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ABBREVIATIONS 

ACFM 

DSCFM 
DSML 
DEC-F ("fl 
DIA. 
FP . 
FT/SEC 
g 
CPM 
CWACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
IN.HC. 
IN.WC. 
LB 
LBIDSCF 
LWHR 
LB11 O'BTU 
LWMMBTU 
LTPD 
M W  
mg/Nm' 
ug/Nm' ' 

microns (urn) 
MIN. 
ng 
ohm-cm 
P M  
PPH 
PPM 

I cc (ml) 
! 

PPmC 
ppmd 
ppm,w 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
VIV 

WIW 

< 

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

Standard contitions are defined as 68°F (20'C) and 29.92 IN. of mercury pressure. 

~:ha&+.+pknb&bb.h 

... 
Ill' 



1 INTRODUCTION 

On August 3, 1993 Interpoll Laboratories Personnel conducted a State Particulate and 

Visible Emission Compliance Test on the Shamrock Enterprises Stationary Asphalt Plant 

located in Oronoco, Minnesota. Ed Trowbridge and Gary Hove performed the on-site 

portion of the test. Coordination between testing activities and plant operation was provided 

by LaVane Fleishchfresser of Shamrock Enterprises. A member of the Minnesota Pollution 

Control Agency did not witness the test. 

The asphalt plant tested i s  a Madsen Model No. 408 Batch Plant. The rated capacity 

of the plant i s  200 TON/HR at an aggregate moisture content of 5%. The normal production 

rate of the plant i s  180 - 200 TON/HR at an aggregate moisture content of 5.54%. The plant 

was fired with natural gas during the test. Particulate emissions from the asphalt plant are 

controlled by a Badger wet scrubber. During the test, the flow rate to the scrubber was 180 

GPM and 100% of the scrubber water was recycled. 

Particulate evaluations were performed in accordance with EPA Methods 1 - 5, and 

9, CFR Title 40, Part 60, Appendix A (revised July 1, 1991). A preliminary determination of 

the gas linear velocity profile was made before the first particulate determination to allow 

selection of the appropriate nozzle diameter required for isokinetic sample withdrawal. An 

Interpoll Labs sampling train which meets or exceeds specifications in the abovecited 

reference was used to extract particulate samples by means of a heated glass-lined probe. 

Wet catch samples were collected in the back half of the Method 5 sampling train and 

analyzed as per Minnesota Rules part 7005.0500. 

An integrated flue gas sample was extracted simultaneously with each particulate 

sample using a specially designed gas sampling system. Integrated flue gas samples were 

collected in 44-liter Tedlar bags housed in a protective aluminum container. After sampling 

was complete, the bags were returned to the laboratory for Orsat analysis. Prior to sampling, 
the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-line rotameter. Bags with 

any detectable inleakage are discarded. 

Testing was conducted from 2 test ports oriented at 90 degrees on the stack. The test 

ports are located > 2 diameters downstream and > O S  diameters upstream of the nearest 



flow disturbances. A 24-point traverse was used to collect representative particulate samples. 

Each traverse point was sampled 2.5 minutes to give a total sampling time of 60 minutes per 

run. 

The important results of the test are summarized in Section 2. Detailed results are 

presented in Section 3. Field data and all other supporting information are presented in the 

appendices. 



2 SUMMARY AND DISCUSSION 

The results of the particulate emission test are summarized in Table 1. The 
particulate concentration averaged 0.403 CWDSCF (Dry + Organic Wet Catch) and 0.399 

CWDSCF (Dry Catch Only). The corresponding particulate emission rates averaged 76.4 and 

75.6 LB/HR. Opacity averaged 0. 

No difficulties were encountered in the field or in the laboratory evaluation of the 
samples. On the basis of this fact and a complete review of the entire data and results, it is 

our opinion that the results reported herein are accurate and closely reflect the actual values 

which existed at the time the test was performed. 

3 
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3 RESULTS 

The results of all field and laboratory evaluations are presented in this section. Gas 

composition (Orsat and moisture) are presented first followed by the computer printout of 

the particulate and opacity results. Preliminary measurements including test port locations 

are given in the appendices. 

The results have been calculated on a personal computer using programs written in 

Extended BASIC specifically for source testing calculations. EPA-published equations have 

been used as the basis of the calculation techniques in these programs. The particulate 

emission rate has been calculated using the product of the concentration times flow method. 

f 

6 



3.1 Results of Orsat & Moisture Analvses 
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I n t e r p o l l  L a b s  R e p o r t  N o .  3-9555 
S h a m r o c k  E n t e r p r i s e s  

O r o n o c o .  M i n n e s o t a  

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

R e s u l t s  o f  O r s a t  B 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 )  

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

08-03-93 08-03-93 08-03-93 

f 

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

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

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

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

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

5.30 

11.90 

82.80 

3.65 

8.20 

57.06 

3 1  .08* 

29.32 

25.80 

0.891 

29035 

5.10 

12.30 

82.60 

4.70 

12.90 

82.40 

3.33 3.07 

8.02 8.42 

53.87 53.76 

34.79* 34.76 

29.31 29.27 

25.37 25.35 

0.876 0.876 

35235 33804 

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

F O  1.698 1.686 1.102 

t 8 
~~ 



3.2 Results of Particulate Loading Determinations 
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I n t e r p o l 1  L a b s  R e p o r t  No.  3 - 9 5 5 5  
S h a m r o c k  E n t e r p r i s e s  

O r o n o c o ,  M i n n e s o t a  

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

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

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

0 8 - 0 3 - 9 3  0 8 - 0 3 - 9 3  0 8 - 0 3 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  H R S )  9 5 0 / 1 0 5 9  1 1 2 2 / 1 2 3 0  1 2 4 8 / 1 3 5 1  

S t a t i c  p r e s s u r e  . . . . . .  ( I N . W C )  - 0 . 0 5  - 0 . 0 5  -0.05 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  2 7 . 7 9 1  2 7 . 7 9  2 7 . 7 9  

J 

P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . E 4 0  J . 8 4 0  . 8 4 0  

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 )  0.0 0 . 0  0.0 
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 3 5 0 . 0 /  3 9 4 . 0  3 7 5 . 0  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 1 O . O J  11.0 1 9 . 0  
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 3 6 0 . 0  4 0 5 . 0  3 9 4 . 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 . 8 6 8 0  0 . 8 5 7 0  0 . 9 8 4 7  

G a s  m e t e r  c o e f f i c i e n t .  . . . . . .  0 . 9 9 8 3 J  0 . 9 9 8 3  0 . 9 9 8 3  

A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  1 . 2 8 J  1 . 4 1  1 . 3 7  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  /8 0 . 0 I b c  0 8 3 . 5  8 4 . 9  

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  28.94’ 2 8 . 9 4  2 8 . 9 4  

