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ABBREVIATIONS 

ACFH 

DSCFM 
DSML 
DEG-F (OF) 
D I A .  
FP 
FT/SEC 
9 
GPM 
GR/ACF 
GR/DSCF 

HP 
HRS 
I N .  
IN.HG. 
1N.W:. 
LB 
LB/DSCF 
LB/HRs 
LB/10 BTU 
LB/HHBTU 
LTPD 

cc l m l )  

q/dscm 

HW 7 
mg/Nm- 
us/Nm3 
microns (um) 
HIN. 
nq 
ohm-cm 
PH 
PPH 
PPH 

pDm,d 
PDm. W 

PPt 
P S I  
SQ.FT. 
TPD 
W 
V/V  
w/w 

PpmC 

< 

actual  cubic f e e t  per minute 
cubic centimeter ( m i l l i l i t e r )  
standard cubic f o o t  o f  dry  gas per minute 
dry  standard m i l l i l i t e r  
deqrees Fahrenheit 
d 1 ameter 
f i n i shed  DrOdUCt f o r  p lan t  
f e e t  per second 
gram 
gal lons per minute 
grains per actual  cubic foo t  
grains per dry  standard cubic f o o t  
grams per d ry  standard cubic meter 
horsepower 
hours 
inches 
inches o f  mercury 
inches o f  water 
pound 
pounds p e r  dry  standard cubic f o o t  
pounds per hour 
pounds per m i l l i o n  B r i t i s h  Thermal Uni ts heat inpu t  
pounds per m i l l i o n  B r i t i s h  Thermal Un i ts  heat input  
long tons per day 
megawatt 
mi l l ig rams per dry  standard cubic meter 
micrograms per d ry  standard cubic meter 
m ic rme te r  
minutes 
nanograms 
ohm-centimeter 
p a r t i c u l a t e  matter 
pounds per hour 
pa r t s  per m i l l i o n  
pa r t s  per m i l l i o n  carbon 
pa r t s  per m i l l i o n .  dry 
par ts  per m i l l i o n .  wet 
par ts  per t r i l l i o n  
pounds Der square inch 
square f e e t  
tons per day 
m i  crograms 
percent by .volume 
percent by weight 
- < (when fo l low ing  a number) 

Standard condi t ions are defined as 68 OF (20 'C) and 29.92 IN .  of mercury 
pressure. 
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1 INTRODUCTION 

On December 1 & 2 .  1992 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  Emission Compliance T e s t  on the  Pu lp  Dryers  a t  the  

American C r y s t a l  Sugar Drayton P l a n t  i n  Drayton, Nor th  Dakota. Duane Van 

Hoever, Gary Hove, J e f f  Bergstrom. and Randy Madison performed the  o n - s i t e  

p o r t i o n  of  t h e  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  

ope ra t i on  was p rov ided  by Butch A l tenbernd o f  American C r y s t a l  Sugar. 

Gary K l i n e  and C r a i g  Thorfenson o f  t he  N o r t h  Dakota S t a t e  Department o f  

Hea l th  wi tnessed t h e  t e s t .  

The p u l p  d r y e r s  t e s t e d  a r e  r o t a r y  drum d r y e r s  manufactured by 

Stearns & Rogers. The d r y e r  furnace i s  c o a l - f i r e d  and i s  equipped w i th  a 

t r a v e l i n g  g r a t e .  Wet sugar bee t  pulp i s  g r a v i t y  f e d  i n t o  the  r o t a r y  drum 

d r y e r  where h o t  combust ion gases from the  furnace evaporate the  mo is tu re .  

P a r t i c u l a t e  emiss ion  from the  d r y e r  a re  c o n t r o l l e d  by cyc lones  which were 

manufactured by Crookston manufactur ing.  C o l l e c t e d  p a r t i c u l a t e  m a t e r i a l  

i s  d ischarged from t h e  m u l t i c y c l o n e  hoppers by means o f  r o t a r y  va l ve  a i r  

locks .  Cleaned f l u e  gas from t h e  No. 1 ( o r  South) d r y e r  i s  exhausted t o  

the  atmosphere v i a  f i v e  i d e n t i c a l  stacks,  and c leaned f l u e  gas from the  

No. 2 ( o r  N o r t h )  d r y e r  i s  exhausted t o  the  atmosphere v i a  f o u r  i d e n t i c a l  

s tacks.  

) 

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

before  the  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  of  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 w i thdrawal .  A n  

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

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

a heated g l a s s - l i n e d  probe. 

An i n t e g r a t e d  f l u e  gas  sample was e x t r a c t e d  s imu l taneous ly  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 sampl ing system. 

j 1 
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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  Ted la r  bags housed 

i n  a p r o t e c t i v e  aluminum c o n t a i n e r .  A f t e r  sampling was complete. t h e  bags 

were re tu rned  t o  the  l a b o r a t o r y  f o r  Orsat  a n a l y s i s .  P r i o r  t o  sampling. 

t he  Ted lar  bags are  l eak  checked a t  15 IN.HG. vacuum w i t h  an i n - l i n e  

ro tameter .  Bags w i th  any d e t e c t a b l e  in leakage are  d iscarded.  

Tes t i ng  was conducted from 2 t e s t  p o r t s  o r i e n t e d  a t  90 degrees on 

the  s tack.  The t e s t  p o r t s  a re  l o c a t e d  2.9 d iameters downstream and 1.6 

d iameters upstream o f  the  neares t  f l o w  d is tu rbances .  A 24-point  t r a v e r s e  

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

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

p e r  run. 

The impor tan t  r e s u l t s  o f  t h e  t e s t  a re  summarized i n  Sec t i on  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  are  presented  i n  the  appendices. 

2 
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The r e s u l t s  o f  t he  p a r t i c u l a t e  emiss ion t e s t  a re  summarized i n  

Tables 1 - 4. The t a b l e  below summarizes t h e  p a r t i c u l a t e  concen t ra t i ons  

and emiss ion r a t e s  f o r  a l l  sources. 

Concen t ra t i on  Emission Rate 

Source (GR/DSCF) (LB/HR 1 

(SOUTH DRYER) 

No. 1 West Drye r  0.0746 7.28 

No. 1 East Drye r  0.0739 6.25 

(NORTH DRYER) 

No. 2 West Drye r  0.0529 3.51 

No. 2 East Dryer  0.0568 4.46 

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  or 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  t he  samples. On t h e  b a s i s  o f  these f a c t s  and a complete 

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

r e p o r t e d  h e r e i n  a re  accurate and c l o s e l y  r e f l e c t  t he  a c t u a l  va lues which 

e x i s t e d  a t  t he  t ime the  t e s t  was performed. 
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The r e s u l t s  o f  a l l  f i e l d  and l a b o r a t o r y  eva lua t i ons  a re  presented i n  

t h i s  sec t i on .  Gas composi t ion (Orsa t  and mois tu re)  a re  presented f i r s t  

f o l l o w e d  by the  computer p r i n t o u t  o f  t he  p a r t i c u l a t e  r e s u l t s .  P r e l i m i n a r y  

measurements i n c l u d i n g  t e s t  p o r t  l o c a t i o n s  are g i v e n  i n  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 using 

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

c u l a t i o n s .  EPA-published equat ions  have been used as t h e  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 l c u l a t e  emiss ion r a t e  

has been c a l c u l a t e d  u s i n g  the  produc t  o f  t he  c o n c e n t r a t i o n  t imes f l o w  

method. 
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I n t e r p o l 1  Labs  R e p o r t  No. 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

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

D a t e  o f  run 

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

c a r b o n  d 

o x y g e n . .  

n i t r o g e n .  

o x i d e .  . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  

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

c a r b o n  d 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  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . . . .  
W a t e r  mass f l o w  ...... ( L B / H R )  

FO 

Run 1 Run 2 Run 3 
12-01-92 12-01-92 12-01-92 

3.90 

16.40 

79.76 

2.81 

11.83 

57.47 

27.89 

29.28 

26.13 

0.903 

11576 

4.30 3.70 

16.00 16.60 

79.70 79.70 

2.90 2.69 

11.07 12.06 

55.16 57.88 

30.79 27.38 

29.33 29.26 

25.84 26.17 

0.893 0.904 

14411 12601 

1.154 1.140 1.162 

10 



I n t e r p o l 1  L a b s  R e p o r t  No. 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

(South Dryer) 
R e s u l t s  o f  O r s a t  S M o i s t u r e  Analyses-----Methods 3 S 4 ( 2 v / v )  

D a t e  o f  run 

Dry 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 
12-01-92 12-01-92 12-01-92 

3.70 

16.60 

79.70 

2.63 

11.81 

56.69 

28.07 

29.26 

26.01 

0.898 

10789 

4.30 3.80 

16.00 16.60 

79.70 79.60 

2.93 2.74 

10.88 11.96 

54.22 57.36 

31.97 27.94 

29.33 29.27 

25.71 26.12 

0.888 0.902 

12901 11263 

F O  1.162 1.140 1.132 

11 



1 

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

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

D a t e  o f  

D r y  b a s  

r u n  

s ( o r s a t  

I n t e r p o l 1  L a b s  R e p o r t  No. 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n ,  N o r t h  D a k o t a  ! ,  
I 
I 
I 
I 
I 
I 
I 

) 

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

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

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

. . . . . . . . . . .  

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

c a r b o n  d 

o x y g e n . .  

n i t r o g e n  

o x i d e . .  . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  
................. 

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

Wet m o l e c u l a r  w e i g h  

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 . .  . .  

D r y  m o l e c u l a r  w e i g h t . .  . . .... 
. . . . . . . .  
. . . . . . . .  
. (LB /HR)  

Run 1 Run 2 Run 3 
12-02-92 12-02-92 12-02-92 

2.60 

18.00 

79.40 

2.09 

14.45 

63.74 

19.72 

29.14 

26.94 

0.931 

5493 

3.40 3.70 

17.00 16.80 

79.60 79.50 

2.56 2.73 

12.79 12.39 

59.89 58.63 

24.76 26.25 

29.22 29.26 

26.44 26.31 

0.913 0.909 

7078 7578 

I F O  1.115 1.147 1.108 

12 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n ,  N o r t h  D a k o t a  

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

(Nor th  Dryer) 
R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( % v / v )  

D a t e  o f  r u n  

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

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 l  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 
12-02-92 12-02-92 12-02-92 

2.60 

18.00 

79.40 

2.09 

14.45 

63.73 

19.74 

29.14 

26.94 

0.931 

6656 

3.20 3.60 

17.30 16.80 

79.50 79.60 

2.40 2.67 

12.98 12.47 

59.65 59.08 

24.97 25.78 

29.20 29.25 

26.41 26.35 

0.912 0.910 

8425 8721 

FO 

13 

1.115 1.125 1.139 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2-1629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

(South Dryer) 
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  Detera lna t lons- - - - - - -Method 5 

D a t e  o f  run  

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

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

. . . . .  
a r e a  
i c i e n  

gas  . . . . .  ..... 
. . . . .  
. . . . .  

. (HRS) 

I N . W C )  
SQ.FT)  . . .... 

. . ( M L )  
GRAMS) 
GRAMS) 
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 . .  ( 1 N . H G )  
Avg .  o r i f . p r e s . d r o p . .  
Avg.  gas  m e t e r  t e m p . .  

