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ABBREVIATIONS 

ac tua l  cubic f e e t  pe r  minute 
cubic centimeter ( m i l l i l i t e r )  
standard cubic foot o f  dry gas per minute 
drv standard m i l l i l i t e r  
desrees Fahrenheit 
diameter 
t i n i shed  product for  p lan t  
f e e t  per second 
gram 
gal lons per minute 
g ra ins  per ac tua l  cubic f o o t  
gra lns per d ry  standard cubic foot 
grams per dry standard cubic meter 
horsewuer 
hours 
inches 
inches o f  mercury 
inches o f  water 
pound 
pounds per 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  T h e m 1  Units heat input 
pounds per m i l l i o n  B r i t i s h  Thermal Units heat input 
long tons per day 
me g awatt 
m i l l i s rams per  d r y  standard cubic meter 
micrograms per d r y  standard cubic neter  
micrometer 
minutes 
nanoorams 
ohm-centimeter 
p a r t i c u l a t e  mat ter  
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 
Darts per m i l l i o n .  d r y  
Darts per m i l l i o n .  wet 
par ts  per t r i l l i o n  

- 

pounds Der sauare 
sauare f e e t  
tons per day 
micrograms 
percent by volume 
percent by weight 
- < [when fo l low in9  

i n c h  

a number) 

Standard cond i t ions  are defined as 68 OF (20 %) and 29.92 IN. of mercury 
pressure. 
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1 INTRODUCTION 

On November 14 and 15, 1990, I n t e r p o l l  Laboratories personnel 

conducted a p a r t i c u l a t e  emission compliance t e s t  on the Sugar Cooler and 

Sugar Granulator a t  the American Crysta l  Sugar (ACS) P lant  located i n  

Moorhead, Minnesota. On-site t e s t i n g  was performed by 0. Van Hoever and 

M. Kaehler. Coordination between t e s t i n g  a c t i v i t i e s  and p l a n t  operat ion 

was provided by Dan Gust o f  ACS. The t e s t s  were not  witnessed by a member 

o f  the Minnesota P o l l u t i o n  Control  Agency. 

The granulator and sugar cooler  d ry  and cool the sugar i n  t h e  l a t e r  

p a r t  of t h e  o v e r a l l  process. A f t e r  the j u i c e  i s  bo i l ed  down t o  t h e  p o i n t  

where the c r y s t a l  s i ze  and concentrat ion i n  the mother l i q u o r  is 
appropriate; the e n t i r e  mass i s  mixed; the c r y s t a l  separated from t h e  

mother l i q u o r  and washed w i th  h igh  p u r i t y  water i n  cen t r i f uga ls ;  then 

sc ro l l ed  o f f  and conveyed by e leva to r  t o  the granulator. The granulator 

i s  a ho r i zon ta l  ro ta ry  drum dryer. Heated a i r  f lows counter cu r ren t  t o  

the sugar c r y s t a l s  passage through the drum and removes t h e  excess 

moisture. Louvers i n  the drum cause the sugar t o  be c a r r i e d  up t h e  s ide 

of the r o t a t i n g  drum, much l i k e  a cement mixer. Th is  causes t h e  sugar t o  

f a l l  through the heated a i r  stream and increases the speed and e f f i c i e n c y  

o f  dry ing. The d r i e d  sugar i s  then conveyed by e leva to r  t o  t h e  sugar 

cooler which i s  a l so  a ho r i zon ta l  r o t a r y  drum. The counter cu r ren t  f l ow  

o f  ambient a i r  through t h e  drum cools the sugar. F i n a l l y ,  t h e  cooled 

sugar i s  screened f o r  c r y s t a l  s i z e  con t ro l .  P a r t i c u l a t e  emissions from 

the granulator and cooler are c o n t r o l l e d  by Rotoclones. 

Evaluations were performed i n  accordance wi th  €PA Methods 1 - 5 ,  CFR 

T i t l e  40, Par t  60, Appendix A ( rev ised Ju ly  1 ,  1989). A p re l im ina ry  

determination 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 t h e  f i r s t  

p a r t i c u l a t e  determination t o  a l low se lect ion o f  the appropr ia te nozzle 

diameter required f o r  i s o k i n e t i c  sample withdrawal. An I n t e r p o l l  Labs 

sampling t r a i n  which meets o r  exceeds spec i f i ca t i ons  i n  t h e  above-cited 

1 
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reference 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 

glass- l ined probe. Wet catch samples were co l l ec ted  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, Par t  

7005.0500. Gas samples were not co l lec ted  since ambient a i r  i s  used i n  

the cool ing and granulat ing processes. 

Testing on the Sugar Cooler was performed using two t e s t  por ts  

or iented a t  90 degrees on t h e  stack. These t e s t  por ts  are located 14 

stack diameters downstream of the nearest f low disturbance and 2.6 stack 

diameters upstream o f  the stack e x i t .  A 12-point t raverse was used t o  

c o l l e c t  representat ive p a r t i c u l a t e  samples. Each traverse p o i n t  was 

sampled 5 minutes t o  g ive a t o t a l  sampling time o f  60 minutes per run. 

Test ing on the Sugar Granulator was a lso  performed us ing two t e s t  

por ts  or iented a t  90 degrees on the  stack. These t e s t  por ts  are located 

9.4 stack diameters downstream o f  the nearest f low disturbance and 2.4 

stack diameters upstream o f  t he  stack e x i t .  A 12-point traverse was used 

t o  c o l l e c t  representat ive p a r t i c u l a t e  samples. Each t raverse po in t  was 

sampled 5 minutes t o  g ive a t o t a l  sampling t ime o f  60 minutes per run. 

The important resu l t s  of t he  t e s t  are summarized i n  Sect ion 2. 

Deta i led resu l t s  are presented i n  Sect ion 3. F i e l d  data and a l l  other 

support ing informat ion are presented i n  the appendices. 

) 
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The important r e s u l t s  o f  the p a r t i c u l a t e  emission compliance t e s t  on 

the Sugar Cooler and Sugar Granulator are summarized i n  Tables 1 and 2. 

As w i l l  be noted, t h e  p a r t i c u l a t e  emission ra te  averaged 4.98 LB/HR f o r  

the Sugar Cooler and 2.54 LB/HR f o r  the Sugar Granulator. The average 

pa r t i cu la te  concentrat ions f o r  the Sugar Cooler and Sugar Granulator were 

0.049 and 0.029 GR/DSCF, respect ive ly .  

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  t he  samples. On the  basis o f  t h i s  f a c t  and a complete 

review o f  t he  e n t i r e  data and resu l ts ,  it i s  our opinion t h a t  t he  r e s u l t s  

reported here in are accurate and c lose ly  r e f l e c t  t he  actual  values which 

ex is ted a t  the t ime t h e  t e s t  was performed. 

. .  . .  
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2 SUHMARY AND DISCUSSION 

The important resu l t s  o f  the p a r t i c u l a t e  emission compliance t e s t  on 

the Sugar Cooler and Sugar Granulator are summarized i n  Tables 1 and 2 .  

As w i l l  be noted, the p a r t i c u l a t e  emission ra te  averaged 4.98 LB/HR f o r  

t he  Sugar Cooler and 2.54 LB/HR f o r  t he  Sugar Granulator. The average 

p a r t i c u l a t e  concentrat ions f o r  the Sugar Cooler and Sugar Granulator were 

0.049 and 0.029 GR/DSCF, respect ively.  

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

evaluat ion o f  the samples. On the bas is  o f  t h i s  f a c t  and a complete 

review o f  t he  e n t i r e  data and resu l ts ,  it i s  our op in ion t h a t  t he  resu l t s  

reported here in are accurate and c lose ly  r e f l e c t  the actual  values which 

ex is ted a t  t he  t ime the  t e s t  was Derformed. 



', 
i 
I 

3 RESULTS 

The r e s u l t s  o f  a l l  f i e l d  and laboratory  evaluat ions are presented i n  

t h i s  section. Gas composition are presented f i r s t  fo l lowed 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  resu l ts .  An Orsat analys is  was not 

performed on the  exhaust gas, s ince on ly  ambient a i r  i s  exhausted from the 

process. The reported gas composition i s  t he  average geophysical 

composition o f  a i r .  The moisture contents reported were measured as per 

EPA Method 4 .  Prel iminary measurements inc lud ing  t e s t  p o r t  locat ions are 

given i n  the appendices. 

The r e s u l t s  have been ca lcu lated 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  ca l -  

culat ions.  EPA-published equations have been used as the basis o f  the 

ca lcu la t ion  techniques i n  these programs. The p a r t i c u l a t e  emission ra te  

has been ca lcu lated using the  product o f  the concentrat ion times f low 

met hod. 

6 
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3 . 1  Results o f  Orsat and Moisture Analyses 



I n t e r p o l 1  Labs R e p o r t  No. 0-32L2 
A m e r i c a n  C r y s t a l  S u g a r  Company 

Moorhead.  M i n n e s o t a  

T e s t  No. 1 
Sugar  C o o l e r  S t a c k  

R e s u l t s  o f  O r s a t  6 M o i s t u r e  Ana lyses - - - - -  M e t h o d s  3 6 4(tv/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 l d e . . . . . . . . . .  .. 
oxygen  .................... 
c a r b o n  monox ide . . . . . . . . . . .  

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

Wet b a s l 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  monox ide . . . . . . . . . . .  

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 l f i c  g r a v i t y  ............ 
Wate r  mass f l o w  . ..... ( L B / H R )  

Run 1 
11 - 14-90 

0.03 

20.90 

0.00 

79.07 

0.03 

19.93 

0.00 

75.40 

4.65 

28.84 

28.34 

0.979 

1663 

Run 2 Run 3 
11-14-90 11-14-90 

0.03 

20.90 

0.00 

79.07 

0.03 

19.88 

0.00 

75.22 

4.87 

28.84 

28.31 

0.978 

1780 

0.03 

20.90 

0.00 

79.07 

0.03 

19.90 

0.00 

75.29 

4.79 

28.84 

28.32 

0.918 

1575 

1 FO 0.000 0.000 0.000 
8 



I n t e r p o l 1  Labs R e p o r t  N o .  0-32C2 
American C r y s t a l  Sugar  Company 

Moorhead.  M i n n e s o t a  

T e s t  No .  2 
Sugar G r a n u l a t o r  S t a c k  

R e s u l t s  o f  O r s a t  I3 M o i s t u r e  Analyses-----  Methods 3 & 4(:v/v) 

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

11-15-90 11-15-90 11-15-90 

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 . . . .  ................ 
c a r b o n  monoxide . . . . . . . . . . .  
n i t r o g e n  .................. 

0.03 

20.90 

0.00 

79.07 

0.03 

20.90 

0.00 

79.07 

0.03 

20.90 

0.00 

19.07 

I 

1 

~ 

I 
i 

i 

I 
.! 