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 )  3 5 . 2 0  3 7 . 8 0  3 7 . 1 5  
s t a n d a r d  c o n d i t i o n s . ( O S C F )  3 3 . 3 3  35.57 3 4 . 0 7  

T o t a l  s a m p l i n g  t i m e  .... ( M I N )  60.00’ 6 0 . 0 0  60.00 
N o z z l e  d i a m e t e r  . . ....... ( I N )  . 3 6 0  . 3 6 0  . 3 6 0  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  4 - 5 7  I U J O  1 6 2  1 6 4  

V o l u m e t r l c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 3 5 6 3 1  4 3 6 8 9  4 2 3 3 5  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 2 0 3 2 4  2 3 4 0 0  2 2 6 1 8  

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  1 0 7 . 5  9 9 . 1  101.1 

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 )  0 . 2 2 9 1 0  0 . 1 9 9 0 3  0 . 2 3 2 7 3  

0 . 4 3 5 7 1  

P a r t i c l e  mass  r a t e  . . .  ( L B / H R )  70.007 7 4 . 5 5 9  8 4 , 4 8 4  

( O B , <  

d r y  s t a n d a r d  . . . . . (  G R / O S C F )  0 . 4 0 1 8 5  0 . 3 7 1 1 4  
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I1 1) 

I n t e r p o l 1  L a b s  R e p o r t  No .  3-9555 
Shamrock E n t e r p r i s e s  

O r o n o c o .  M i n n e s o t a  

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

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

I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( 5 )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.0000 240.00 0 

5 0.0223 0.00 
10 .0.0458 0.00 
15 0 .,0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 0 . 0 0  Avg OD 0.0000 T i m e  a v e r a g e  

O b s e r v e r :  G a r y  Hove  
C e r t .  D a t e :  4-93 
D a t e  o f  O b s e r v a t i o n :  08-03-93 
T i m e  o f  O b s e r v a t i o n :  0950-1050 
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APPENDIX A 

VOLUMETRIC FLOW RATE DETERMINATION 



f 

I n t e r p o l 1  L a b s  R e p o r t  No . 3 - 9 5 5 5  
S h a m r o c k  E n t e r p r i s e s  

O r o n o c o  . M i n n e s o t a  

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

. 

Results o f  Volumetric 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 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  . . . . . . . . . . .  

! 

0 8 - 0 3 - 9 3  

9 2 0  

2 8 . 9 4  

. 8 4  

2 

2 4  

Shape  o f  d u c t  .................... R o u n d  

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 l o w  . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  

. . ( I N )  

S Q . F T )  

. ..... 

I N . W C )  

Avg  . g a s  t e m p  . . . . . . . . . . . . .  (DEG-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  . . . . .  ( F T / S E C )  

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  . . . . . .  ( L B / L B M O L E )  

Mass f l o w  o f  g a s  . ......... ( L B I H R )  

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) 

7 1 . 3 7 5  

2 1 . 7 9  

UP 

. . 0 5  

1 4 6  

3 1 . 0 8  

2 3 . 5  

. 0 5 6 4 7  

2 9 . 3 2  

1 3 2 9 3 7  

3 9 2 3 9  
2 2 1 0 1  

A- 1 
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APPENDIX B 

LOCATION OF TEST PORTS 
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FLOW STRA lGHTEN€ R 
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FLOW 

0 1 
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APPENDIX C 

FIELD DATA SHEETS 
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! INTERPOLL LABORATORIES - EPA METHOD 2 FIELD DATA SHEET 
I 

Job ~&A/M,C E2zt%A<6 
S o u r c e  A/ /M~/  Ad7 - . s P p K  

T e s t  _L Run D a t e  c-73L7 
S t a c k  d i m e n .  7/3% IN. 
D r y  b u l b  & O F  Wet b u l b  /JYoF 

N a n o m e t e r :  0 R e g .  Exp. 0 E l e c .  

B a r o m e t r i c  p r e s s u r e  z g ,  i n  Hg 

S t a t i c  p r e s s u r e  -, Q ~7 in wc 
Ope r a t  o r s e &  2 -G,d!Jg 
P i t o t  N o d 3 ! / -  L C p  4%" 

.. 

c-1 



INTEHFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

I I t e m  

Sample T r a i n  Leak Check; 

1 Weight ( g )  

Final  Tare D i  f f e rence  

Fre tes t :  < 0.02 cfm at 15 in. Hg. ( v a c )  
F'oStESt: - A cfm a t  _S in. Hg. ( vac )  

Imp inger  No. 2 

Imp inger  No. 3 

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

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

'3 5-d 

,I 

3-4-2 z- k a c e t o n e  
0 o t h e r t s )  

/ Z S 6  Des iccan t  

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

/ z S 6  / a  

Condensate Data: 

Imp inger  No. 1 

Condenser 

I 340 . . . . . . . . . . . . . . . .. . .. . .. . . .. . ... .. .. .. ~ _. ?...? .L 7.;:: . . . . . . . . .. . - .. . . . . . . . . -. . . . .. . .. . . . . . .. . _C._._^l_._ - -..- __" ..--. -.- -.......-. ~ ...-..-..._ ~ .....,-.-._.. - ........... . .  . . . . .. . . . . . . T o t a l  

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

Hag Pump NO. ar/ FGi:  No. 4 Hag No. 1 
Eag M a t e r i a l :  % l a y e r  A lumin i zed  Ted lar  S i z e :  

p r e t e s t  l e a k  check: J cc/min a t  I S  in .  Hg. 

Time s t a r t :  b$5/ ("5) Time end: /dCc (HRS) 

Sampl ing r a t e :  4~ c c / m i n  Operator :  @7- 
s / rJ  o~ or. Analyzer  used t o  mon i to r  t r a i n  o u t l e t :  2 

CF-l:123 

! 

. i  

.I 

:I 
-1 
I 
I 

- S-0046RR 
~~ 

c -2  
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_ I  INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE L O G  SHEET - 

Sample T r a i n  Leak Check: 

F r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( vac )  

JK F o s t e s t :  cfm a t  A in .  ~ g .  ( vac )  
- 

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

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

5-s-4 s/ acetone 
0 o t h e r ( s )  

No. of p r o b e  wash b o t t l e s :  7 
Sample r e c o v e r e d  by: z-7- 

Condensate Data: 

r 

Weight tg )  
I t e m  

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

Imp inger  NO. i 1 
Imp inger  No. 2 

Condenser 

Des iccan t  /zed I L L Y  // I 
I n t e g r a t e d  Gas Sampl ing Data: 

Bag  Fump No. 237+ Bo;: No. 4 Hag No. 

Hag m a t e r i a l :  5 - l aye r  A lumin i zed  Ted lar  S i r e :  4 3  

Fre tes t  lea): check: ,d cc/min  a t  /? in.  Hg. 