Vo lume t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

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

I N . W C )  
DEF-F) 

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

. ( M I N )  

. . ( I N )  
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  . . . . . . . . . . . .  ( 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  . . .  (LB /HR)  

Run 1 
12-01-92 

918/1015 

-0.05 
12.31 
.840 

288.0 
0.0 

41 .O 
335.0 

0.1841 

0.9945 
28.51 
1.61 
85.0 

44.15 
40.11 

60.00 
.314 
206 

19529 
10652 

103.0 

0.03811 
0.06990 

6.382 

Run 2 
12-01-92 

754/ 856 

-0.05 
12.31 
.840 

340.0 
0.0 

19.0 
419.0 

0.2238 

0 . 9 9 4 5  
29.08 
1.84 
11.5 

46.51 
44.35 

60.00 
.314 
201 

21669 
11533 

103.4 

0.04143 
0.01781 

1.691 

Run 3 
12-01 -92 

925/1029 

-0.05 
12.31 
.840 

282.0 
0.0 

61 .O 
343.0 

0.2114 

0.9945 
29.08 
1.12 
80.8 

45.22 
42.84 

60.00 
.314 
2 10 

21382 
11901 

96.8 

0.04236 
0.01614 

1.166 

15 
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I n t e r p o l 1  L a b s  R e p o r t  No. 2 - 7 6 2 9  
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

(South Dryer) 
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 i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r u n  

T i m e  r u n  s t a r t l 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 ( g r a m s )  

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

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

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

V o l u m e t r i c  f 1 ow r a t e .  . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

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

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 )  

Run 1 
1 2 - 0 1 - 9 2  

9 1 3 / 1 0 1 5  

-0.08 
1 2 . 3 1  

. 8 4 0  

2 6 6 . 0  
0.0 

46 .0  
3 1 2 . 0  

0 . 1 6 5 0  

1 . 0 0 0 7  
2 8 . 5 1  

1 . 3 3  
9 2 . 2  

3 9 . 5 0  
3 6 . 2 0  

60.00 
. 3 7 2  

2 0 6  

1 7 6 2 7  
9 4 6 4  

104.0 

0 . 0 3 7 7 5  
0 . 0 7 0 3 4  

5 . 7 0 6  

Run 2 
1 2 - 0 1 - 9 2  

7 5 4 /  8 5 5  

- 0 . 0 8  
1 2 . 3 1  

. 8 4 0  

3 0 2 . 0  
0.0 

7 1  .O 
3 7 3 . 0  

0 . 1 9 5 5  

1 . 0 0 0 7  
2 8 . 5 7  

1 . 4 2  
0 4 . 0  

4 0 . 2 2  
3 7 . 3 7  

60.00 
. 3 7 2  
2 0 7  

1 9 0 2 1  
9 7 7 3  

1 0 4 . 0  

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

6 . 7 6 2  

Run 3 
1 2  -0 1 - 9 2  

9 2 7 / 1 0 2 0  

-0 .08 
1 2 . 3 1  

. 8 4 0  

2 5 0 . 0  
0 .0 

5 5 . 0  
3 0 5 . 0  

0 . 1 6 9 9  

1 . 0 0 0 7  
2 9 . 0 8  

1 . 3 7  
9 3 . 7  

3 9 . 8 2  
3 7 . 0 4  

60.00 
. 3 7 2  
2 1 0  

1 8 7 3 1  
1 0 3 4 4  

9 7 . 4  

0 . 0 3 9 0 6  
0 . 0 7 0 7 7  

6 . 2 7 4  

16 
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I n t e r p o l 1  Labs  R e p o r t  No.  2-7629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

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

D a t e  o f  r u n  
Run 1 

12-02-92 

T i m e  run s t a r t / e n d  . .... ( H R S )  1140/1242 

S t a t i c  p r e s s u r e  ...... (1N.WC) -0.03 
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  12.31 
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  .840 

W a t e r  i n  samp le  g a s  
c o n d e n s e r  . . . . . . . . . . . . .  (ML)  159.0 
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 0.0 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 37.0 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 196.0 

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 )  0.1237 

Gas m e t e r  c o e f f i c i e n t  . . ..... 0.9945 
B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 29.08 
Avg.  o r i f . p r e s . d r o p . . ( I N . W C )  1.41 
Avg .  gas  m e t e r  t e m p . . ( D E F - F )  85.4 

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 )  40.02 
s t a n d a r d  c o n d i t i o n s .  (DSCF) 37.57 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  60.00 
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  .435 
A v g . s t a c k  g a s  temp . . (DEG-F)  215 

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) 13048 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 7961 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  93.8 

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  . . . . . . . . . . . .  (GRIACF)  0.03099 
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 0.05081 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  3.467 

Run 2 
12-02-92 

1315/1418 

-0.03 
12.31 
.840 

222.0 
0.0 

60.0 
282.0 

0.1416 

0.9945 
29.08 
1.62 
84.5 

42.89 
40.35 

60.00 
.435 
212 

13325 
7657 

104.8 

0.03111 
0.05415 

3.554 

Run 3 
12-02-92 

1450/1556 

-0.03 
12.31 
.840 

238.0 
0.0 

60.0 
298.0 

0.1376 

0.9945 
29.08 
1.53 
86.3 

42.05 
39.42 

60.00 
.435 
211 

13434 
7579 

103.4 

0.03037 
0.05386 

3.499 i 

17 



I n t e r p o l 1  Labs  R e p o r t  No. 2 - 7 6 2 9  
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

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

D a t e  o f  run 
Run 1 

1 2 - 0 2 - 9 2  

T i m e  run s t a r t / e n d  ..... (HRS) 1 1 4 0 / 1 2 4 4  

S t a t i c  p r e s s u r e  . . . . . . (  1N.WC) 
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P i t o t  t u b e  c o e f f i c i e n t . .  . . . .  
W a t e r  i n  samp le  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  . . . . . . . . . . . . . .  (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 . .  (1N.WC) 
Avg.  g a s  m e t e r  t e m p . . ( D E F - F )  

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

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

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

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( 5 )  

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

P a r t i c l e  mass r a t e  . . .  (LB /HR)  

- 0 . 0 5  
1 2 . 3 1  

. 8 4 0  

1 3 4 . 0  
0.0 

42 .0  
1 7 6 . 0  

0 . 1 0 0 2  

1 . 0 0 0 7  
2 9 . 0 8  

1 . 1 2  
95 .3  

3 6 . 3 6  
3 3 . 7 1  

6 0 . 0 0  
. 3 7 4  
2 1 5  

1 5 8 0 3  
9 6 3 9  

9 4 . 1  

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

3 . 7 9 0  

Run 2 
1 2 - 0 2 - 9 2  

1 3 1 4 / 1 4 1 8  

- 0 . 0 5  
1 2 . 3 1  

. 8 4 0  

1 9 2 . 0  
0.0 

5 7 . 0  
2 4 9 . 0  

0 . 1 2 3 3  

1 . 0 0 0 7  
2 9 . 0 8  

1 . 2 0  
9 6 . 9  

3 8 . 1 2  
3 5 . 2 4  

6 0 . 0 0  
. 3 7 4  

2 1 1  

1 5 7 2 3  
9 0 1 6  

1 0 5 . 1  

0 . 0 3 0 9 5  
0 . 0 5 3 9 9  

4 . 1 7 2  

Run 3 
1 2 - 0 2 - 9 2  

1 4 5 0 / 1 5 5 5  

- 0 . 0 5  
1 2 . 3 1  

. 8 4 0  

2 0 2 . 0  
0 .0 

5 0 . 0  
2 5 2 . 0  

0 . 1 5 6 3  

1 . 0 0 0 7  
2 9 . 0 8  

1 . 2 3  
9 6 . 9  

3 6 . 9 5  
3 4 . 1 7  

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

1 5 7 3 8  
8 9 3 9  

1 0 2 . 8  

0 . 0 4 0 0 8  
0 . 0 7 0 5 9  

5 . 4 0 9  

18 
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I n t e r p o l 1  L a b s  R e p o r t  No . 2-1629 
A m e r i c a n  C r y s t a l  S u g a r  . D r a y t o n  

D r a y t o n  . N o r t h  D a k o t a  

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

(South Dryer) 
R e s u l t s  o f  V o l u m e t r i c  Flow Rate  Determination....... Method 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  . . . . . . .  (1N.HG) 

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

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SQ.FT)  

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

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

Avg . gas  temp . . . . . . . . . . . . .  (DEG-F) 

M o i s t u r e  c o n t e n 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  . . . . . . . . . . . . . .  ( L B / A C F )  

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) 

12 -0 1-92 

845 

28.57 

.84 

2 

24 

Round 

41.5 

12.31 

UP 

. . 0 5  

209 

27.89 

26.2 

05114 

29.28 

59291 

19324 
10499 

A - I  



. 

I n t e r p o l 1  L a b s  R e p o r t  No . 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  . D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  

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

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

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

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

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . ............. ( 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 .  . . ......... ( IN.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  . . ........ ( %  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) 

12 -0 1-92 

840 

28.57 

.84 

2 

24 

Round 

47.5 

12.31 

UP 

..08 

190 

28.87 

23.1 

. 05237 
29.26 

53527 

17034 
9396 

) 
! 

A-2  



I n t e r p o l 1  L a b s  R e p o r t  No . 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  . D r a y t o n  

D r a y t o n  . N o r t h  D a k o t a  

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

( N o r t h  Dryer) 
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  Determinatlon....... M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  (HRS) 

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

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

Number o f  s a m p l i n g  p o r t s  . ........ 
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SQ.FT)  

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

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

Avg  . gas  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( S  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  . . . . . . . . . . . . . .  ( L B / A C F )  

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

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

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

A-3 

12-02-92 

1100 

29.00 

.84 

2 

24 

Round 

47.5 

12.31 

UP 

.. 03 
213 

19.72 

17.6 

05334 

29.14 

41607 

13000 
7950 



I n t e r p o l 1  L a b s  R e p o r t  No. 2-7629 
A m e r i c a n  C r y s t a l  S u g a r  - D r a y t o n  

D r a y t o n .  N o r t h  D a k o t a  
i 

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

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

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

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

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

Number o f  s a m p l i n g  p o r t s . . .  . . .... 
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t .  . . ................. 
S t a c k  d i a m e t e r .  . . . . . . . . . . . . .  . ( I N )  

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

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

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

Avg.  gas  t e m p . . . . . . . . . . . . . ( D E G - F )  

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

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) 

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

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

A-4 

12-02-92 

1115 

29.08 

.84 

2 

24 

Round 

47.5 

12.31 

U P  

~- - 

- .05 

213 

19.74 

20.3 

.05334 

48004 

15001 
9180 
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INTEHFOLL LABOH~TOHIES € P A  METHOD 5/17 SAMPLE LOG SHEET 

&9 1 E /  frR d STAi3K N o .  of 
Job ACS 4 ~ r n d  
S o u r c e  
Method ' ./ F ; l t e ? $ o l d e r :  &,& 7 F i l t e r  t y p e :  

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

x P r e t e s t :  ( 0 . 0 2  cfm a t  15 i n .  Hg. ( v a c )  
P o s t e s t  : - d c f m  a t  & i n .  Hg. ( v a c )  a 

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

N o . s  of f i l t e r s  u sed :  R e c o v e r y  s o l v e n t  ( 5 )  

a c e t o n e  6 o t h e r  ( 5 )  

4 84-7 

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

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

I Weight  (g) 
I t e m  

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

I m p i n q e r  No. 1 

I m p i n g e r  No. 2 

I I I m p i n g e r  NO. 3 1 
Condense r  I 

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

Bag Fump N o .  4.3 A EO: NO. /8/ Bag NO. 1 
Hag Material: 5 - l a y e r  G l u m i n i t e d  T e d l a r  S i z e :  3 

Pretest lea): check:  ..QO c c / m i n  a t  /.Y i n .  ng. 