I )  
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

FO 0.000 0.000 0.000 
9 
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Wet b a s i s  ( o r s a t )  

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

0.03 

19.27 

0.00 

72.88 

7.82 

28.84 

27.99 

0.967 

2461 

0.03 

19.41 

0.00 

73.43 

7.14 

0.03 

19.46 

0.00 

13.62 

6.89 

28.84 

28.07 

0.969 

2166 

28.84 

28.09 

0.970 

2073 
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I n t e r p o l 1  Labs  R e p o r t  No. 0-32C2 
A m e r i c a n  C r y s t a l  S u g a r  Company 

M o o r h e a d .  M i n n e s o t a  

T e s t  No. 1 
S u g a r  C o o l e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  Loading Determlnatlons-------Method 5 

D a t e  o f  r u n  

T ime  run s t a r t / e n d  . . . . .(  HRS) 

S t a t i c  p r e s s u r e  ......( IN.WC) 
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P l 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  . . . . . . . . . .  ( G R A M S )  
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 l 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.  g a s  m e t e r  temp. . (DEF-F)  

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

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

V o l u m e t r i c  f l o w  r a t e . .  . . ... 
a c ' t u a l  .............. (ACFM 
d r y  s t a n d a r d  . . . . . . .  (DSCFM 

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

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

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

Run 1 
11 - 14-90 

938/1040 

-0 .58  
3.90 
. a 4 0  

0.0 
24.0 
1 2 . 0  
36.0 

0.1077 

1.0016 
28.62 

1 .20  
80.5 

37.66 
34.83 

60.00 
.103 

97 

14075 
12162 

102.0 

0.04122 
0.04772 

4.915 

Run 2 
11-14-90 

1102/1204 

-0 .58  
3 .90  
.040  

0.0 
20 .0  
19 .0  
39 .0  

0 .1145  

1 .0016 
28 .62  

1 .29  
96 .3  

39 .39  
35 .92  

60.00 
.183  

97 

14382 
12397 

103.3  

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

5 .226 

Run 3 
11-1 4-90 

1226/1329 

-0 .58  
3 .90  
. a 4 0  

0.0 
26.0  

7 . 0  
33.0 

0.0994 

1 .0016 
28.62 

0 .97  
9 9 . 0  

34.13 
30 .95  

60.00 
.183 

98  

1 2 9 7 1  
1 1 1 6 1  

98.8 

0.04264 
0 .04955  

4.743 

11 



I n t e r p o l 1  Labs Repor t  No. 0-32L3 
American C r y s t a l  Sugar Company 

Moorhead, Minnesota 

1 
I 
I 
I 
I 
I 

... ..: I 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

/ 

Test No. 2 
Sugar G r a n u l a t o r  Stack 

Resu l t s  of P a r t i c u l a t e  Loading Determinations------- Method 5 

Date o f  r u n  

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

S t a t i c  p ressure  . . . . . .  ( 1 N . W C )  
Cross s e c t i o n a l  a rea  ( S Q . F T )  
P i t o t  tube c o e f f i c i e n t . . . . . .  

Water i n  sample gas 
condenser . . . . . . . . . . . . .  (ML) 
imp ingers  . . . . . . . . . .  ( G R A M S )  
des i ccan t  . . . . . . . . . .  ( G R A M S )  
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 ( g r a m s )  

Gas meter c o e f f i c i e n t . .  . . . . .  
Baromet r ic  p ressure . .  ( 1 N . H G )  
Avg. o r i f . p r e s . d r o p .  . ( I N . W C )  
Avg. gas meter temp..(DEF-F) 

Volume th rough  gas meter. . . .  
a t  meter  c o n d i t i o n s  ... ( C F )  
s tandard  condi t ions. (DSCF) 

T o t a l  sampl ing t i m e  .... (MIN) 
Nozzle d iamete r  ......... ( I N )  
Avg.stack gas temp . . ( D E G - F )  

Vo lumet r i c  f l o w  rate. . . . . . . .  
a c t u a l  .............. ( A C F M )  
d r y  s tandard  ....... ( D S C F M )  

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 tandard  . . . . . (  G R / D S C F )  

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

) 

12 

Run 1 
11 - 15-90 

8 0 4 /  911  

-0.64 
3.90 
.840 

0.0 
42.0 
1 2 . 0  
54.0 

0.0629 

1.0016 
28.75 

0.87 
84.2 

32.07 
30.00 

60.00 
.183 

108 

12572 
10338 

103.4 

0.02659 
0.03235 

2.867 

Run 2 
I 1  - 15-90  

933 /1034  

-0 .64  
3 .90  
.840  

0.0 
6 3 . 0  
18.0 
81.0 

0 .0485  

1 .0016 
28 .75  

2 .42  
88.8 

53.34 
49 .68  

60 .00  
. 2 4 4  

104  

12039  
10046  

99 .1  

0 .01257 
0.01506 

1 . 2 9 7  

Run 3 
11-15-90 

1103/1205 

-0.64 
3.90 
.840 

0.0 
60.0 
18.0 
78.0 

0 . 1 3 0 0  

1.0016 
28.75 

2.43 
90.7 

53.53 
49.68 

60.00 
.244 

105 

11958 
9986 

99.7 

0 .03370 
0 .04037  

3.456 

.. 





I n t e r p o l 1  Labs Report No. 0-32i2 
American C r y s t a l  Sugar Company 

Moorhead. Minnesota 

T e s t  No. 1 
Sugar Coo ler  Stack 

Resu l t s  o f  V o l u a e t r l c  F low Rate  Determination------- Method 2 

Date o f  Determinat ion . .  .......... 
Time o f  De te rm ina t ion . .  ..... ( H R S )  

Baromet r ic  p ressure .  ...... (IN.HG) 

P i t o t  tube c o e f f i c i e n t .  . . ........ 

Number o f  sampl ing p o r t s  ......... 
T o t a l  number o f  p o i n t s  ........... 
Shape o f  duct . .  .................. 
Stack d iameter  ............... ( I N )  

Duct area... . .  ............ (SQ.FT) 

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

S t a t i c  p ressure .  .......... ( 1 N . W C )  

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

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

11-14-90 

910 

28.62 

.a4 

2 

12 

Round 

26.75 

3.90 

UP 

- .58 
85 

4.65 

A v g .  l i n e a r  v e l o c i t y  .....( FT/SEC) 56.8 

Gas d e n s i t y  .............. (LB/ACF) .06009 

Molecu la r  we igh t  ......( LB/LBMOLE) 28.84 

Mass f l o w  o f  gas .......... (LB/HR) 54371 

Vo lumet r i c  f 1 ow r a t e . .  ........... 
d r y  s tandard  ............ ( D S C F M )  
a c t u a l  ...................( ACFM) 13308 

11742 

A- 1 



I n t e r p o l 1  L a b s  R e p o r t  No . 0-32C2 
A m e r i c a n  C r y s t a l  S u g a r  Company 

M o o r h e a d  . M i n n e s o t a  

T e s t  No . 2 
S u g a r  G r a n u l a t o r  S t a c k  

R e s u l t s  or v o i u m e t r i c  F I O W  R a t e  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  ....... ( H R S )  

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

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

Number o f  s a m p l i n g  

T o t a l  number  o f  PO 

.... Shape o f  d u c t  . .  
S t a c k  d i a m e t e r  

Duct  a r e a  ..... 
D i r e c t i o n  o f  f 

e n t  ........... 

p o r t s  . . ....... 
n t s  . . ......... 
.............. 

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

........... ( S Q . F T )  

ow ................ 

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

Avg  . g a s  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  

Gas d e n s i t y  . 
M o l e c u l a r  we 

Mass f l o w  o f  

e l o c i t y  ..... (FT/SEC) 

............ (LB/ACF) 

gh t  ...... (LB/LBMOLE) 
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  ................... (ACFM) 
d r y  s t a n d a r d  ............ (DSCFM) 

11-15 -90  

7 4 0  

2 8 . 7 5  

. 8 4  

2 

12 

Round I 

2 6 . 7 5  

3 . 9 0  

UP 

1 

. .64  

122  

7 . 8 2  

... 

5 4 . 3  

. 0 6 3 2 7  

2 8 . 0 4  

48226  

1 2 7 0 5  
1 0 1 9 2  

A- 2 

i 

. 1 
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i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

AM€RiLfW CR'VSTAL SUGAR 
MOORHE AD '?LANT 

SUGA R G R H ~ I U L A T O R  

B- 1 



AM€RIcAF\~ CRYSTAL SUGAR 
MOORHE A D  PLAhiT 

SUGAR COOLER 

31 

B- 2 





INTERPOLL LPlBONATOHIES EPPl HETHOD 2 FIELD DPlTPl SHEET 

Temp. meas. tool % SfN: p o 7 - y / T L  

! 
i 

i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Time end: ')?/( hrs 

Job 4,L.S /fl& r A - d . M / r /  

Source 0 Iuur / SAW4 
I 

/ 

Test _L Run /.23 Date / / - / 4 4 ?  

StacL dimen. AZs.7J- IN. 

Dry bulb 'F Wet bulb "F 

Manometer: Z R e g .  0 E::p. 0 Elec. 
Barometric pressure ;t8,62 in Hg 

Static pressure -J8 in WC 

Operators /M. keed/&< D. ( /u* / /neu *f 

.d CP Fitot No. a v  - 2 8 v  Schematic of  
Cross Section 



INTERPOLL LABORATORIES EPR METHOD 5f17 SAWLE LOG N E T  

7 
Weight ( 0 )  

I t e m  
F i n a l  Tare Dif f e r r n c e  

n/ D a t e  /I-/ y - 9 0  T e s t  Run Job .9 . L .  5 .  /An" r h e 6  n( M 
h No. of t r a v e r s e  p o i n t s  /2 Source sv,& ced/- / .SAC 

method .+& F i l t e i  holder: y" LA- F i l t e r  t y p e :  */ 4.F.A t 

. .  
b r m p l r  T r r l n  ILrrk ChrckI 

P r e t e s t :  ( 0.02 cfrn a t  15 i n .  iig. (vat) p 
P o s t e s t :  - _e cfrn a t  25 i n .  iig. (vat) 

P a r t i c u 1 8 t e  C a t c h  Data: 

N0.s oi f i l ters  used: Recovery s o l v e n t  (E) 

Le/+ 0 a c e t o n e  
othercs) D. 7. 4- 13 

No. of p r o b e  wash b o t t l e s :  / 
Sample r e c o v e r e d  by: ,el, d-<. A. J W C V  

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

I 
Condenser  

l n t m g r a t r d  6as Sampling Data: m& / A m b , - t  

Bag No. 

Size: 4% 

Bag Pump No. Box No. 

Bag H a t e r i a l t  5-layer Aluminized Ted1 

P r e t e s t  leal: check: , c c i & n  at  in .  Hg. 
/-- 

T i m e  s tar t :  _. - (&, T i m e  end: tws) 

Sanspl  i ng r/ate<- c c / m i n  Operator: 

S N - ~ < - O =  &alyxes+  u s e d  to  momtor t r a i n  o u t l e t :  - 
.. 

/ 

ff-033 

c - 2  'S-0046RR 



I 
I 
.1 
1 
I 
.,I 

5 - 
Y 

3 . 