Time s t a r t :  //z 3 (HRS) Time end: / zb? (HRS) 

Sampl ing r a t e :  9 d c c / m i n  Operator :  & 7 ' ' 

S/tJ 0 4  O= ana lyzer  used t o  mon i to r  t r a i n  o u t l e t :  7 
CF-02: ' 

c-4 S-0046RR 
~~~ ~ 

I 

I 
- 1  
I 

_I 
I 
I 
I 
I 
I 

:I 
I 

I 
:I 
-1 
I 
I 
- 
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INTERFOLL LAPOHATOHIES EPA NETHOD 5/17 SAMPLE LOG SHEET 

Desiccant / 3  / a  /Z-q / / 9  Y 

I 

Sample Train Leak Check: 

Fretest: $2 Cfrn at in. Hg. (vac) 
Fostest: cfm at in. Hg. (vac) 

Particulate Catch Data: 

N0.s of filters used: Recovery solvent ( 5 )  

5x2s acetone 
0 other(s) 

/ Ni). of probe wash bottles: 
Sample recovered by: F r  

Condensate Data: 

Condenser I R 

[ (1 1 3 9 4  1 . . . . . . . .. . . .. ._ . .. .. . . . . . . . . . .. ..... . . . . . .. .. .. . . . - . . . . . . . ._ . . . . . . . . ._ .. . . .. .. . . . .- . . . . --I-.- ".- -...-_...- _ _  ....,, ........ ̂ .. _..". ._ ...-..-.-.-- .... .... ". . .. . . . . . . . .. . Total 

Integrated Gas Sampling Data: 

~ i a g  pump NO. 23k BO;: NO.' 6 k g  No. 3 

Bag material: %layer Aluminized Tedlar - Size:  a 
Pretest leal: check: 0 cc/min at ((in. Hg. .. 

Sampling rate: cc/min Operator: c . i -  
S I N  c,f oz Analyzer used t o  monitor t r a i n  outlet: 7 

C F - 0 2 Y  

C-6 S-0046RR 
~~ ~~ 

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

V i s i b l e  Emiss ions  Form 

Oiaw Norrh Arrow 

j 
L I I 

S-0079R C-8 
~~ 

.I 

- 1  
I 

11 
.I 
I 
I 

. I  
I I  

I 
_ I  
- I 
.I 
I 

- 1  
TI 
I 
' I  

1 



DEPT. OF NATURAL RESOURCES 

C.lxge E. Meyw 
6W.tU.V 

I 

April 19, 1993 

State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES 
¶01 souh w.b.or 6orl 

Box 7921 
Mdhon, Wmaurin 63707 
TaEPHONE M)8-26&2821 

TaEFAX 608-267-3619 
TDD 808-267-6897 

Mr. Gary Hove 
Interpoll Labs. 
4500 N.E. Ball Rd. 
Circle Pines, MN 55014 

File Code: 4500 

Dear Mr. Hove: 

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

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

1. The average deviation for the sets of 25 black and 25 white smoke 
emissions was less than 7.5%. 

The deviation of each'reading was 15% or less. 2. 

This certification is valid until October 6, 1993. 

Sincerely, 

Andy Seeber, Environmental Specialist 
Compliance Section 
Bureau of Air Management 

Enclosure 

APR 2 3 1993 

c-9 
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e Interpol 1 Laboratories 
( b  12)  706-6020 

a 
EPCI Method 3 Data Reporting Sheet 

Orsat 4nnlysis 

I I 

1 I I-- 2 

I I 1 I I I I I I 

4nthraciteILignite 1.016-1.130 
Bituminous 1.083-1.230 

coz Disti 1 1  ate 1.260-1.4 13 
Residual 1.210-1.570 

Natural 1.600-1.535 
Propane 1.454- 1.596 

Wood/Wood Bark 1. EIQ0-I. 130 
~ ~ I C ~ A A - R D  

Where Fa= 20.9-01 Oil: 

Gas: 

F=Flaslc ( 2 5 0  CC dl1 QlaSZ) 6utane 1.405-1.553 
H=Tedl ar Hag (%layer) D - 1  



1 
I 
I 
1 
I 
I 
I 
1 
1 
I 
I 
I 
1 
I 
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(1 

1 

2 

3 

4 

5 

I n t e r p o l l  L a b o r a t a r l e s  
(517) 796-53213 

€PA Nethod 5 D a t a  R e p o r t x n g  Sheet 
Imp inger  C a t c h / M a n n e s o t a  Protocol 

Job SkQ~cock  Sourcz A>ohkL+ e\--. i- 
Team Leader CT T e s t  j i t e  ' siscr 

P - 3-9 3 D a t e  S u b m i t t e d  F r 3 - 9 3  Pate of  T e s t  
T e s t  No. No. of  R u n s  C o m p l e t e d  3 
D a t e  o f  A n a l y s i s  - -  T e c h n i c i a n  C . g & \ c u c N  - 

T e r t R u n B  D i s h  No. Ig 
Log Number  4 5s5-L;3 
F i e l d  blank D i s h  T a r e  U t .  W . 4 8 1  I 9 

Comments  S a m p l e  U t .  a. SO03 4 

T e s t R u n -  \ D i s h  No. 19 
Log Number 4 6  D i s h  T a r e  U t .  q$457 f 9 
Comment s D i  sh+Sample  Wt.Yk.4b3b 9 

S a m p l e  W t .  0 . O o b s  9 

T e s t  R u n L  D i s h  No. Z \  
Log Number - 13 D i s h  T a r e  W t .  CIT .SZti:I 9 
C o m m e n t s  D i  sh+Sampl e Wt.%T.s.( 3 2  9 

S a m p l e  W t .  O,O(SI 9 

D i s h  No. 25 T e s t  - Run- 3 
C o m m e n t s  D i s h + S a m p l  e W t .  ' t q . S 5  2 I 9 

S a m p l e  W t .  0.coCc 7 9 

Log N u m b e r  D l r h  T a r e  W t .  9 
C o m n e n t s  D l s h + S a n p l e  W t .  9 

S a m p l e  W t .  9 

T e s t  ___ Run- D l 5 h  No. 
Log r~umber  
C o m m e n t s  D i  s h + S a m p l  e W t .  4 

Sample Wt. 9 

D i s h + S a m p l e  Wt.Jq5877 9 

9 - f y  D i s h  T a r e  W t .  Y q  ,3-i  4 Log N u m b e r  

T e s t  __ Run- D i s h  No. 

9 D i s h  T a r e  W t .  

81 a n k  sol ven t  W t  . u.Wr39 

F i e l d  B l k .  R u n  l j  R u n  2 R u n  3 R u n  4 R u n  5 
Resul  t S  : 

LSC-03 GI 
U. U062- 



n 

I 
I 
‘I 
I 
I 
I 
I 
I 
1 
I 
i 

I 

9 

1 

2 

7 3 

4 

5 

I n t e r p o l l  Labor&cor ios  
(612)  70&-&0’0 

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

Job sAan?rs~k S o u r c e  5 B L  L 4 P19.4 

Test No. I FJO. of R u n s  Completed 3 

Transport  ~ e a k a g e  @ 0 m l  So lvent  ‘L- .&, 

Log Number 9555-01 D i  shtSample W t . J g . < ? f i q  9 

S + i L  Tsam Laader T Tost S l t e  
Date Submitted 

Cats o f  Cna lys i s  

3-3 -Y3 Cats o f  Test ? - 3 . ? 3  

8-CI -55  Tec hn i c i an c. % <\\YA-- 

- 
Test R u n C )  Glsh NO. < ‘ I  7 
F i e l d  filani: D i  sh Ta-e U t .  Y9.55 -I 8 9 

‘~01. o f  S o l v e n t m m l  Sample W t .  0 . c ) C ’ 0 6  9 

Test  R u n L  C i s h  No. 608 
VOI. o f  S o l v e n t x m l  D i s h  Tare W t .  L l e z u O  5 1 
Log Number - J Y  Cish+Sample bJt.Vq. *J51 9 
Cginrnents Sample W t .  0.7252 9 

Test  1 R u n L  Ci=h No. b t q  
‘dol. o f  S a l v e n t x m l  D ish  Tare W t .  r’4.910?? 9 
Log Number - e s  DishtSample Ut.%,i11-3 9 
Comment s Sample W t .  r2,70L6 9 

Test  I R u n 3  Dish  rIo. L l ?  
Val. o f  S o l v e n t 7 m l  Cish Tare W t .  q7 . 5 5  15 9 
Log fkmber - IL DishtSample U t .  VI; .VU ti7 t! 
Comment s Sample W t .  #. 5572 ~ 9 