T i m e  s t a r t :  0917 (HHS) T i m e  end:  /)/e (HRs) 

S a m p l i n g  ra te :  @O c c / m i n  O p e r a t o r :  6A 
S / t J  0 4  0, A n a l y z e r  L l ' s e d  t o  m o n i t o r  t r a i n  o u t l e t : +  

CF-iX? 

~ ~ 

:... : 

c-2 S-0046RR 

~- ~ 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

D a t e  &- /.-?Xest A Run 2 
s o u r c e  ST* 
Method .- ' F i l t - e r  hold$#: F i l t e r  t y p e :  Q4ASS FH&R 

/ 'F. n47YF.K No. of t r a v e r s e  p o i n t s  2f- 
Job 4c.c . ~ A v r o x )  

/ 

Sample  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c f m  at 15 i n .  Hg. ( v a c )  
F o s t e s t :  - cfm a t  i n .  Hg. ( v a c )  8 

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

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

47 7 & A a c e t o n e  
0 o t h e r t s )  

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

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

I n t e g r a t e d  G a s  Sampling Data: 

Bag Fump NO. 33h 80,: NO. 

Bag Material: 5 - l a y e r  Pl luminized T e d l a r  S ize :  3 

P r e t e s t  leal: check:  ,@ c c / m i n  a t  / c n .  Hg. 

T i m e  s t a r t :  @75q (HFiS) T i m e  end: 0 gc.< (HRS) 

) 
S a m p l i n g  rate: v D O c c / m i n  O p e r a t o r :  6 &L.!i!- ', 

-4r S I N  of O z  Analyze r  u s e d , t o  mon i to r  t r a i n  ou t le t :  

C F - 0 2 3  

S-0046RR c-4 - 
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INTERFOLL LfiBOHATORIES EPPl METHOD 5/17 SPlMFLE LOG SHEET 

Date / d c - / + h s t  R u n  a , 
5 r m  0. Of t r a v e r s e  p o i n t s  9- 

Job 

Method 5 F i l t e r  ho lde r :  c.&fss F i l t e r  typE: 

Sample T r a i n  Leak Check: 

F r e t e s t :  < 0 . 0 2  cfm a t  15 i n .  Hg. (vac)  
Fastest: - - .QO cfm a t  a i n .  ng. (vac) K 

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

N 0 . s  of f i l t e r s  used: Recovery so l ven t  ( 5 )  

&acetone 
0 o t h e r ( 5 )  

477 9 
No. of probe wash b o t t l e s :  / 
Sample recovered by: 

~~ Condensate Data: ~ 

Impinger No. 1 
’ !  

Desiccant  

.. ~ . ... -.. .. - . .. . .- .. .. . .. ._ . - ._ . . . ._._ .. . . . .. .. . . . . . . _ _  _ _  . ---”I--”.----._ .. . . . - . .. . . . . . . . . -. . .. -. . . -.......̂ ..A”.----.-L..- ._-- Total  

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

Hag Pump NO. 2 3 A  NO. // Hag NO. 2 
Hag M a t e r i a l :  5- layer  CIluminized Tedlar Size: 4 3  

P r e t e s t  leal: check: cc/min a t  /.\-in. Hg. 

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

Sampling r a t e :  #OO cc/min Operator: 6 M d F  
S / N  of O5 Plnalyzer used t o  monitor t r a i n  Gut le t :  4- 

I 
) 

I 
’ S-0046RR j 
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I 
INTEKFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

\ Jot ACS. /azAyrod D a t e  /</;/57- T E S t  &In 
S o u r c e  / f ~ z < f m /  E& 5 rr/ck NO. of  r v e r s e  p o i n t s  z q  
Rethod  5 F i l t e r  h o l d e r :  F i l t e r  t y p e :  L7/ff57 < X P  / I 

1 / '  

Sample  T r a i n  Leak  Check: 
I 
I P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  

P o s t e s t  : - 0 c f m  a t  3 i n .  Hg. ( v a c )  
I 

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

I 

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

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

477/ 

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

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

I 
.I 
.I 
I 

............................................. ......... ...- .............................. ................ ..... .. ........ 335- -...-.I--..-.-------_-.- 
_.I_ .... -__ .... -....,----.---. . --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T o t a l  

4 / 
I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Rag Pump NO. 2 7 1 3  B O X  NO. 1 .  Bag NO. 

Hag Material: 5- laver  Alumin ized  T e d l a r  Size:  3 

P r e t e s t  leal: check:  d c c / m i n  a t  /5 i n .  Hg. 

T i m e  s t a r t :  dfz3 ( H R S )  T i m e  end:  / C ' / r  (HRS) 

S a m p l i n g  ra te :  ~0 c c / m i n  O p e r a t o r :  Lm 
S/N o i  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  G u t l e t :  7 

1 
I 
I 
I 
) 

CF-I:I~T 
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INTERPOLL LRHORaTOHIES EPA METHOD 3/17 SFIMPLE L O G  SHEET 

Sample T r a i n  Leak Check: 

P r e t e s t :  < 9.02 cfm a t  15 in. Hg. (vac)  
Pos tes t :  cfm a t  7 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 )  

No. of probe wash b o t t l e s -  / 
Sample recovered by: 26#4/ 

Condensate Data: 

Impinger  No. 1 

1 Impinger  NO. z 1 
I I tl 

Condenser 

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

Hag Pump NO. 233 BOX NO. I./ Hag No. 3 
Bag M a t e r i a l :  !+layer a lumin ized Tedlar  Si-e: 

p re tes t  lea,: check: p) cc/min a t  //t in. Hg. 

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

Sampling r a t e :  T cc/min Operator: 

S/N G+ Oz Analyzer used t o  monitor t r a i n  o u t l e t :  3 
CF-02; 

S-0046RR c-11 
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1395- Desiccant 

INTEKFOLL LAROHATOHIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Job D-t e 
Source /VU M E 5 7  Z’QfCR sTH.G‘% 
Method 5- Fi 1 ter holder: Y/a  55 Filter type: 

/ 

Sample Train Leak Check: 

Pretest: < 0.02 cfm at 15 in. Hg. (vac) 
Postest: - A cfm at in. Hg. (vac) 

/ a 3 p  61 I 

Particulate Catch Data: 

No.5 of filters used: Recovery solvent (5) 

acetone 
0 other(s) 

vi79 
/ No. of probe wash bottles: 

Sample recovered by: 

Condensate Data: 

Weight (g) 

1 Impinger NO. 2 1 

3fL3 
. . -. - ._ .. ._ ._ .. ._ - ._ ... . . . 

-----------.-. 
-...-I--..-.-----.“-”. 

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

Integrated Gas Sampling Data: 

Hag Fump No. 2 3  4 Bo,: No. f Bag No. 3 
Hag haterial: 5-layer aluminized Tedlar Size: 4 3  

Pretest lea,: check: a cc/min at 4 in. Hg. 

Time start: OF30 (HHS) Time end: /o@ (HRS) 

Sampling rate: &a cc/min Operator: 

S/N 04 O= Analyzer used to monitor train outlet: 7 - 
CF-i : )X 

C-13 S-0046RR 
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INTEKFOLL LAHOHCITOHIES EVA METHOD 5/17 SCIMPLE LOG 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)  6 
Fostest: - a c f m  a t  < in. Hg. (vac) 0 

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

t4o.s of f i l t e r s  used: Recovery so l ven t  (5 )  

No. of p robe wash b a t t l e s :  / 
Sample recovered by: 6'4 

Condensate Data: 

Weight (g) 
I t e m  

F ina l  Tare D i f f e r e n c e  I 
Impinger NO. 1 

Impinger  No. 2 

Desiccant  

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

Hag Pump NO. Z ~ A  BO>: NO. /.< Hag NO. / 
Hag R a t e r i a l :  !+layer A l u m i n i z e d  Tedlar S ize :  4 s  

P r e t e s t  leal:  check: -00 cc /min  a t  ./.< in .  Hg. 

Time s t a r t :  //@ (HKS) Time end: /a?{ (HRS) 

Sampling r a t e :  ~0 cc /min  Operator: gk/ 
S/N of Oz Analyzer used t o  m o n i t o r  t r a i n  o u t l e t :  4- 

CF-023 

S-0046RR C-16 - 
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INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Condenser 

Desiccant  

9-11 

Sample T r a i n  Leak Check: 

F r e t e s t :  < 0.02 cfm a t  15 in. Hg. (vac)  
P o s t e s t  : - a 0  cfm a t  1 in. Hg. (vac)  

192 
s 7  

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

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

0 acetone 
0 o t h e r ( s )  

477h 

No. of probe wash b o t t l e s :  / 
Sample recovered by: 1 

Condensate Data: 

w . ~ . 
~ ..... 

~ .. ... . ...... ..... ~ -..--I...--.---.-̂ ,._-- .. . . - . . . . . . . .. . .. . . .. ... -. .. . . . . ..... .. . ... . T o t a l  I 
I n t e g r a t e d  Gas Sampling Data: 

Hag Pump NO. J3JA BO>: NO. /.9 Bag NO. 3 
Bag M a t e r i a l :  5 - layer  A lumin ized Tedlar  S i z e :  4 3  

P r e t e s t  leal: check: ,6@ cc/min a t  /.q in. Hg. 

T i m e  s t a r t :  /.q)q (HRS) Time end: /+/f (HRs) 

Sampling r a t e :  qm cc /min  Operator: 

S I N  o+ 0, Analyzer used t o  moni tor  t r a i n  ou t le t :  & 
C F - 0 2 3  

S-0046RR C- 18 
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- INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

DGte 4 - 4 - 9 2 T e s t  a m3, 
No. of t r a v e r s e  po in ts  +#- 

Job ACS DU&YRbd 
Source & a FA 
Method s' ' Fi 1 t F i l t e r  type :  -7 

Sample T r a i n  Leak Check: 8 
P r e t e s t :  i 9.02 cfm a t  15 in. Hg. (vac)  
POStESt : - *a cfm a t  in .  Hg. (vac)  

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

N0.s af f i l t e r s  used: Recovery solvent (s) 

q77 3 pj, acetone 
0 o t h e r ( s )  

No. of probe wash b o t t l e s :  I 
Sample recovered by: 6?f4 

Condensate Data: ~ 

Weight (g) 

20 'x Condenser 

Des iccant  /38 c / 3 3 d  5"O 

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

Rag Pump NO. d3A no,: NO. /.q nag NO. 3 
Rag M a t e r i a l :  5 - layer  A lumin ized Tedlar  Size: 4 s  

P r e t e s t  lea): check: .m cc/min a t  /r in .  Hg. 

Time s t a r t :  /q,qo (HFS) Time end: /s-Sr (HRS) 

Sampling r a t e :  f'60 cc/min Operator: 64 
S/N o< 0:. Analyzer used to moni tor  t r a i n  o u t l e t :  4- J 

CF-Si23 

S-0046RR c-20 
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F i n a l  

- INTERFULL LfiBORATOHIES EPCI METHOD 5/17 SAMPLE LOG SHEET 

J G ~  k l .  5 ,  /2f&,$+-un/ Date / ? / ~ , / ~ T - T E S ~  A Ficin 

Method 5 F i l t e r  holder: 
No. of t r a v e r s e  o i n t s  
F i l t e r  type: ,?z5. 8 .  Source ,& . 2, wzsriEd,=-,= 5 T . C ~  

Sample T r a i n  Leak Check: 

P r e t e s t :  < 0.02 cfm at 15 i n .  Hg. (vac)  
Pos tes t :  - 11 cfm a t  A in .  Hg. (VaC) 

Tare 

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

Impinger No. 1 

Impinger No. 2 

Impinger No. 3 

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

acetone r o t h e r  (5) 
492D 

No. of p robe wash b o t t l e s :  
Sample recovered by: 

. .  