'a 
5 . . 

c-3  



INTERPOLL LLPORLTORIES EPF\ METHOD 5/17 SLMPLE LOG M E T  

Date / / - /c/-90 Test Run 2 
'I 

Job 4.c.s. /&0r. lrPAA M n/ 

Method / Fal te r  holder: V"G[&SJ F i l t e r  type: y " 6.K. 
Source &,,/- / S&Jl No. o f  t raverse points  /Z 

P Pretest: ( 0.02 cfm a t  15 in. UQ. (vat) 
Post es t  : - o cfm a t  _L in. ktg- (vac) 7 

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 solvent (L) 

A832 0 acetone p other(=) D.I .  /C. - r )  

No. o f  probe Wash bot t les :  I 
Sample recovered by: D. hu, /AI 0. "4 

I 

Condensate Data: 

L - 
Ueight (Q) 

Item 
F i n a l  Tare D i  f f ermce 

520 n o  I 2 0  lnpinger No. 1 

Impinper No. 2 

Desiccant 

Impinper No. 3 

Condenser 

39 - - -_- Total 

I n t r g r a t m d  6as Sampling Datar M&/4mbron/ f  

Hag Pump No. Box No. Bag No. 

Bag t l a te r i a l t  5-layer Ll luniniz id T i d l a r  .---Size: 44 - L 

Pretest  leal: check: cc/stri ' .at in. Hp. 
_... 

/.' 

Time s t a r t i  A S )  Time end: (ms) .-- -. . 
Satrap1 i n g  rateex" c c h i n  Operator: 

-S/ i/-' of 0, horlyzer;' used t o  monitor t r a i n  out let :  - 
ff-023 

i 

i 

c- 4 .S-W46RR 



c- 5 



I N T E R P O L L  LABORATORIES EPA METHDD 5/17 6 A W L E  LOG SHEET 

Job /? .Lt 5. / M o a  ,- A d  M d  Date //-/9-90 T e s t  Run 3 
I 5 A  -A No. of t r a v e r s e  p o i n t s  /Z '1 S o u r c e  U r  n G6- 

Mthod w l t e r  holder: y" &/4s F i l t e r  t y p e :  Y'' G . F ,  

. .  
Samalr Train  L-nk Check: 

9 P r e t e s t :  ( 0.02 c f m  a t  IS i n .  HQ. (vat) 
Y o s t e s t :  - c f m  a t  A i n .  m. (vac )  

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

N0.c of f i l ters  used: Recovery c o l v e n t t s )  

2833 0 a c e t o n e  
.. o t h e r t s )  D.Z. HA., 

Sample r e c o v e r e d  by: &/c,,//e,-r D I ~ . P ~ C ~  
No. of probe wash b o t t l e s :  I 

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

I t e m  

l n p i n g e r  No. 1 

I n p i n g e r  No. 2 

I n p i n g e r  No. 3 

Condenser  

D e s i c c a n t  

T o t a l  

Weight (9)  

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

I I 

I n t r g r r t r d  Oar Sampl ing  Data: /vA-/4m&& 
-. 

Hag Pump No. Box No. Bag No. 

Bag tlaterialr 5 - l a y e r  Clluminizcd T c d l a r  Size: 4% 

cc/min at In. Hg. P r e t e s t  leal: check: 
-.. -. +, 

Time star t :  (HFiS) \ . .Time end: (ms) 
Sampl ing  rate: c c / a i n  Opehto:: 

S/N o i  O= A n a l p e r . '  u sed  to  moni tor  t r a i n  outlRt: 

\\ 

'. 
\ -  

CF-033 

I 

j j  

C- 6 -S-W46RR I 
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Job 4 . c ,  S. ,/&de < A d &  N 

Sow-ce Kr- ,,/Ap / 5 #'a C A  

T e s t  2 Run/& D a t e  / / - / . C - Y D  

S t a c k  dimen. 26. 73 I N .  
/ 

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

Manometer: @ R e g .  0 Exp. 0 E l e c .  

H a r o m e t r i c  p r e s s u r e  z R . S  i n  ~9 

5 5  
Pfi 



! 

j 

I 

i 
I 
1 

. I  
I 

i: I 
I 
I 
I 

.. I 
I 
I 

.- I 
I 
. I  
1 

INTERPOLL LAHOHATOHIES EPA METHOD 5/17 SAMPLE LOG SHEET 

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

,ep P r e t e s t :  ( 0.02 cfm a t  1 5  i n .  Hg. ( v a c )  
Postes t :  - 2 cfm a t  I i n .  Hg. ( v a c )  /tit3 

F 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 5  used :  Recoveri. s o l v e n t  ( 5 )  

0 a c e t o n e  
o t h e r ( s )  D .I. A. 0 

Ad 

N O .  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: N t . U l p ,  !>. I.L ,4L ever 

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

D i f f e r e n c e  

I m p i n g e r  No. 2 

C o n d e n s e r  

I n t e g r a t e d  G a s  S a m p l i n g  D a t a :  /vA-/.#4m6,& 

Bag Pump No. Bo:: No. Hag No. 

gag flaterial:  5-layer A l u m i n i z e d  T e d l a r  S i z e :  44 - L 

F ' r E t E S t  leak c h e c k :  c c / m i  n. .L.t i n .  H g .  

T i m e  s t a r t :  ,-< NRS) T i m e  end:  ( H R S )  

Sampl ing  r&e: cc / 'min  O p e r a t o r :  

S f d i  0, A n a l y z e r  Llsed t o  m o n i t o r  t r a i n  o u t l e t :  

.- 

-- / 

cjr- - ,?,7 I J i  ;. 

c- 9 S-0046RR 
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- INTERFOLL LABOH6TORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Weight (g) 
Item 

Final Tare Difference 

I 
I 

i 
I 

I 
I 
I 
I 

:.:. 1 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 

I 

A .L. .c. Test Run Z 3 ob / / M c W r h d  ,& N Date A - ~ L - ~ O  -. 

' Method - Filtgr holder: " g/r..C 4 Filter type: Y' G,F. 
- Sucirce Mfi / No. of traverse points /t 

J6 3- I .$-io 2 Impinger No. 1 

Sample Train Leak Check: 

A 3  

Pretest: 0 . 0 2  cfm at 15 in. Hg. (vat) 
Fostest: - +@- cfm at 4 in. Hg. 

/3AR Desiccant 

Farticulate Catch Data: 

/3/n /8 

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

0 acetone 
2 other(5) ,D .l-. #- n 

a0 /b 

No. of probe wash bottles: J 
Sample recovered by: /M.,&&f- n. l/-M..-u e/ 

Condensate Data: 

11 Impinger NO. 2 I I H 
[I Impinger No. 3 )I 
I( Condenser II 

Integrated Gas Sampling Data: / v A ( A m b t d  
pag Fump No. Box No. Hag No. 

Bag Material: %layer Aluminized Tedlar jSi,n2: 4 3  

Pretest leak Check: cc/m/t in. Hg. 

Time start: (-VHFiS( Time End: ( HRS) 

Sampl i nq rate:., 

~94 Analyzer used t G  monitor train outlet: - 

/--..-' 

cc/min Operator: /' 
/' 

.. .. 1 
CF- 025 

c-11 S-0046RR 
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- INTERPOLL LABORf2TORIES EPA METHOD 5fi7 SAMPLE L O G  SHEET 

F i n a l  

Sample  T r a i n  Leak Check: 

! P r e t e s t :  < 0 .02  cfm a t  15 i n .  Hg. ( v a c )  
F a s t e s t :  - 0 cfm a t  /u i n .  Hg. ( v a c )  

Tare  D i f f e r e n c e  

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

N0.s of f i l t e r s  u s e d :  Recove ry  sol g e n t  (SJ 

0 a c e t o n e  
p o t h e r ( 5 )  - LA007 

No. of p r o b e  wash b o t t l e s :  1 
Sample r e c o v e r e d  by: ,+/,A a & I p -  0. #,3 e YC* 

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

Impinge r  No. 1 

I 
I ..I 

I 
Condense r  

D e s i c c a n t  / Y 9 4  / y 7 /  / B  ~ 

7t3 .. . - . . . . . .. .. .. . . .. . . ... ._ . . . . . ._ ... .. . .. .. . . ... .. ... . _ _  ._ . . . .. ._ ... . . . . . .. -....l.-.l-. -.~-.~~~--.---.--.~-. T o t a l  

11 Impinge r  NO. 2 I I H 
11 Impinge r  NO. 3 I I I1 

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

Bag Pump NO. BO>: No. Hag No. j 
.Bag Material: 5 - l a y e r  A lumin ized  T e d l a r  ...-- Size: 4 3  

P r e t e s t  l e a k  c h e c k :  / cc- tmin a t  i n .  H g .  

Time s t a r t :  ~ . .-- '7HRS) T i m e  end:  ( H K S )  

Sampl i n g p t e :  

S d ' . O ,  A n a l y z e r  u s e d  tc, m o n i t o r  t r a i n  o u t l e t :  - 

---- .. . d. 

.~ - 

-_ c c i m i n  O p e r a t o r :  /-.. 
, 

CF- 025 

C-13 S-0046RR 
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T e s t  R u n L  D i s h  No. 2 
F i e l d  B l a n k  D i s h  T a r e  W t .  Yb .  2 2 b l  9 
Log Number i 74.3 .o3  Dish+Sample Ut .  ' 4 ( 1 s  27-bs '  9 
C o m m e n t s  Sample W t .  0, ddd& 9 

Log Number -0 b D i s h  T a r e  W t . s 0 , 0 3 1 9  9 
Comments D ishcSample  Ut .  si,'0-3T7 9 1  

Sample W t .  u. w 3  r 9 

Log Number -04 D i s h  T a r e  kt. '/%753'4/ 9 
C o m m e n t s  Dish+Sample W t .  d7. 76 Lf 9 

Sample W t .  0 ,  u;s/-f 9 

Log Number - i t  D i s h  T a r e  dt. Yo. ' 7 3 v 1  9 
Cornmen t s Dish+Sample Ut .  44.73.79 9 

Sample U t .  0, u03 c 9 

Log Number D i s h  T a r e  W t .  9 
C o m m e n t s  Dish+Sample W t .  9 

Sample W t .  9 

Tes t -  Run __ D i s h  rb.  
Log Number D i s h  T a r e  W t .  9 
C o m m e n t  5 Dish+Sample U t .  9 

Sample W t .  9 

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

. .  
T e s t  R u n 2  D i s h  NO. I !  

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

Tes t -  Run- D i s h  No. 

B l a n k  S o l v e n t  W t .  a u W 6 g  

I 

I 
I 
I 
I 
I 

, I  
I 
I 
I 
I 
I 
I 

i 
1 

0 

1 

2 

3 

) 

4 

c J 

R e s u l t s :  
F i e l d  B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

LSC-03.GR 
s.0 O C L  

. -. _I 



I 

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 
I 4 

EPA Method 5 Data Repor t ing  Sheet 
Probo/Cyclone Wash 

Comments Sample W t .  L ’ ’ d 7 Q 9  Y 

Vol. of Solvent- m l  D i sh  T a r e  W t .  9 
Log Number Dish+Sample W t .  9 
Comments Sample W t .  9 

T e s t  - Run - Dish No. 