+Solvent Residue u g / m l  

Test R u n  - Dish No. 
Pol .  of Sol vent  m l  9 Cish Tare W t .  
Log Number DishtSample W t .  9 
Comments Sample W t .  9 

?ol . of Solvent- m l  Dish  Tare W t .  Y 
Log Number Dish+Sample W t .  F1 
Comments Sample Ut. 1 

Test  __ Run- C i s h  No. 

*Sfi lvent Residue-ug/ml=C (Sample W t .  U.WO6q) ( 1 8 ~ ) I / V o l .  o f  Sol.&in? 
EVA-MS Acetone Residue 81 ant: Spec. 
R e s u l t s :  
F i e l d  Blk.  Run 1 Run 2 R u n  3 Run 4 R u n  5 

- { 7.8 u y i m l  

LSC-01 Y R 0,72 4 5  U .  70i  8 I u, 5 5 6 Y  D - 1  
. .  . 



I n t e r p o l  1 L a b o r a t o r i e s  
(612) 756-6'32'3 

EPFI Method S Data Repor t i ng  Sheet 
F i  1 t e r  G r  a v i  metr  i cs 

" 
0 , 1 3 7 3  0 , 1 9 0 Y  

Job . ~ L Q ~ I -  O L \ c  Source -4sph.cLL ? \ w ~ L  
Team Leader C T  Test  S i t e  5 L L G  

& - 3 - i 3  - Date Submitted 8-34') Date o f  Test 

O . I Z / C l  

NO. of Runs Completed 5 
c'c. 

Test No. I 
g - 9 - 9  3 Techn ic ian  e. U&\~.cs Date of A n a l y s i s  

T e s t R u n  0 F i l t e r  No. ssb7 
F i e l d  Blank F i l t e r  Type Y"GF 
Log Number 4 5 5 5  - 6 1- F i l t e r  Tare W t .  *417_8 9 
Comments F i l t e r+Samp le  W t .  * 4 3  %a 9 

Sample W t .  .d&Z 9 
- 

F i  1 t e r  No. S S b L  
' t " G  F F i l t e r  Type 

T e s t R u n  ( 
Log Number - 0 5  
Comments F i l t e r  Tare W t .  . 4  7-77 9 

F i l t e r+Samp le  W t .  / . 0 6 u 7  9 
Sample W t .  d . f 3 7 3  9 

F i l t e r  No. SSLq 
Log Number -0 =i 
Comments F i l t e r  Tare W t .  , r 3 o f  9 

~ i l t e r + ~ a m p l e  W t .  j n 0 7 ) L  9 
Sample W t .  J .  r%Jooy 9 

Comment 5 F i l t e r  Tare W t .  , 437s  9 
Fi l te r+Sample  W t .  I * o r q  Y 9 
Sample W t .  d , f L l q  9 

q" G F 
T e s t R u n  a 

F i l t e r  Type 

F i  1 t e r  No. s SLS- 
q ' - G F  

T e s t R u n  3 
Log Number - I3 F i l t e r  Type 

Test - Run F i l 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 

F i  1 t e r  No. 
F i l t e r  Type 

Test- Run 
Log Number 
Comments F i l t e r  Tare W t .  9 

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

Rerul tr:  
F i e l d  E l k .  Run 1 R u n  2 R u n  3 R u n  4 Run 5 



Interpoll Laboratories 
(61 2) 786-6020 

7 

I ,-! Source %- Sample Deposition 
" dd Engineer e&/,&/&- Test Site 

te Submitted - -  -7= Date of Test v- s - 9 3  
I 

U 

Integrated Cas Sample 
X T e d l a r  Bag 

0 

Oxides of Nitrogen 
(NO> 

0 Fuel Sample 
0 Aggregate 

Particle Size 

st  NO.^ 

Probe Wash: 

0 MeCI, 
0 DI Watei 

0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

7 0 3%H,01 
0 1N NaOH 
0 KOH (Cr VI) 
0 HISO, (HCI) 
0 2,4-DNPH 
0 - 

Misc Samples k- 

Analysis 

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

&$s per EPA M-5 
0 AS per EPA M-29 
0 AS per EPA M-201A 

0 Other 

N Protocol 
0 WI Protocol 
0 AS per EPA M-202 
0 AS per EPA M-6,8 
0 Acid Gases 
0 Formaldehyde 

0 As per EPA M-26 
0 Other 

0 As per €PA M-17 

0 AS per €PA M-29 

0 Other 

0 AS per EPA M-7A 
0 Other 

0 Attached Form 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 As per EPA M-6 
0 AS per €PA M-7A 
0 Other 

5-01 63 

Comments I 

Type of Source: &J& 
Fuel Tvoe: ,. ~ 

Coal: OBituminous Wood: O w o o d  Waste a: OWaste Oil 0 Natural Cas 
OAnthracite ODust ONo. 2 0 RDF 
OLignite OBark ONo. 6 0 Other 

.I 

I 
I 
I 
I 
I 

.I 
I 

- 1  
I 
I 
I 

II 
_ I  
_I 
:I 
.I 
I 
I 
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APPENDIX E 

ASPHALT PLANT INFORMATION SHEET 
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.. 



I n t e r p o l  1 Labora tor ies  
(612)786-6020 

Aspha l t  P l a n t  I n f o r m a t i o n  Sheet 

o f  the P l a n t  M n J r n n  4 2 )  Y IR, I, x P CLf l  J- Manufacturer and Model No. 

/Yfl SJ-Fn I 

- /? 93 Est imated T o t a l  Time o f  t h e  
P lan t  a t  t h i s  S i t e  ( f rom when t o  when) /477 

Type o f  P o l l u t i o n  Con t rQ l  Equipment (wet scrubber, mechanical c o l l e c t o r ,  

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

e t c  .Me4 5c_r,,bJ e,r 

I f  wet scrubber, p r o v i d e  t h e  f o l l o w i n g  in fo rmat ion :  

Percent r e c y c l e ’ o f  sc rubber  water /m % 
Flow o f  water  t o  scrubber / ga GPM 

Manufacturer recommended pressure drop 

across v e n t u r i  IN.WC. 

Rated Capaci ty o f  Aspha l t  P l a n t  260 TONS/HR 

a t  an aggregate mo is tu re  conten t  o f  ,< -#, % 

2 Natu ra l  Gas 

Type o f  Fuel U s  t o  F i r e  P l a n t :  

No. 2 Fuel O i l  
No. 5 Fuel O i l  

D Propane 

Normal Product ion Rate o f  P l a n t  / m -  208 TONS/HR 
a t  an aggregate mo is tu re  con ten t  o f  e 6-* 5-q % 

I 

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

Name o f  I n d i v i d u a l  Supp ly ing  I n f o r m a t i o n L  d c  F/c,sch/-;~s3e~ 
Date g .  3 -  73 

S-O150R(Z) 
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ASPHALT PLANT OPERATING DATA 
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RECORD OF ASPHALT PLANT OPERATING CONDITIONS DURING COMPLIANCE TEST i 
Plant  Mfr t Model:&cFA qog Type: 0 - Drum mix 

(0 - Conventional> 

Test  Date: s/-3 - Loca t ion :o ronoco  ?/an# Time: start?&& end$,' Ukf 

Pollut ion Control Equipment: 0 - Baghouse 0 - Venturi scrubber 

0 - Cyclone 

Fuel: A/&&/ G d  I f  wet scrubbing: &- % scrubber ra te r  recycled 

I-Bun No. 1-I-Run No. 2 I-Bun No. 3-1 
I 0 - messured 
I 0 - ca lcu la ted  * - 1  

I 
I 
I 

I 
I 
I I 
I I 

I I 
Virgin I gd-'G I 

I 
I 

I 
Recycle I "/ 

I I 
Combined I 6 , 4  % I 

cu f t / t o n  hot  mix 

ga l l ton  hot  mix 

L a t t ach  schedule Der 
Test  Plan F.6 

Signature : date:  8-3 - 

Ftsi j - 
I I .  
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BECORD OF ASPHALT PLANT OPEBATING CONDITIONS DURING COMPLIANCE TEST 

Plant Hfr P Yodel: /'{qJsr,n &/ n Type: 0 - Drum mix 
.. fi - Conventional. 