Condensate Data: 

Condenser 

........................ -. ................... ................ . - ... . .- ........ ........... ._. .......... ._ .. ........... - ".--- ---.- -̂--...... -~.~-~~"~-~----,.--~." -_ Tota l  /76 II 
I n t e g r a t e d  Gas Sampling Data: 

Hag Pump NO. 2 3  5 BO,: NO. Bag NO. ./ 

Bag H a t e r i a l :  5 - layer  CIluminized Tedlar  Size: 4 3  

F'rEteSt leal: check: 0 cc/min a t  /.f in. ng. 

Time S t a r t :  //y< (HF\'S) Time end: 'LLjI(HRS) 

Sampling r a t e :  +UU cc /min  Operator: 

S/N 04 0, Analyzer used t o  moni tor  t r a i n  o u t l e t :  '7 - 
CF-SiZ; 

. .  S-0046RR C-23 



P 

11 
I, 

i P  =- 
a a _  
-J u.O 

C-24 



I 
I INTERFOLL LABORfiTORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

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

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. ( v a c )  
Post est : - 2 cfm a t  7 i n .  Hg. ( v a c )  

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

N G . ~  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) 

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

N o .  of  p r o b e  wash b o t t l e s :  / 
Sample  r e c o v e r e d  by: 

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

I m p i n g e r  No. 2 

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

/3as’ /.MY 60 D e s i c c a n t  

.................... - ........ ._ ._ ... . .  ..... ....... .... ... ............. .... .. .. -. - - .- - ._ -. ._ ._._ .._._. -I.-- --____ ---.-. --.--“..~-.- .i ;-, -~ T o t a l  .................. 

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

Hag Pump No. 23 5 Box No. L?Y Hag No. L 

Hag Material: 5 - l a y e r  N u m i n i z e d  T e d l a r  S j z e :  9 

P r E t E S t  lea): c h e c k :  c c / m i n  a t  i 4 i n .  Hg. 

T i m e  s t a r t :  i3zu (HRS)  Time end:  /qffis (HRS) 

S a m p l i n g  ra te :  Tis c c / m i  n O p e r a t o r :  p& 
S I N  of 0, A n a l y z e r  u s e d  to m o n i t o r  t r a i n  o u t l e t :  7 

CF-I:I~S 

C-25 S-0046RR 
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- INTERPOLL LABORATORIES EVA METHOD 5/17 SAMPLE LOG SHEET 

Sample T r a i n  Leak Check: 

Y- P r e t e s t :  ( 1>.02 cfm a t  15 in .  Hg. (vac)  
Fas tes t :  - b cfm a t  7 in.  ~ g .  ( v a c ) x  

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

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

acetone 
0 o t h e r ( s )  

442 2- 

No. of p robe wash b o t t l e s :  / ,  
Sample recovered by: 3 2  

Condensate Data: 

Weight ( g )  I I t e m  

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

Impinger  No. 1 

Impinger No. 2 

Impinger No. 3 I 
D 238- Condenser 

........................................... ............................................. ............. ....................... __.---I-.-.-.-_--._-- ..... ......................................... _.l..l. ...-.....-..-_-----..... I 2H I T o t a l  

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

Hag Pump NO. 233 BO,: NO. Z P  Bag NO. 3 
Hag H a t e r i a l :  5 - layer  A lumin ized Tedlar  Size: 4 3  

P r e t e s t  leak check: d cc/min a t  / f  in. Hg. 

Time s t a r t :  /455/ (HRS) Time end: 153'6 (HRS) 

Sampling r a t e :  '7 cc/min Operator:  p k  
S/N of Oz Analyzer used t o  moni tor  t r a i n  o u t l e t :  7 

C F - C I ~ ?  

C-27 ' S-0046RR 



C-28 





I 

I 
I 
i 
i 

i 
-1 

I 
I 
.i' 
I 
1 

I 
I 

I n t e r p o l  1 
(612) 

Labor at o r  
786-6020 

1 es 

EPA Mothod 3 Data R e p o r t i n g  S h e e t  
Orsat O n a l y s i o  

I I I 0 B F Iclvg. I 
1 I l l  I I I I I 

I I I I I 

2 I I I I 

I 1 I 1 
2 I I 

y0r;at Analyzer  Sys tem L e a k  Check Fuel Type , n F, W i t h i n  EPA M-3 G u i d e l i n e s  Coal : 1 - for fuel t y p e .  

j Where L= 20.9-0= 
co, i 

F = F l a s k  (250 cc a l l  g l a s s )  I B=Tedlar Bag ( 5 - l a y e r )  

F0 Range 

A n t h r a c i t e / L i g n i  te 1 .  Qlb-l.l?..p) 
bi  t u m i  nous 1.la8.3-1.230 

O i l :  
D i s t i  1 1  ate 
Hesi dual  

Gas: 
Natura 1 
Propane 
Butane 

Wood/Wood bark D- 1 

1.26CI-1-41 Z 
1.2113-1 .Z70 

1.6c).p)-1.956 
1.434-1 - 596 
1.405- 1-55.: 
1. laCIcI-1.1,0 



I n t e r p o l  1 Laboratorles 
(517)  78b-61320 

EPA Method 3 Data Reporting Sheet 
Ornat Analysis 

- 
I I 

I I I t I I I I I ! ’  

I-- 2 

E I 0 B 0 F IAvg l  I 
I I l l  I I I 

el Ambient A i r  QA Check 
d o r s a t  Analyzer System Leak Check 
0 F, Within EPA M-3 Guidelines 

f o r  fuel type. 

Where L= 20.9-0, 
cox 

F = F l a s k  (250 cc all g l a s s )  
B=Tedlar Bag (5-lays.r) 

EPA Method 3 Guidelines 
Fuel Type F 0  Range 
Coal : 

Anthraci te/Lignite 1-016-1- 130 
Bituminous 1. 083- 1 - 2-50 

Oil: 
Disti 1 late 
Hesi dual 

Gas: 
Natural 
Prop an e 
Butane 

~ - 2  Wood/Wood Bark 

1 - 260-1 - 4 15 
1 .2  10-1.370 

i 
I 

1.6013-1- 956 
1.454-1.596 
1.4135-1-55.; 
1 . ! ? 3 0 D - l . l Z 0  I 

1 
LSC-04-BR - 



Interpol I Laboratories 
(512)  786-6020 

I 

EPA Method 3 Data Reporting Sheet 
Orsat Analvsis 

- 
I I ! 

2 I 
I I o F Avg 1 1 1  

- - a m  Leader 
Ate Submitted /,J - 3 - $  z 

No. of  Hun 
Technician 

lest No. a 

I I , I I 
I I l l  I I I 

~ 

r I  
i I  I 

I 1 8  I-’! 2 



Interpol 1 Laboratories 
( $ 1 2 )  786-6020 

EPA Method 3 Data Reporting Sheet 
Orsat Analyris 

Job A < >  ?,.,.. 4 C h  Source e 2 Fqs4 1 r * & c  - 
Team Leader - Test Site > + U J  - 
Date Submitted l a - 3  s x  Date of Test 0 - L - 4 7  I 

Date of Rnalysis 1.3-7 i L  Technician c u d l < < b - .  
Test No. =+ No. of Huns 

2 
I I I I 0 B 0 F FIvg. 

I I l l  I I I I 

n I I I I I I I I 

I II I I I I I I U 

&Ambient FIir QA Check EPFI Method 3 Guidelines 
D ' O r s a t  Analyzer System Leak Check Fuel Type F O  Range 
0 F- Within EPFI PI-3 Guidelines Coal : 

for fuel type. Anthracite/Lignite 1.016-1.130 
Bi tuminous 1.aa3-1.230 

COZ Distillate 1 - 260-1- 4 1 3 
Oil: " 

Where L= 20.9-0, 
Hesi dual t .2 i~- t . .z7m 

F = F l a s k  (250 cc all glazz) 
B=Tedl a r  Hag (5-1 dyer) 

Natural 1.650-1.9.76 
Propane 1.434-1.596 
Butane 1.405-1.553 

D-4 Wood/Wood Bark 1.305-1.130 



I n t o r p o l l  L a b o r s t o r i e s  
(512) 70kJ-t.3)'cl 

EPFI Method 5 Da ta  R e p o r t i n g  Sheet 
Probe/Cyc lone Wash 

clsh No. - T e s t  R u n  - 
'Jol.  o f  So lvent -  m l  D i s h  Tare W t .  Y 
Log Number Dish+Sample Ut.  F1 

source ?I I m = > t  D : , c .  
4 S<<'k " 

Job t+cs r s b  .an AI3 
Gate  S.tbmitted 1-l-,x-q 2 Gat2 o f  Tes t  la - 1 - 7  2 

T e s t  ria. I NO. o f  Runs Completed 3 

T r a n s p o r t  Leakage m l  Solx.ent c c  o w  

Team Ladder a\, A Tes t  S i t e  

p a t e  of C n a l y s r s  la-3S-X T e c h n i c i a n  C. H L - \ c < s e h  

T e s t  R u n k  G I  s h  r.10. 3 
F i e l d  EIlank D i z h  Tare W t .  s>.lz I3 9 
Log Number 16w- Id DishcSample wt.52. la 1 L 9 
'Jol.  o f  Solvent&ml Sample W t .  6.0003 9 
+ S o l v e n t  Residue&ug/ml I 
T e s t  -Run- D i s h  No.,- 
V o l .  o f  Solvent-m1 D i s h  Tare W t .  50.020Z '3 
Log Number - 1 %  Dish+Sample Wt.50 ' . 0 6 ' 5  9 
Coinmen t a Sample W t .  o.obq 3 '3 

T e s t - R u n 2  D i s h  No. 61 
V O ~  o f  S o l  v e n t x m l  D i s h  Tare U t .  'Iq . 5 q u z  f=l 
Log Number - I S  DishcSample W t . q %  bS33 9 

T e s t  1 Run- D l 5 h  rio. 90 7 

Q . O b Z f A W  . g .. . -  Comments Sample W t .  

V o l .  o f  S o l v e n t  I D i z h  Tare W t .  r l . 4 9 q  0 9 
DishcSample Wt.qK.07 2s q 
Sample W t .  O..Q 7%< q 

Vo l .  of Solvent -  ml D i s h  Tare W t .  9 
Log Numbor DishcSample W t .  9 

Log Number W' 
Comments 

T e s t  R u n  - D i s h  Flo. 

