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AB B REV I AT1 0 N S 

ACFM 

DSCFM 
DSML 

DIA. 
FP 
FT/SEC 
g 
CPM 
GWACF 
GWDSCF 

HP 
H RS 
IN. 
IN.HC. 
IN.WC. 
LB 
LB/DSCF 
LB/HR 

LBIMMBTU 
LTPD 
M W  
mg/Nm3 
ug/Nm' 
microns (urn) 
MIN., 
ng 
ohm-cm 
P M  
PPH 
PPM 

cc (mi) 

DEG-F (OF) 

gldscm 

LB~IO'BTU 

PPmC 
PPmd 
PPmw 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
vlv 
wlw 
< 

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 
pans 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 
5 (when following a number) 

Standard contitions are defined as 68OF (20°C) and 29.92 IN. of mercury pressure. 
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.a, n ! 
1 INTRODUCTION 

On May 26. 1993 I n t e r p o l l  Laboratories Personnel conducted a NSPS 

Par t i cu la te  and V is ib le  Emission Compliance T e s t  on the Buf fa lo  Bituminous 

Portable Asphalt Plant stat ioned near Hanover. Minnesota. Mark Kaehler. 

Ed Trowbridge, Duke Brennan. Ken Rosenthal. and Rick Eidem performed the  

on-site por t ion  o f  the tes t .  Coordination between tes t i ng  a c t i v i t i e s  and 

p lan t  operation was provided by Brad Arntson o f  Buf fa lo  Bituminous. The 

t e s t  was witnessed by Yolanda Hernandez o f  the Minnesota Po l l u t i on  Control 

Agency. 

The u n i t  tested i s  a Barber Greene Model DM 70 portable asphalt 

p lan t  which has a ra ted capacity o f  275 TPH w i t h  5% aggregate moisture and 

normal operating range o f  250 - 275 TPH w i th  5% aggregate moisture. The 

u n i t  was tested f i r s t  processing v i r g i n  aggregate and then tested again 

processing approximately 45% recycled aggregate. The p lant  burned No. 6 

I n d u s t r i a l  Fuel and operated under normal condit ions. 

Par t i cu la te  evaluations were performed i n  accordance w i th  EPA 

Methods 1 - 5. and 9. CFR T i t l e  40. Par t  60. Appendix A ( revised Ju ly  1. 

1991). A prel iminary determination o f  t h e  gas l i n e a r  ve loc i ty  p r o f i l e  was 

made before t h e  f i r s t  pa r t i cu la te  determination t o  al low se lect ion o f  t h e  

appropriate nozzle diameter required f o r  i sok ine t i c  sample withdrawal. An 

I n t e r p o l l  Labs sampling t r a i n  which meets or exceeds speci f icat ions i n  the  

above-cited reference was used t o  ex t rac t  pa r t i cu la te  samples by means o f  

a heated glass- l ined probe. Wet catch samples were co l lected i n  the back 

h a l f  o f  the Method 5 sampling t r a i n  and analyzed as per Minnesota Rules 

p a r t  7005.0500. 

An in tegrated f l u e  gas sample was extracted simultaneously w i t h  each 

pa r t i cu la te  sample using a spec ia l l y  designed gas sampling system. 

In tegrated f l u e  gas samples were co l lec ted  i n  44 - l i t e r  Tedlar bags housed 

i n  a protect ive aluminum container. A f t e r  sampling was complete, the bags 

were returned t o  the laboratory f o r  O r s a t  analysis. P r i o r  t o  sampling, 

1 
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the Tedlar bags are leak checked a t  15 IN.HG. vacuum wi th  an i n - l i ne  

rotameter. Bags w i th  any detectable inleakage are discarded. 

Testing was conducted from 5 t e s t  por ts  or iented hor izon ta l l y  on the 

stack. The t e s t  ports are located 5 diameters downstream and 1 diameter 

upstream o f  the nearest f low disturbances. A 25-point traverse was used 

t o  c o l l e c t  representatlve pa r t i cu la te  samples. Each traverse point was 

sampled 2.5 minutes t o  give a t o t a l  sampling t i m e  o f  62.5 minutes per run. 

V i s ib le  emissions determinations .were performed by Ken Rosenthal and Rick 

Eidem. both o f  which are EPA-cert i f ied observers. 

The important r e s u l t s  o f  the t e s t  are sumnarized i n  Section 2. 

Detai led r e s u l t s  are presented i n  Section 3.  F i e l d  data and a l l  other 

supporting informat ion are presented i n  the appendices. 

2 



2 SUMMARY AND DISCUSSION 

The resu l t s  o f  the p a r t i c u l a t e  emission t e s t  are summarized i n  

Tables 1 - 4. The r e s u l t s  are summarized i n  the tab le below. 

Concentration Emi  ssion Rate 

Process (GRDSCF)  (LB/HR) 

Virg in  (Dry + Organic Wet Catch) 0.0413 

Vi rg in  (Dry Catch Only) 0.019 

15.5 

7.14 

Recycle (Dry + Organic Wet Catch) 0.111 38.3 

Recycle (Dry Catch Only) 0.012 4.20 

Opacity averaged 2.76 percent wh i l e  processing recycled aggregate, 

and 5.2 percent wh i le  processing v i r g i n  aggregate. Note t h a t  three one 

hour determinations were performed wh i l e  processing recyled aggregate, 

whi le  one hour was performed wh i le  processing v i r g i n  aggregate. 

! 

No d i f f i c u l t i e s  were encountered i n  the  f i e l d  or  i n  the laboratory  

evaluat ion o f  the samples. On the  bas is  o f  these facts  and a complete 

review o f  the  data and resu l ts .  i t  i s  our opinion tha t  the resu l t s  

reported here in are accurate and c l o s e l y  r e f l e c t  the actual values which 

ex ls ted  a t  the  time the 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 laboratory evaluations are presented i n  

t h i s  section. Gas composition (Orsat and moisture) are presented f i r s t  

fol lowed by the computer p r i n tou t  of the par t i cu la te  and opaci ty r e s u l t s .  

Prel iminary measurements inc lud ing  t e s t  po r t  locat ions are given i n  the 

appendices. 

The resu l ts  have been ca lcu lated on a personal computer using 

programs w r i t t e n  I n  Extended BASIC spec i f i ca l l y  f o r  source tes t i ng  ca l -  

culat ions.  €PA-published equations have been used as the basis o f  t h e  

ca lcu la t ion  techniques i n  these programs. The par t i cu la te  emission rate 

has been calculated using the product o f  the concentration t i m e s  flow 

method. 

1 
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3.1 Results o f  Orsat B Moisture Determinations 
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I n t e r p o l 1  Labs  R e p o r t  No. 3-8921 
B u f f a l o  B i t u m i n o u s  
H a n o v e r ,  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 r s a t  8 M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 6 4 ( t v / v )  

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

05-26-93 05-26-93 

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

c a r b o n  d i o x i d e . . .  . . . . . . . . .  5.80 6.60 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  14.00 ' 13.10 

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

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.20 / 80.30 

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

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

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

4.45 

10.74 

0.00 

61.51 

23.30 

29.49 

26.81 

0.926 

38163 

F O  1.190 

4.82 

9.56 

0.00 

58.60 

27.02 

29.58 

26.45 

0.914 

44726 

1.182 
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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 - 8 9 2 1  
B u f f a l o  B i t u m i n o u s  , 
H a n o v e r .  M i n n e s o t a  

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  o f  O r s a t  B Moisture A n a l y s e s - - - - -  M e t h o d s  3 B 4 ( * v / v )  

D a t e  o f  r u n  

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

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

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

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

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

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

Run 1 Run 2 Run 3 
0 5 - 2 6 - 9 3  0 5 - 2 6 - 9 3  0 5 - 2 6 - 9 3  

6 . 9 0  

11.80 

8 1 . 3 0  

4 . 7 3  

8 . 0 9  

5 5 . 7 4  

3 1 . 4 4  

2 9 . 5 8  

2 5 . 9 4  

0 . 8 9 6  

5 3 3 8 9  

6 . 9 0  J 6 . 9 0  

1 1 . 6 0 *  1 1 . 7 0  

8 1 . 5 0 /  8 1 . 4 0  

4 .66  

7 .84  

- 5 5 . 0 6  

32 .44  

29 .57  

2 5 . 0 2  

0 . 8 9 2  

5 3 1 7 1  

4 .64  

7 . 8 7  

5 4 . 7 8  

3 2 . 7 0 *  

29 .57  

2 5 . 7 9  

0 . 8 9 1  

5 6 5 4 2  

F r e e  o r  c o n d e n s e d  w a t e r  i n  t h e  g a s  S t r e a m .  

FO 1 . 3 1 9  1 . 3 4 8  1 . 3 3 3  
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T e s t  No. 1 
A s p h a l t  P l a n t  S t a c k  

I I n t e r p o l l  Labs  R e p o r t  No. 3-8921 
B u f f a l o  B i t u m i n o y s  
H a n o v e r ,  M i n n e s o t a  

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

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

05-26-93 05-26-93 

T i m e  r u n  s t a r t / e n d  . .... (HRS) 805/ 911 1003/1112 

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  . . . . . . . . . . . . .  (ML)  
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  . . . . . . . . . . . . . .  ( G R A M S )  

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  (grams)  

Gas m e t e r  c o e f f i c i e n t .  . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 
Avg .  o r i f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  temp. .  

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  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l  e d i  ame t e  r . . . . . .  
A v g . s t a c k  g a s  t e m p  .. 
V o l u m e t r i c  f 1 ow r a t e .  