Job ,c,s./+?cc& source ~7kqc.n C,-/r i ,  

Date Submit ted : l - fF-?G Date of Test / ! - L V - %  
Test  No. f r h .  of Runs Completed 3 
Dats  of  Ana lys i s  1 I - i L  - %  T e c h n i c i a n 6  cy-- 
Transpor t  L e a k a g e  vane 0 m l  So lvent  + LIT t h h  

j T e a m  L!ader &e &’ Test  S i t e ” f l ’ a , . k  

I . 5 

T e s t - R u n L  D ish  No. 7 L 
F i e l d  Blank D ish  Tare W t .  b y  . /083 9 
Log Number i 7.1’ -6‘’ Dish+Sample W t .  c.q ID 35 9 
V o l .  o f  Solvent&ml Sample W t .  ,;’. U36L 9 

Tes t  Run- D i s h  No. 7G: 
vol. o f  S o l v e n t ~ d  D i s h  Tare W t .  70. 256/ 9 
Loq Number -0 y Dish+Sample Ut. 708 3 3 4 7  9 

V O ~ .  o f  S o l v e n t e m 1  D ish  Tare  W t .  g0.0541; 9 
Log Number -0 7 Dish+Sample W t .  80. 1 4 7 4  9 
C o m m e n t s  Sample W t  . 0,oq 77 9 

+So l  ven t  Hesidue&ug/ml 

9 Coinmen t P 

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

Sample W t .  (j : i’ f 3 6 

. .  

Tes t  Run- D i s h  No. 
‘Jol. of Solvent- m l  D i s h  Tare W t .  9 
Log Number Dish+Sample W t .  CJ 
Comments Sample W t .  9 

?7 I D ish  No. 
D i s h  Tare W t .  8s.?2?.5 9 



I n t e r p o l l  L a b o r a t o r i e s  
(612) 796-6020 

EPA Method S 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 s  

0 , 1 6 7 7  

1 

! 
! 

I 
I 
I 
I 
I 

. .  I 
I 
I 
I 
I 
I 
I 
I 
I 

(J.11Y15 0.044q 

0 

1 

2 

1 

3 

4 

= J 

Job A ' c / ~ O I ? P  h ear/ Source Xug4r coo/er 
Team Leader 49 /i Test  S i t e  ' S+ric/f  
Date  Submit ted 11- 15- 70 Date of Test  i l - lY- '? f l  
T e s t  No. 1 No. of R u n s  Comp p t e d  3 
Date  of f i na l ys i s  //-/&PO Techn ic ian  fl.c :- 

T e s t  R u n L  F i l t e r  No. 2811 
F i e l d  Blank F i l t e r  Type Y " G F  
Log Number i 7 Y 3  ~ d'- F i l t e r  Tare W t .  . 9L79 9 
Comments F i l t e r + S a m p l e  W t .  .Y300 9 

Sample W t .  u,oL?LI I 9 

Tes t  J R u n L  F i l t e r  No. zF/Y 
Log Number F i l t e r  Type y * * G f  
Comment 5 F i l t e r  Tare W t .  , 9 r 7 b  9 

F i l t e r+Samp le  Wt . .9509  9 
Sample W t .  0.0 ' 1 2  9 

F i  1 t e r  No. 2 S 3 L  
Log Number 4 ? F i l t e r  Type L / "  6 F  
Te6t  J R u n t  