- ~~ 

Comments Sample Ut. Y 

+ S o l v s n t  Residue-ug/ml=C (Sample W t . E g )  (13') I / C o l .  of S o l  .=ir,l 
EPA-MS Acetone Residue B lank  Spec. 
Results: 
F i e l d  B l k .  Run 1 Run 2 R u n  3 Run 4 R u n  5 

- ( 7 . 8  u y / m l  

-I 

*- 
LSC-01 Y R 

0 . d 6 3 7  I 0.0 6 LY D15 0. 07 k I 
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I n t e r p o l 1  L a b o r a t o r i e s  
(612) 78.5-6020 

EPA Method S Data Repor t ing  Sheet 
F i  1 t e r  Grav i  metr i cs 

0. I 3 3 3  

Job dfcs raU -lo Source l v r s  f nsTycr 

Date o f  Ana lys i s  ( J - q - c Z  Technic ian C . U c I< cs. c 

DU H Test S i t e  s $ G i c K  

Date of Test l 2 - 1 - 9  
Team Leader 
Date Submitted 
Test No. I No. of Huns Completed 3 

F i l t e r  No. Y 7  e T e s t R u n L  F l l t e r  Type q .. 67F 
F i e l d  Blank 
Log Number 7 6  F i  1 t e r  Tare W t  . . P O S O  9 
Comments F i l t e r+Samp le  W t .  , T o 5 2  9 

Sample W t .  0.000 ;L 9 

T e s t R u n i  F i  1 t e r  No. 7171  

1' 

Log Number - I3 F i l t e r  Type Lj ''6 F 
Comments F i l t e r  Tare W t .  ,895X 9 

F i l te r+Sample  W t .  / . O l  6b 9 
Sample W t .  0.1208 9 

T e s t I R u n r  F i  1 t e r  No. cr&=YF 
Log Number - 16 F i l t e r  Type Y "C F 
Comments F i l t e r  Tare W t .  

F i  1 ter+Samp 1 e W t  . 
Sample W t .  0 .  I b l q  9 

~ 

T e s t L R u n j  F i  1 ter No. 99 l,=i 
Log Number -14 F i l t e r  Type Y " 6  F 
Comments F i l t e r  Tare W t .  .9.335 9 

F i l te r+Sample  W t .  1 . 0 6 6 F  9 
Sample W t .  0 .  I333 9 

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

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

- ~~ 

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

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

Zesults:  
r i e l d  Blk .  Run 1 Run 2 R u n  3 R u n  4 Run 5 



I ,  

‘201 - of S o l v e n t i . t O m 1  D i s h  Ta re  W t .  1( 8. BS;: LI 3 
Log N u m b e r  - O Y  D i s h + S a m p l e  W t .  ‘40.t470’ 9 
C o m m e n t s  S a m p l e  W t .  0.011 3b 9 

I n t e r p o l l  Laborstorie- 
(612)  7Sb-&,J;)_l3 

EPA M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
Probe/Cyclone Wash 

Job +\.\cs , ‘-0- e.. Source R- / Gis-.Dry<.- 
Team Laader kit T e s t  S i t e  St%% k 
D a t e  S u b m i  t t e d  11- 3 .q L Date of T e s t  I&-  I - f Z  

C a t 2  of C n a l y s i s  1,-3.q-L Techn ic ian  c, (4 C~,LSO 6 

T r a n s p o r t  L e a k a s e  iK?!E3lJ 

T e s t  No. No. of H u n s  C o m p l e t e d  3 I 

m l  So lven t  &,+,.. ” 

T e s t  - R u n  13 G l s h  blo. 
F i e l d  B l a n k  D i s h  T a r e  U t .  9 
Log Xumber D i  s h + S a m p l e  W t  . 9 
‘Jol. o f  Solvent- m l  S a m p l e  W t .  9 
+ S o l v e n t  R e s i d u e  2.5 u q / m l  

T e s t  1 R u n 1  D i s h  No. 3 0  
Val. of S o l v e n t n r n l  D i s h  T a r e  W t .  q 7 . 2 b l e  9 
Log N u m b e r  76W-  01 D i  sh+Sampl e W t  37.310 0 9 
C o m m e n t s  S a m p l e  W t .  O . 0 1 1 t t  9 

T e s t  I Run 3 
vol. of S o l v e n t a m 1  
~ o g  Number - 03 

D i s h  ria. b 6 
D i s h  T a r e  W t .  V K . 3  ogr 9 
D i s h t S a m p l e  W t . q r . 3 Y 2 3  rl 

C o m m e n t s  S a m p l e  W t .  O c Q q 3 2  91  

T e s t  - R u n  D i s h  No. 
V o l .  o f  Solvent- m l  C i s h  T a r e  W t .  9 
Log N u m b e r  D i s h + S a r n p l e  W t .  9 
Cornmen t s S a m p l e  W t .  Y 

Vol . o f  Solvent- m l  D i s h  Ta re  W t .  Y 
Log N u m b e r  D i s h + S a m p l e  W t .  F) 

Comment 5 S a m p l e  Ut .  9 

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

+Solvent Hes idue-ug/ml=C(Sample  Wt . -  g )  (la*)I/L’ol. o f  Sol.- m 1 
EPA-MS acetone Residue Blank Spec. (7.8 u y / m l  
R e s u l  ts .. 
Field Elk. Run 1 R u n  2 Run 3 Run 4 Run 5 

- 

LSC-01 YR 



4 

I &idrid I 0.1455 

5 

O . f d q 9  I 

I n t e r p o l 1  Labora to r ies  
(612) 7a6-.m20 

EPA Method 5 Data Repor t ing Sheet 
F i  1 t e r  G r  a v i  metr i cs 

Job 7fcs 0 r+ -ie Source ff, FssC D ~ L T  

Date Submitted 1r-5-9 L Date of Test 1 4 - 1  - c Z  
Test No. 7 No. o f  Huns Completed 3 
Date of Ana lys i s  17 -9 -0 2 Technic ian C!L U ~ I \ C J ~ ~ .  

Team Leader C? c( Test S i t e  Sf-GFCk 

F i  1 t e r  No. Test - R u n  0 
F i e l d  Blank F11 t e r  Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i l te r+Sample  W t .  9 

Sample W t .  9 

F i  1 t e r  No. Y&Y 7 
Log Number 1 L W  - d t  F i  1 t e r  Type r( ''6 F 
Commen t s F i l t e r  Tare W t .  . 9C(b(, 9 

Fi l te rcSample  W t .  I&b\x 9 

Test L R u n -  

Sample W t .  0. I f 7 7  9 

Test R u n 2  F i  1 t e r  No. c1772 

Comments F i l t e r  Tare W t .  
Log Number -05 F i  1 t e r  Type L ( " G F  

F i  1 ter+Sampl e W t  . 
Sample W t .  O.IS37 9 

T e s t R u n A  Fi 1 t e r  No. Y 7 1 V  

Comments F i l t e r  Tare W t .  8 TOYO 9 

Sample W t .  Q . 1  2 7 1  4 

Log Number -0 r F i l t e r  Type Y " 6 F  

Fi l te r+Sample  W t .  I , O ' J l !  g 

F i l t e r  No. 

F i l t e r  Tare W t .  

Test  - R u n  
Log Number F i l t e r  Type 
Comments 9 

F i l te r+Sample  W t .  9 
Sample W t .  4 

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 

F i l ter+Sample W t .  5 
Sample W t .  F 

7erul ts: 
- i e l d  Elk.  Run 1 R u n  2 R u n  3 Run 4 R u n  5 



I n t e r p o l 1  L a b o r s t o r ~ e s  
(512)  7E5-iJ20 

EPA Method 5 D a t a  R e p o r t i n g  S h e e t  
P r o b e / C y c l  one Wash 

- 
T e s t  __ R u n  G i s h  1,lo. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log N u m b a r  D i  sh+Sampl  e U t .  9 
‘Jol. o f  S o l v e n t -  m l  Sample W t .  9 
+ S o l v e n t  Hes idue&ug /m l  

T e s t  3 R u n 1  C i 5 h  No. h q  
V o l .  o f  S o l v e n t x m l  D i s h  T a r e  W t .  47 ,? 49 I ’3 
Log N u m b e r  7624- T d  D i s h + S a m p l e  U t .  ? 8 , 0 3 Q 7  9 
Comments  S a m p l e  U t .  @.O’i(b 9 

T e s t  2 Run 2 D i s h  No. so z 
L ’o l .  o f  S o l v e n t w m l  D i s h  T a r e  W t .  ~ 1 6 . 4 0  0 ‘I 9 
Log N u m b e r  - 3 3  D i  sh+Samp le  W t  .qL.  ‘1 3 5 4  9 
Comments  S a m p l e  Wt.. 0 s O 3 S 5  9 

T e s t  1 Run 3 D i s h  No. 5’0 b 
V O ~ .  o f  S o l v e n t a m 1  D i s h  T a r e  W t .  rf‘.k?Ol 9 
Log N u m b e r  - 3 6  D i s h + S a m p l e  Wt.’ir.b69 8 0 
Comments  S a m p l e  W t .  O , O - L 9 1  9 

0 

1 

2 

.. 