Test Date: - 3 -?3 Location:yzafo,D ? Time: start//.,?O end/.? .'2Q 

Pollution Control Equipment: 0 - Baghouse 0 - Venturi scrubber 
0 - Cyclone 0 - Wet scrub@ 

Fuel:&! U ~ G /  If ret scrubbing:/= I scrubber water recycled 

No. of Burners: 1 Burner(s) rating: /. 2T YYBtu/h = 100 % setting 

I I 
I I I 

I I 
I I 

1-1 
I I 

1-1 

I I I 
--I I I 

i-' I 
I 
I 

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

-1 I I I I 

i I I 

I I I I I 1=1 

- I I I I I I= I I I 
Moisture Content in the Aggregates Production Specific 

Fuel Usage 

- 1  0 -measured 

___________________________________________ 
I-Run No. No. 3 I 
I 

I 0 - calculated * Virgin IC- - ." 

cu ft/ton hot m i x  

@/ton hot m i x  

I 
I 
I 

I 
Recycle I 

I 
Combined I / 7 3 2 % /  I 

* attach schedule per 
Test Plan F.8 

- 
Signature : date: Y- 2- 73 7 ,  > 

/ cognirant%fiicisl.,/ 

.I 

i 
I 
.I 
. !  
I 
:I 
. .  -! 

.I 
_I 

: ! 
II 
- 1  
,I 
:I 
-1 
-1 
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BECOED OF ASPHALT PLANT OPEBATING C0ND:ITIONS DURING COWLIANCE TBST 

Type: 0 - Drum mix 
<O - C o n v e d  

P l a n t  Ur t Model: fic!a A v o  r 

Pollution Control Eauiment: 0 - B d o u s e  0 - Venturi scrubber - .  - 
0 - Cyclone 

Fuel: Gccs If wet scrubbing: X scrubber water recycled 

No. of Burners: Burner(s) rating: /. 5- MJBtu/h = 100 X setting 

Scrubber I 
Water I 
Flow I 

i 
I 
I 
I 
I 
I 
I 

Moisture Content i n  the  Aggregates Production Specif ic  
Fuel Usage 

1 Run No. 1-I-Uun No. 
I 0 - measured 
I 

I- 
Virgin I 

I I 
Recycle I I I 

I 
I 

I 

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

cu f t f t o n  hot mix 

gal/ton hot mix Combined I 
attach schedule per 
Test Plan F.6 

Signature : 4 a t e : g d  -53 
cognisan6 o f f i c i a l  

S-:319RR F-3 
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APPENDIX G 

PROCEDURES 



Particulate Loadings and Emission Rates 

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

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

Particulate samples were collected as follows: The sample gas 
was drawn in through the sampling probe isokinetically and passed 
through a 4-inch diameter Gelman Type A/E glass fiber filter. - The 

particulates were removed at this point and collected on the filter. 
The gases then passed through an ice-cooled impinger train and a 
desiccant-packed drying column which quantitatively absorb all moisture 
from the sample gas stream after which the sample gas passes through the 
pump and the dry test gasmeter which integrates the sample gas flow 
throughout the course of the test. A calibrated orifice attached to the 
outlet of the gasmeter provides instantaneous flow rate data., 

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

3a Pl(1-5) 
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After sampling 4s complete. t he  f i l t e r  is removed and placed 
i n  a clean container. The nozzle and in l e t  side of the f i l t e r  holder 
a re  quantitatively washed w i t h  acetone and the washings are stored i n  a 
second container. A brush is often used i n  the cleaning step t o  help 
dislodge deposits. The samples are returned t o  the laboratory where 
they are logged i n  and analyzed. The volme of the acetone rinse 
("probe wash") is noted and then the  r inse  is quantitatively transferred 
t o  a tared 120 cc porcelain evaporating d ish  and the acetone evaporated 
off a t  97-105 OF. This temperature is used t o  prevent condensation o f  
atmospheric moisture due t o  the cooling effect  induced by the 
evaporation of acetone. The acetone-free sample i s  then transferred t o  
an oven and dried a t  105 OC fo r  30 minutes, cooled i n  a desiccator over 
Drieri te.  and then weighed t o  the nearest -01 mg. The f i l t e r  sample i s  
quantitatively transferred t o  a 6-inch watch glass and dried 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 relative humidity i s  
hydrostatted t o  less  t h a n  50% re la t ive  humidity. Microscopic 
examination o f  the samples i s  performed if any unusual characteristics . 
are observed. The weight of the acetone rinse i s  corrected for  the  
acetone blank. The Drierite column i s  weighed on-site and the water 
collected by Drierite i s  added t o  the  condensate so that the total  
amount of absorbed water may be ascertained. 

Integrated f lue  gas samples f o r  Orsat analysis were collected 
simultaneously from the stack and from the breeching a t  the inlet  t o  the  
wet scrubber. The samples were collected i n  15-liter gas sampling bags 
a t  a constant flow ra t e  throughout each particulate r u n .  The bags were 
then returned t o  the laboratory and analyzed by Orsat analysis. 
Standard comnercially prepared solutions were used i n  the Orsat analyzer 
( sa t .  KOH for  carbon dioxide and reduced methylene blue for oxygen). 

3a P2(6) 
6-2 

. . .  



I n t e r p o l l  L a b o r a t o r i e s  
(612)706-6020 

C o n d e n s i b l r  O r a a n i c  C o i o o u n d s  h a l v s i r  

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

n e t h o d  11-8672-HN 

E q u i p l e n t :  S e p a r a t o r y  f u n n e l  - SO0 cc  w i t h  T e f l o n  s t o p c o c k  

Ponder  f u n n e l  - 75 m i  ID w i t h .  a 17 ii stem 

E v a p o r a t i n g  d i s h t e s )  - 200 cc or 250 cc b e a k e r  

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

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

Sod iun  s u l f a t e  - (RCS) 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 I  h y d r o g e n  p e r o x i d e  is u s e d  t o  c o l l e c t  t h e  
sacplesl 

6 1 a s s  wool  ( P y r e x  m i c r o f i b e r )  

PRERARATION 

1. P l a c e  ! kg 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  

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