Comments F i l t e r  Tare W t .  I y q q z  9 
F i l t e r+Samp le  W t .  . ? A 7 5  9 
Sample W t .  ~7.023'3 9 

~~~ ~~~ 

T e s t l R u n j  F i l t e r  No. u 3 3  
Log Number - / I  F i l t e r  Type GF 
Comments F i l t e r  Tare W t .  .9/47 4 

F i l t e r+Samp le  W t .  .?YO3 9 
Sample W t .  r), 0 2 56 9 

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

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

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

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

R e s u l t s :  
F i e l d  Elk .  Run 1 R u n  2 Run 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 l e s  
(6 13)  786-5'520 

EPCI Method 5 Data Repor t l ng  Sheet 
Impinger Catch/Minnerota P r o t o c o l  

0 
: 

2 

I 

I. 
1 

j 4  

Job A l J -  / t V ~ , v p / ,  &j I 4 Sourca G ,'Gab ( Gj,,,. 
'Team Lead& - f N <  Test S i t e  Sfuk 
Date Submitted I / - d 7 - ~ ? i 1  Cate of Test ;/-/<-W 
Test No. No. of Huns Completed3 
Date of Flnalysis / / - , ' Y - ~ c  Techn ic ian  \:.l;d c , . ~  

~~ ~ 

Test - R u n  D ish  NO. 
F i e l d  Blank D i s h  Tare W t .  9 
Log Number Dish+Sample W t .  9 
Comments Sample W t .  9 

Test L R u n l  D i s h  N o . - i  
Log Number /7413-/5 Dish  Tare U t .  5 2 #  . ? z / z  9 
Comment s Dish+Sample W t . 5 2 .  gL54 9 

Sample W t .  o<ou V - L  9 

Test  A R u n L  D i s h  NO. h/ 
Log Number .-/ s D i s h  Tare W t .  45'. 5-s?7.? 9 
Comments Dish+Sample W t .  *'y.sqqJ' - 9 

Sample Ut .  0. OlJ s 9 

Log Number - 2 j  D i s h  Tare W t .  4 ' 9 . 0 7 C L  9 
Comments Dish+Sample W t .  q'-f.O7Y4 9 

Sample W t .  d . U d Y 7  4 

Log Number D ish  Tare W t .  9 
Comments DishcSample W t .  9 

Sample W t .  9 

Test - Run- D ish  No. 
Log Number D ish  Tare W t .  9 
Comment 5 Dish+Sample W t .  9 

Sample W t .  9 

Test A R u n L  D ish  No. 

Test - Run- D ish  No. 

Blank So lvent  W t .  Qz.uJ06q 

Results: 
Run I 

I 
. F i e l d  B lk .  Run 2 R u n  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 i ~ s  
(612) 786-to20 

EPA Method 5 Data Repor t ing  Sheet 
Probe/Cyclone Wash 

Test __ R u n L  D ish  No. 
F i e l d  Blank D ish  Tare W t .  9 
Log Number Dish+Sample Ut. 9 
Val. of Solvent  m l  Sample W t .  9 
*Solvent  Residue- 2.;-7 ug/ml 

T e s t  L Run- D i s h  No. 3c3 
VOI. of S o l v e n t / 6 c m l  D i s h  Tare W t .  47 5732 5l 
Log Number 1743 - /3 D i  sh+Sampl e Ut. ' iq .  b 2 22 9 
Comments Sample W t .  L),L)'+96 9 

'dol. of Solvent&rnl D i s h  Tare W t .  Lo. 55 3 3 9 
Log Number --I L 
Comments Sample W t .  0.0236 9 

T e s t  2- R u n 3  D ish  110. 3 05 
VOI. of  Solvent&ml D ish  Tare W t .  5G,, 0 210 9 
Log Number --/? Dlsh+Sample U t .  5b,/%37 rJ 
Comments Sample W t .  0 , l O l Y  9 

L ' o l .  of Solvent- m l  Dish  Tare W t .  9 
Log Number Dish+Sample Ut. 9 
Comments Sample W t .  Y 

Test  A R u n z  D ish  No. 9 f l  

D i  sh+Sample W t  - bo. 5 7f.q 

Test  - Run- D ish  No. 

~ 

~ Jub A.C.J. / m c  :ca- ha,!.! Source 6mbq4iafcr 
Test S i t e  Sfrick Team Leader ' 

Date Submit ted / / - / r -yO Date of Test f / - /F -VG 
Test  No. 
Date of Ana lys i s  I / - / b - ? O  Technic ian fL- d 
Transpor t  Leakage v o n e  0 m l  Solvent  az H,.O 

2 No. of Huns Comp e ted  3 

9 .  

____~ -~ 
Test  Run- D i s h  No. 
Vol. of Solvent- m l  D i sh  Tare W t .  Y 
Log Number Dish+Sample Ut. g 

1 sc-01 YR 



I n t e r p o l 1  L a b o r a t o r i e s  
(512) 786-5020 

€PA Method 5 Data  R e p o r t i n g  Sheet 
F i  1 t e r  G r a v i  met r  i cs 

1 

J O ~  A C.7. //MOO,- Xu1 Source G;rawla+cr 
Team Leader MK Test  S i t e  Stack 
Date  Submit ted 11- /I- 90 Date of Test I l - l f -yC 

Date of A n a l y s i s  ll-IL-40 
I Tes t  No. No. of Runs  / 

Techn ic ian  fi. 

Results: 

I 
I o  
I 
l 1  
1 
I 
1 3  

I 
I 4  
I 
I "  

2 

6, u I O 0  

Test  R u n L  F i  1 t e r  No. 
F i e l d  Blank F i l t e r  Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i  1 ter+Sampl e W t  . 9 

Sample W t .  9 

F i l t e r  No. ?-Fifi 
L/,,GF 

Test  R u n A  
Log Number / 763 - 1 ' 1  F i l t e r  Type 
Comments F i l t e r  Tare W t .  '933J 9 

F i l t e r+Samp le  W t .  .?f35 9 
Sample W t .  (7. o i i) L' 9 

Test  R u n L  F i l t e r  No. z f / b  
F i l t e r  Type Y'*&F 

F i l t e r+Samp le  Wt.,s:?, 
Log Number ,-I7 
Comments F i l t e r  Tare W t .  , 91 C 

Sample W t .  .dol. uzo2 c 

Test  2 R u n 2  F i l t e r  No. 2v07 
Log Number -Id F i l t e r  Type Y'GF 
Comments F i l t e r  Tare W t .  ,? ' fay < 

F i l t e r t S a m p l e  W t .  .'?b37 c 
Sample W t .  U J O z 3 $  e 

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

F i  1 ter+Sampl e W t  . 6 
Sample W t .  6 

Test  Run- F i  1 t e r  No. 
Log Number F i  1 t e r  Type 

0 0203 0,0233 

~ ~ 

Comments F i l t e r  Tare W t .  9 
F i  1 ter+Sampl e W t  - 9 
Sample W t .  9 

LI d 6 2 9  0,u L/F5 0. /jOG 



I n t e r p o l 1  Labora to r ies  
(5 12) 796-oQ20 

Chain of Custody 
Sample Depos i t ion  Sheet 

Job &-,L 5. / & e r - h e d .  && Source 50s- /-I/- 

Team Leader ‘A, r&ek/ Test S i t e ’  -Jr 
Date Submitted Jl-/<+O Date o f  Test / / - /~ / -9o  
I r = L  I.Y. I 

A I -  -L - .  P..-= r - - m i e t , m +  . - 2 - . .. 

iampl es 

Probe Wash: 

@.I. Water 

F i  I t e r :  I P’’ G.F. 
0S.S. Thimble 
02.5’’ G . F . 
047 mm GiF. 

34-f 

Imp i nger Catch : 
@.I. Water 
05” HZOz 

04M5 Meta ls  
01-0 N NaOH 
OOther 

3+/ 0 4 M 5  Hg Only 

In teg ra ted  - Gas sample 

~ l o i d e s  of 
N i t rogen (NO, ) 

Fuel  Sample 
Aggregate 

I P a r t i c l e  S i ze  

- I  
Audi t  Samp 1 es  
gSu1 fur D i  ox ide  
OOxides of N i t .  

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

anal y s i  s Required 

SEfRs per EPA 11-5 
OOther 

i p s  per € P A  M-5 
p s  per EPA 11-17 
OOther 

,gYlN P ro toco l  
IjwI P ro toco l  
OEPA M-6 o r  8 
p c i d  Gases 
Formaldehyde 

nother 

OAs per €PA M-Z 
CAS per EPA M-10 
p t h e r  

p e t a l s  1 

i 

I I OAttached f u e l  Form 
#S-Q153HHH 

I OX-Hay Sedigraph 
OBahco Method 
(Pther 

04s per EPA 11-5 
 AS per EPA M-?A 
nother  

1) Type of Source: 0 B o i l e r  0 Asphalt  P l a n t  0 I n c i n e r a t o r  0 Dryer 
Other L o  

I s  sample combust ib le? 0 No 0 Y e s  
D o e s  sample need spec ia l  handl ing? 0 No 0 Ye5 

d/lE 2 )  E e l :  0 Coal :’cod 0 Gas 0 Oil 0 HDF 0 Other ) :  
i N.43)  

/rr&4) I f  yes, e x p l a i n  

S-270FiFiRFi 
D- 7 



Interpoll Laboratories 
(612) 796-6020 

Chain of Custody 
Sample Deposi ti on Sheet 

Job 4 - L  . .  5 Source Glair t ,&p 

Test NO. 2 No. of R u n s  Completed ,? 

Team Leader &?# ka.d (w Test Site.- 
Date Submitted / I  -/5 - f0 Date of Test //-/&--9fi 

Aud i t Samp 1 es 
OSulfur Dioxide 
OOxides of Nit. 
OOther 

I 

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

OOther 

 AS per E P A  M-6 
 AS per E P A  M-7A 
nother 

No. of 
iamp 1 e5 

3 

3 

c 

u 

Analysi 5 Required i Type of  Sample 

'robe Wash: 
OAcetone 
@ - I -  Water 

_ .  -1lter: 
p" G.F.  
0 S . S .  Thimble 
02.5'' G. F. 
047 m m  G.F .  

@is per € P A  M - 5  
OCther 

p5 per E P A  M - 5  
 AS per E P A  M - 1 7  
OOther 

Impinger Catch: @lN Protocol 
p . 1 .  Water ow1 Protocol 
0s;~. nzoz OEPA M-6 or B 
0 4 M 5  Hg Only  acid Gases 
04M' J Metals OFormal dehyde 
01.0 N NaOH OMetal5 
OOther OOther 

Integrated O A s  per E P A  M-Z 
Gas sample GAS per E P A  M - 1 0  

OOther 

Oxides of  0 A s  per E P A  M-7A 
Nitrogen (NO, 1 OOther 

OAttached fuel Form 
Aggregate #S-0163RRK 

I 

II 

I I 
Time(HRS1 I 

II 
Sour c e I TI f or  ma t I on 

0 Asphalt Plant 0 Incinerator 0 Dryer 
c 

0 Gas 0 Oil 0 RDF 0 Other 
,&Z) 
,&4) Does sample need special handling- 0 No 0 Y e s  I f  yes, e;:plain 

Is sample combustible3 0 No 0 Y e s  

S - 2 7 9 R R R H  
0- 8 



'. ' I  . ,  
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I 
I 

I I 

I 
I 
I 
I 
I 
I 
1 
I 

i 
i 

I 
. . I  

I 

I 
j 

Interpol1 Laborr tor l rs 
(612)786-6020 

JOBAER I c A N  CRYSTAL SUGAR CO., MOORHEAD, MN 
SOURCE SUGAR DRYER 
DATE 12/3/90 

E. 

D. 

E. 

F. 

Equlment L Operating Data 
1. Process Equip. No./ldent. STEARNS ROGERS NO. C - 2 7 1 1 2  

2. Process Equip. Dcscrlptton GRANULATOR (SUGAR DRYER) STEARNS --_ 
CRYSTAL NO. 013220001 

--- 
3. Process equipaent operrt lng under n o m 1  opcrr t lng condlt lonr : 

no - * V 8 B X .  

Instrument Data on Process fquiprnnt 
1. Include copy o f  pmductlon nco rd r  or l n s t r v t n t r t i o n  Uhlch 

Indicates r a t e  o f  productton or oprrat lon of the rqu lp lcnt ,  
1.c. un i t r  p r  bur, lbs. per hour. PISSUN, rlr (law. r t c .  

- 

Air ?ol lu t ion Control tclufmcnt AMERICAN A I R  FILTER 
1. Type/md.l control  aqulpleat- TYPE W ROTOCLONE . 
2. A i r  pressure drop wrorr tho control o p u l p m t  6.5"-7" W A T E 4  
3. A i r  flw through thr control rqu1-t N / A  
4. Uas the control aqulpent  o p r r t t n g  wrully? YES . 
5. 

- 
Oltr o f  l a s t  m r j o r  u l n t r n r n c t / c l r r n l s #  af  control ~ q u f p e n t  
S P R A Y S  WERE CHECKED P R I O R  TO TEST. FOUND TO BE CLEAN A N 0  

FUNCTIONING.  RUNNING A T  900 RPM. 

? l r n t  MdnrpW'S C c r t i f l c r t i o n  
1 c e r t i f y  that the i n f o r u t f o n  rubmitt td k m l n  1s atcurate and 
correct end thct no I n f o t w t l o n  n q u l s t r d  marl withheld frm MPCA. 
Dfr l r ion  o f  Atr Qurllty. 

E- 1 S-349R 



. 
. 

Interpol 1 Laboratorios 
(612)706=6020 

p C A  Exhibit C fo r  Process Emlrrlm 

JOB- N C R Y S I A L  SUGAR CO.. MOORHEAD. MN 
JWRCE SUGAR COOLER 

DATE 1 2 / 3 / 9 0  

C. 

D, 

E. 

f. 

Equ tp rn t  1 Operating Data CRYSTAL NO. 013240001 
1. ProceSS EQUIP. No./ldent. STEARNS ROGERS NO. C - 2 7 1 1 2  
2. Process Equip. Descrlption SUGAR COOLER (STEARNS ROGERS) __ 
3. Process equippint operating under nom1 operatfag condltfonr: 

n o .  - Yes&. 

- Instrument Data on Process Equ4pcnt  
1. Include copy o f  productlon records or l a r t r u m t a t f o n  which 

Indicrtrs rrtr o f  gmduct lm or opr ra thn  4) tk rgcr ipent.  
i.*. unftr per bur. lbs. p r  hour. C~~SBUN. rlr (lor. otc. 

A i r  ?o l lu t lon  Control t q u t p t n t  
1. T r n l m d r l  control  mqufpent TYPE W ROTOCLONE . 
t .  
3. Air flw through thr control mqu lpmt  N / A  . 
4. Y I s  the control aqulplcnt oprrrttng mmllyt YES . 