3 

~~~~~ 

Run- D i s h  No. 
Val. o f  S o l v e n t -  m l  D i s h  T a r e  W t .  Y 
Log Number D i  sh tSamp1 e W t  . F1 

D i s h  No. 
V o l .  cf S o l v e n t -  m l  D i s h  T a r e  W t .  9 
Log Numbor  D i s h + S a m p l e  W t .  9 
Comments  S a m p l e  W t .  Y 

- ~~ 

+So lven t  Hes idue -ug /m l=C(Samp le  W t .  g ) ( l w ) 3 / v o l .  o f  Sol.- In: 
€PA-MS acetone H e s i d u e  B l a n k  Spec .  (7.3 u y i m l  
R e s u l t s :  
F i e l d  E lk .  Run  1 Run  2 R u n  3 R u n  4 R u n  5 

- 



0 

1 

2 

7 .> 

4 

5 

d . r t 3 7  0 .  1VJ6  

I n t e r p o l 1  L a b o r a t o r i e s  
(512) 795-502O 

EPA Method 5 Data Repor t i ng  Sheet 
F i  1 t e r  G r  av i m e t r  i cs 

U. 1336 

Job A c s  0 TG.i + 0- Source ea be5+  r q j r  
Team Leader H Test S l t e  S L L k  
Date Submit ted Date of Test f &-2 -9  -2 
Tes t  No. No. of Runs  Completed 3 
Date o f  A n a l y s i s  12-9-42 Techn ic ian  c, Nc/,~cr~a, . 

Test - R u n  0 F i l t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i l t e r+Samp le  W t .  9 

Sample W t .  9 

Test  L R u n l  F i  1 t e r  No. Y 9 2 0  
Log Number 7 6 e -  51 F i l t e r  Type 9'' G I= 
Comments F i l t e r  Tare W t .  .?340 9 

9 F i  1 ter+Sampl e W t  . 1 .e IG.5 
Sample W t .  OaOi72.5 9 

F i  1 t e r  No. L19al 

Comments F i l t e r  Tare W t .  , 9313  9 
F i l t e r+Samp le  W t .  1,0379 9 
Sample W t .  O.lO(rb 9 

.' - T e s t L R u n  2 
Log Number - 3y F i  1 t e r  Type 

T e s t A R u n  3 F i  1 t e r  No. 4ca3 
Log Number - 3 7  F i  1 t e r  Type C 1 " G f  
Comments F i l t e r  Tare W t .  .qY13 9 

F i l t e r+Samp le  W t .  J , C Y 9 7  9 
Sample W t .  0.1084 9 

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

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

7esul  tr:  
r i e l d  Elk.  Run 1 Run 2 R u n  3 Run 4 Run 5 



I n t e r p o l l  L a b u r s t o r i e s  
(Al2) 7eb-tirE) 

EPF) M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
P r o b a / C y c l o n e  Wash 

h+ - 
J u b A  CS ,. S o u r c e  *a t,,+ c+-zc 

D a t e  S u b n i  t t e d  i a - x - q z  D a t e  of  T e s t  
T e s t  PIO. 1 No. of  R u n s  C o m p l e t e d  

T o a m  Leader 6 H  T e s t  S i t s  St idcc‘  

D a t e  of A n a l y s i s  Ib - 3 - F Z  Technic1 an C.Hc\Cl<52- 
r r a n s p o r t  ~ e a k a g e  on e m l  So l l -en t  “4‘A?-:* 

T e s t  __ R u n L  GLZA NO. 

F i e l d  B l a n k  D i s h  T a r e  U t .  9 
Log N u m b e r  D i s h t S a m p l e  W t .  9 
L’ol. of Solvent- m l  S a m p l e  W t .  9 
* S o l v e n t  R e s i d u e  2 - 5  u g / m l  

D i s h  No. io5 
D i s h  T a r e  W t .  Y 7  Tc 6 3 q  1 

T e s t  R u n I  
V o l .  o f  S o l v e n t L m l  
Log N u m b e r  7 b v i  - 21 D i  s h + S a m p l  e W t  .yl .S8 57 9 
C o i n m e n t z  S a m p l e  W t .  0.0Z 23 9 

T e s t L R u n  2 
‘.‘ol. of S o l v e n t & m l  
Log N u m b e r  - Z Y  9 1/ D i s h  No. 6 1 2  

D i  s h + S a m p l  e ? J t  . tq .bv  Ls- 
D i s h  T a r e  W t .  Vq.bZY0 

C o m m e n t s  S a m p l e  W t .  0.67  L r 91 

T e s t  7 R u n  3 D i s h  rlo. kJ 17 
vel. of S o l v e T L m l  D i s h  Ta re  W t .  Y 7 . 2 9 3 L  9 

C o m m e n t s  S a m p l e  W t .  8 . 0 5 1 9  9 

C ’ o l .  of Solvent- m l  D i s h  T a r e  W t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
C o m m e n t s  S a m p l e  W t .  Y 

‘ d o l  . o f  Sol vent- m l  D i s h  T a r e  W t .  9 
Log N u m b e r  D i s h t S a m p l e  W t .  9 
Csi i imen t s S a m p l e  W t .  9 

Log H u m b e r  - 2-l 0; s h + S a m p l e  WtH1.3SIY 

T e s t  Run D i s h  No. 

D i s h  No. Test- Run - 

+ S o l v e n t  R e s i d u e - u g / m l = C  ( S a m p l e  W t .  __ q)(iO~)I/C’ol. of Sol.-  In 1 
EPA-MS A c e t o n e  R e s i d u e  Blank Spec. (7.8 u y / m l  
Results: 
F i e l d  E l k .  R u n  1 Run 2 R u n  3 Run 4 Run 5 

- 



I n t e r p o l l  L a b o r a t o r i e s  
(612) 785-6026 

EPCI Method 5 Data  Repor t i ng  Sheet 
F i l t e r  G r a v i m e t r i c 5  i 

I 
I 

I 
I 

I 
I 
I 
I 
I 

I 
1 
I 
I 
I 
I 
I 
I 
I 

I 

0 

1 

2 

) 

T 3 

4 

5 

Job cs DrLa,to, Source # a  E., .i-dr,cr 
Team Leader c Test  S i t e  s-tcu 
Date Submit ted 1 ~ - 3 - 7 ~  Date o f  Test la- 2 - C  
Test No. 7 No. of R u n s  Com 
Date of  A n a l y s i s  /J-9-F 2 Technic ian 

Test  __ R u n  0 F i  1 t e r  No. 
F i e l d  k lank  F i  1 ter Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i l t e r+Samp le  W t .  a 

Sample W t .  9 

Test  & R u n 1  F i  1 t e r  No. Y 7 7 6  

Commen t s F i l t e r  Tare W t .  ,8,94r 9 
F i l t e r t S a m p l e  W t .  .?775 9 
Sample W t .  0.0183 9 

Log Number 7 4  zq- 2 L F i l t e r  Type Y "6 F 

Test  A R u n L  F i  1 t e r  No. 'I 7 1 6  
Log Number -rs F i l t e r  Type Y "G f 
Comments F i l t e r  Tare w t .  ,9027 9 

F i l t e r+Samp le  W t .  ,m 34 9 
Sample W t .  J. ,on 9 

T e s t z R u n  3 F i  1 t e r  No. 7 7 3  
Log Number - z s  F i  1 t e r  Type q " G f  
Comments F i l t e r  Tare W t .  ,8  7 66  9 

F i l t e r+Samp le  W t .  .'?7cs a 
Sample W t .  o.oqw9 9 

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

F i l te r+Sample  W t .  9 
Sample W t .  9 

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

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

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

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

0 .  I O O L  I 0 . 1 5 0  1 
LSC-02PR 

D-12 



I n t e r p o l l  L a b o r a t o r i e s  
(512) 796-6020 

Chain of Custody 
Sample Depos i t ion  Sheet , 

i 
.: i 
I t  

J o b  /*[.-IT / & ? , o n 4  Source 44 I P ~ Y ~ R  
T e a m  Leader ' 
Date Submitted /&/2/?z Date of  Test /&///4/ 
Test No. 

Test S i t e  , 

/ No. of Runs Completed 3 

.S. Thimble 

7 mm G.F. 

0 Fuel Sample 
fl Aggregate 

P a r t i c l e  S i ze  

Aud i t  Samples 
ulfur D iox ide  

OOxides o f  N i t .  
QOther 

Source I n f o r m a t i o n  

- Ii 
final y s i  s Required Comments 

i: 
:I 

I !  

p s  per EPA M-5 
no ther  i I  

I 

p s  per  EPA M-5 i 

 AS per  EPA M-17 I 
nother  

I II i l  
i I  OMN P r o t o c o l  M u  W&7- c4 7 C N  ~ 

Q W I  P r o t o c o l  L E O  /= 
QEPA M-6 or 8 AL z:Linaa& M Jl 
 acid Gases 
QFormaldehyde 
QMetals 
no ther  I - 

5 per  €PA M-3 

OOther 

QAS per  EPA M-7A 
Time (HRS) 

QAttached fuel Form 
#S-Q153HRH 

QX-Ray Sedigraph 
QBahco Method 
QOther 

gAs per  EPA M-6 
QAS per  EPA M-7A 
no the r  

1) Type of Source: g B o i l e r  0 FIsphalt P l a n t  Q I n c i n e r a t o r  w r y e r  

2 )  Fuel:  Coal 0 Wood g Gas 0 O i l  0 HDF 0 Other 
3) Is samse combustible?&o 0 Yes 
4) Does sample need s p e c i a l  hand l i ng  

0 Other 

No 0 Yes I f  yps, e x p l a i n  

S - 2 7 9 F ; F i R H  

D-13 



I 

- 

1 

I n t e r p o l  1 L a b o r a t o r r e s  
(512) 795-50ZQ 

C h a i n  of C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

S o u r c e  AO / s nRVFIt  

D a t e  of T e s t  1'3 - - i  - 9 L  
- T e s t  Site- Team L e a d e r  f l  ,4@(,!~' 

J o b  k - 5  QGYrnd 
D a t e  Submi t ted-  - 3-92 
T e s t  N o .  / NO. of Runs  C o m p l e t e 2  T 

N o .  o f  
S a m p l e s  

4- 

4- 

0 

3 

0 

0 

0 

-i 1 ter: 
64" G.F. 
0S.S- T h i m b l e  
p - 5" G . F . 
n47 mm G.F. 

' A n a l y s i s  R e q u i r e d  I T y p e  o f  S a m p l e  

gAs p e r  €PA n-5 
up15 p e r  EPA M-17 
n o t h e r  

: ' robe  Wash: 
p c e t o n e  
[ID.'. Water 

i m p i n g e r  C a t c h :  
gD.1- Water 
03% H,O= 
04M5 H g  O n l y  
0 4 M 5  Metals 
01.0 N N a O H  
nother 

!-,As p e r  E P A  M-5 
!-,Other 

UMN Protocol 
ow1 Protocol 
OEPA M-6 or  8 
p c i d  G a s e s  
OFormal d e h y d e  
oMetal5 
& O t h e r  e ?  

P a r t i c l e  S i z e  

Pludit  S a m p l e s  
D S u l f u r  D i o x i d e  
OOxides  o f  N i t .  
n o t h e r  

OX-Kay S e d i g r a p h  
OHahco Method 
O O t h e r  

01% p e r  EPA M-6 
OAs p e r  EPA M-7A 
U O t h e r  

I n t e g r a t e d  
3as s a m p l e  

A 5  p e r  E P A  M-3 
5 p e r  EPA M-19 B n o t h e r  

O x i d e s  o f  065 per EPA M-7A 
N i t r o g e n  (NO,) O O t h e r  

O A t t a c h e d  f u e l  Form 
A g g r e g a t e  #S-0153HHR 

I 
C o m m e n t s  

S o u r c e  I n f o r m a t i o n  

1 )  T y p e  o f  Source: 0 B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  
0 O t h z r  

,j 2 )  Fuel: coal 0 Wood 0 G a s  0 o i l  0 RDF 0 O t h e r  
Z) 
4 )  

I s  s a m p l e  c o m b u s t i b l e ?  B N o  0 Y e 5  
D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g ? . P f N o  0 Y e s  I f  y ~ s ,  e x p l a i n  

S-27SRRRH 
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I n t e r p o l  1 L a b o r a t o r i e s  
(512) 796-6033 

C h a i n  of C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

Job A , c 5. / D ? A Y n d  S o u r c e  A2 2Ieqe-K 
Team L e a d e r '  2' ..Zc T e s t  S i t e  Jff4-4 

T e s t  N o .  i! N o .  o f  Runs  Comp'leted 3 
D a t e  S u b m i t t e d  / L / i / L  D a t e  of T e s t  /d!& z 

II 

,,,..,,.I - ~~ 

A n a l y s i s  R e q u i r e d  Type  of  S a m p l e  

~ 

p s  p e r  EPA M-5 
O O t h e r  

P r o b e  Wash: 
p c e t o n e  
gD.1. Water 

F i l t e r :  
&T" G.F. 
0S.S. T h i m b l e  
F. 5" G. F . 
047 mm G.F. 

p s  p e r  EPA M-5 
OAs p e r  EPA M-17 
m o t h e r  

I m p i n g e r  C a t c h :  
[ID.'. Water 
05% H,O, 
O4M5 Hg O n l y  
g4M5 Metals 
01.0 N NaOH 
g o t h e r  

I n t e g r a t e d  
Gas s a m p l e  

UMN P r o t o c o l  
ow1 Protocol 
UEPA M-6 or 8 
p c i d  G a s e s  
OFormal d e h y d e  
O M e t a l s  
O O t h e r  

9 s  p e r  ' € P A  M-3 
n A 5  p e r  EPA M-10 
O O t h e r  

I 
4 

O x i d e s  o f  
N i t r o g e n  (NO, 1 ll Date  

T i m e  ( H R S )  
0"s p e r  EPA M-7A 
n o t h e r  

0 F u e l  S a m p l e  
0 A g g r e g a t e  

O A t t a c h e d  f u e l  Form 
#S-01SdRHR 

~ ~~ 

P a r t i c l e  S i z e  
~~ ~~ 

OX-Ray S e d i g r a p h  
UBahco Method 
g o t h e r  

A u d i t  S a m p l e s  
USul f u r  D i  ox i d e  
OOxides  o f  N i t .  
n o t h e r  

n A 5  p e r  €PA M-6 
ofis p e r  € P A  M-7A 
O O t h e r  

S o u r c e  I n f o r m a t  ion 

1) T y p e  of Source: 0 B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r x D r y e r  
O t h e r  