s ea l ed  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 T l e a n  glass wool i n  t h e  s t e l  of t h e  powder f u n n e l .  

T h e  p l u q  l u s t  b e  of s u f f i c i e n t  s i z e  S O  t h a t  i t  i s  h e l d  s n u g g l y  i n  

p l a c e  by i t s  own pressure .  Rdd a one- inch  l a y e r  of d r y  s o d i u a  

s u l f a t e .  

I 
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SARPLINS 

An a l l - g l a s s  i i p i n g e r  a s s e i b l y  i s  u s e d  i n  t h e  b a c k  h a l f  o f  t h e  EPR Nethod 

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

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

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

h a v e  a t e i p e r a t u r e  m e a s u r i n g  

i n p i n q e r  o r  d e s i c c a n t  co1u.n t o  

s t r e a i .  P r i o r  t o  t h e  s t a r t  of 

s h o u l d  b e  c h a r g e d  w i t h  100 g o f  

b e  o p e r a t e d  as p r o v i d e d  f o r  i n  

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

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

t h e  t e s t ,  e a c h  o f  t h e  f i r s t  two i i p i n g e r s  

Class I water.  The  Hethod 5 t r a i n  s h o u l d  

EPR n e t h o d  5. Ice s h o u l d  b e  added  t o  t h e  

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

t h a n  6 8  OF. & i t e r  t h e  p o s t  t e s t  l e a k  c h e c k ,  t h e  impinger  t r a i n  i s  r e a o v e d  

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

c l o s e d  w i t h  a T e f l o n - I i n e d  cap .  The s a m p l e  b o t t l e  i s  t h e n  weighed  a n d  t h e  

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

t h e  w e i g h t  o f  i n i t i a l  r a t e r  added  t o  t h e  i a p i n g e r s  ( 2 0 0  9 ) .  l a b e l  is  

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

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

h o u r s .  

0 
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,, 1- L 

ANALYSIS 

I. Organ ics  
.. 

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

A. O rgan ic  Blank D e t e r m i n a t i o n  

1. Pour 125 BL o f  e t h y l  e t h e r  and 125 eL of c h l o r o f o r m  i n t o  a 

t a r e d  beaker.  

Evaporate s o l v e n t  i n  hood  a t  70 O F  o r  less  u n t i l  n o  

remains.  

2. s o l v e n t  

3 .  D e s i c c a t e  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 BQ,  r e c o r d  and r e p o r t  on 

Form LSC-036. 

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

1. T e s t  f o r  p e r o x i d e  i n  samp le  e t h e r  u s i n g  K I  s t r i p s .  (If K I  

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

proceeding. )  

2. T r a n s f e r  t h e  s a e p l e  s o l u t i o n  q u a n t i t a t i v e l y  t o  a SO0 EL 

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

a l i q u o t s  t o  r i n s e  t h e  samp le  c o n t a i n e r .  

3. E x t r a c t  w i t h  t h r e e  25 r L  p o r t i o n s  o f  ch loroform.  (Shake and  

v e n t  t o  r e l e a s e  p r e s s u r e  a b o u t  4 t o  S t i e e s  each.) A l l o w  

t h e  phases’ t o  s e p a r a t e .  (Bo t tom l a y e r  i s  ch lo ro fo rm. )  Draw 

o f f  t h e  b o t t o B  l a y e r ,  t r a n s f e r r i n g  t h e  s o l v e n t  w i t h  a f u n n e l  

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

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

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

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

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

e x t r a c t s .  

5.  N e x t  e x t r a c t  t h e  s a a p l e  t h r e e  t i n e s  w i t h  25 aL r l i q u o t s  o f  

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

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

i s  e t h y l  e t h e r . )  Draw o f f  t h e  b o t t o a  l a y e r  (aqueous) i n t o  

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

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

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

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

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

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

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

e x t r a c t s .  

7 .  E v a p o r a t e  t h e  s o l v e n t s  ( c h l o r o f o r a  and e t h y l  e t h e r )  i n  t h e  

t a r e d  s o l v e n t  

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

t h e  hood when d o i n g  t h i s  procedure.1 Do n o t  e v a p o r a t e  so 

b e a k e r  i n  t h e  hood a t  70 OF o r  l e i s  u n t i l  n o  

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

t e r p e r a t u r e  o f  t h e  c o n t a i n e r  be low t h e  dew p o i n t  o f  water,  

o therwise, ’  w a t e r  w i l l  be condensed o u t  i n  t h e  c o n t a i n e r .  

8. D e s i c c a t e  t o  c o n s t a n t  w e i g h t  ( two  hours ) .  Record and 

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

* h  

L S f - 0 x 6 .  
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11. I n o r g a n i c s  
I 

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

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

A.  I n o r g a n i c  Blank D e t e r i i n a t i o n  

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

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

o v e r n i g h t ) .  

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

3. E v a p o r a t e  a11 o f  t h e  w a t e r  i n  t h e  s a m p l e  i n  an oven a t  100 

C. Take c a r e  n o t  t o  b o i l  t o  p r e v e n t  b u i p i n g  and l o s s  of 0 

sample .  

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

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