5- 

AMERICAN AIR FILTER 

Atr pnssurc drop ecross tltr mntd rqulpmnt 1.6'' + 2.6" H A T E R  

b t a  of lrrt u j o r  u l n t m n ~ n c e / t l e a n i o ~  o f  control r q u f p e n t  
SPRAY NOZZLES WERE CHECKED PRIOR TO TEST.  FOUND TO BE CLEAN 
A N 0  OPERATIONAL.  OPERATING A T  1080 RPM. 

Plont Mmaprr'c C e r t t f l c i t i o n  
I c e r t l f y  that the Inforact ion subafttod k r o i n  1s accurate rnd 
corroct and thct no in fomat ton  n q u r s t d  @as withheld frm WCA. 
Dfrirlon o f  A i r  Quality. 

E-2 5-349R 
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I 

I 
I 
I 
I 
L -  

Data P t s  >240 Tirue Scale  >B >Hours > S t a r t  T i n e  >15: 40:03 >14-Nou-90 

Tag D s s c r - i  pr,or. 
Ualu.3 .3t, 

14-1:ov-90 15: 413: C3 i l r - i  t,5 Ens. Mi,, Epq. ~ 1 3 . i  
3FF le14 5EiJCk LK 21.5 :: p 1.1 .cJ 7 i i . c  
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. -1: 1 3  : 5 2 . 3 2 0  

b d e :  4 

$1 c c 11 r 

. 0 : 3 2 : 2 7 . 3 2 0  
3 2 . 3 2 0  

. O :  3 2 :  4 2 . 3 2 0  
'-: 3 2 :  4 7 . 3 2 0  

: 3 2 : 5 2 . ? 2 0  
U : 3 2 : 5 7 . 3 2 0  

. n :  3 3 :  0 2 . 3 2 5  
I: 3 3 : 0 7 . 3 2 0  
1: 3 3 : i 2 . 3  2 5 

0 : 3 3 : 1 7 . 3 2 5  
I: 3 3 : 2 2 . 3 2 5  
1:33: 2 7 . 3 2 5  

0 : 3 3 : 3 2 . 3 2 5  
" : 3 3 : 3 7 . 3 2 5  1: 3 3 : 4 2 . 3 2 0  
U ' : 3 3 : 4 7 . 3 2 5  
0 : 3 3 : 5 2 . 3 1 5  I: 3 3 :  5 7 . 3 2 5  

S o u r c e  

P A R S O N / i  
PA!?SON/ i  
PA FI S 0 N / i 
PAIISO!i / i  
P hP S 0 N / i 
F A ' I S @ N / i  
FA?S@::/i 
P A O S D ! i /  i 
PAR SO t i /  i 
PA!?SON/ i  
P A R S O N / i  
PA!?SON/ i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
PA!?SON/ i  
PA F! S 0 El/ i 
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  

~. 

SUGAR WEIGHT O N  

E V E N T  L I S T  140. 1 9  

D e s c r i p t i o n  

SUGAR 
SUGA? 
SUGAR 
SUGA? 
SUGA? 
SUGAII  
S U G A D  
S I J G A a  
SUGAR 
S U G A R  
SUGAR 
SUGAR 
SUGAR 
SUGAR 
SUGAR 
SUGAR 
SUGAR 
SUGA!? 
SUGAR 
SUGAR 

WEIGHT 
WEIGHT 
WEIGHT 
B E I G H T  
UE I CPT 
S E I G E T  
U E I L U T  
K E I S H T  
WEIGHT 
WEIGHT 
WEIGHT 
WEIGHT 
WEIGHT 
WEIGHT 
WEIGHT 
H E I G H T  
WEIGHT 
WEIGHT 
WEIGHT 
WEIGHT 

CI t4 
0 N 
O N 
O N  
Cl :i 
c !i 
r; :; 
O N  
ON 
O N  
ON 
O N  
ON 
ON 
ON 
ON 
ON 
0 !i 
0 tI 
ON 

2 6 1 5 . 3 1  CWT 

1 2 7 4 . 0 9  CWT 
1 2 7 9 . 2 8  C U T  
1 2 7 9 . 2 8  C % T  
1 2 7 3 . 2 9  C U T  
1 2 7 9 . 3 8  C U T  
1 2 7 3 . 2 8  C Y T  
I?E:.ScJ C i l T  
128 .1 .40  C U T  
1 2 8 4 . 4 0  C W T  
1 2 8 4 . 4 0  CUT 
1 2 8 9 . 5 8  CUT 
1 2 8 9 . 5 8  CUT 
1 2 8 9 . 5 8  CWT 
1 2 8 9 . 5 8  CWT 
1 2 8 9 . 5 8  CUT 
1 2 9 4 . 7 2  C W T  
1 2 9 4 . 7 2  CUT 
1 2 9 4 . 7 2  CUT 
1 2 9 4 . 7 2  C W T  
1 2 9 9 . 9 1  CUT 
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13 : 

,13: 
13 : 

43:52.325 PARSON/? SUGAR WEIGHT O N  3753.79 CUT 
48:52.325 P A t ? S O N / i  SUGAR WEIGHT O N  3815.50 C W T  
53:52.325 P A ? S O N / i  SUGA4 H E I G H T  O N  3877.28 C l J T  

...... - .................... -, ... - -. _ _ _ .  - .. 

I 
. .- . 

I 
I 

N o d e :  4 

Occur  

13:58:52.325 
14:03:52.320 
14:08:52.315 
14:13:52.325 
14:18:52.320 
14:23:52.320 
14:28:52.315 
14 :33:52.320 
14: 38:52.325 
15:43:52.325 
14:48:52.315 
14:53:52.320 
14: 58: 52.325 

~ 

15:03:52.325 
15:08:52.325 
15:13:52.325 
15:18:52.320 
15:23:52.325 
15:28:52.325 
15:33:52.325 . -  . .  

S o u r c e  

PA t? S 0 N/  i 
PA!?SON/ i  
PARSON/! 
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  
P A R S O N / i  - _. . - _- 

..;... . ..-..* ..:: :. . . . . . . . . . . . . .  

EVENT L I S T  N O .  I @  

D e s  c r i p t i 0 1 1  

SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
S U C A 4  WEIGHT 
SUGAF: WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR WEIGHT 
S U 6 A R  WEIGHT 
S U 6 A R  WEIGHT 

. S U 6 A R .  .- ..:: _-_.. WEIGHT . . . .  - . 
. .  . -  
. .ma-- :,.. . . . . .  

ON 
ON 
0 H 
ON 
ON 
0 f4 
ON 
@ N 
0 N 
0 N 
ON 
ON 
ON 
ON 
0 N 
ON 
ON 
ON 
O N  
O N  _..- 

. .  
. .  

F-6 
. .  

. ,  

1 4 - t4 o v - 9 0 1 5 : 3 3 : <5 

3938.92 C W T  
3995.46 C W T  
4052.02 CUT 
4087.73 CWT 
4097.80 CUT 
4107.85 CWT 
4112.87 CWT 
4117.88 CUT 
4122.88 CMT 
4122.88 CUT 
4122.88 CUT 
4127.88 CWT 
4127.88 CWT 
4127.88 CUT 
4148.03 CWT 
4168.21 CUT 
4193.54 CWT 
4208.63 CWT 
4264.99 C W T  
4326.92 CUT 
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:4ode: 4 '  

r c i: I' 

I* :  la:::. 3 2 5  
1 j . > > . C . .  - .  

I. ..,. .. . : - ' 5  
>.-, I. . .- .- . ; ? 5  
< - . -  : i . 2 1 5  

) :  ! 3 8 : 5 2 . 3 2 0  
1:. : 4 3 : 5 2 . 3 2 5  
18: J S : 5 2 . 3 2 5  
17 : 5 3 : 5 2 . 3 2 5  
II / 5 8 : 5 2 . 3 2 0  
19 :03:52 .325  
I!, -08 : 5 2 . 3 2 0  
I! [ 1 3 : 5 2 . 3 2 5  
i ' ~ . i 8 : 5 2 , u n  

:! i 2 8 :  52'1'320 
.! 133:52 . .325  
9 : 3(! : 5 2'.'325 

- - -  . .  . ,.. . 1 

19 : ,23  : 52 .3 .25  

.. . -t 
~~ 

3 k, j 2 . 3 2 5  
I .  j i 5 2 . 3 2 5  
I :,08 : 5 2 . 3 2 5  
1 1 1 3 : 5 2 . 3 2 0  
j 118:52 .325  
l : 2 3 : 5 2 . 3 2 0  
1 . 1 2 8 : 5 2 . 3 2 5  
3 1 3 3 : 5 2 . 3 2 0  

PAP'3Op; .  ; 
:- L :. : :. , 

CI ; r, .- .,It 

P A z z c ~ p J i  i 
PARSON/ i 
P A R S O l t / i  
PARSON/ i 
PARS O N  / i' 
PARS!Gtl/ i 
P A  2 S 0 t4 / i 
PA ? S Q N ! 4 

PARSON/', 
P A R S O N / i .  
PARSOFi / i  
P A R S O N / i  
,PP.RS.ON/ i 
. P ~ R S ~  ti/ i 
PA RSOI! /'i 
P A ?  S IP!~; i 
PARSOK;'i  

S ;I G A R 
: I .  i ; r 
5 ; : ;  \ c  
j L: r; .= 
SUGAR 
SUGAP 
SUGA?. 
SUGAR 
SUGAR 
SlJGAR 
SUGAR 
SUGAR 
SUG.AR 
SUG,AR 
SUGAR 
SUGAR 
SUGAR 
SUGAR 
5lJSAO 
. .  . ? . $ A ?  

.I ~ 

I 

.- . . -  

W E  I Gk7 
: 

4: 
i d €  
WE 
WE 
WE 
WE 
U E  
WE 
U E  
WE 

,. :.. . .. . . 
i .> I . !  

GH7 
G H T  
GHT 
GHT 
G H T  
GHT 
G d ?  
G L ( i  

c. 3 1 
WE 1 S H T  
WE I GHT 
WEIGHT 
WEIGHT 
W E I G H T  
W E I G H T  
W E I G t ! T  
WE!C.HT 

! I ? :  . .. 

O N  
'I I. 
3 t! 
G N 
O N  
ON 
O N  
0 t4 
0 tI 
0 FI 
0 14 
G t! 
0 H 
O N  
ON 
O N  

'ON 
0 N 
ON 
ON 
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. -  
i C' 

. ... . .. - - 
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. .. .'is U.GAR 
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SUGAR 
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S U G A F! 
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SUGA.d 
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. . .  3 : 1 , : :  : 
; 9c:ur S o u r c e  
I ! 
;12:33:52.325 :PARSON/ i ,  
! 1 7 : 7 A : 5 7 . 3 2 5  :.PAR.SON/i 
;12:23:52.320 : P A R S O N / i  
;1::!3:52.315 : P A R S @ N / i  
;12:i3:52.325 : P A R S O N / i  

:PA !?SU? j / i  
, __ .  C 3 :  5'. 3 2 0  :PARSON/<  
: l l ,  :58:'.2.?211 :PA!?SON/ i  
I:: : 5 3 : 5 2 .  320 : P A R S O N / i  
; 1 i : 812 : 5 2 . 3 2 1 )  : PA!?SON/ i  
!1!:43:52.325 : P A R S O N / i  

. . . . .  . - - - - - - - - - - - 

; 1 2  : ;1.< ~ C ' ,  J L .  315 
I , .... 

1 1  :3:2:52.320 :PARS<N/ i  
:1:33:52.225 : P A R S O N / i  
11:?8:52.32@ : P A g S O N / i  

-11: 23: 5 2 . 3 2 5  : F A R S O N / i  
:11:13:52.325 :PARSON/ i .  
:11:13:52.325 :PP.RSOt I / i  
; 1 1 : 0 3 : 5 2 .'3 2 0 : P A R S 0 / i 

. . .  ;: .. 1 7 ... I :  
O e s c r  i p t  icri 
- . . . . . .  

5 - !i 0 ' :  - 9 0 
SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR k:ICYT 
S U G A R  YFISHl 
SUGAI? U E I G H I  
SUGAR U E I t . n i  

SUGAR WEIGHT 
SUGAR WEIGHT 
SUGAR N E I G H 1  
SUGAI? WEIGHT 

SUGAR W E l C . ? : T  

. .  . .  

. .  

- .  ... . .  - . . .  
. . .  

. . . .  3238.. 13 cw ., :  . . . .  '.:, . . .  ON 
ON 
'7 f l  
::. '1 2Q47.79 CW 

r; ? ? e ? ,  e 6  'CW 
O 3 '? i' !; q . ;) 1 w 
0 'J 22S2.16 CU 
0 :1 2790..45 CW 
0 r j  2723.58 CW 
ON 2651.70 CW 
0 N 2594.79 CW 

3176.49 CW .-i.:; -,-- ;- .. 
3!r)P.54 cw . .  

. . . . .  . . . .  ..... . . . . . .  . . . .  - . - - - -  - -_--  -- 
. . . .  . . . .  

. .  

.. 

. .  . . .  
. ., .. . .  . .  .:i -5:;. ... ,:: .. _:. -. . . I  

. .  . .  . .  ..... ,._',.. 
. . r . . .  . .  

. . . .  . _ .  
... . . .  

. . , i . :  

.... . .  

. . . . .  . . . . . . . . . . . . .  . . . . .  

. .  
.. . . .  . . . . . .  

.... . .  . .  . . .  . .  

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

F-12 

. .  ~. 
. .  . . . . . . .  ~ . . . . . . . . . .  .7 . . _  .- . .: .. 

. . . .  

.. . .  
. . . .  :,.A ..... 

. . .  ..;..:-. 
.>,. ~?<;%.- ,.., ", ,._. ..... 
..I .7._ ... 

.. . . -  

I 





Part iculate Loadinq and Emission Rates 

The pa r t i cu la te  emission rates were determined per EPA Methods 1 - 
5. CFFI T i t l e  40. Part  60. Appendlx A (revised Ju ly  1. 1988). I n  t h i s  

procedure a prel iminary v e l o c i t y  p r o f i l e  of the gases In t h e  f l u e  I s  
obtained by means o f  a temperature and ve loc i ty  traverse. On the  bas is  o f  

these values, sampling nozzles o f  appropriate diameter are selected t o  

allow isok ine t ic  sampling. a necessary prerequis i te  f o r  ob ta in ing  a 

representative sample. 

The sampling t r a i n  consis ts  o f  a heated glass-lined sampling probe 

equipped with a Type S p i t o t  and a thennocouple. The probe i s  attached t o  

a sampling module whlch houses the al l -g lass I n  l i n e  f i l t e r  ho lder  I n  a 

temperature cont ro l led  oven. The sampling module a lso houses the  impinger 

case and a D r i e r i t e  f i l l e d  column. The sampling module i s  connected by 

means o f  an umbi l ical  cord t o  the control module. The c o n t r o l  module 

houses the dry t e s t  gas meter, the cal ibrated o r i f i c e ,  a leak less pump, 

two incl ined manometers, and a l l  cont ro ls  required f o r  operat ing the 
sampling t ra in .  

Par t icu la te samples are co l lected as follows: The sample gas i s  

drawn through the sampling probe i sok ine t i ca l l y  and passed through a 4- 

inch diameter Gelman Type A/€ glass f i b e r  f i l t e r  where p a r t i c u l a t e s  are 

removed. The sample gas i s  then passed through an ice-cooled implnger 

t r a i n  and a desiccant-packed column which absorbs remaining moisture. The  

sample gas then passes through a vacuum pump followed by a d r y  t e s t  gas 

meter. The gas meter in tegrates the sample gas f low throughout t h e  course 

o f t h e  test. A ca l ib ra ted  o r i f i c e  attached t o  the o u t l e t  o f  the  gasmeter 

provides rea l  t i m e  f low rate data. 