C o a l  0 Wood 0 G a s  0 O i l  0 RDF 0 O t h e r  
c o m b u s t i b l e ? x N o  0 Y e s  

4) D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g 3 N N o  0 Y e s  I f  y p s ,  e x p l a i n  

S - 2 7 S R R R R  
D-15 

: '  . . . ,  
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I n t e r p o l  1 L a b o r a t o r i e s  
(612)  735-5Q20 

C h a i n  of C u s t o d y  
S a m p l e  D e p o s i t i o n  S h e e t  

J o b  d c s  do r%$ S o u r c e  d d J  S Q  RYEU 
D a t e  S u b m i t t e d  /3 -3-93 D a t e  of T e s t  )T - 2 -9 a 
Team L e a d e r  C &d€= T e s t  S i t e  Z A r K  

T e s t  N o .  -< N o .  o f  Runs  Comp'leted .3 

No. o f  1 T y p e  of S a m p l e  
iampl es 

P r o b e  Wash: 

g D . 1 .  Water I jaacetone 

F i  1 ter : 
8 4 "  G.F. 
0S.S- T h i m b l e  v-5" G.F.  
047 mm G.F. 

3 

0 

Imp i n g e r  C a t c h  : 
gD.1. Water 
OX< H=O= 
U4M5 Hg O n l y  
g 4 M 5  Metals 
01-0 N N a O H  
g o t h e r  

I n t e g r a t e d  
3 G ~ S  s a m p l e  

0 

0 

P a r t i c l e  S i z e  

A u d i t  S a m p l e s  
gSul f ur D i  o x  i d e  
UOxides  of N i t .  
g o t h e r  

I 
A n a l y s i s  R e q u i r e d  C o m m e n t s  

I U G A s  p e r  €PA M-5 
O O t h e r  

I gAs p e r  EPA M-5 
O A 5  p e r  EPA M-17 
g o t h e r  

gMN Protocol 
ow1 Protocol 
OEPA M-5 or  8 
n A c i d  G a s e s  
n F o r m a l  d e h y d e  

s p e r  EPA M-3 
s p e r  EPA M-15  

g o t h e r  

UX-Hay S e d i g r a p h  
UBahco Method 
g o t h e r  

 AS p e r  EPA M-5 
O A s  p e r  EPA M-7A 
D o t h e r  

Source  I n f o r m a t i o n  

1) T y p e  o f  Source: g B o i l e r  0 A s p h a l t  P l a n t  0 I n c i n e r a t o r  D r y e r  

2)  F u e 1 : p q C o a l  g Wood 0 G a s  0 O i l  
3)  I s  s a . , p  e c o m b u s t i b l e ?   NO 0 Y e s  
4) D o e s  s a m p l e  n e e d  s p e c i a l  h a n d l i n g ?  & N o  0 Y e s  

O t h e r  
0 RDF 0 O t h e r  

I f  y ~ s ,  e x p l a i n  

S - 2 7 3 F i R R H  
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P a r t i c u l a t e  Loadings and Emission Rates 

The p a r t i c u l a t e  emission r a t e s  were determined per EPA Methods 
1-5, CFR T i t l e  40, Pa r t  60, Appendix A ( rev i sed  J u l y  1, 1987). I n  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  t h e  gases i n  t h e  f l u e  i s  
ob ta ined by means o f  a temperature and v e l o c i t y  t raverse.  On the bas i s  

o f  these values, sampling nozzles o f  appropr ia te  diameter are se lec ted  

t o  a l l ow  i s o k i n e t i c  sampling, a necessary p r e r e q u i s i t e  f o r  o b t a i n i n g  a 

rep resen ta t i ve  sample. 

The sampling t r a i n  c o n s i s t s  o f  a heated g lass- l ined  sampl ing 

probe equipped w i t h  a Type S p i t o t  and a thermocouple. The probe i s  
a t tached t o  a sampling module which houses t h e  a l l - g l a s s  i n  l i n e  f i l t e r  

ho lder  i n  a temperature c o n t r o l l e d  oven. I n  add i t ion ,  the  sampling 
module a l s o  houses t h e  condenser case and a D r i e r i t e  d ry ing  column. The 

sampl ing module i s  connected by  means o f  an u m b i l i c a l  cord t o  t h e  
c o n t r o l  module which houses the  d r y  t e s t  gasmeter, t h e  c a l i b r a t e d  

o r i f i c e ,  a leak less  pump, two i n c l i n e d  manometers, and a l l  c o n t r o l s  
r e q u i r e d  f o r  opera t ing  t h e  sampling t r a i n .  

P a r t i c u l a t e  samples were c o l l e c t e d  as fo l lows:  The sample gas 

was drawn i n  through t h e  sampling probe i s o k i n e t i c a l l y  and passed 

through a 4- inch diameter Gelman Type A/E g lass f i b e r  f i l t e r .  The 
p a r t i c u l a t e s  were removed a t  t h i s  p o i n t  and c o l l e c t e d  on t h e  f i l t e r .  

The gases then passed through an ice-cooled condenser and a des iccant-  

packed d r y i n g  column which q u a n t i t a t i v e l y  absorb a l l  mois ture f rom t h e  
sample gas stream a f t e r  which t h e  sample gas passes through t h e  pump and 

t h e  d r y  t e s t  gasmeter which i n t e g r a t e s  t h e  sample gas. f l o w  throughout 
t h e  course o f  the  t e s t .  A c a l i b r a t e d  o r i f i c e  at tached t o  t h e  o u t l e t  o f  

t h e  gasmeter prov ides instantaneous f l o w  r a t e  data. 

A rep resen ta t i ve  p a r t i c u l a t e  sample was acquired by sampling 

f o r  equal per iods of t ime a t  the  c e n t r o i d  o f  a number o f  equal area 
reg ions  i n  the  duct. The sampling r a t e  i s  ad justed a t  each s i t e  such 

t h a t  an i s o k i n e t i c  sampling c o n d i t i o n  p r e v a i l s .  Nomographs are used t o  

a i d  i n  t h e  r a p i d  de terminat ion  o f  the  sampling r a t e .  

F-1 
~~ 

3a P l (1-4)  



After  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 quant i ta t i ve ly  washed w i th  acetone and the washings are stored i n  a 
second container. A brush i s  o f ten  used i n  the cleaning step t o  he lp 
dislodge 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 n s e  
("probe wash") i s  noted and then the r i n s e  i s  quant i ta t ive ly  t rans fer red  
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 fec t  induced by the  
evaporation o f  acetone. The acetone-free sample i s  then t rans fer red  t o  

an oven and dr ied  a t  105 OC f o r  30 minutes, cooled i n  a desiccator over 

Dr ie r i t e ,  and then weighed t o  the  nearest .01 mg. The f i l t e r  sample i s  
quan t i t a t i ve l y  t ransferred t o  a 6-inch watch glass and dr ied i n  an oven 
a t  105 OC for 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  humidi ty i s  

hydrostatted t o  less  than 50% r e l a t i v e  humidity. Microscopic 
examination o f  the  samples i s  performed i f  any unusual cha rac te r i s t i cs  
are observed. The weight o f  t he  acetone r inse i s  corrected f o r  t he  
acetone blank. The D r i e r i t e  column i s  weighed on-site and the  water 

co l lected 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  
amount o f  absorbed water may be ascertained. 

~ ~ 

In tegrated f l u e  gas samples f o r  Orsat analysis were co l lec ted  
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 lec ted  i n  15 - l i t e r  gas sampling bags 
a t  a constant f low r a t e  throughout each par t icu la te run. The bags were 
then returned t o  the  labora tory  and analyzed by Orsat analysis. 
Standard comnercially prepared so lu t ions  were  used i n  the Orsat analyzer 
(sat. KOH f o r  carbon d iox ide and reduced methylene blue f o r  oxygen). 

F-2 3a P2(6) I 
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I CALCULATION EQUATIONS i 
I 

METHOO 2 

I 
I 

,: I 
1 )  
I 
I 
I 
I 
i 
! 

= 60 vs A Qa 

RHf = 100 (vptwb 0.0003641 Ps (Tdb - Twb))/vptd, 

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

= P i t o t  t u b e  coef f ic ien t ,  dimensionless 

= Concentration of par t iculate  matter i n  stack gas, 
wet basis. GR/ACF 

= Concentration of par t iculate  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 correction factor,  dimensionless 

= Specific gravi ty  ( r e l a t ive  t o  a i r ) ,  dimensionless 

= Isokinetic variation, percent by volume 

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

= Mass flow of wet flue 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 o f  part iculate  matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

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

6-2 



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

Standard absolu te  p r e s s u r e ,  29.92 IN. HG. 

Actual volumetric s t a c k  gas flow r a t e ,  ACFM 

Dry volumetric s t a c k  gas  f low r a t e  corrected t o  standard 
condi t ions,  D S C F N  

Relative humidity, : 

Dry b u l b  temperature o f  s t ack  gas,  O F  

Wet b u l b  temperature o f  s tack  gas,  OF 

Absolute average dry  gas meter temperature, oa 

Absolute average s t a c k  temperature, O F  

Standard absolu te  temperature ,  528 OF (68 OF) 

Total sampling time, m i n .  

Tota l  volume o f  l i q u i d  co l l ec t ed  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, C F  

Volume of  gas sample  measured by the dry gas meter 
corrected t o  s tandard  condi t ions ,  D S C F  

Volume o f  water vapor i n  t h e  gas sample corrected t o  
standard cond i t ions ,  S C F  

Average ac tua l  s tack  gas  ve loc i ty ,  FT/SEC 

Vapor pressure a t  Tdb. IN. HG. 

6-3 



Vapor pressure a t  Tub. I N .  HG 

Average pressure differential across the or i f ice  
meter, IN. UC. 

Velocity pressure o f  stack gas, I N .  U t .  

Dry t e s t  meter correction coefficient.  dimensionless 

Actual gas density. LS/AtF 
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CALCULATION EQUATIONS 

! 
i 

I 
I 
I 
I 
I 

... I 

! 
i 
i 
I 
1 
I 
I 
I 

.I 

1 
I 

METHOD 3 

%EA 

Md 

MS 

B"S 

lO0(%O2 - ).5% CO) 
0.264% N2 - %02 + 0.5% CO 

O.44(%CO2) + 0.32 

(I Bws) + 0.18 

"w( std) 
'w(std) + "rn(std) 

6-5 
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CALCULATION EQUATIONS , 

METHOD 5 

Pbar + s/13.6 
= 17.65 V,y ( 1 

Tm(avg) 
'm(std) 

= 0.0472 VIS 'w( s t d )  

- - 'w(std) 
Bws 'w( s t d )  + 'm( s t d )  

I = 0.0944 (p Ts(avg) "m(std) - 1) 
s "s *" %fS 

15.43 M 
= 

CS 'm(std) 

272.3 M P s  

Ts(  avg) ('w( std) 'm(std))  
- - 

'a 

(hp)l = 8.5714 x Cs Qs,d 

1.3228 x 10-1 M A - - 
O *" 

... 

I 
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A 

An 

BWS 

CP 

Ca 

CS 

EA 

Y ) 

Gd 

I 

SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

= Concentration of particulate matter in stack gas, 
wet basis, GR/ACF 

Concentration of particulate matter in stack gas, dry 
basis, corrected to standard conditions, GR/DSCF 

= 

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless = 

= Isokinetic variation, percent by volume 

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

= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 
. .  

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, IN. WC. 

6-7 
. .  - 



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

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

= Actual v o l u m e t r i c  s tack gas  flow r a t e ,  ACFM 