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

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

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

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

. . .... 
(ACFM) 
DSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . . ( 2 )  

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

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

-2.lOJ 
1 0 . 9 4 1  

. 8 4 0  J 

0.0 
273.0- 

289.0 
16. OJ’ 

0.1025 

0.9997/ 
29.15”- 

7 1 . 5 2  
1 . 8 9 1  

46.15J 
44.85 

62.501, 

148/ 
.180/ 

69413 
44778 

99.2 

0.02274 
0.03527 

13.54 

-2.10 
10.94 

. a 4 0  

0.0 
329.0 
19.0 

348.0 

0.1357 

0.9997 
29.15 
1.81 
78.3 

46.20 
44.32 

62.50 
.180 
153 

70709 
43069 

102.0 

0.02877 
0.04724 

17.44 



I n t e r p o l l  Labs  R e p o r t  No. 3 - 8 9 2 1  

H a n o v e r .  M i n n e s o t a  
t B u f f a l o  B i t u m i n o u s  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  o f  P a r t r c u l a t e  Loading 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  me r u n  s t a r t  / e n d . .  . .  
S t a t i c  p r e s s u r e . .  . . . .  
C r o s s  s e c t i o n a l  a r e a  
P i t o t  t u b e  c o e f f i c i e n  

W a t e r  i n  samp le  g a s  
c o n d e n s e r .  . . . . . . . . .  
i m p i n g e r s  . . . . . . . . . .  

Run 1 
0 5 - 2 6 - 9 3  

. (HRS)  1 3 0 0 /  1 5 7  

I N . W C )  
SQ. F T )  
. . . . . .  

. . ( M L )  
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 . .  (1N.HG)  
Avg .  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  gas  m e t e r  t e m p . . ( O E F - F )  

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

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

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

D n r t i r l o  m n c c  r n t o  r I a i u a  I 

- 2 . 1 0  
1 0 . 9 4  

. 8 4 0  

0.0 
3 9 6 . 0  

17 .O 
4 1 3 . 0  

0 . 2 6 4 6  

0 . 9 9 9 7  
2 9 . 1 5  

1 . 7 2  
8 2 . 1  

4 4 . 5 9  
4 2 . 4 6  

6 2 . 5 0  
. 1 8 0  

1 5 8  

7 3 1 5 5  
4 1 5 0 6  

1 0 1 . 4  

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

3 4 . 2 0 5  

Run 2 Run 3 
0 5 - 2 6 - 9 3  0 5 - 2 6 - 9 3  

1 5 1 0 / 1 6 2 0  1 6 4 0 / 1 7 4 5  

J - 2 . 1 0  
1 0 . 9 4 1  

.840"  

0.0 
3 9 2 . 0 4 '  

2 0 . 0 1  
4 1 2 . 0  

0 . 3 0 9 6  

0 . 9 9 9 7  v' 
29.15J 

1.56/  
8 9 . 4 d  

4 3 . 0 7 /  
4 0 . 4 5  

6 2 . 5 0 "  
.180/ 

l 6 O J  

7 0 7 6 7  
3 9 4 7 5  

1 0 1 . 5  

0 . 0 6 5 8 5  
0 . 1 1 8 0 9  

3 9 . 9 5 6  

- 2 . 1 0  
1 0 . 9 4  

. 8 4 0  

0.0 
4 0 9 . 0  

2 5 . 0  
4 3 4 . 0  

0 . 3 1 2 2  

0 . 9 9 9 7  
2 9 . 1 5  

1 . 6 0  
9 0 . 4  

4 3 . 6 7  
4 0 . 9 5  

6 2 . 5 0  
.180 

1 5 9  

7 2 5 4 0  
4 0 3 3 9  

1 0 0 . 6  

0 . 0 6 5 3 9  
0 . 1 1 7 6 4  

4 0 . 6 7 4  
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3.3 Results o f  Opacity Observations 
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9 I n t e r p o l 1  Labs R e p o r t  No. 3 - 8 9 2 1  
B u f f a l o  B i t u m i n o u s  
Hanover ,  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  ------------ €PA Method 9 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 1 . 0 0  
5 0 . 0 2 2 3  9 4 . 0 0  

10 0 . 0 4 5 0  5 . 0 0  
1 5  0 .0706 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 1 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 0  0.00 
6 0  0 . 3 9 1 9  0 .00 
6 5  0 . 4 5 5 9  0.00 
7 0  0 . 5 2 2 9  0.00 
1 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 
95  1 . 3 0 1 0  0.00 
9 9  2 . 0 0 0 0  0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 5 . 2 0  Avg OD 0 . 0 2 3 3  Time a v e r a g e  

O b s e r v e r :  R i c h a r d  J .  Eidem 
C e r t .  D a t e :  0 3 - 3 0 - 9 3  
D a t e  o f  O b s e r v a t i o n :  0 5 - 2 6 - 9 3  
Time o f  O b s e r v a t i o n :  0 8 0 5 - 0 9 0 5  

* Processing V i r g i n  

I 
I 16 , 



I n t e r p o l 1  Labs R e p o r t  No. 3 - 8 9 2 1  
B u f f a l o  B i t u m i n o u s  
H a n o v e r .  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 l t y  O b s e r v a t l o n s  ------------ EPA Method 9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 7 3 . 0 0  
5 0 . 0 2 2 3  2 3 . 0 0  

10 0 . 0 4 5 8  3 . 0 0  
15-  0 . 0 7 0 6  1.00 
2 0  0 . 0 9 6 9  0.00 
2 5  0 . 1 2 4 9  0.00 
30 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 
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 
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 .0000  0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 1 . 6 0  A v g  OD 0 . 0 0 7 2  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 -17 -93  
D a t e  o f  O b s e r v a t i o n :  0 5 - 2 6 - 9 3  
Time o f  O b s e r v a t i o n :  1 3 0 0 - 1 4 0 0  

* Process ing  Recyc le.  
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I n t e r p o l l  Labs R e p o r t  No. 3-8921 
B u f f a l o  B i t u m i n o u s  
Hanover .  M i n n e s o t a  

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  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 ( 2 )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 47.08 
5 0.0223 47.50 
10 0.0450 5.00 
15 0.0706 0.42 
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 
7 0  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 2.94 Avg OD 0.0132 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 ;  04-17-93 
D a t e  o f  O b s e r v a t i o n :  05-26-93 
Time o f  O b s e r v a t i o n :  1510-1610 

* Processing Recycle. 
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1 
I n t e r p o l l  Labs R e p o r t  No. 3 - 8 9 2 1  

B u f f a l o  B i t u m i n o u s  
Hanover .  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  

Results o f  Opac i ty  Observat ions  ------------ EPA Method 9 

I 

1 

I 
I 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0 * 0000 3 5 . 0 0  
5 0 . 0 2 2 3  5 6 . 6 7  

10 0 . 0 4 5 8  7 . 0 8  
15  0 . 0 7 0 6  1 . 2 5  
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 
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 

' 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 
8 5  0 . 8 2 3 9  0.00 
9 0  1.0000 0.00 
95 1.3010 0.00 
99 2 . 0 0 0 0  0.00 ________________________________________------------------ 

Avg Opac 3 . 7 3  Avg O D  0 . 0 1 6 8  Time a v e r a g e  

O b s e r v e r :  Kenneth  A .  R o s e n t h a l  
C e r t .  D a t e :  04 -17 -93  
D a t e  o f  O b s e r v a t i o n :  0 5 - 2 6 - 9 3  
Time o f  O b s e r v a t i o n :  1 6 4 0 - 1 7 4 0  

* Processing Recycle. 

19 
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20 



Buf fa1 o B i  tumi nous 
Sample Log No. 8921-26 

Results o f  Fuel 011 Analysis 

Test: - 1 

Sample Descri p t i  on: Composite, 5/26/93 

Sample Type: No. 6 Fuel O i l  

Parameter Method As  Received 

\. 
Gross heating value BTU/LB ASTM D240 18265 

S u l f u r  z ASTM D3177 

Ash s ASTM D482 

Density LB/GAL ASTM D1298 

0 . 5 0 1  

0.02 J 
0.3807 

INTERPOLL LABORATORIES. INC. 
(612 )786-6020  

i 
JFO/cg 

i I 

Respectful ly submitted, 

( Jeannie F. O'Neil, Manager 
Inorganic Chemistry Group 
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I 
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i 
I 
I 
I 

INTERPOLL LABORATORIES. I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 G  

Buffalo Bituminous 
Sample Log No. 8921-33 

Resul ts  o f  Fuel  O i l  Analys js  

Test:  2 

Sample Descr i  pt ion : Composite, 5/26/93 

Sample Type: No. 6 Fuel O i l  

Method ‘As Received Parameter 

Gross  heat lng  value BTU/LB ASTM D240 18340 

Sulfur 

Ash 

t 

t 

0.55 J ASTM D3177 

ASTM D482 0.02 ,,/ 
- 

Dens1 t y  LB/GAL ASTM 01298 8.3474 

ResDect fu l ly  submitted. 

( J e a k i e  F.  O ’ N e i l .  Manager 
Inorgan ic  Chemjstry Group 

JfO/cg 

22 



I 
INTERPOLL LABORATORIES. I N C .  

( 6 1 2 ) 7 8 6 - 6 0 2 0  

1 

i 

I 

Euf f a 1  o Bi tumi nous 
Laboratory Log No. 8921 

Resu l ts  o f  Ho is ture  Analysis'  

Loq No. Test  /Run Sample T Y D ~  Z Moisture  

8921-24 Test  1 Run 1 V i r g i n  Aggregate 5 . 0 6  

8921-25 Test  1 Run 2 V i r g i n  Aggregate 4.85 

R e s p e c t f u l l y  submitted. 