5 .  R e p o r t  t h e  r e s u l t s  t o  t h e  nearest  0.1 i g  on F o r a  LSC-036. 

B. I n o r g a n i c  5aip:e D e t e r m i n a t i o n  

F o l l o ~  s t e p s  1-5 i n  S e c t i o n  A a b o v e .  

-* 
I 
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NOTES 

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

c a t c h  r e s u l t e d  f r o .  a M o d i f i e d  n e t h o d  6 d e t e r a i n a t i o n  ( S O  1 ,  whereby  

t h e  s o l u t i o n  c o n t a i n s  d i l u t e  h y d r o g e n  p e r o x i d e  (1 SI), do n o t  use 

e t h e r  a s  a n  e x t r a c t i o n  s o l v e n t .  S u b s t i t u t r  to luene  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  presence o f  p e r o x i d e  f o r a s  e x p l o s i v e  

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

2 

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

required t o  e x t r a c t  a11 of t h e  o r g a n i c s .  a d d i t i o n a l  e x t r a c t i o n s  

s h o u l d  b e  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 .  

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

K i c h i a a n  - T o t a l  s a m p l e  e v a p o r a t e d  i n  t a r e d  e v a p o r a t i n g  d i s h  on 

s t e a m  b a t h .  

- I o w a  - O r g a n i c s  and  i n o r g r n i c s  s e p a r a t e l y ,  a s  r e q u i r e d .  

Wiscons in  - Use Kethod  II-B67?-YI. - 
R e s t  o f  s t a t e s  - O r g a n i c s  only. 
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R e g i s t e r  z ( 1 5 9 )  P a r t  I!, Augus t  1. 1 9 7 9 .  
.. 

H i n n e r o t a  P o l l u t i o n  Control Agency,  E x h i b i t  C. 
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APPENDIX H 

CALCULATION EQUATIONS 

. _ .  



CXCULATI ON EWATIONS 

HETHOO 2 

Qa 

% 

RH' 

60 vs A 

4-995 Qs,d 'd 
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SYMBOLS 

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

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

= Water vapor i n  gas  streun, proportion by volume 

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

= Concentration of  p a r t i c u l a t e  matter i n  stack gas, 
wet basis ,  CRIACF 

= Concentration of  p a r t i c u l a t e  matter i n  stack gas, dry 
bas i s ,  c o r r e c t e d  t o  s t anda rd  conditions, GR/DSCF 

= Excess a i r ,  percent  by volume 

= Dry t e s t  meter c o r r e c t i o n  fac tor ,  dimensionless 

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

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

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

= Mass flow o f  wet f l u e  gas ,  LB/HR 

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

= Molecular weight of s t a c k  gas ,  wet basis,  g/g,  mole. 

= Total mount  o f  p a r t i c u l a t e  matter collected,  g 

Pbar = Atmospheric pressure ,  I N .  HG. (uncompensated) 

= Stack s t a t i c  gas p r e s s u r e ,  I N .  WC. pg 

.. i 
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= Abso lu te  p r e s s u r e  o f  s t a c k  gas .  IN.HG. 

= S t a n d a r i  a b s o l s t e  p r e s s u r e .  29.92 IN. H G .  

= Actua l  v o l u m e t r i c  s t a c k  gas f low r a t e ,  ACFH 

= Dry volumetric s t a c k  5as f low ra t e  c o r r e c t e d  to  s t a n d a r d  
c o n d i t i o n s .  DSCFX 

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

= Dry bu lb  t e m p e r a t u r e  of s t a c k  g a s .  O F  

= wet bulb  t e m p e r a t u r e  o f  s t a c k  g a s ,  O F  

= Absolu tc  a v e r a g e  d r y  g a s  meter temperature,  02 

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

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

= T o t a l  sampl ing  t ime,  m i n .  

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

= Volume of g a s  s a m p l e  as m e a s u r e d  by d r y  gas  meter ,  CF 

= Volume o f  g a s  s a m p l e  m e a s u r e d  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  in t h e  g a s  sample 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 ,  SCF 

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

= Vapor pressure a t  Tdb .  IN. HG. 



= Vapor  pressure a t  Twb. 13. HG "hub 

Zi = Average pressure d i f f e r e n t i a l  across  the or i f i ce  
meter, IN. X .  , 

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

= Dry t e s t  meter COtreCtiOn coeff ic ient ,  dimensionless Y 

P = Actual gas d e n s i t y ,  LS/ACF 

I 
I 
.I 
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I 
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I 
CALIXIATION EQUATIONS 

METHOO 3 

= O.44(XCO2) + 0.32 (%02) + 0.28 ( I N 2  + %CO) 
Md 

. . . .. . . . 
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CALCULATION EQUATIONS 

'rn(std) 

+ =/13.6 
= 17.65 V m - i  ( 'bar 1 

Tm(avg) 

= 0.0472 V I s  
'w(std) 

V 
Ts(avg) m ( s t d )  - 

= 0.0944 (p I s "s A" e t 1  bws)' 

15.43 M - - 
'rn(std) 

272.3 M Ps 
- - 

'a Ts (avg)  ''w(std) "m(std)) 

= 8.5714 x C, Qs,d (fi,)l 

1.3228 x lo-' Mp A 
5 

(hJ2 An 

.. 

! 

! 
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A = Cross sec t iona l  a r e a  of s t a c k ,  SQ. FT. 

An = Cross sec t iona l  a r ea  o f  nozzle, SQ. FT. 

b S  = water vapor i n  gas stream. proport ion by volume 

= P i t o t  tube  c o e f f i c i e n t ,  dimensionless CP 

= concentration of p a r t i c u l a t e  matter in stack gas, 
wet basis,  GR/ACF 

Ca 

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

CS 

EA = Excess a i r ,  percent by volume 

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

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

I = I sokine t ic  va r i a t ion ,  percent  by volume 

Md = Molecular w e i g h t  o f  s t a c k  gas, dry basis ,  gfg -.mole. 

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

= Par t i cu la t e  mass flow, LB/HR 

ms 