A representative pa r t i cu la te  sample was acquired by sampling f o r  

equal periods o f  t i m e  a t  the cent ro id  o f  a number o f  equal area regions i n  

the duct. The sampling ra te  i s  adjusted a t  each t e s t  p o i n t  malntalnlng 

isok inet ic  sampling conditions. Nanographs are used f o r  r a p i d  detennina- 

t i o n  o f  the sampllng rate. 

1 
3a Pl(1-5) 
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When sampling I s  complete the  f i l t e r  i s  removed w i t h  tweezers and 

placed i n  a clean contalner. The nozzle, p i t o t  tube and i n l e t  s lde o f  the  

f i l t e r  holder are quan t i t a t i ve l y  washed with acetone and the  washings are 

t o  help dislodge deposits. The samples are returned t o  t h e  laboratory 

where they are logged I n  and analyzed. The volume o f  the acetone r l n s e  

("probe wash') i s  noted and t h e  r i nse  i s  transferred t o  a ta red  120 cc 

porcelain evaporating dish. The acetone i s  then evaporated o f f  a t  97 - 
105 OF. A t  t h i s  elevated temperature condensation o f  atmospheric moisture 

i s  prevented. The acetone-free sample i s  then dr ied  a t  105 'C f o r  30 
mlnutes, cooled i n  a deslccator over Dr ie r l te .  and weighed t o ' t h e  nearest 

0.01 mg. The f l l t e r  sample i s  transferred t o  a 6 Inch watch glass and 

dr ied  a t  105 'C f o r  two hours. The f i l t e r  and watch glass are then cooled 

i n  a deslccator and the f i l t e r  weighed t o  the nearest 0.01 mg. A l l  

weighlngs are performed i n  a balance room where the r e l a t i v e  humidity i s  

maintained a t  less than 50%. Microscopic examination of  the  samples i s  

performed i f  any unusual charac ter is t i cs  are observed. The weight o f  t h e  

acetone r i nse  b lank . l s  s u b t c a c t e d f r m  the samples .... The D r i e r i t e  .column .~ 

i s  weighed on-site and the water absorbed by the D r l e r l t e  Is added t o  t h e  

condensate t o  give the  t o t a l  amount o f  absorbed water. 

., 
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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  
( 6 1 2 )  786-6020 

€ q u i  pment  : 

R e a g e n t s :  

C o n d e n r i b l e  O r a a n i c  C o m o u n d r  A n a l v r i r  

( S t a t e  o f  Minnesota - MPCA E x h i b i t  C )  

Method 11-8672-MN 

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

P a n d e r  f u n n e l  - 75 mm 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 )  - 200 c c  o r  250 cc b e a k e r  

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

C h l o r o f o r m  - r e a g e n t  g 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  3% h y d r o g e n  p e r o x i d e  i s  u s e d  t o  c o l l e c t  t h e  
sampl  es l  

6 1 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 g  of  g r a n u l a r  a n h y d r o u s  s o d i u m  s u l f a t e  i n  a s h a l l o w  t r a y  

a n d  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  i n  a t i g h t l y  

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

2.  P l a c e  a p l u g  of  c l e a n  g l a s s  wool i n  t h e  stem 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 ize  so t h a t  i t  i s  h e l d  s n u g g l y  i n  

p l a c e  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 .  

G-3 



SARPLING 

An a l l - g l a s s  impinger assembly is used i n  t h e  back half of t h e  EPA Rethod 

5 sampling t r a i n  when an organic  wet ca tch  i s  t o  be co l l ec t ed .  The 

impinger assembly c o n s i s t s  of a modified impinger, a Greenburg S m i t h  

i ep inge r  followed b y  another modified impinger. The t h i r d  impinger should 

have a temperature measuring device a t  t h e  o u t l e t  upstream of a f i n a l  

impinger o r  des iccant  column t o  monitor t h e  temperature o f  t h e  o u t l e t  g a s  

stream. P r io r  t o  the s t a r t  of  t h e  t e s t ,  each of t he  f i r s t  two impingers 

should be charged w i t h  100 g of Class  I water. The N a t h o d  5 t r a i n  s h o u l d  

be operated as provided f o r  i n  EPA Hethod 5.  Ice  s h o u l d  be added t o  t h e  

impinger bath t o  keep t h e  temperature of t h e  gas a t  t he  o u t l e t  a t  o r  l e s s  

than 6 8  O F .  After t he  post t e s t  l eak  check, t h e  impinger t r a i n  i s  removed 

and iap inger  contents  poured i n t o  a t a r e d  a l l - g l a s s  sample b o t t l e  and ! 
' closed w i t h  a Teflon-lined cap .  T h e  sample b o t t l e  is then weighed and t h e  

t o t a l  condensate ca lcu la ted  b y  s u b t r a c t i o n  of t h e  b o t t l e  t a r e  w e i g h t  a n d  

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

a f f i x e d  and the  sample i s  returned t o  t h e  labora tory  f o r  ana lys i s .  The 

sample should be s to red  a t  4 O C  i f  t h e  a n a l y s i s  i s  n o t  conducted w i t h i n  48 

h o u r s .  

i 
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ANALYSIS 

I .  Organics 

Caution! Work i n  vented hood!!! 

A .  Organic Blank Determination 

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

t a red  beaker. 

Evaporate so lven t  i n  hood a t  70 O F  or less u n t i l  no 

remains. 

2. so lven t  

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

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

' Form LSC-036. 

I 
..: ; E .  Organic Sample Determination 

1. Test f o r  peroxide i n  sample e t h e r  u s i n g  K I  s t r ip s .  ( I f  K I  

s t r i p  shons p o s i t i v e ,  c o n t a c t  y o u r  superv isor  be fo re  

proceeding.) 

2.  Transfer  the  sample s o l u t i o n  q u a n t i t a t i v e l y  t o  a 500 mL 

separa tory  funnel .  Use t h e  f i r s t  of t h r e e  25 mL chloroform 

a l i q u o t s  t o  rinse t h e  s aop le  container .  

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

vent t o  r e l e a s e  p re s su re  about 4 t o  5 t i r e s  each.)  Allow 

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

off t he  bot toa  l a y e r ,  t r a n s f e r r i n g  the so lvent  w i t h  a funnel  

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

(Do n o t  draw o f f  a n y  of t h e  aqueous layer . )  
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4 .  After  t he  t h r e e  chloroform ex t r ac t ions ,  use two 25 mL 

por t ions  of chloroform t o  r i n s e  the  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 ta red  beaker a s  t he  

ex t r a c t s .  

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

e thyl  e ther .  (Shake and vent  t o  r e l e a s e  p re s su re  about 4 t o  

5 t imes  each.)  Allow the  phases t o  separate .  (Top layer  

is e thyl  e t h e r . )  Draw off t h e  bottom layer  (aqueous) i n t o  

another s epa ra to ry  funnel taking le55 than 1 nL of t h e  e thyl  

e t h e r  layer  w i t h .  Decant t h e  e thyl  e t h e r ,  passing i t  

through sodium s u l f a t e  and c o l l e c t i n g  the  e thy l  e t h e r  i n  t he  

same t a red  d i s h  as  t h e  chloroform. 

6 .  After t h e  t h r e e  e t h y l  e the r  ex t r ac t ions ,  t a k e  two 25 mL 

por t ions  of e thyl  e the 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 red  beaker a s  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 thyl  e t h e r )  i n  t h e  

t a r ed  beaker i n  t h e  hood a t  70 OF or l e s s  u n t i l  no so lvent  

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

t h e  hood when d o i n g  t h i s  procedure.) Do not evaporate  so 

quickly a s  t o  allow evaporat ive cooling t o  lower the  

temperature of t he  conta iner  below the  dew po in t  of water,  

otherwise,  water will be condensed out i n  the con ta ine r .  

8. Desiccate  t o  cons tan t  weight (two hours) .  Record  and 

r epor t  t h e  f i n a l  weight t o  t h e  neares t  0.1 r g  on Form 

LSC-036. 



11. Inorganics  

I f  inorganic  r e s idue  i n f o r i a t i o n  is required,  the  fo l lowing  

procedure should be conducted: 

A.  Inorganic Blank Determination 

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

i n  t he  hood t o  remove r e s idua l  organic s o l v e n t s  ( u s u a l l y  

overn ight ) .  

2. Decant t h e  i i p i n g e r  ca tch  i n t o  a ta red  evaporat ing d i s h .  

3. Evaporate a l l  of t h e  water i n  t h e  s a i p l e  i n  an oven a t  100 

C.  Take care  not t o  b o i l  t o  prevent b u r p i n g  and l o s s  of 0 

sample. 

4 .  Cool the  d r i ed  sample i n  t h e  des icca tor  and d e s i c c a t e  u n t i l  

a c o n s t a n t  weight i s  obtained.  

5. Report t h e  r e su l t s  t o  the  nea res t  0.1 ag on Fore LSC-036. 

E. Inorganic Sample Determination 

F o l l o w  steps 1-5 i n  Sec t ion  R above. 

G- 7 



1. 

2. 

3 .  

NOTES 

F o r  t h e  o r g a n i c s  d e t e r m i n a t i o n ,  i n  t h e  r a r e  e 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 e d  f r o m  a H o d i f i e d  H e t h o d  6 d e t e r m i n a t i o n  ( S O z ) ,  whereby 

. . . - -  ---..:-- >:.__._._.A ___- -  -"--";,I- !> T?!. f c  nnt , * e m  . .  
,,,e >U.Y..U,, .",,.I. I,= I ..-.- ..,-.-> -.. &. - - 
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 e  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  I .  ( E t h e r  i n  t h e  p r e s e n c e  o f  p e r o x i d e  f o r r s  e x p l o s i v e  

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

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

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

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

S p e c i a l  s t a t e  r e q u i r e m e n t s :  

N i c h i o a n  - T o t a l  s a a 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 team b a t h .  

- I o w a  - O r g 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 ,  as r e q u i r e d .  

W i s c o n s i n  - Use Hethod 11-8672-YI.  

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

REFERENCES 

Proposed  S t a n d a r d s  of '  Pe r fo rmance  f o r  New S t a t i o n a r y  Sources,  F e d e r a l  

R e g i s t e r  3 6 ( 1 5 9 1  P a r t  11, August  1, 1979. 

H i n n e s o t a  P o l l u t i o n  C o n t r o l  Agency, E x h i b i t  C. 