Inorgan ic  Chemistry Group 

JFO/cg 

'Analysis by ASTM Method D3173 
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INTERPOLL LABORATORIES, I N C .  
( 6 1 2 )  786-6020 

Buff  a1 o Bituminous 
Laboratory Log No. 8921 

Results of Moisture Analysis’ 

Loq NO. Test /Run SamDle Tvde % Moisture 

8921-27 Test 2 Run 1 V i rg in  Aggregate 

8921-28 Test 2 Run 2 V i rg in  Aggregate 

8921-29 Test 2 Run 3 Virgin Aggregate 

8921-30 Test 2 Run 1 Recycle Aggregate 

8921-31 Test 2 Run 2 Recycle Aggregate 

8921-32 Test 2 Run 3 Recycle Aggregate 

4.60 

5.63 

5.15 

5.50 

3.58 

4.02 

Respectful ly submitted, 

/-l/pn\%L Jea n i e  F. O’Nei1. 3. Manager m 4  
Inorganic Chemistry Group ( 

JFO/cg 

‘Analysis by ASTM Method D3173 

24 



APPENDIX A 

VOLUMETRIC FLOW RATE DETERMINATION 



1 ~~ 

I n t e r p o l 1  L a b s  R e p o r t  No. 3 - 8 9 2 1  
B u f f  a1 o B i  t u m i  n o u  s 
H a n o v e r .  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  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

I 
I 

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  . . . . . . .  ( H R S )  

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

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

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

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

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

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

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 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  . . . . . . . . . .  ( L B / H R )  

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

05-26 -93  

7 4 0  

2 9 . 1 5  

. 8 4  

5 

2 5  

R e c t a n g u l a r  

42  

3 7 . 5  

1 0 . 9 4  

UP 

- 2 . 1  

1 4 5  

2 3 . 3 0  

1 0 5 . 3  

.OS889 

2 9 . 4 9  

2 4 4 0 6 1  

6 9 0 1 1  
4 4 8 0 8  

1 A- 1 
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APPENDIX B 

LOCATION OF TEST PORTS 
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APPENDIX C 

F I E L D  DATA SHEETS 



T e s t  R u n  D a t e  S - u - g J  
S t a c k  d i m e n .  r/d Y 3751”. 

c-1 

O F  D r y  b u l b  - O F  Wet b u l b  - 
Manometer :  W R e g .  0 E x p .  0 E l e c .  
B a r o m e t r i c  p r e s s u r e  J A  /< i n  Hg 

S t a t i c  p r e s s u r e  -2’ I l o  i n  WC 

I 
0 l 1 

R o r  n o t h i n g  - r e g .  rnanorne :e r :  S- e x p a n d e d ;  E=eiectronic 5-3921 



I 
INTERFOLL LABORATORIES EPA METHOD 5/17 SaMPLE LOG SHEET 

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

Pretest: ( 0.02 cfm a t  15 i n .  Hg. ( v a c ) d  
Postest: - & c f m  a t  & i n .  Hg. (vac)  

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

t4o.s of f i l t e r s  used:  Recove ry  s o l v e n t  (5) 

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

/ No. of  p r o b e  w a s h  b o t t l e s :  
Sample r e c o v e r e d  by: t-7 

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

D e s i c c a n t  

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

Bag Fump No.  2 / ~  Box No. 39 Bag No.  / .  

Bag Material: 5-layer a l u m i n i z e d  T e u l a r  S i z e :  4 3  

Pretest leal: check: 6) cc /min  at /J- i n .  Hg. 

T i m e  s ta r t :  B f n b  ( H R S )  T i m e  end: # g / a  (HRS) 

Sampl ing  r a t e :  c c / m i n  o p e r a t o r :  k-7  

S / N  of 0, Analyze r  u s e d  t o  mon i to r  t r a i n  o u t l e t :  9 
CF-073 

.S-O046RR 
. c-2 

i 
. I  

II 



c-3 



INTERPOLL LABORATORIES EPA METHOD 5/17 SFIRPLE LOE SHEET - 

Sample T r a i n  Leak Check: 

P r e t e s t :  { 0.02 cfm a t  15 in.  Hg. ( vac )  
P o s t e s t :  & cfm a t  /a in. Hg. ( vac )  

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 )  

5- 3/ L/ ace tone  .1 
o t h e r  ( 5 )  

/ 
No. of p robe  uash b o t t l e s :  
Sample r e c o v e r e d  by: E 7  

-1 
Condensate Data: 

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

". :I 
P r e t e s t  l e a k  check: 03 c c / m i n  a t  2~ in. Hg- :I 

'I 
1 

Bag Pump NO. J ~ B  pox NO. 33 ' Bag No. 2. 

Bag M a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S ize:  4 3  

Time end: / /  // (HRS) Time s t a r t :  / o b  (HRS) 

San,pl ing r a t e :  +'& c c / m i n  Opera tor :  C 7- 

7p S / N  o< O= Analyzer  used t o  m o n i t o r  t r a i n  o u t l e t :  

CF-023 

c-4 
I S-0046RR 

. . . . . . . . 



m 
c -5  



I 

T e s t  Run -!- D a t e  5-2L-93 
S t a c k  d imen.  &X 37&! I N .  

D r y  b u l b  - OF Wet b u l b  - O F  

Manometer :  %Reg. 0 E x p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  2 9 6 n  Hg 

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

Ope r a t  o r s 

P i t o t  ~ o 2 q v - J  c p  ,kc /d  
~Z&,&+P -*,&&A: 

INTERPOLL LABORATORIES - EPA METHOD 2 F I E L D  D A T A  SHEET 

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

5-3921 
~ - C-6 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 P e l e c t r o n f c  

~ 



~ 

I *’ 

I 
f 
I 
I 
I 
! 
I 
I 
i 

I 

I 
I 
1 

INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

D i t e  3 - 3 6 - 9 3  Test  & Run _L_ 1 Job A& R,T&#,NO u r 
Source B/&ALT P ? N ~  STHCL NO. of t r a v e r s e  p o i n t s  -?s- 
n e t h o d  F i l t e r  h o l d e r :  q’s4?&5’5 F i  1 t e r  t ype :  51‘’4/455 J/%,.C 

- \  

Sample T r a i n  Leak Check; 

%f- P r e t e s t :  ( 0..02 cfm a t  15 in. Hg. (vac)  
P o s t e s t :  - - - @ * c f m  a t  /t in. Hg. (vac)  

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

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

pa& + ll022Lf 5 2  7 L  & acetone 
0 o t h e r ( e )  

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: n. 9 R Z r I l l d J  

Condensate Data: 

Weight (g)  
I t e m  

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

I m p i n g e r  No. 2 

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

Bag Pump NO. zY/ BOX NO. /o Bag NO. 

Bag M a t e r i a l :  !+layer a l u m i n i z e d  T e d l a r  Size: 4% 

P r e t e s t  lea l :  check: d cc /m in  a t  /C in. Hg. 

Time s t a r t :  r3.O (HRS) Time End: /y‘& (HFS) 

Sampl ing  r a t e :  L/ad c c / m l n  Operator :  E-’- 
S/N o i  O= CInalyzer used to m o n l t o r  t r a i n  o u t l e t :  

CF-023 

S-0046RR 
c-7 



_e- 

C-8 



INTERPOLL LPHORATORIES EFP METHOD 5/17 SAMPLE LOG SHEET 

1 *' 

I 
I 
I 
I 
I 
1 
I 
I 

I 
I 

! 

I 
1 
1 
I 

D i t e  f/k/fi Test  A Run 3 
NO. of t r a v e r s e  p o i n t s  z< - Job 

Source 
Method 5 F i l t e r  h o l d e r :  6iA ss F i l t e r  t y p e :  

Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c fm a t  15 in. Hg. (vac)  
P o s t e s t :  - &U cfm a t  &'- in. Hg. (vac)  

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

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

1 6 acetone /..PI ~ M Z U ~ C  

I 
53/y 0 other(s1 

No. of p r o b e  uash bott les:  
Sample r e c o v e r e d  by: 0. TJlLZ&.Il*) 

Condensate Data: 

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

Y 

6 IS 'I 48 / A  0 
I m p i n g e r  No. 2 56s 2% Z-lL 

I m p i n g e r  No. 1 

I m p i n g e r  No. 5 

Condenser 

D e s i c c a n t  193 8 4% 20-0 

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

Bag Pump NO. 2 4 ~  Box No. / 3  Bag No. 

Bag m a t e r i a l :  ! F l a y  S i re :  4 s  

P r e t e s t  l ea l .  check: .W cc /m in  a t  2 1 in. Hg. 

~ i m t e  s t a r t :  /S/o (HRS) Time end: (HRS) 

Sampl ing  r a t e :  WO cc/mxn Opera to r :  b G ~ X N N J J  
S/N o i  oz e n a l y z e r  used to m o n i t o r  t r a i n  o u t l e t :  4 

CF-023 

S-0046RR 
c-9 



c-10 



1 I’ 

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

INTERPOLL LAPORfiTOHIES EPA WETHOD 5/17 SAMPLE LOG SHEET 

. .  
Sample  T r a i n  LRak Check:  

P r e t e s t :  ( 0.02 cfna a t  is i n .  Hg. ( v a c )  4 
P o s t  est : - - -dd(cfm a t  i n .  Hg. ( v a c )  

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

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

No. of p r o b e  u a s h  b o t t l e s :  - I  
Sample  r e c o v e r e d  by: 0 .  ~ n r r , u J ~  

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

Impinge r  No. 3 

1 Condenser  ll 1 I I 
D e s i c c a n t  1465 i!&D 25.0 

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

Rag Pump NO. 29A BOX NO. Bag No. 3 
Bag m a t e r i a l :  % l a y e r  A lumin ized  T e d l a r  Size: 4 s  

F r e t r s t  l ea l :  check: -00 cc /min  a t  iS i n .  ~ g .  