mp 
. 

MS = Molecular weight of s t a c k  gas, wet basis, g/g,  mole. 

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

Pbar = Atmospheric pressure,  I N .  HG. (uncompensated) 

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

- H- 7 1 



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

= Standard a b s o l u t c  p r e s s u r e .  29.92 I Y -  HC. 

= Actual v o l u m e t r i c  s t a c k  gas f l o w  r a t e ,  ACFM 

= Dry v o l u m e t r i c  s t a c k  g a s  f low r a t ?  cor rec ted  t o  s t a n d a r d  
c o n d i t i o n s ,  OSCFX 

= Rela t ive  h u m i d i t y ,  Z 

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

= Wet 3ulb z e m p e r a t u r e  o f  s t a c k  Sas.  O F  

= Absolute a v e r a g e  d r y  g a s  meter temperature. 03 

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

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

= Total sampl ing  t ime, m i n .  

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

= Volume o f  gas sample a s  measured by dry  gcs meter, C F  

= Volume o f  g a s  sample measured by t h e  dry  gas  meter 
cor rec ted  t o  s t a n d a r d  c o n d i t i o n s ,  OSCF 

= Volume o f  w a t e r  v a p o r  i n  t h e  gas sample cor rec ted  t o  
s tandard 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 p r e s s u r e  a t  Tdb,  IN. HG. 

H-8 . 



"PtwS = Vapor pressure a t  TWb. IN.  HG 

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

1 
meter. I N .  N C .  I 

I 

AP = Velocity pressure of stack gas.  I N .  VC. I 

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

P = Actual gas dens i ty ,  LS/ACF 
I 

I 
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INTERPOLL LABORATORIES 
E P A  Method 5 Gas M e t e r l n a  Svs tem 
Q u a l i t v  C o n t r o l  Check  D a t a  S h e e t  

D a t e  q -3-43  
Module  N O .  7 

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

- J 49q3 ̂H @  /, 9 7 d n .  w . C .  B a r  p r e s s  z c * ~ ~ i n .  Hg. - 

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

7 1 0 . 5  

I Y c n  = 1 . 7 8 6  I (t, + 4 6 0 )  
7 VI. Pb 

If Y o n  I s  n o t  w i t h i n  t h e - r a n g e  o f  0 . 9 7  t o  1 . 0 3 ,  
m e t e r l n g  s y s t e m  s h o u l d  be l n v e s t l g a t e d  b e f o r e  beginning: 

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

. t he  vo lume 

S - 4 3 2  
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, I n t e r p o l 1  Laborator ies,  I n c .  

(612) 786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  8-3-93 

Technician: Ed Trowbridge 

Nozzle Number 7-6 

The nozzle i s  r o t a t e d  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. 

P o s i t i o n  0 i ame t e  r 

(inches 1 

.361 

.359 

3 .360 

Average: .360 

1 1-5 1 
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I n t e r w l l  Laboratories, Inc. 

Temperature Measurement Device 
c a l i b r a t i o n  Sheet 

U n l t  under test :  
Vendor / i u k p  
node 1 c se r ia l  Number ~ 5 9 ~ 0 3 7  6 

. Range c OF Thermocouple TW Y 
Date of Cal lbrat lon 7 - -  6 f l ~  Technlclan 4 7/d&.&/~bco 

Method of Callbratlon: 
17 Coaoarison agiins: ASTW s r c u r !  in glass thermoaeter using a thermostatted and insulated aluminum block designee 

to Drovide uniform teaoer i tu re .  Ihe temperature i a  adjusted by adjust in9 the voltage on tne block beater 
car t r idqe .  
Ole98 Nodel CL-300 IyDe I Thermocouole S i m u h t o r  which brovider 11 praciae temoerature eou iva l tn t  m i l l i v o l t  
a ign t ls .  The CL-300 i s  cold j unc t ion  cowensated. Ca l ib ra t ion  accurtcy i a  2 0.11 of a w n  I2lOO4l 1 degree 
{ f o r  negative temoeratures add ?. 2 degrees. The CL-300 simulates exac t ly  the e i l l i r o l t a g e  of I l ype  I 
theraocouolc a t  the indicated teaoerature. 

Desi red 
Temp (OF) 

Nomjnal 

'0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

?OOO 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

Temperature o f  
Standard or  

Simulated Temp (OF) 

Response of 
Un l t  Under Test 

( O F )  

/. 2- 

Averages: 

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

Devlc 

A t  (%) 

- .  "I 

u n l t  I n  tolerance 
Unit  was not i n  tolerance: recal lbrated - See new cal ibrat ion sheet. U 

5-433 
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1. 
2. 
3. 

4. 
5. 

6. 
7. 

8. 
9. 

10. 

11. 

12. 

13. 

(612)786-6020 

S-Typc . P i t o t  Tube Inspection Sbeet 

:pitobe Ib. 33-3-6 

P l t o t  tube dimensions: -. . 
Extern1 tubfng diracter (Dt) I 3 - d  UI. 
Base to Side A opening plane (PA) +% U fll. 
Base to Side B opening plant (PB) J 4%- / XI. 

. - - - - 
2- e.125. I d -  

W e.0625. . B  2, - 
- 

Ofstance from P i t o t  to Probe Components: 

Pi tot  to  0.500 IN. nozzle I f5& IN. 
Pitot to probe sheath 7, Cf& IN. 

P i t o t  to thermocouple (parallel to probe) 3.B 9 In. 
Pitot to thermocouple (perpendlculat to probe) J 7d BIN. 

c 

Meets a l l  EPA design criteria t h u s  Cp = 0.04 

Does not meet EPA design crlterla - thus calibrate In wind tunnel 
c, = 

Date’ of  Inspection: Inspected by: 

f- 7-9Y - 
CFR Title 40 Part 60 Appendix A Method 2 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - PA. 
Aneroid Barometer Calibration Sheet 

Temperature 
Actual Mercury Ambient Correction Adjsted Mercury 
Barometer Read Temp. Factor Barometer Read 

a 9 .  /G 7 s  , /e2 , "9.89 
I 

, 
.I 

- 1  

-! 
.. Initial Aneriod Difference 

Barometer Read (Pba-Ph) 

-rf,& 4/ 

Date 5-- /A -  9 3 ., 
Technician t-, i / H & /  A / b  P I 
Mercury Column Barometer No. 4 4 t  

Aneroid Barometer No. SA -~/u.uA QQ % 

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

Has problem been alleviated? Yes/No. How? 

i ;I 
I6 

*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 
I 5-312 
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