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CALCULATION EQUATIONS 

I '  
I 
I 
1 
I 
I 
I 

= 60 vs A Qa 

RH* = 100 (vPturb 0.0003641 Ps (Tdb  - Twb))/vPtdb 

B* = ws 

' 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  i n o i s t u r e  c o n t e n t  from wet b u l b  and  I d r y  S u l d  d a t a .  
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I 
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SYMBOLS 

= Cross sectional area of stack, SQ.'FT. A 

An 

Bws 

CP 

Ca 

= 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 

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

EA = Excess air, percent by volume .! 

i i  Y 

Gd 

I 

= Dry test meter correction.factor, dimensionless 

= .Specific gravity (relative to air), dimensionless 
t 

= Isokinetic variation, percent by volume 

Md = Molecular weight of stack gas, dry basis, g/g - mole. 
= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

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

MP = Total amount of particulate matter collected, g 

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

= Stack static gas pressure, IN. WC. 
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I 
I 
I 
i 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

I 
I 

PS 

Dstd 

psa 

qs ,d 

RH 

Td b 

T W  b 

vm 

Vm(std)  

Vw(std)  

= Absolute 2ressure  o f  s t ack  gas ,  Ii : .HG. 

= Standard a5so lu te  pressure ,  29.92 I X .  HG. 

= Actual volumetr ic  s t ack  gas flow r a t e ,  ACFFII 

Dry volumetric s t ack  Gas flow r a t e  cor rec ted  t o  s tandard 
condi t ions ,  9SCF1.I 

= Relat ive humidity,  % 

= Dry bulb temperature  of  s tack g a s ,  O F  

= Wet bulb temperature  of stack g a s ,  O F  

= Absolute average dry gas meter tem?erature,  O R  

= Absolute average s t ack  temperature,  O F  

Standard abso lu te  temperature ,  528 O F  (68 O F )  = 

= Total sampling time, min. 

= Total volume of l i q u i d  co l lec ted  in impingers and 
s i l i c a  ge l ,  m l  

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

= Volume of gas sample measured by the  dry gas meter 
corrected t o  s tandard condi t ions ,  DSCF 

= Volume o f  water vapor i n  the gas sample co r rec t ed  t o  
standard cond i t ions ,  SCF 

= Average ac tua l  s t ack  g a s  ve loc i ty ,  FT/SEC 

= Vapor pressure  a t  Tdb.  I N .  HG. 
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"PtWS = Vapor  p r e s s u r e  a t  T,&b. IN. K G  

E7 = Average pressure d i f f e r e n t i a l  a c r o s s  t h e  o r i f i c e  
m e t e r ,  I N .  '*IC. 

A? = V e l o c i t y  p r e s s u r e  o f  s t a c k  gas, IN. '*IC. 

Y = Dry t e s t  m e t e r  c o r r e c t i o n  c o e f f i c i e n t ,  d i m e n s i o n l e s s  

P = A c t u a l  gas d e n s i t y ,  LS/ACF 

H-4 



METHOD 3 

%EA = 

CALCULATION EQUATIONS 

10O(%O2 - ).5% CO) 
D.264% N2 - %02 + 0.5% CO 

O.44(%CO2) + 0.32 (%02) + 0.28 

+ 0.18 Bws 

I '  
I 
I 
I 
I 
I 
I 

"w(std) 
'w( std) + "m( std) 

(%N2 + %CO) 
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CALCULATION EQUATIONS 

METHOD 5 

P. + m/13.6  

"in ( s td ) = 17.65 V,Y ( Ya','m(avg) 1 

= 0.0472 VIS "w( std) 

I 
V 

) I  Ts(avg) m(std) 
= 0.0944 (p - 

s "s An ( I  Bws 

15.43 M - - 
cS 'm(std: 

272.3 M Ps - - 
'a Ts(avg) ('w(std) 'm(std)' 

= 8.5714 x C, Qs,d 

1.3228 x 10-1 Mp  A 

O An 
- (fip)2 - 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
1 

A 

An 

Bws 

CP 

Ca 

CS 

EA 

Y 

Gd 

I 

MS 

MP 

Pbar .I 

SYMBOLS 

Cross sectional area of stack, SO. 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 o f  stack gas, dry basis, g/g - mole. 

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LB/HR 

Molecular weight o f  stack gas, wet basis, g/g, mole. 

Total amount o f  particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 
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PS = Absolute pressure o f  s tack gas. III .HG. 

Pstd = Standard absolute pressure, 29.92 I N .  HG. 

Aa = Actual vo lumet r ic  s tack gas f low ra te ,  ACFM 

Qs .d = Dry vo lumet r ic  s tack gas f low r a t e  corrected t o  standard 
condi t ions,  OSCFY 

RH = Re la t i ve  humidi ty.  5. 

Td b = Dry bu lb  temperature o f  stack gas, O F  

TW 5 = Wet bu lb temperature o f  stack gas ,  OF 

Tm(avg) = Absolute average d r y  gas meter temperature, O? 

T,(avg) = Absolute average s tack temperature, OF 

Tstd = Standard absolute temperature, 528 OF (68 O F )  

e = Tota l  sampling time, min. 

v1 c = Tota 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  gel , m l  

Vm = Volume o f  gas sample as measured by d r y  gas meter, CF 

Vm(std) = Volume of  gas sample measured by the  d r y  gas m e t e r  
corrected t o  standard cond i t ions ,  DSCF 

Vw(std) = Volume o f  water vapor i n  the  gas sample corrected t o  
standard cond i t ions ,  SCF 

- 
v, = Average ac tua l  s tack gas ve loc i t y ,  FT/SEC 

VPtdb = Vapor pressure a t  Tdb. I N .  HG. 
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I 
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~ .. I 
I i  
I 
I 

I 
I 
I 
I 

Vapor pressure a t  Twb,  I N .  HG 

Average pressure differential across the or i f i ce  
meter I N .  WC. 

ty pressure o f  stack gas ,  I N .  WC. 

Dry t e s t  meter correction coeff ic ient ,  dimensionless 

Actual gas  density, LS/ACF 

Vel oc 
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In te rpo l l  Laboratories, Inc .  
(612) 786-6020 

Nozzle Cal ibrat ion 
Data Sheet 

Date o f  Calibration: November 14. 1990 
Technician: H. Kaehler 

Nozzle Number 4-3 

Nozzle rotated by 60 degree increments and diameter measured t o  nearest 
0.001 inch. Observed readings and average: 

Position Diameter 
(Inches) 

1 0.183 

2 0.184 

3 0.183 

Average : 0.183 

I 
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I 
1 
I 
.f 

f91.8< 

997.79 

2.5 

5 . !:I 

i ; l t e r p o l l  L a b a r a t o r r z z .  lnc. 
i s  1 2  ) 786-6r:)jl:I 

EFO Method 5 Gas M e t e r i n g  System 
Q u a l i t y  C o n t r o l  Check Data Sheet 

7/ BB 
74/ 70. 

Job . e .  / ~ V o 0 r A e . e ~  4d Date //-/Y-yO 

Operator A, f&& Module No. A 

999. 7/ 
7.5 

I n s t r u c t i o n s :  Operate t h e  c o n t r o l  module a t  a f l o w  r a t e  equa l  
t o  ."W@ f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  u m -  
b i l i c a l .  Record t h e  f o l l o w i n g  data:  

Bar p r e s s  28.62 i n .  Hg. = / , O O / ~  ".H@ B / i n .  W.C. 

Meter  Temp. (OF) 
T i  me Volume 
( m i n )  (CF) I n l e t  O u t  1 E t  

76 3/  

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

I Y,,  = 1.786 
7 v- 

L 

.44 / - Y,, - 

I +  Y,, i s  no.t w i t h i n  t h e  range o f  0.97 t o  1.03, " t h e  volume 
) mete r ing  system shou ld  be  i n v e s t i g a t e d  b e f o r e  beg inn ing . "  

CFR T i t l e  40, P a r t  60, Appendi;: F I ,  Method 5, S e c t i o n  4.4.1 

S-432R 
I- 3 
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EPCI Method 5 G a s  M e t e r i n g  System 
Q u a l i t y  C o n t r o l  Check Data S h e e t  

T i  m e  
(min )  

Job 2 *La 5 42 D a t e  //-/-C-po 

O p e r a t o r  4, /<4i&/er- Module No. - 6 
~ 

Meter Temp. (OF) 

(CF) I n l e t  1 O u t l e t  
V o l  L i m e  

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  ,*.He fo r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  Record t h e  f o l l o w i n g  d a t a :  

B a r  p r e s s  2@,75 i n .  Hg. = /.00/6 /.sf/ i n .  W.C. 

2.5 
~ 

5 . 0 
7.5 

1 0 

C a l c u l a t e  Y,, a s  fol lows:  

y,, = .447 

I j s n o t  w i t h i n  the r a n g e  of 0.47 t o  1.03, " t h e  volume 
m e t e r i n g  s y s t e m  s h o u l d  b e  i n v e s t i g a t e d  be fo re  b e g i n n i n g . "  

CFH T i t l e  4 0 ,  P a r t  60, Appendi;: A ,  Method 5,  S e c t i o n  4.4.1 

5-432R 
Page 11 1-4 

I 
! 

i 
... 1 



I 
I I 

! 
! 
I 
I 
I 
J 
1 
I 

I 
I 
1 
I 

m 
I 
.. 
E 

o- 
a -  

% 2 s  

5 n 
U al 
E 

1-5 

n 
V m 

E a 
U 
n. 

- 
m u 

c, 

c 
0 

c 



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

S-Type P i t o t  Tube I n s p e c t i o n  Shee t  

P i t o b e  No. I2 y t - . Z Z  
L 

P i t o t  tube dimensions: 

1. E x t e r n a l  t u b i n g  diameter  ( D t )  I 314 IN .  

3 .  - Y W  I N .  

2. Base t o  S i d e  A opening p l a n e  (PA) , 94% IN .  

Base t o  S i d e  B opening p l ane  (P,) 

A1 i gnment : 

6. B1 < 5O 

7. B2 < 5O 1 

Dis tance  from P i t o t  to Probe Components: 

10. P i t o t  t o  0.500 I N .  n o z z l e  ,748 IN .  

11. P i t o t  t o  probe s h e a t h  3.498 I N .  

12. P i t o t  t o  thermocouple ( p a r a l l e l  to  probe)  ?.& I N .  

13. P i t o t  t o  thermocouple ( p e r p e n d i c u l a r  t o  probe)  t 7h-N. 

Date o f  I n s p e c t i o n :  I n s p e c t e d  by: 

..... 
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Unlt  under test: 
Vendor COP&- 

Model Cf/O -x ser ia l  Number p . r  - 7 
/ * OF Thermocouple Type /< Range '/,JO/= f 9.79 f 

Date o f  Calibration 4-/3- 90 Technician M, 47 A rrr( /er  

Method o f  Callbration: 
17 Comparison against ASTW mercury i n  glass thermometer using a theriostatted and insulated aluminum block desiqned 

t o  provide u n i f o r i  temnerature. The tenperature i s  adjusted by adjusting the voltage on the  block heater 
cartridge. d Omeqa Nodel Cl-300 Tvne K Thermocouple S i iu la to r  which provider 22 p rec i le  tenoerature epuivalent i i l l i v o l t  
signals. The CL-300 i s  co ld junction compensated. Calibration accuracy i s  t 0.11 o f  span 12100°FI 1 degree 
i f o r  negative teioeratures add i 2 degrees. The CL-300 simulates exactly the i i l l i v o l t a g e  of a Tvoe K 
theriocounle a t  the indicated teaoerature. 

Desired 
Temp (OF) 
Ncinlnal 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

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

Temperature o f  
Standard or  

Simulated Temp (OF) 

Response o f  Dev 1, 
Unit Under Test 

( O F ?  

ion 

( X )  

OF = o f f  scale response by u n l t  under test  (OF) 
X dev = 100 A t  / (460 + t) 

L7 unit i n  tolerance 
D 

'1 
Unit was not I n  tolerance; recalibrated - See new cal ibrat ion sheet. 

5-433 
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