T i m e  s ta r t :  / 6 ‘ h  (HHS) T i m E  end: /WS- (HHS) 

Sampl ing  r a t e :  c c / m i n  O p e r a t o r :  0. R C U N H ~  
S/N of O~ Analyzer  used t o  monl to r  t r a i n  o u t l e t :  2 

CF-023 

S-0046RR c-11 
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Interpol1 Laboratories 

V i s i b l e  Emissions Form - / p c ~ & /  
(612)786-6020 

C-13 5 -  007 9R 

~ 



Interpoll Laboratories 
(612)786-6020 

C- 14 
- 

S- 007 9R 



I 
I 
1 
I 
I 
1 
1 
1 
I 

I 
I 
I 

4, Interpol1 Laboratories 
(612)786-6020 

PLUME NPE: CONTINUOUS 

Source Larout Sketch Draw North Arrow 

Emission point 

I I I I 

C-15 S-0079R 

~ 



I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 
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APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL DATA 
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I 

1 .  
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EPA Method 3 Data Reporting Sheet 
Orrat Analysis 

Job 6, 
T e a m 7  
Date S 
Test N 
Date o 

I 1 I 

I I I I I 

WAmbient Air QCI Check 
d o r r a t  Analyzer System Leak Check 
0 F- Within €PA M - 3  Guidelines 

for fuel type. 
Where &= 20.9-0, 

coz 

F=Flask (250 cc all glass) 
B=Tedlar Eag (;-layer) D - 1  

€PA Method 3 Guidelines 
Fuel Type F0 Range 
Coal : 

Anthracite/Lignite 1-016-1.130 
R i  tuminous 1.083-1.250 

Oil: 
Distillate 
H e s i  dua l  ~~ ~ 

Gas: 
Natural 1.600-1. !3;& 
Propane , 1.435-1.596 
Butane 1.505-1.553 

Wood/Wood B a r k  i.mm-i.ix~ 
LSC-04-BR 



Interpol 1 Laboratories 
(611) 786-bQ2D 

EPA Method 3 Data Reporting Sheet 
Oroat A n r l y s i ~  

- L i e 0 6  Source A s p U  PLQk+ 
r Test Site Cpck 

F-a?-4? 
a 

Job &L& L c  

Date of  Analysls - Technician c .u r l ,  - E%., 
Date of Test - - 
No. of Run5 Lompleted 3 

Team Leader 
Date Submitted 
Test No. - -  

I 1 b.90 
I I l l  I I I I I 

' t  .. 

I t  
.I 1 I I-- 2 

~ 

f o r  fuel type .  Anthracite/Lignite !.!1_6-1.1;0 ~~~ 

mbient Air Q A  Check EPb Method 3 Guidelines . H  
Orsat Qnalyzer System Leak Check Fuel Type F0 Range 

Coal : 
P 
CI Fe Within EPA M-3 Guidelines 

Eci tuminous 

Di sti 1 late 
Residual 

Natural 

Oil: 

Gas: 

Prnnane . .  
F=Flask (350 cc all g l a s s )  6utane 
H=Tedlar Sag (Z-layer) Wood/Wood B a r k  n- 7 

1. U8.3- 1.250 

1.360-1.41s 
1.21Q-1.570 

I .  bQ0-1 .  S?5 
1.424-1.596 
1.4Q5-1.55J 
1.300-1.1,0 

I 



0 

1 

2 

3 

4 

5 

D-3 

I n t e r p o l  1 L a b o r a t w i  es 
(612 )  796-5320 

EPA Rethod 5 Data R e p o r t i n g  Sheet 
Impinger Catch/Minnesota P r o t o c o l  

Job g,f&b R . - L n & &  s Sourca &&I + P tQh+ 

Team Leader er Test  S i t e  ' S k G k  
Date Submit ted 5-t7 4 3  Cate of Test S-Zb-43 
Test No. I NO. of Huns Completed 2 
Date of A n a l y s i s  5. 2 7 - % 3  Techn ic ian  c ~ k i  " P I J ~ ~  

-., Test  R u n  8 D i s h  No. L b  
F i e l d  Blank D i s h  Tare W t .  Y8,3,Q 6 2  9 

Comments Sample W t .  0.00 0 3 4 
Log N u m b e r  & 2 /  -03 Dish+Sample Wtyk.?B. b 5 9 

. 
T e r  t R u n  D ish  N O .  3 6  
Log Number -0 6 D i s h  Tare W t .  q3.56.S 8 9 
Comments DishcSample Wt.q3.bLlo 9 

Sample W t .  0.0557 9 

r( 9 Log N u m b e r  - IO D i s h  Tare U t .  Yq.Sql 
Tes t  - R u n 2  D i s h  No. 6 1  
Comments DishcSample WtY%bbSJ 4 

Sample W t .  0.01 39 9 

Log Number D i s h  Tare W t .  9 
Comment s Dish+Sample W t .  9 

Sample W t .  9 

Log N u m b e r  D i s h  Tare W t .  9 
Comments DishcSample W t .  9 

Sample W t .  4 

Lug Number D i s h  Tare W t .  9 
Comments Dish+Sample U t .  9 

Sample W t .  9 

T e s t  - R u n  - D i s h  No. 

Test  - R u n  - Dish N o .  

Test  Run- D l sh  No. 

R e s u l t s :  
F i e l d  B l k .  Run 1 

Blank So lvent  W t . O . a 3  g 

Run 2 R u n  3 R u n  4 R u n  5 

I 



I n t e r p o l l  LabUratOrlE5 
( b l 2 )  ?E&-kJ20 

€PA Nethod 5 Data Repor t i ng  Sheet 
Probo/Cyclone Wash 

O . O L Y Y  O . L ) l P ?  

1 
I 
I 
I 
I 
I 
I 
I 

I 
1 
I 
I 
1 
I 

i 

c D-4 . , 

B 

1 

2 

3 

4 

c J 



CI 

1 

2 

7 4 

4 

5 

I n t e r p o l  1 L a b o r a t o r i e s  
(612) 705-bB2CI 

€PA Method 5 Data  R e p o r t i n g  Sheet 
F i l t e r  G r a v i m e t r i c 5  

Job A,,.*$ = \n f3-.4&%.klk\ Source A,LL+ Q 4 P k - k  
Team Leader et Test  S l t e  9c K 
Date Submit ted D a t e  of Test 3-26-53 
Test  No. I NO. of Runs Completed 

VI Date o f  A n a l y s i s  5-7-7 -5 3 Techn ic ian  C. k \ r e w  
d 

F1 l t e r  No. s.3\ L 
I* 

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

F i l t e r+Samp le  .,a- W t .  .???- 
Log Number 0qL1 -02 F i  1 ter Tare 
Comments 

Sample W t .  FLOcloO, 9 

F i l t e r  No. 5303 
Log Number - 05 
C o m m e n t s  F i l t e r  Tare W t .  . '?3ZZ 9 

F i l t e r+Samp le  W t .  -955q 9 
Sample W t .  0 . 0 2 3 ~  9 

F i  1 t e r  No. S 3 l q  
Comments F i l t e r  Tare W t .  e 9 3 3 0  9 

F i l t e r t S a m p l e  U t .  . q b b 2  9 
Sample W t .  0.0 Z -? z 9 

q" F i l t e r  Type 
T e s t R u n  ) 

Tes t  R u n 2  -U '7 F i  1 t e r  Type ,L 
Log Number 

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

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

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

Fi l te r+Sample  U t .  9 
Sample W t .  9 

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

Sample W t .  9 
9 F i  1 ter+Sampl e W t  . 

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



I n t e r p o l  1 L a b o r a t o r  1 es 
(612)  796-CJ213 

EPCI Method 5 Data R e p o r t i n g  Sheet 
Impinger Catch/MinnRSOta P r o t o c o l  

J o b  B u  #&/O d 5 + U * , n L A s  sourca / s p i n l S  Phnf  
Team Leader 

Gate of  Test 5-L6-?J Date Submit ted 5-2743 
Test PJo. 2. NO. of Huns Completed 3 
Date o f  Ana lbs i s  5-27- I 

E7- Test S i t e  S A C  k 

3 Techn ic ian  c. ClelycSJ- 

0.2765 

T e c t R u n O  D i s h  No. 
F i e l d  Blank O i s h  Tare U t .  9 
Log Number Dish+Sample U t .  9 
Cominen t s Sample W t .  9 

Test  % R u n 1  D ish  No. / Q  

Log Number %4L\- I Y D i s h  Tare W t .  '-f-).5;Y7d 9 
Comments Dish+Sample W t .  Y 7 . 7 9 3 8  9 

Sample W t .  d ,  2-36 Y 9 

Tas t  A R u n L  D ish  No. Iq 
Log Number - 1 8  Dish  Tare W t .  Y 3 . 6 6 0 v  9 
Comments D i  sh+Sampl e Ut. V f .  4 3 6 3  9 

Sample W t .  0.~756 9 

0.2753D- 6,1773 

Test  A R u n c  D ish  No. Gd 8 
Log Number - ZL D i s h  Tare W t .  Y 8 - z K z o  9 
Comments Dish+Sample W t .  - Y ~ . 5 5 ~ 6  .--, 9 

9 1  
Sample W t .  0. L l 7 b  1 

Test  R u n -  D i sh  No. 
Log Number D i s h  Tare W t .  9 
Comnents Cish+Sanple W t .  9 

Sample W t .  9 

Lug Number D i s h  Tare W t .  9 
Comments Dish+Sample U t .  9 

Sample W t .  9 

Test  R u n -  C ish  No. 

