aud analysis. ( h a 1  oils and used oil) 

MU is part of che compliance demonstration requirements. Pleano nota 
that the t e s t  report w i l l  aot be accepted without complete submittal of 
fuel analysis reaoltr of aanples taken at the time OP the teat. 

A, SEmpliIIg. One tup sample per particulate teat run must be takea. The0 
sample must be takea as Close as possible to the burner,(somewhsre in 
feeding line) to be repreeentative of the fuel burned at the time of the 
test. The sample may be taken la a pint-eire Clem container. and 
according t o  the procedurea in ASM Method D 270-2546. 
samples taken into a composite. 

B. Analysin. The composite must be analyzed fori (Exhibit D) 

Parametet Me thod Fuels 

nix  the three 

arose heatlng ValUe, 
Sulfur, X by weight 
Ash, % by weight 
Specific gravity 
Lead, X by weight 
PCB. ppm by weight 
&logens, ppm by 
mlght 
Acidity, pli 
? h * h  point, degrees Fahrenheit 

AS6TH-240 
ASTH D-1552 

ASTH 0-1298 
Asm D-2788 

ePA-b00/4-El-o45 
ASMD-1317 OK 
AsTn 0-006 
ASTM -1093 
ASTM D-93 

m n  D-a74 

All fad Oils rad used O i l  
All fuel oile and urod oil 
All fuel oile and used oil 
All fuel oils end used oil 
Used oil 
Used oil 
Used oil 

Used oil 
Used oil 

X U .  mieturs content in the vlrgln aggregate 

A. Take two samples tho virgin aggregate per test run of particulates. 
Sample nuet be tekm as clone ae posaibla to the feedins conveyor and 

- -  

:I .. 



- 
during the corresponding run. 
thin w i l l  give one composite e q l e  per t e a t  run. 

A3TH or other  recognized methodologies. 
be performed. one per t e a t  run f o r  par t iculates .  

WX t h e  two eampleo of virgin aggregate, 

8. Perform one aealysia of Prpieture contest  in  each coapoaita campla or per 
A t o t a l  of three analysis  shnll 

IT, Operating Couditione during the Tebt 

A. Operation must be a t  100% of design capacity a t  the e i i i t i n g  aggregate 
. -  

moisture content 
during tes t ing ,  except for nomiml dampar adjustment f o r  proper 
combustion. - The t e e t  report  must include coples of the  manufacturer's 
spec i f ica t ions  that def ine the deripn capacltp of the plant  am a 
function of the moiatuce content of the aggregate. 

- no del ibareto reduction of feed r a t e  or fan speed 

8 .  Hurt bum 100% of the highest emftt iag f u e l  t o  be l lo red  in and allowed 
by the permit:  Used oil (waste oil, crank oil). 

C. If the  permit is t o  au thorhe  recycling, then t as t ing  must bo conducted 
while recycling w d  a t  the mnximm r a t i o  of recycle t o  v i rg in  aggregate 
t o  ba allowed by the permit. 
therefore  thi8 is n o t  necessary. 

the  t e s t  m o t  be done under the  same conditionr. 

Permittee rune only v i r g i n  agvogate ,  

D. If normel operation of the plant  w i l l  be recycling of scrubber water, 

Operating Data t o  Be Recorded during the Test 

Operating data  must be recorded duriag the test in  i t s  en t i re ty  i .e. ,  
par t icu la tes  and vis ib le  emission observation.. 
recorded every f i f t e e n  minutes. 
equivalent. 

Note: No t e a t  report vi11 be accepted without b complete data eheec 
included. 

A. During tes t ing  the Pollowing meaeuromnta must bo trader 

V. 

Operating data must be 
Please use the  attached data sheet or 

1. Preseure drop across the eocobber. 

2. Scrubber water flow ra te .  If the measurement in done ind i r ec t ly  from 
report  m u m t  include calculetioae,  B pump preaeure gauge, the 

nomograms or cal ibrat ion data w e d  t o  compute ga l low per ninute of 
water. 

3. V i r g i n  agpsgace input (ton per hour) as velL an a e p h d c  input  ( ton 
per hour). 
d i f f e ren t  moisture contents l n  the 8sgr8pace. 

Provide the mnnnfsturer'n ra t ing  Of the asphalt plant  at 

4. Moisture content of the aggregate. 

t 



B. Ple66e provldd the ZolloWbg datal 

1. Average fuel consumptioa rata (calculated or measured) 

2. Quality of the scrubber water: recycling percent 
. .  

VI. Operating der4 sheet enclosed 

OIL Testing echedules: Aupac 29, 1989 
.\ 
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