= Dry v o l u m e t r i c  s t a c k  g a s  flow r a t e  co r rec t ed  t o  s t a n d a r d  
c o n d i t i o n s  , DSCF.51 

= Rela t ive  humid i ty ,  

= Dry bulb temperature o f  stack gas ,  O F  

= Wet bulb t e m p e r a t u r e  of  s t a c k  gas.  O F  

= Absolute a v e r a g e  d r y  g a s  me te r  temperature .  02 

= Absolute a v e r a g e  s t a c k  t empera tu re ,  OF 

= Standard a 5 s o l u t e  t e m p e r a t u r e ,  528 OF (68 O F )  

= Total  s ampl ing  time, m i n .  

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

= Volume o f  g a s  sample  a s  measured by d r y  gas me te r ,  CF 

= Volume of gas  sample  measured by t h e  d r y  gas meter 
c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  DSCF 

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

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

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

G-8 



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

I 

AP 

Y 

P 

- 
AH = Average pressure d i f ferent ia l  across the o r i f i c e  

meter, I N .  UC. 

= Velocity pressure o f  stack g a s ,  I N .  WC. 

= Dry t e s t  meter correction coef f ic ient ,  dimensionless 

= Actual gas  density,  LS/ACF 

. .. 
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INTERPOLL LABORATORIES 
€PA Method 5 Gas M e t e r i n s  S y s t e m  
Q u a l i t y  C o n t r o l  C h e c k  D a t a  S h e e t  

J o b  D a t e  /?4/$2 
Module  No. 7- 

1 Meter T e y p .  ( O F )  1 
Volume 

( C F )  I n l e t  O u t l 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 l n u t e s  b e f o r e  a t t a c h i n g  
b i l l 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 :  

r 1 0 . 5  
Y c n  = 1 .786  1 ( t m  i b 4 6 0 )  I 

7 
L 2 

t h e  um- 

i n .  W . C .  

0 . 5  

Y O "  = .7Y 
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  vo lume  
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 l g a t e d  b e f o r e  b e g l n n i n g :  

C F R  T l t l e  4 0 .  P a r t  60. A p p e n d i x  A .  Method  5 .  S e c t i o n  4 . 4 . 1  

5 - 4 3 2  

H- 1 
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INTERPOLL LABORATORIES 
EPA Method  5 G a s  M e t e r l n s  S y s t e m  
g u a l l t v  C o n t r o l  C h e c k  D a t a  S h e e t  

ACS dgK4 r7cd D a t e  / j i 3 L I - y 9 -  J o b  

O p e r a t o r  Module  No. 3 

T i  me Volume 
( m i n )  ( C F  1 

Instructions: 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  
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 l 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 :  

Meter Temp. ( O F )  

I n l e t  O u t l e t  

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

1 .786  [ t t m  ;b4601] 0 . 5  
Y c .  = 

7 "a 

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  v o l u m e  
m e t e r i n g  sys t em 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 l n n l n g :  

C F R  T i t l e  4 0 ,  P a r t  6 0 .  A p p e n d i x  A .  Method 5 .  S e c t l o n  4 . 4 . 1  

5 - 4 3 2  
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In te rpo l1  Laboratories, Inc .  

(612) 786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  12-1-92 

Technician: Duane Van Hoever 

Nozzle Number 7-6 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point  i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posi t i  on Diameter 

(inches 1 

1 .374 

2 .374 

3 .315 

Average : .374 

H-7 



In te rpo l1  Laboratories, Inc .  

(612) 786-6020 

Nozzle Cal lbrat ion 

Data Sheet 

Date o f  Cal ibrat ion:  12-2-92 

Technician: Duane Van Hoever 

Nozzle Number 7-7 

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 4 on Diameter 

f 1 nches) 

i 

1 .255 

2 .256 

3 .256 

Average : .256 

H-8 
~~ 
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I .\, In te rpo l1  Laboratories. Inc .  

(612)  786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  12-1-92 

Technician: Gary Hove 

Nozzle Number 23-5 

The nozzle i s  rotated i n  60  degree Increments and the dlameter a t  each 

polnt i s  measured t o  the nearest 0.001 Inch. The observed readings and 

average are shown below. 

Posl ti on Diameter 

( 1 nches) 

1 .370 

2 .370 

3 .376 

Average : .372 

1 H-9 
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I n t e r p a l l  Laborator ies,  Inc .  

TemDerature Measurement Device 
C a l i b r a t i o n  Sheet 

U n i t  under tes t :  
vendor GeLtcrnLn 
Wodel /fP ND 7- Ser ia l  Number /B 
Range - 97 OF Thermocouple Type 

Date o f  C a l i b r a t i o n  Y h h  z Technician 

Method o f  Ca l ib ra t ion :  
a Comparison against  A S I W  nercury i n  glass theraoaeter usinq a thernostat ted and insu la ted  aluminua block deslgne0 

t o  provide u n i f o r l  tenoerature. The tenpera ture  i s  adjusted by ad jus t ing  t h e  vol tage on tne  block heater 
cartr idge. 
0wqa Model CL-300 lvpe I; lheraocouole Simulator which orovides 22 p rec ise  teanerature eauivalent i l l l l V O k  

s ignals.  The CL-300 i s  c o l d  p n c t l o n  comoensated. Ca l lb ra t lon  accuracy is 0.1s o f  soan 12100 FI 1 Oegree 
( f o r  negative tenperatures add The CL-300 sinulates exac t ly  the  l i l l i v o l t a q e  o f  a Type li 
thernocouole a t  t h e  l n d l c a t e d  temnerature. 

)$ 0 

2 degrees. 

Temp (OF) Standard or 
Nominal s imulated Temp (OF) 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

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

Response o f  
U n i t  under Test 

(OF) 

Averages : 

OF = off sca le response by u n i t  under t e s t  (OF) i X dev = 100 A t  / (460 + t) 

$f u n i t  i n  to le rance 
D U n i t  was no t  i n  to lerance: reca l i b ra ted  - See new c a l i b r a t i o n  sheet. 

5-433 
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Intarpoll Laboratortar. Inc. 

Jmrwrature Heasurant Devlcp 
p l l b r a t l o n  Sheet 

0 
100 
200 
300 
100 
500 
600 
700 
a00 
eo0 

1000 
1100 
1200 
1300 
1400 
1500 
1soo 
1700 
1800 
loo0 
too0 
2100 

TanDeratum of 
Standard or 

s(wlated T g  *I 
RasDonsI of 

raod, 

Averages: 

Devl 
At 

/.o 
OF = off scala response by uni t  under u s t  (%) 

X &V = 100 At / ( 4 W t  t) 

B hit i n  tolerance 
U mit war not in tolerace: mcAlibrAted - sea new calibration sheet. 

5-433 

H-12 



I 

i 
1 
I 

I 
I 
1 
1 
I 
1 
i 
! 
i 
I 
I 
i 
i 
I 

i 
I 

(612 )786-6020 

S-lype.Pitot  Tube Inspection S k e t  

P 1 M  tube dimensions: 

1. External tubing diameter (0,) 316 IN. 

3. 
2. Base to Side A opening plane (PA) .Y&O fll. 

r's t IN. Base to Side B opening plane (PB) 

A1 i gnmcnt : 

4. al<lOO D 
5. a2<100 b 

8. Z <.125. 
9. Y <.0625' 

Distance from P i t o t  to Probe  Components: 

10. Pitot  t o  0.500 IN. nozzle 7 f l  IN. 

11. P i t o t  to probe sheath 3. db IN. 

12. Pitot  to thermocouple (paral le l  to probe) 3* IN. 

13. P i t o t  to thermocouple (perpendlculrr to probe) 0 740 IN. 

& Meets a l l  EPA design criteria t h u s  Cp = 0.84 

Does not meet €PA deslgn c r l t e r i a  - thus calibrate In wind tunnel 
cp = 

Date o f  I n S p e C t l O n :  Inspected by: 

3-d-57% 4-74 
cm T i t l e  40 Part 60 Appendix A Method 2 

- ...nr,.\ 
H-13 



I n t e r p o l l  Inc. 
(612)786-6020 

I 

S-Type P i t o t  Tube Inspect ion Sheet 

P i tobe  No. Zt -37 
P i t o t  tube  dimensions: 

1. External tubing diameter  (Dt) . 3/6 I N .  

2. Base t o  Side A opening plane (PA) . .u'k = IN. 
3. Base t o  S ide  B opening plane (P,) , d l 4  q I N .  

A1 i gnment : 

4. a l  < l o o  D 
5. a <loo  D 2 

a. z <.i25" , 0 3  
9. W <.0625" , D /  

. Distance from P i t o t  t o  Probe Components: 

10. P i t o t  t o  0.500 IN. nozzle , 7 5 g  . I N .  

11. P i t o t  t o  probe shea th  3 IN .  

12. P i t o t  t o  thermocouple ( p a r a l l e l  t o  probe) IN. 

13. P i t o t  t o  thermocouple (perpendicular  t o  probe) I N .  

Date of Inspect ion:  

3- P a  

Inspected by: 

H-14 
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1. 
2. 
3. 

4. 
5. 

6. 
7. 

8. 
9. 

10. 

11. 

12. 

13. 

Interpol1 Inc. 
(612)786-6020 

S-Type P i t o t  Tube Inspection Sheet 

Pitobe No. L/ - 
P i t o t  tube dimensions: 

External t u b i n g  diameter (Ot) 3 / 4  I N .  .. , 
Base t o  Side A opening plane (PA) , .;/lD IN. 
Base t o  Side B opening p lane  (Pa) dd L I N .  

A1 i gnment : 

al <IO0 b 

a2 <loo fl 

Z <.125" , D L  

W <.0625" , B 

Distance from P i to t  t o  Probe Components: 

P i to t  t o  0.500 IN .  nozzle , 744 IN. 

Pi to t  t o  probe sheath 3' IN. 

Pi to t  t o  thermocouple (pa ra l l e l  t o  probe) IN. 

Pi to t  t o  thermocouple (perpendicular t o  probe) IN. 

Date of Inspection: Inspected by: 

/i 3 - '92 

5-348(1) 
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INTERPOLL LABORATORIES 
(612) 786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Ca l ib ra t ion  Sheet 

Date 7- 31- 7 . 2  
Mercury Column Barometer NO/. 
Technician n&2\C No\/$ 

&OVA - / 
Aneroid Barometer No. 63/:22?s 

Temperature 
Correction Adjsted Mercury I n i t i a l  Aneriod Di f ference 

Factor Barometer Read Barometer Read (Pba-Ph) 

) 
Has t h i s  barometer shown any consistent problems with ca l ib ra t ion? @No. 
yes, explain. ht m A  JL R 

If 

2 Has problem been a l lev ia ted? @No. How? 
I 

7LLc If J l  v 

*Note 

Aneroid barometers w i l l  be ca l ib ra ted  pe r iod i ca l l y  against a mercury column 
barometer. The aneroid barometer t o  be ca l ibrated should be placed i n  close 
prox imi ty  t o  the mercury barometer and l e f t  t o  equ i l ib ra te  f o r  20-30 minutes 
before ca l ib ra t ing .  Aneriod barometer w i l l  be cal ibrated t o  the adjusted 
mercury barometer readings. S-312 
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Ambient 
Temp. 

INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

I 
~~ ~~ 

Temperature 
Correction Adjsted Mercury Initial Aneriod Difference 

Factor Barometer Read Barometer Read (Pba-Pbm) 

Date ~h/6.z 
Technician %,de f$ DPYey  

Mercury Column Barometer No. ’ 
Aneroid Barometer No. g& 

A - 

Actual Mercury 
Barometer Read 

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

1 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 

.I 

5-312 
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