~1 ank s o l  vent  W t  . d . M d 3  < 



I 

- 
0.0 i72”  U.cr l70  c l . o l l t  

I n t e r p o l l  L a b o r d t o r l e s  
($12) 7 8 6 - t J = C )  

€PA Hethod 5 Data  R e p o r t i n g  Sheet 
Probo/Cyclone Wash 

I c r - n i v v  

I 

! 
I 
I 
I 
I 
1 
1 
I 
I 
I 
1 
I 

0 

1 

2 

3 

4 

c -I 

6 ;4* lb-. 1 r r C k 3  source As41\%~ c P [ c - t  
Team Leader F i  T e s t  S i t e  S + Y C k  

T e s t t.10. 7 No. of Huns C o m p l e t e d 3  
Cata of Ana lys i s  5-27-CI  3 Technic1 an c. C(-Llclsa* 

Transpor t  ~ e a k a g e  e 0 m l  So l * ien t  4ct&.4 

Job B,C-C,CO 
Date Submitted 5-21-43 Date of  Test S - Z k - Y J  

I 

Test - Run 0 . G i s h  Plo. 
F i e l d  Blank D ish  Tare U t .  9 
Log Number Dish+Sample W t .  9 
‘dol. of Solvent- m l  Sample W t .  9 
+Solvent  Residue /. b- luq/ml  

Tes t  L R u n L  D i s h  N o . - I  

Log Number %ri 2 - 1 -  I L DishtSample Wt.Sl $PI&‘ g 
V o l .  of S o l v e n t . Z m 1  D i s h  Tare W t .  S I . $ l o r  a 

Comments Sample W t .  O l l Z  9 

T e s t t R u n k  D ish  r?o. 3 
‘Jol. of  S o l v e n t L m l  D ish  Tare W t .  q 7 . 9 l S q  ‘3 
Log Plumber - I6 Dish+Sarnple Wt .Y l .992Y 9 
Comment 6 Sample W t .  8 . 0 1  1q 9 

Tes t  L R u n 3  D ish  tlo. .SO4 

Log tlurnber -u  D:sh+Sample W t .  q l .  6 3 9 0  rJ 
Comments Sample W t .  0 , 8 1 7 2  rl 

V O ~  o f  S o I v e n t L m l  D ish  T a r e  W t .  CIy .b71k ’  g 

R u n  - Dish r im.  Test  - 
m l  Cish  Tare W t .  Vol .  o f  Solvent- 9 

Log Number Dlsh+Sample W t .  9 
Comments Sample W t .  Y 

Vol. of Solvent- m l  D i sh  Tare W t .  9 
Log Number Dish+Sample W t .  1 
Czinments S a m p l e  W t .  g 

Dish  No. Tes t  R u n  __ 

€PA-MS Acetone Residue Blank Spec. - (7.3 uy.’ml 
Results: 
F i e l d  E lk .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 



Interpoll Laboratories 
(612) 785-6Q2Q 

€PA Method 5 Data Reporting Sheet 
Fi 1 ter Gravi metri cs 

Job fi&xS=\~\ B L k I K i K D k 7  Source A =..oL.LJ- P\Gh& 
Team Leader c-t -  Test Site 5 C" LK 

5 - t l - 4 3  Date of Test -26 -7 3 Date Submitted 
Test No. 2 
Date of Analysis 5 - C l - 4 3  Technician C . K e  \ \ c 3 o r  < 

No. of Runs Completed 7 

Test __ Run 0 Fi 1 ter No. 
Field Blank Fil ter Type 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test L R u n -  Filter N o .  C?7L 
Log Number '?'it/- 13 Filter Type 4 l ' b f  
Comment 5 Filter Tare Wt. -9191 9 

Filter+Sample Ut. +45dLf  9 
Sample Wt. Dm1 (tl n 9 

Test & R u n 2  Filter N 0 . A  
Log Number -I7 Filter Type 4' 'd  F 
Comments Filter Tare Wt. 6 922 0 9 

Filter+Sample Wt. ,939 I 9 
Sample Wt. O.OI* l  9 

Filter N a . . A  Test -Run- .. F 
Log Number - a i  Fi 1 ter Type 
Commen t 5 Fi 1 ter Tare Wt . -9 

Filter+Sample Wt. rqqsl  9 
Sample Wt. h.01 79 4 

Test- Run - F i  1 ter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Ut. c 

Filter+Sample Wt. c 
Sample Wt. F 

Fi 1 ter No. Test - Run - 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. F 

Filter+Sample Wt. F 
Sample Wt. F 

Rerul tr: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



Interpoll Laboratories 
(61 2) 786-6020 

Y 

Filter: 
, k4"  Glass 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

Impingers: 
E D 1  Water 
0 3%H,O, 
0 1 N  NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCI) 
0 2,4-DNPH 
0 
0 

Integrated Gas Sample 
h e d l a r  Bag 2 

$ A s  per €PA M-5 
0 AS per EPA M-29 
0 As per EPA M-201A 
0 AS per EPA M-17 
0 Other 

0 As per €PA M-202 
0 AS per EPA M-6,8 
0 Acid Gases 
0 Formaldehyde 
0 As per €PA M-29 
0 As per EPA M-26 
0 Other 

0 AS per €PA M-10 

+ 
&As per EPA M-3 

Sample Type 

Probe Wash: 
&Ace tone  
0 MeCI, 
0 DI Water 
rn 

I 

Analysis Comments 

&As per €PA M-5 
0 Asper €PA M-29 
0 As per EPA M-201A 
0 Other 

. 
0 Other 

Oxides of Nitrogen 
(NO) 0 Other 

0 As per EPA M-7A 

Fuel Sakple 0 Attached Form 
Aggregate 5-01 63 

O X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 As per €PA M-6 
0 AS per EPA M-7A 

f %  

Particle Size 

./ 
Misc Samples 
0 
0 0 Other 

TyDe of Source: 
Fuel Type: 
Coal: OBituminous wood: OWood Waste a: OWaste Oil 0 Natural Gas 

OAnthracite ODust ONo. 2 0 RDF 
OLignite OBark D N o .  6 QOther #/&/JJ h l J f s  

5-278 
t : U l A C ~ ~ O P M N I 7 ( I . L M  

.I 
'I 

D-9 
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1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
i 

i 
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3 

1, 

Interpoll Laboratories 
(61 2) 786-6020 

0 DI Water 
0 

Filter: 
'$c4'* Glass 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

lEY$iter 
0 3%H,O, 
0 1N NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCI) 
0 2,CDNPH 
0 
0 

Integrated Gas Sample 
&edlar Bag 
0 

Oxides of Nitrogen 
(NO,) 

&%gel Sample 
m g g r e g a t e  1 I Particle Size 

II I 

No. of Runs Comp 

Analvsis 

,&AS per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-201 A 
0 Other 

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

&N Protocol 
0 WI Protocol 
0 As per €PA 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 

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

0 As per EPA M-7A 
0 Other 

0 Attached Form 
S-0163 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

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

ted 

Comments 

1 , Y  

Type of Source: fa& .,/54h- 
Fuel Type - Coal: OBituminous wood: OWood Waste a: OWaste Oil 0 Natural Gas 

OAnthracite ODust ONo. 2 0 RDF 
OLignite OBark @No. 6 a Other &'-/'~& /~.~Ls~Kz 

5-278 
t b l A t ~ ~ w P . s O R M S U . ~ I 8 . W  

D-10 
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APPENDIX E 
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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  

Asphal t  P l a n t  In fo rma t ion  Shee t  

(612)786-6020 

/ m  p Y / 7 /  
Manufacturer and Model 

o f  t h e  P l a n t  

Owner and Operator  o f  t h e  P l a n t  

Locat ion o f  P lan t  a; t ime o f  
T e s t  ( S t a t e ,  County and Address )  MM- &OV, e&& - 

. drqcrr/d!L/d Rc/ 
93 ?b Ai// Q 3 Estimated Tota l  Time o f  the 

P l a n t  a t  t h i s  S i t e  (from when t o  when) ,<D c:ne 
f 

Type o f  P o l l u t i o n  C n t r o l  ment (wet s c rubbe r .  mechanical c o l l e c t o r ,  

Model No. o f  P o l l u t i o n  Control  Equipment 

e t c .  p d80 QGVY /d.e/z 

c f m  - &A K &Uerd< 

I f  wet s c rubbe r ,  p r o v i d e  the f o l l o w i n g  information:  

Percent  r e c y c l e  o f  s c r u b b e r  wa te r  /m % 

Flow of water  t o  s c r u b b e r  46- GPM 
Manufacturer recommended p r e s s u r e  drop 
a c r o s s  v e n t u r i  b f c  /s- IN .WC. 

Rated Capac i ty  o f  Asphal t  P l a n t  3@ TONS/HR 

a t  an aggrega te  m o i s t u r e  c o n t e n t  of 4 % 

Type o f  Fuel Used t o  Fire P l a n t :  
a Natural  Gas 
t7 No. 2 Fuel Oil 

No. 5 Fuel Oil 
D Pro ane 
>( /b L FAIL ol-L 

Normal Product ion  Rate o f  P l a n t  200 TONS/HR 
a t  an aggrega te  moisture c o n t e n t  o f  4’ s 

- NOTE: At tach drawings of  p l a n t  and p o l l u t i o n  con t ro l  equipment. 

Name of  Indiv idua l  Supplying I n f o r m a t i o n  u/a 
Date 5-- 26 -7y 

S - O 1 5 O R (  2 ) 

E- I 



APPENDIX F 

A S P H A L T  P L A N T  O P E R A T I N G  DATA 
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REQUIRED DATA 
for 

PROCESS EMISSIONS 

C. Equipment & Operating Data 

1. Process Equipment No./Ident. p n * x / 7 / .  
2. Process Equipment Description w , p s / ;  seub6ec 

vk-s 3.  Process equipment operating under normal operating conditions? 

No . Yes I/ . Process rate during the test 36r . 
(rav materials or finished product) 

D. Instrument Data on Process Equipment 
. .  
*' 1. 
I ' .. . 

Include copy of production records or instrumentation vhich indicates. 
rate of production or operation of the equipment, i.e. units per hour, 
lbs. per hour, pressure, air flov, etc. 

E. Air Pollution Control Equipment 

. I .  Type/model of control equipment c dgo 
"2. Air pressure drop across the control equipment / /  
3. Air flov through the control equipment 6 W c P m  - 
4.  Was the control equipment operating normally? c o >  

5 .  Data of last major maintenance/cleaning of control equipment 

eQL63:It &-L\ - C ! d  &- D r y g  $ - S o - S 3  
F. Plant Manager's Certification 

e information submitted herein is accurate and correct and 
:h::r;f:ng&on requested vas vithheld from the Division Hanager. 

, Position BY 

lmb1770 I 

-14- 

F- 1 



Asphalt Plant Operating Conditions During Stack Testing RevNHi¶J 
,Tey Date(s) 5-- 2& -9 3 

Plant Mfr. 8 Model D 4  30 7 Type (circle one): e Conventional 
Other (list): 

Pollution Control Equipment: Beqhouse Venturi S e w e r  g G &  cyclons rmlt iClDn0 

List model: %Ym) NOM preaaure drop across cornrd equipment: / f i e (  .Z Inoh. wmer 

Date & procduna of Imt mdntenanoelclearinp of c o n v d  awipmant Rebu;lf. &de* 5C*.rdAd*X- -d ucf md- 

If Wet #CNbbiW:/OO% acNbbOI WOteI  IOCYCled 

Air flow through convol quipnunt: 91- .cfm R a We. control equipmem operatinp normdiy during tmtiW?* 

d/vs< - .OY /99 3 
~~ 

Fuel: 
Itemize all fuels and materials added to the combustion process during the test period. List fuel type used during 
testin0 (if a t .  g l s d ~ )  0.0 

. . If other units of measure are used, specify and calculate appropriate heat input. 

NO. of Burners: L Burnerls) rating: MMBTUMR = 100% setting 

-4 

* /  

.I 1 
Note: All information required must be completed and submitted as part of the performance test. Failure to submit 

the required information will result in rn incomplete performance test report. 
: F-2 
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pollution Control Equipment: Beohouso Venturi Scrubbar Yet s e w e r  

ustmodoi: 
Air flow fhfou@? oonlrd .guipmont:. 6 

. .  n WOl ICNbblWZ- K sorubbar w a m  re 

Production specific fuel usage: (circle one) measured or calculated: cubic footl ton hot mix 

No. of Burners: Burnerls) rating: MMBTUMR- 100% setting 
gal/ton hot mix 

i 

- 

I 

I 
:I I-' 

Lion aubninad Imrdn i e  socurel. and c ~ r r o c t  and that no 
a Division Managat. 

, ptens: i ~ 5 ~ ,  329- ,ti/ SP 

(.' Note: All information required must b< comp:tIed and submitted 8s p a t  of thz performance test. Failure to rubnoit 
the required infornation will result in ea incomplete perfornlaxe test report. 

: F-4 
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1 
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1 
I 
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I 
1 
i 

! 

I 

! 
! 

1 
I 
I 
I 

. 

2) . .  . .. 
Run 2 .. . .  

A *  * .  

L' iO6"  26Y37dt' 

Is the above fuel substantially the highest sulfur containing fuel normally burned? 
cubic foot/ ton hot mix 
galkon hot mix 

Production specific fuel usage: (circle onel measured or calculated: 

No. of Burners: Burnarb) rating: MMBTUMR- 100% setting 

Operation: 

bumsr aoorepate recycle 
15 min. setting tom par b u r  tom par b u r  I I I I 

I I I I 

I I 

I I I 1 

Imrdn ia sccu~ste and correct a d  that no 

-7 - .TV+ - 
Position: 

Note: All information required must &e comp:ated and submitted as vait of thz performance test. Failure to  suknik 
the required infornation will result in an incomplete pe o ia ice test report. ?-Y 
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APPENDIX G 
PROCEDURES 
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Particulate Loadings and Emission Rates 

The particulate emission rates were determined per EPA Methods 
1-5, CFR title 40, Part 60, Appendix A (revised July 1, 1987). In this 
procedure, a preliminary velocity profile of the gases in the flue is 
obtained by means of a temperature and velocity traverse. On the basis 
of these values, sampling nozzles of appropriate diameter are selected 
to allow isokinetic sampling, a necessary prerequisite for obtaining a 
representative sample. 

- The sampling train consists of a heated glass-lined sampling 
probe equipped with a Type 5 pitot and a thermocouple. The probe is 
attached to a sampling module which houses the all-glass in line filter 
holder in a temperature controlled oven. In addition, the sampling 
module also houses the impinger case and a Drierite drying column. The 
sampling module is connected by means of an umbilical cord to the 
control module which houses the dry test gasmeter, the calibrated 
orifice. a leakless pump, two inclined manometers, and all controls 
required for operating the sampling train. 

Particulate samples were collected as follows: The sample gas 
was drawn in through the sampling probe isokinetically and passed 
through a 4-inch diameter Gelman Type A/E glass fiber filter. The 
particulates were removed at this point and collected on the filter. 
The gases then passed through an ice-cooled impinger train and a 
desiccant-packed drying column which quantitatively absorb all moisture 
from the sample gas stream after which the sample gas passes through the 
pump and the dry test gasmeter which integrates the sample gas flow 
throughout the course of the test. A calibrated orifice attached to the 
outlet of the gasmeter provides instantaneous flow rate data., 

A representative particulate sample was acquired by sampling 
for equal periods of time at the centroid of a number of equal area 
regions in the duct. The sampling rate is adjusted at each site such 
that an isokinetic sampling condition prevails. Nomographs are used to 
aid in the rapid determination of the sampling rate. 

G-1 
3a Pl(1-5) 



Af te r  sampling i 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 quan t i t a t i ve l y  washed w i t h  acetone and the washings are stored i n  a 
second container. A brush i s  o f t e n  used f n  the  cleaning step t o  help 
d is lodge deposits. The samples are returned t o  the  laboratory where 
they  are logged i n  and analyzed. The volume o f  the  acetone r i nse  
('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 dish 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  cool 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 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 rans fer red  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 503: r e l a t i v e  humidity. H i  croscopi c 
examination o f  the  samples i s  performed i f  any unusual character ist ics . 
are observed. The weight o f  t he  acetone r i n s e  i s  corrected f o r  t he  
acetone blank. The D r i e r i t e  column i s  weighed on-s i 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 tha t  the t o t a l  
moun t  o f  absorbed water may be ascertained. 

In tegrated 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  the  
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 flow 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 ions  were used i n  the  O r s a t  analyzer 
(sat. KOH f o r  carbon dioxide and reduced methylene blue f o r  oxygen). 

G - 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 

I 

E q u i p m e n t :  

Reagen t s :  

C o n d e n s i b l r  O r a a n i c  Compounds A n a l v s i r  

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

Nethod  II-8472-RM 

S e p a r a t o r y  f u n n e l  - 500 c c  w 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 m m  ID w i t h  a 17 m m  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  

D i e t h y l  e t h e r  - r eagen t  g r a d e  

C h l o r o f o r m  - r e a g e n t  q r a d e  

Sodium s u l f a t e  - ( A C S )  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  is used  t o  c o l l e c t  t h e  
s a c p l e s )  

S l a s s  wool  ( P y r e x  m i c r o f i b e r )  

PREPARATION 

1. P l a c e  1 t 9  of g r a n u l a r  a n h y d r o u s  sodium 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  h o u r s .  S t o r e  in 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. P l a c e  a p l u g  o f 5 1 e a n  g l a s s  wool i n  t h e  s t c 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 p g l y  i n  

p l a c e  b y  i t s  own p r e s s u r e .  Add a o n e - i n c h  l a y e r  o f  d r y  s o d i u m  

s u l f a t e .  
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SARPLIN6 

An a l l - g l a s s  i m p i n g e r  assembly is used i n  t h e  b a c k  h a l f  of t h e  EPA Method 

5 s a m p l i n g  t r a i n  when an 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 r 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 6 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 .  T h e  t h i r d  i m p i n g e r  s h o u l d  

have  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  

i m p i n g e r  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 r p e r a t u r e  of t h e  o u t l e t  g a s  

s t r e a m .  P r i o r  t o  t h e  s t a r t  of t h e  t e s t ,  e a c h  of  t h e  f i r s t  two  i r 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 w a t e r .  T h e  Re thod  5 t r a i n  s h o u l d  

be o p e r a t e d  as p r o v i d e d  f o r  i n  EPA Method 5. I c e  s h o u l d  be added  t o  t h e  

i m p i n g e r  b a t h  t o  keep  t h e  t e r 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 l e s s  

t h a n  68 O F .  A f t e r  t h e  p o s t  t e s t  l e a k  c h e c k ,  t h e  i m p i n g e r  t r a i n  i s  r e a o v e d  

and i a 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  a l l - g l a s s  s a m p l e  b o t t l e  a n d  

c I o s e d  w i t h  a T e f I o n - l i n e d  c a p .  T h e  sample b o t t l e  is t h e n  n e i g h e d  and t h e  

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  b y  s u b t r a c t i o n  o f  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 a p i n g e r s  (ZOO 9 ) .  A l a b e l  is  

a f f i x e d  a n d  t h e  sample 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  b e  s t o r e d  at 4 C i f  t h e  a n a l y s i s  i s  c 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 
G-4 

' I  

-1 

.. 

I 
' I  



I ANALYSIS 

1. O r g a n i c s  

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

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  and  125 mL of c h l o r o f o r e  i n t o  a 

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

E v a p o r a t e  s o l v e n t  i n  hood a t  70 OF o r  less u n t i l  no 2. 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 hours .  

4 .  Weigh t h e  s a m p l e  t o  n e a r e s t  0.1 8 9 ,  r e c o r d  and  r e p o r t  on 

Form LSC-036. 

8. O r g a n i c  Sample  Determina t ion  

1. T e s t  f o r  p e r o x i d e  i n  s a m p l e  e the r  u s i n g  KI strips.  ( I f  K I  

s t r i p  s h o w s  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  be fo re  

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 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  of t h ree  25 mL t h l o r o f o r m  

aliquots 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 BL p o r t i o n s  of  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 t i n e s  e a c h . )  Allow 

t h e  p h a s e s  t o  s e p a r a t e .  (Bo t tom l a y e r  is  c h l o r o f o r m . )  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 g  t h e  s o l v e n t  w i t h  a 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 r a n  o f f  a n y  o f  t h e  aqueous l a y e r . )  

3 
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4 .  After  t h e  t h r e e  ch loroform e x t r a c t i o n s ,  u s e  two 25 mL 

p o r t i o n s  of ch loroform t o  r inse 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 he  same t a r e d  beaker  as t h e  

e x 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 imes  w i t h  25 mL r 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 i m e s  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 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  funne l  t ak ing  less 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 ,  pas s 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 .  & i 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  two 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.  Evaporate  t h e  s o l v e n t s  (chloroform and e t h y l  e the r )  i n  t h e  

t a r e d  beake? i n  t h e  hood a t  70 OF o r  l e s s  u n t i l  no s o l v e n t  

remains.  (Use no hea t  and have no sources  of i g n i t i o n  i n  

t h e  hood when do ing  t h i s  procedure.)  Do n o t  evapora t e  SO 

qu ick ly  as t o  a l low evapora t ive  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  belon t h e  dew p o i n t  of water ,  

otherwise! water  will be condensed o u t  i n  t h e  c o n t a i n e r .  
-e 

8. D e s i c c a t e  t o  c o n s t a n t  weight 

r e p o r t  t h e  f i n a l  weight t o  

LSC-036. 
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11. Ino rgan ic s  

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  requ i r ed ,  t h e  f o l l o w i n g  

procedure should be conducted :  

a. Inorganic  Blank De te rmina t ion  

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

ove rn igh 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  evapora t ing  d i s h .  

3. Evaporate a l l  o f  t h e  wa te r  i n  t h e  sample i n  an oven a t  100 

‘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 

s a r p  I e.  

4 .  C o o l  t h e  d r i e d  s a n p l e  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 t an t  weight  is o b t a i n e d .  

5. Report t h e  results t o  t h e  n e a r e s t  0.1 mg on Form LSt-036. 

E. lnorganic  Sa rp le  De te rmina t ion  

F o l l o ~  s t e p s  1-5 i n  S e c t i o n  A above. 
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NOTES 

1 .  For t h e  o r g a n i c s  d r t r r r i n a t i o n ,  i n  t h e  r a r e  r v e n t  t h a t  t h e  i r p i n g e r  

c a t c h  r e s u l t r d  f r o .  a H o d i f i e d  Hethod 6 d e t r r r i n a t i o n  (SO2),  wherrby  I 

t h e  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  ( 2  321, do not u s e  

e t h e r  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  t o l u e n e  f o r  e t h y l  e t h e r  

i n  S e c t i o n  1. ( E t h e r  i n  t h e  p r e s e n c e  of p e r o r i d c  f o r a s  e x p l o s i v e  

h y d r o p e r o x i d r . )  

_ I  

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

r e q u i r e d  t o  r x t r a c t  a11 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  

should  be p e r f o r a e d  i f  t h e  a q u e o u s  p h a s e  i s  s t i l l  c l o u d y .  

- 1  - .  

5 .  S p e c i a l  s t a t e  r e q u i r e r e n t s :  - 
Richiqan - T o t a l  s a m p l e  e v a p o r a t e d  i n  t a r e d  e v a p o r a t i n g  d i s h  on 

s t e a r  ba th .  

- Iowa - O r q a n i c s  and i n o r g a n i c s  s e p a r a t e l y ,  a s  requirrd. 

Wisconsin - Use Uethod II-8672-YI. 

Rest o f  s t a t e s  - O r g a n i c s  o n l y .  

1 
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APPENDIX H 

CALCULATION EQUATIONS 



5 Qs .d 

CALCULATION EQUATIONS 

60 Vs A 

' A l t e r n a t e  e q u a t i o n s  f o r  c a l c u l a t i n g  moisture c o n t e n t  from wet b u l b  and 
dry  b u l d  d a t a .  



A 

An 

Bws 

CP 

Ca 

CS 

EA 

Y 
. 

Gd 

I 

Md 

mg 

mP 

MS 

MP 

. 

Pbar 

pg 

SYMBOLS 

= Cross sect ional  area of stack, SQ. FT. 

= Cross sect ional  area of nozzle, SQ. FT. 

= Water vapor i n  gas stream, proportion by volume 

= Pitot t u b e  c o e f f i c i e n t ,  dimensionless 

= 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 

Concentration of p a r t i c u l a t e  matter i n  stack gas, dry 
basis,  corrected t o  standard conditions, GR/DSCF 

= 

= Excess a i r ,  percent by volume 

= Dry t e s t  meter cor rec t ion  factor ,  dimensionless 

= Specific g rav i ty  ( r e l a t i v e  t o  a i r ) ,  dimensionless 

= Isokinetic var ia t ion ,  percent by volume 

= Molecular weight of s tack  gas, dry basis, g/g - mole. 

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

= Part iculate  mass flow, LB/HR 

= Molecular w e i g h t  of stack gas, wet basis, g/g, mole. 

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

= Atmospheric pressure, IN. HG.  (uncompensated) 

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

! P S  

P s t d  

Aa 

Qs .d 

Vm 

v m  ( s t d  ) 

Vw(std)  

= Absolute pressure o f  s t a c k  gas .  IN.HG. 

= Standard a5so lg te  p r e s s u r e ,  29.92 IX. HG. 

= Actual volumetr ic  s t a c k  gas flow r a t e .  ACFN 

= Dry volumetric s t a c k  s a s  f low rate  co r rec t ed  t o  s t a n d a r d  
condi t ions ,  DSCFX 

= Relat ive humidity, : 

= Dry b u l b  temperature  of s t ack  gas .  OF 

= Wet b u l b  temperature  o f  s t a c k  g a s ,  OF 

= Absolute average d r y  g a s  meter temperature, 0 2  

= Absolu te  average s t a c k  tempera ture ,  O F  

= Standcrd abso lu te  tempera ture .  528 O F  (68 O F )  

= Total sampling t ime,  m f n .  

= Total volume of  l i q u i d  c o l l e c t e d  i n  impingers a n d  

. 

s i l i c a  g e l .  m l  

= Volume of gas sample  a s  measured by dry  gas meter, CF 

Volume o f  gas  sample measured by t h e  dry  gas meter 
cor rec ted  t o  s tandard  c o n d i t i o n s ,  DSCF 

Volume o f  water vapor i n  t h e  gas sample corrected t o  
s tandard cond i t ions ,  SCF 

= 

= 

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

= Vapor pressure  a t  Tdb. IN. HG. 

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

= Average pressure d i f ferent ia l  across the orif ice  - 
A3 

meter, IN. V C .  

A? 

Y 

P 

= Velocity pressure o f  stack gas. IN. VC. 

= Dry t e s t  meter correction coeff ic ient .  dimensionless 

= Actual gas density,  LS/ACF 

I 
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.I 
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CALCULATION EQUATIONS 

METHOD 3 

%EA = 

t 

Md 

l0O(%O2 - ) . 5 Z  CO) ; 

6.264% N2 - X02 + 0.5% co 

O.44(%CO2) + 0.32 

+ 0.18 

"w(  s t d )  

'w( std) + "m( std) 

0.28 

Bws 

+ Z C O )  

H-5 . . . .  



CALCULATION EQUATIONS 

METHOD 5 

+ 3/13.6 'bar = 17.65 V,y ( 'm(std) 

= 0.0472 VIS 'w( std) 

- - 'w ( std) 
Bws 'w(std) + 'm(std) 

' s ( a v g )  "m(std) 
I = 0.0944 (p - 

s " 5  Bwsj 

15.43 M 
= 

cS 'm(std) 

272.3 M P s  

T s (  avg) ('w( std) "m(std)) 
- - 

($Jl = 8.5714 x C ,  Q,,d 

1.3228 x 10-1 Mp A - 
O *" (hp)z - 

' ,  
. I  
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SYKBOLS 

Cross sect ional  area of s tack,  S a .  FT. 

Cross sec t iona l  area of nozz le ,  SQ. FT. 

Water vapor i n  gas stream, proportion by volume 

P i to t  t u b e  coe f f i c i en t .  dimensionless 

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 

Concentration of p a r t i c u l a t e  matter i n  stack gas, dry 
basis,  corrected t o  standard conditions, GR/DSCF 

Excess a i r ,  percent by volume 

Dry t e s t  meter cor rec t ion  fac tor ,  dimensionless 

Specific g rav i ty  ( r e l a t i v e  t o  a i r ) ,  dimensionless 

Isokinet ic  var ia t ion ,  percent by volume 

Molecular weight of s t ack  gas, dry basis. g/g -mole. 

Mass flow of wet f l ue  gas, LB/HR 

Par t icu la te  mass flow, LB/HR 

Molecular w e i g h t  of s tack  gas, wet basis,  g/g. mole. 

Total m o u n t  of p a r t i c u l a t e  matter collected,  g 

Atmospheric pressure,  IN. HG. (uncompensated) 

= Stack s t a t i c  gas pressure,  IN. WC. 
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A b s o l u t e  p r e s s u r e  o f  s t a c k  gas .  1X.HG.  

Standard a b s o l u t e  p r e s s u r e .  29.92 IN. HG. 

Actual vo lumet r i c  s t a c k  gas  flow r a t e ,  ACFM 

Dry volumetr ic  s tack  gas  flow r a t e  corrected t o  s t a n d a r d  
condi t ions .  DSCFY 

Relat ive humidi ty .  : 

Dry bulb t empera tu re  o f  s t a c k  g a s ,  OF 

We: b u l b  t empera tu re  o f  s t a c k  Sas. O F  

Absolute average  d r y  gas  meter  tenperature ,  0 2  

Absolute ave rage  s t a c k  temperature .  O F  

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

T o t a l  sampling time, m i n .  

T o t a l  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 a s  measured by dry gas meter, CF 

Volume of  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 of water  vapor  i n  t h e  gas sample corrected to 
s t a n d a r d  c o n d i t i o n s ,  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 p r e s s u r e  a t  Tdb. IN. H;. 
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V P t w b  = Vapor pressure a t  T,b. I N .  H G  

- 
AH = Average pressure d i f f e r e n t i a l  across the o r i f i c e  

meter. I N .  UC. 

I 
6 

AP Velocity pressure of s tack g a s .  I N .  UC. 

Y = Dry t e s t  meter correc t ion  c o e f f i c i e n t ,  dimensionless 

P * Actual gas dens i ty ,  LS/ACF 
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APPENDIX I 
SAMPLING TRAIN CALIBRATION DATA 
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T i  me 
( m i n )  

INTERPOLL LABORATORIES 

Meter Temp. ( O F )  

( C F )  I n l e t  O u t l e t  
Volume 

€ P A  Method 5 Gas M e t e r i n a  S v s t e m  
p 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  

D a t e  FM2L-r3 
Module No. 

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 l n g  t h e  urn- 
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 o n  a s  f o l l o w s :  

1.786 .[(t ;.460l] 0.5 
Y o n  = 

7 "E 

I f  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 . 9 7  t o  1.03, * t h e  volume 
m e t e r i n g  sys tem 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  b e g i n n i n g . .  

C F R  T i t l e  40. P a r t  60. A p p e n d i x  A .  Me thod  5 .  S e c t i o n  4.4.1 

S - 4 3 2  

1-1 Page 11 



i 

111 
3 
c, m s 
W ol m 
=I 

U 
E 

c 
0 
c 
L 
R 

VI 

m 

- 
m - 
r 
m 
0 
X 
0 

L 
W 
c, 

m 

z 

h 0 m z 
5 

m 
c L 
L W cn 

L W m W c 
e W 
0 5 

r - - 
x 

W c, 

0 

YI 

t?! 
m 

.. 
0 z 
X 
0 m 

L 
W 
e t  
U l c  
5 -  

L 
W c 
w c  
5 c  

- 
C 
H 

0 , z  
L 
0 

W 
n 
a 

W 
VI a 
e 
0 
W 
0 
m 
0 

. 
n 
; 
U 

5 

n 
U 
,.I 
U 

. 
n . 
0 
-4 
-4 

3 
n 
n r( 

d 
N 

1 
111 

m a 

m m 
2 . 
W 
N 

2, 

5 
m 

S 
0 

c 
L 
R 

r 

m - 
r 
m 
0 

c 
U 
m 
r 

W 
0 
C - 
Ll 
L 
W c 
E 

r 
m e 
? 
e 

I I 

-1 

1-2 
b 



r” 

I 

4 3 

d 

c 
c 
W m 

c 
c 

c. 
0 
Y 
c 

2 a 

c 
0 



L 1-4 



I 

I I 
I 
I 
I 
I 

In te rpo l  1 Laboratories, I n c .  

(612) 786-6020 

Nozzle Cal i b r a t l o n  

Data Sheet 

Date of Cal ibrat ion:  5-26-93 

Techni cian: Ed Trowbridge 

Nozzle Number 8-3 

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. 

Posi t i o n  Diameter 

(inches) 

1 .I86 

2 .I85 

3 .I86 

Average : .I86 

1-5 



In terpol1  Laboratories, Inc .  

(612)  786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date of Cal ibrat ion:  5-26-93 

Technician: Ed Trowbridge 

Nozzle Number 8-4 

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. 

Posit ion Diameter 

(inches 1 

1 .180 

2 .180 

3 .180 

Average: .180 

1-6 



I, I I Intarpoll Laboratoriu. Inc. 

Tancerrtum We asurancm Dev 1- 
g l ibrat ion  S k &  

. -  

0 
loo 
200 
100 
roo 
500 
600 

800 
900 

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

roo 

OF = o f f  scala response by unit under tort (9) 
Sdov = l W A t / ( 4 W +  tJ 

&' unit in to leraws 
0 unit v u  not In t o l a r m :  recalibrated - sw m a l l b r a t i o n  sheet. 
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Interpol1 Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube N o . 3 9 -  L/ 
Pitot tube dimensions: 

I .  External tubing diameter (DJ f r / L  IN. 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (PJ 

%'d IN. 

&& IN. 

Alijwment: 

4. a1 
5. a2 

6. B, 
7. B, 

8. z 
9. w 

< 100 D 
< 1 0 . 7  

2, < 50 
< 50 / 

<.125" /o= 
<.0625" I b 1 

Distance from Pitot to Probe Comoonents: 

10. Pitot to 0.500 IN. nozzle 75i9 IN. 

11. Pitot to probe sheath . r e o  IN. 

12. Pitot to thermocouple (parallel to probe) 34 IN. 

13. Pitot to thermocouple (perpendicular to probe) Tdd IN. 

%eets all EPA design criteria thus Cp - 0.84 
0 Does not meet €PA design criteria - thus calibrate in wind tunnel. 

CP - 

Date of Inspection: 

9-7-97 
CFR Title 40 Part 60 Appenidix A Method 2 

1-8 

Inspected by: 
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INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Temperature 
Correction 

Factor 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 1  
I 
I 
I 
I 
i 

Adjsted Mercury Initial Aneriod Difference 
Barometer Read Barometer Read (Pba-Ph) 

Date 5-- 12- 93 
Mercury Column Barometer No. L;td 
Technician E, i/&&,4 A/bd c? 

Aneroid Barometer No. Si/ -&/,&PA 

2 9 ,  /c 

Actual Mercury Ambient 
Barometer Read Temp. I 

7 5  

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

If 

~~~ ~ 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed i n  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 3 
UPCA TEST PLAN AND PROTOCOL 
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TEST PLAN 
for 

BUFFALO BITUMINOUS 

I. GENERAL INFORHATION 

Permittee: Buffalo Bituminous 

Permittee's contact person and telephone number: Brad Arntson 

Permittee's mailing address: P.O. Box 337 
Buffalo, MN 55313 

DAQ File No..: 14B 

MPCA permitting engineer: Bernadette Halverson 

Applicable regulations for each source tested: Minn. Rules 
7005.2020, subp. A and B for TSP aand opacity 

Reason for testing: 
recycle 

Is this test for initial compliance demonstration: Yes, initial 
compliance will be while processing aggregate. Another test will be 
completed while incorporating recycled asphalt pavement. 

Drawings showing location of sampling ports included: must be sent 
to Yolanda Hernandez of the Compliance Determination Unit for 
approval prior to the test. They may be faxed to Yolanda at (612) 

Compliance test using both aggregate and 

297-7709. 

Location of the plant at the time of the test: Notify Yolanda 
Hernandez prior to the test 

Date when test plan was discussed and agreed upon with the 
permittee: Pretest meeting held 4/19/93. 

11. NOTIFXCATION REQUIREMENTS 

The permittee must contact the Agency at least two weeks before the 
scheduled test to obtain all necessary approvals. 

It is very important to allow at least two weeks before the test to 
review the testing 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: 

3-1 



1. Unsuitable location of sampling ports. The stack may need to be 
extended and/or straightening vanes be installed. 

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

3 .  Permitte must be ready to burn specified fuel. 

4 .  Permittee may have to install pressure drop taps and gauges, as 
well as water flow rate measuring devices. 

5 .  Permittee may have to install sampling taps on the fuel feeding 
line to the burner. 

111. TEST PIAN 

The following is the test plan developed for emission point no. 1 at 
Buffalo Bituminous Plant no. 2:  

A. Emission point(s) to be tested: 
Barber-Greene DM-70 drum mix plant 
MFR Rated Drying Capacity 300 tons/hour @ 4 %  moisture 
Control equipment: wet scrubber 

B. Parameters to be tested at each emission point: TSP (front and 
back catch reported separately) and opacity 

C .  Fuel sampling and analysis. (Fuel oils and used oil) 

This is part of the compliance demonstration requirements. Please 
note that the test report will not be accepted without complete 
submittal of fuel analysis results of samples taken at the time of 
the test. 

1. Sampling. One tap sample per particulate test run must be taken. 
The sample must be taken as close as possible to the burner, 
(somewhere in feeding line) to be representative of the fuel burned 
at the time of the test. The sample may be taken in a pint-size 
clean container, and according to the procedures listed in 
Exhibit D. Mix the three samples taken into a composite. 

2 .  Analysis. The composite must be analyzed according to Exhibit D. 

D. Moisture content in the virgin and recycle aggregate. 

1. Take two samples of each: the virgin and recycle aggregate per 
test run of particulates. Sample must be taken as close as possible 
to the feeding conveyor and during the corresponding run. Mix 

5 - 2  
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i 
samples of virgin aggregate with the samples of recycle material in 
t.he same proportion as they enter the dryer, this will give one 
composite recycle/virgin sample per test run. 

2 .  Perform one analysis of moisture content in each composite 
recycle/virgin aggregate sample as per ASTM or other recognized 
methodologies. A total of three analysis shall be performed, one per 
test run for particulates. 

i 
E. Moisture content in the virgin aggregate 

1. Take two samples the virgin aggregate per test run of 
particulates. Sample must be taken as close as possible to the 
feeding conveyor and during the corresponding run. Mix the two 
samples of virgin aggregate, this will give one composite sample per 
test run. 

2 .  Perform one analysis of moisture content in each composite sample 
as per ASTM or other recognized methodologies. A total of three 
analysis shall be performed, one per test run for particulates. 

F. Operating Conditions during the Test 

1. Operation must be at 100% of design capacity at the existing 
aggregate moisture content - no deliberate reduction of feed rate 
or fan speed durlng testing, 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 .  Must burn 100% of the highest emitting fuel to be listed in and 
allowed by the permit: used oil or fuel oil not to exceed 0 . 7 %  
sulfur. 

3 .  If the permit is to authorize recycling, then testing must be 
conducted while recycling and at the maximum ratio of recycle to 
virgin aggregate to be allowed by the permit: Maximum recycle 
percent to be determined during stack test. 

4 .  The test must be conducted under normal operating conditions. If 
normal operation includes recycling of scrubber water, the test must 
be done under the same conditions. 

G. Operating Data to 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 or equivalent. 

J - 



. I  
Note: No test report will be accepted without a complete data sheet 
included. b 

1. During testing the-following measurements must be made: I 
* 

* I  

a) Pressure drop across the baghouse 

c) Scrubber water flow rate. If the measurement is done indire'ctly 
from a pump pressure gauge, the test report must include 
calculations, nomograms or calibration data used to compute gdllons 

c) Virgin and recycle aggregate input (ton per hour) as'well a s  
asphalt input (ton per hour). Provide the manufacturer's rating of. 
the asphalt plant at different moisture contents in the aggregate. 

d) Moisture content of the aggregate, and if applicable, the 

per minute of water. . ;. . 

recycling material. , .  

2 .  Please provide the following data: .. . .  

-. 
i 

. .  .' '_ a) Average fuel consumption rate (calculated or measured) . , . . 

b) Quality of the scrubber water: percent recycled 

c) Operating data sheet enclosed 

E. Testing schedules and testing firm: Tentative date May 2 6 ,  1993 

I. Permitting engineer to witness the test: To be determined. 
to Yolanda Hernandez prior to the test date. 

Talk 
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